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GENERAL INFORMATION

GENERAL INFORMATION SECTION CONTENTS
General Information...........cc.co..... 153
ATOMIG"‘ ““DERG“T® Material Specifications ............... 154
Heavy Duty Undercut Anchor Anchor Specifications ... 154
P p——— Installation Instructions.............. 155
Installation Specifications .......... 156
The Atomic+ Undercut anchor is designed for applications in cracked and uncracked concrete. The Performance Data.... oo, 157
anchors are is available in standard ASTM A 36 steel, high strength ASTM A 193 Grade B7 steel and Ordering INformation ................ 162

Type 316 stainless steel in Class 1 and Class 2 strength designations.

The Type 316 stainless steel version can be considered for exterior use and industrial applications
where a high level of corrosion resistance is required.

The Atomic+ Undercut anchor is installed into a pre-drilled hole which has been enlarged at the
bottom in the shape of a reversed cone using the undercut drill bit supplied by DEWALT. The result is
an anchor which transfers load mainly through bearing, and unlike a typical expansion anchor is not
dependent upon friction between the expansion sleeve and the concrete. Due to the use of a thick
walled expansion sleeve, the load is distributed to a large area which can provide ductile behavior of
the anchor even at relatively shallow embedments.

GENERAL APPLICATIONS AND USES

e Structural connections, beam e Heavy duty loading

and column anchorage e Pipe supports, strut & base mounts
e Safety related attachments * Suspended equipment
e Tension zone applications e Seismic and wind loading

FEATURE AND BENEFITS

+ Consistent performance in high and low strength concrete

+ Anchors available for standard pre-set installations and for through bolt applications

+ Length ID code and identifying marking stamped on head of each anchor

+ Load transfers to concrete through bearing, not friction, behaves like a cast-in-place bolt
+ Bearing load transfer allows for closer spacing and edge distances

+ Can be designed for predictable ductile steel performance

+ Undercut created in seconds with durable undercutting tool

APPROVALS AND LISTINGS

e |nternational Code Council, Evaluation Service (ICC-ES), ESR-3067
Code compliant with the 2015 IBC, 2015 IRC, 2012 IBC, 2012 IRC, 2009 IBC,
2009 IRC, 2006 IBC, and 2006 IRC

e Tested in accordance with ACI 355.2/ASTM E488 and ICC-ES AC193 for use in structural
concrete under the design provisions of ACI 318-14 Chapter 17 or ACI 318-11/08 Appendix D

e Fvaluated and qualified by an accredited independent testing laboratory for recognition in
cracked and uncracked concrete including seismic and wind loading (Category 1 anchors)

GUIDE SPECIFICATIONS

CSlI Divisions: 03 16 00 — Concrete Anchors and 05 05 19 - Post-Installed Concrete Anchors.
Undercut anchors shall be Atomic+ Undercut as supplied by DEWALT, Towson, MD. Anchors shall
be installed in accordance with published instructions and the Authority Having Jurisdiction.

1-800-4DEWALT
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ATOMIC+ UNDERCUT
ASSEMBLY

THREAD VERSION

e UNC threaded stud
ANCHOR MATERIALS

e 7inc Plated Carbon Steel
e Type 316 Stainless Steel

ANCHOR SIZE RANGE (TYP.)

e 3/8" through 3/4" diameter
SUITABLE BASE MATERIALS

e Normal-weight concrete
e Sand-lightweight concrete

CODE LISTED
ICC-ES ESR-3067
CONCRETE

DEWALT DESIGN ASSIST
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Heavy Duty Undercut Anchor
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g MATERIAL SPECIFICATIONS
g Anchor Designation
T fAnchor Componeet Carbon Steel High Strength Carbon Steel Stainless Steel (Type 316) e S e
> Threaded Rod ASTM A 36 ASTM A 193, Grade B7 ASTM A193, Grade B8M, Class 1| ASTM A193, Grade B8M, Class 2
z Expansion Coupling (Cone) ASTM A 108 12L14 ASTM A 274 S
— Expansion/Spacer Sleeve ASTM A 513 Type 5 ASTM A 274 S
0 Hex Nut ASTM A 563, Grade C ASTM A 194, Grade 8M
> Washer ASTM F 844; Meets dimensional requirements Type 316 SS; Meets dimensional requirements
= of ANSI B18.22.1, Type A plain of ANSI B18.22.1, Type A plain
> I B L A LT
E ANCHOR SPECIFICATIONS
= Dimensional Characteristics Table for Atomic+ Undercut
(o) Anchor Anchor Rod Di:n'::ler, f:::!:: Sleeve Length, n?amvt:r, Eé(g::l?::ogn Max. Fixture
’ Designation Anchor Type ASTM d I _k ds Diameter Thickness,
m Designation (inch) (inches) (inches) (inch) d. (inch) t (inches)
03100SD Standard A 36 3/8 5-1/2 2-3/4 5/8 5/8 1-3/4
03102SD Through bolt (TB) A 36 3/8 5-1/2 4-1/2 5/8 5/8 1-3/4
03600SD Standard A 193, Grade B8M, Class 1 3/8 5-1/2 2-3/4 5/8 5/8 1-3/4
= 03602SD Through bolt (TB) | A 193, Grade B8M, Class 1 3/8 5-1/2 4-1/2 5/8 5/8 1-3/4
%’ 5 03603sD Standard A193, Grade B8M, Class 2 3/8 6-3/4 4 5/8 5/8 1-3/4
= 03605SD Through Bolt (TB) | A193, Grade B8M, Class 2 3/8 6-3/4 5-3/4 5/8 5/8 1-3/4
=3 O 03104SD Standard A 193, Grade B7 3/8 6-3/4 4 5/8 5/8 1-3/4
S g 03106SD Through bolt (TB) A 193, Grade B7 3/8 6-3/4 5-3/4 5/8 5/8 1-3/4
cfo' — 03108SD Standard A 36 1/2 7 4 3/4 3/4 1-3/4
C«:: O 03110SD Through bolt (TB) A 36 1/2 7 5-3/4 3/4 3/4 1-3/4
z L o 03608SD Standard A 193, Grade B8M, Class 1 1/2 7 4 3/4 3/4 1-3/4
S = 03610SD Through bolt (TB) | A 193, Grade B8M, Class 1 1/2 7 5-3/4 3/4 3/4 1-3/4
< z 03609SD Standard A193, Grade B8M, Class 2 1/2 8 5 3/4 3/4 1-3/4
03613sD Through Bolt (TB) | A193, Grade B8M, Class 2 1/2 8 6-3/4 3/4 3/4 1-3/4
U 03112SD Standard A 193, Grade B7 1/2 8 5 3/4 3/4 1-3/4
m 03114SD Through bolt (TB) A 193, Grade B7 1/2 8 6-3/4 3/4 3/4 1-3/4
: 03116SD Standard A 193, Grade B7 1/2 9-3/4 6-3/4 3/4 3/4 1-3/4
O 03118SD Through bolt (TB) A 193, Grade B7 1/2 9-3/4 8-1/2 3/4 3/4 1-3/4
: 03120SD Standard A 36 5/8 7-3/4 4-1/2 1 1 1-3/4
- 03122SD Through bolt (TB) A 36 5/8 7-3/4 6-1/4 1 1 1-3/4
® 03620SD Standard A 193, Grade B8M, Class 1 5/8 7-3/4 4-1/2 1 1 1-3/4
036225D Through bolt (TB) | A 193, Grade B8M, Class 1 5/8 7-3/4 6-1/4 1 1 1-3/4
03635SD Standard A193, Grade B8M, Class 2 5/8 10-3/4 7-1/2 1 1 1-3/4
03639SD Through Bolt (TB) | A193, Grade B8M, Class 2 5/8 10-3/4 9-1/4 1 1 1-3/4
03124SD Standard A 193, Grade B7 5/8 10-3/4 7-1/2 1 1 1-3/4
031265D Through bolt (TB) A 193, Grade B7 5/8 10-3/4 9-1/4 1 1 1-3/4
03128SD Standard A 193, Grade B7 5/8 12-1/4 9 1 1 1-3/4
03130SD Through bolt (TB) A 193, Grade B7 5/8 12-1/4 10-3/4 1 1 1-3/4
03132SD Standard A 36 3/4 8-5/8 5 1-1/8 1-1/8 1-3/4
03134SD Through bolt (TB) A 36 3/4 8-5/8 6-3/4 1-1/8 1-1/8 1-3/4
03632SD Standard A 193, Grade B8M, Class 1 3/4 8-5/8 5 1-1/8 1-1/8 1-3/4
03634SD Through bolt (TB) | A 193, Grade B8M, Class 1 3/4 8-5/8 6-3/4 1-1/8 1-1/8 1-3/4
03648SD Standard A193, Grade B8M, Class 2 3/4 13-5/8 10 1-1/8 1-1/8 1-3/4
03649SD Through Bolt (TB) | A193, Grade B8M, Class 2 3/4 13-5/8 11-3/4 1-1/8 1-1/8 1-3/4
. 03136SD Standard A 193, Grade B7 3/4 13-5/8 10 1-1/8 1-1/8 1-3/4
g 03138SD Through bolt (TB) A 193, Grade B7 3/4 13-5/8 11-3/4 1-1/8 1-1/8 1-3/4
% Atomic+ Undercut Anchor Detail Head Marking
F\D” expansion coupling d WaSh:' Legend I
= i expansion sleeve | ex nut Ireytter Code = Length Identlflcatlon Mark
= — +" Symbol = Strength Design Compliant Anchor
= de I i [ (see ordering information)
2 T‘ Pra—— ‘
g Length Identification
g Mark A B (H D E F G H | J K L M N 0 Q R S T
§ From |1-172"| 2" [2-1/2"| 3" |3-1/2"| 4" |4-1/2"| 5" |5-1/2"| 6" |e-1/2"| 7" [|7-1/2"| 8" |8-1/2"| 9" [9-1/2"| 10" | 11" | 12"
E Up to
T bu[t) not 2" |2-1/2" 3" [3-1/2"| 4" |4-1/2"| 5" [5-1/2"| 6" |e-1/2"| 7' [7-1/2"{ 8" |8-1/2"| 9" [9-1/2"| 10" | 11" | 12" | 13"
3 including
© Length identification mark indicates overall length of anchor.

www. DEWALT.com
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INSTALLATION INSTRUCTIONS

Installation Instructions for Atomic+ Undercut Anchors
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1. Using the proper 2. Remove dust and 3. Insert the undercut 4. Remove dust and 5. Insert anchor into 6. Verify that the 7. Apply proper torque;
drill bt size, drill a debris from the bit and start the debris from the hole  hole. Place setting setting mark is Do not exceed
hole into the base hole during drilling rotohammer. following drilling sleeve over anchor visible on the maximum torque.
material to the (e.g. dust extractor, Undercutting is (e.g. suction, and drive the theaded rod above
required depth. hollow bit) or complete when the forced air) expansion sleeve the sleeve.

The tolerances of following drilling stopper sleeve is over the expansion
the drill bit used (e.g. suction, forced fully compressed coupling.

should meet the air) to extract loose (gap closed)

requirements of particles created

ANS| Standard by drilling.

B212.15.

Atomic+ Undercut Anchor Detail (before and after application of setting sleeve and attachment)

+‘ ‘¢ dy > - d),

Heavy Duty Undercut Anchor
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ATOMIC+ UNDERCUT®

L d; VVD 7
deqds [oh
Y. VV: - ho EEX O I : ho, act
—» do |- o de |-
- dpit - | dpjp |
Before After Before
Standard Type (Pre-set Version) Through Bolt Type

Axial Stiffness Values, £, for Atomic+ Undercut Anchors in Normal-Weight Goncrete'

Nominal Anchor Size / Rod Diameter (inch)
Concrete State Notation Units a
318 | 112 | 5/8 3/4 Z
ﬂmin 10° Ibf/in 131 H‘
Uncracked concrete ﬂm 10° Ibf/in 930 %
ﬂmax 10° Ibf/in 1,444 g
Prin 10° Ibf/in 91 o
N o
Cracked concrete L 10° Ibf/in 394 =
B 10° bf/in 1,724 2
1. Valid for anchors with high strength threaded rod (A 193 Grade B7). For anchors with low strength threaded rod (A 36) values must be multiplied by 0.7. (%
=
=]
3
g
=
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g INSTALLATION SPECIFICATIONS
o) Installation Specifications for Atomic+ Undercut Anchors
: Anchor B ry/Setti Nominal Anchor Diameter
S P e Notation | Units
; Information 3/8 inch 1/2 inch 5/8 inch 3/4 inch
— ' . in. 0.625 0.750 1.000 1.125
A Outside anchor diameter (a (mm) (15.9 (19.1) (25.4) (28.6)
> Minimum diameter of hole d in. 7/16 9/16 1116 13/16
™ clearance in fixture? " (mm) 1.1 (14.3) (17.5) (20.6)
Anchor rod designation, A193 A193
; carbon steel ASTM - A36 Gr. BY A36 A193 Grade B7 A36 A193 Grade B7 A36 Gr. BY
I A193 A193 A193 A193 A193 A193 A193 A193
(o) Anchor 100 designation ASTM - |arBav|ar.Bsm | Gr.Bem | Gr.BaM| - |ar.Bsm|GrBev| - | arB3m | Gr.Bam
= Class1 | Class2 | Class1 | Class 2 Class 1 | Class 2 Class 1 | Class 2
o Minimum nominal h in. 3-1/8 4-3/8 4-1/4 5-1/4 7 5 8 9-1/2 5-7/8 10-7/8
-] embedment depth om (mm) 79) a1y | aos | @33 | 78 | (127) | (@03 | @41) | (149 | (276)
: in. 2-3/4 4 4 5 6-3/4 4-1/2 7-1/2 9 5 10
L Effective embedment Pe mm | 68 | o2 | dox | a2n | ary | a1a | e | @29 | (2 | 54
. in. 3-1/8 4-3/8 4-1/4 5-1/4 7 5 8 9-1/2 5-7/8 10-7/8
Minimum hole depth' flo mmy | 79 | a1y | @qoe) | @33 | @78 | 27 | o4y | @41) | (149 | @76)
T For h in. 5-1/2 8 8 10 13-1/2 9 15 18 10 20
] > mint (mm) (140) (204) (204) (254) (343) (229) (381) (457) (254) (508)
% q Cant > in. 4-1/8 6 6 7-1/2 10-1/8 6-3/4 11-1/4 | 13-1/2 7-1/2 15
S o Minimum concrete o (mm) | (105 (152) (152) (190) (257) (171) (256) (343) (190) (381)
c g member thickness For in. 4-3/8 6 6 712 | 10-1/8 | 6-3/4 | 11-1/4 | 1312 | 7-172 15
CBD. — min2 (mm) (111) (152) (152) (190) (257) (171 (256) (343) (190) (381)
S O Cocz > in. 5-1/2 10-1/4 9-1/4 13 20-1/4 9-1/2 21 27 10-1/2 30
'i + 2= | mm) | (140) | ©@60) | @35 | (330) | (14 | (41 | (33 | 686 | ©67) | (762
= e . _ in. 2-1/4 3-1/4 3-1/4 4 5-3/8 3-5/8 6 7-1/4 4 8
By Minimum edge distance e oomm | 6n | e | e | oo | ee | @ | asy | wsey | a2 | eos
. IR ) in. 2-3/4 4 4 5 6-3/4 4-1/2 7-1/2 9 5 10
E Minimum spacing distance Smin mm | @0 | 02 | @02 | a2z | a7y | 14 | @90 | @29 | (2n | @54
. . : in. 1-3/4 1-3/4 1-3/4 1-3/4
m Maximum thickness of fixture t ) @l @4 @) @)
g Maximum torque Tinst ft.-Ibf. 26 44 60 133
= Torque wrench / socket size - in. 11/16 7/8 1-1/16 1-1/4
4 Nut Height - in. 23/64 31/64 39/64 47/64
@ Stop Drill Bit
' o ) 5/8 3/4 1 1-1/8
Nominal stop drill bit diameter Coit in. ANS] ANSI ANS| ANS]
top dril bit for anchor - -~ | 32208D | 32215D | 320250 | 32235D | 32245D | 32255D | 322650 | 32275D | 32285D | 320950
Drilled hole depth of stop bit' - - 3-1/8 4-3/8 4-1/4 5-1/4 7 5 8 9-1/2 5-7/8 10-7/8
Stop drill bit shank type - - SDS SDS SDS-Max SDS-Max
Undercut Drill Bit
Nominal undercut .
drill bit diameter Oue in. 5/8 34 1 1-1/8
Undercut drill bit designation - - 3200SD 3201SD 3202SD 3203SD
o Maximum depth of hole . in. 9 10-1/4 12-1/4 13-1/2
z for undercut drill bit (mm) (229) (260) 311) (343)
b3
é Undercut drill bit shank type - - SDS SDS SDS-Max SDS-Max
r‘g” Required impact drill energy - ft.-Iof. 1.6 2.5 3.2 4.0
% Setting Sleeve
§>’
% Recommended setting sleeve - - 3210SD 3211SD 3212SD 3213SD
% For SI: 1 inch = 25.4 mm, 1 ft-Ibf = 1.356 N-m.
g 1. For through bolt applications, the actual hole depth is given by the minimum hole depth plus the maximum thickness of fixture less the thickness of the actual part(s) being fastened to the base
> material (Noact = o + t — tp).
§ 2. For through bolt applications the minimum diameter of hole clearance in fixture is 1/16-inch larger than the nominal outside anchor diameter.
=
|

www. DEWALT.com
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PERFORMANCE DATA

Tension and Shear Design Information For Atomic+ Undercut Anchor in Concrete
(For use with load combinations taken from ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2)'

Nominal Anchor Diameter

("]
g
X
. . . ; o4
Anchor Property / Setting Information Notation | Units z
3/8inch | 1/2 inch | 5/8 inch | 3minch
Anchor category 1,20r3 - 1 <
Outside anchor diameter (a[do]® (r;?r'n) %2295) %51[)) 22[5)04(; 22213265; :
. in. 2-3/4 4 4 5 6-3/4 | 4-1/2 | 7-1/2 9 5 10
Effective embadment e mmy | 69 | 102 | qo2 | azny | ary | a14 | a9 | @29) | a2 | @54 9
STEEL STRENGTH IN TENSION AND SHEAR® z
Tensile stress area of anchor rod steel Ase (r;?r';?) 0'(%85 0(19[11; 9 0(12580 0(313&5 ;
Minimum specified yield strength ¢ ksi 36 105 36 105 105 36 105 105 36 105 (3]
= of anchor rod" v vmma | @48) | @23 | 48) | 723) | 723) | 48 | 723) | 723 | (48) | 723 h
P S | Minimum specified ultimate tensile f ksi 58 125 58 125 125 58 125 125 58 125
2 | strength of anchor rod" v o/mmy| @o0) | (860) | 4o0) | (860) | ®60) | (400) | 860) | (860) | (400) | (860) E
(&)
E=pe s . . - Ib 4,495 | 9,685 | 8,230 | 17,735 | 17,735 | 13,100 | 28,250 | 28,250 | 19,400 | 41,810
o 3= | Steelstrength in tension, static” Nea ®) | o) | @32 | @67 | 791y | 79.1) | 58.5) | (126.1) | (126.1) | 86.3) | (186.0)
<=2 Ib 2,245 | 4,885 | 4,110 | 8,855 | 8,855 | 6,560 | 14,110 14,110 | 9,685 | 20,875
ZE | Steelstrength in shear, static*® Vea ) | d0.0) | ¢17) | d84) | Gos) | B9 | 293 | 630 | 630) | 432 | 932 -
<< . P Ib 2,245 | 4,885 | 4,110 | 8,855 | 8,855 | 6,560 | 14,110 14,110 | 9,685 | 20,875 ®@ <
Steel strength in shear, seismic®™ | Veq ) | d0.0) | ¢17) | d84) | Gos) | B9 | 293 | 630 | 630) | 432 | 932 ==
= = l\/IfinimEm spgcified yield strength f ks 30 95 30 95 30 95 30 95 : é
== =| ofanchor ro yss - ) o}
R = R < |_(Type 316 stainless steel anchor) (V/mm?)] (205) | (655) | (205) | (659) (205) | (659) (205 | (655) O 3
= @ = < [ Minimum specified ultimate tensile ksi 75 105 75 105 75 105 75 105 oS
S A = A (S%;%Zgéﬂ gfﬁgﬂlgsr f;?eel anchor) fass | ymma | 515 | 760) | 615 | 760) ; 515 | (760) - 515 | (760) 1T §
D=0
e — v | Steel strength in tension, static N Ib 4,415 | 8,525 | 8,085 | 15,610 . 12,880 | 24,860 } 19,065 | 36,795 n >
= 8= %| (Iype 316 stainless steel anchor)" « | 19.6 | 37.9 | 36.0 | (69.4) 57.3) | (110.6) (84.8) | (163.7) - =
RO RO Steel strength in shear, static y b | 2210 | 4265 | 4,045 | 7,805 i 6,440 (12,430 9,535 | 18,400 - A
(Type 316 stainless steel anchor)" «w) | ©8 | d9.0 | 180 | 347 28.6) | (55.3) @2.4 | ©1.9)
Reduction factor for steel strength in tension? 0] - 0.75 5
Reduction factor for steel strength in shear® ¢ - 0.65 —
CONCRETE BREAKOUT STRENGTH IN TENSION AND SHEAR’ E
Effectiveness factor for uncracked concrete Kuncr - 30 30 30 30 o
Effectiveness factor for cracked concrete Ker - 24 24 24 24 I—
Modification factor for cracked and v . 1.0 1.0 1.0 1.0 <
uncracked concrete* oN (See note 4) (See note 4) (See note 4) (See note 4)
Reduction factor for concrete breakout i
strength in tension? ¢ ) 0.85 (Condition B)
Reduction factor for concrete breakout -
strength in shear® ¢ ) 0.70 (Condition B)

PULLOUT STRENGTH IN TENSION

Characteristic pullout strength, b
uncracked concrete (2.500 psi) Np.uncr (N) See note 6 See note 6 See note 6 See note 6
Characteristic pullout strength, N b See | 9,000 | See 11,500 See 15,000 See | 22,000
cracked concrete (2,500 psi)® P (kN) | note 6 | (40.2) | note 6 (51.3) note 6 (67.0) note 6 | (98.2)
Characteristic pullout strength, N b See | 9,000 | See 11,500 See 15,000 See | 22,000
seismic (2,500 psi)*'° “ (kN) | note6 | (40.2) | note 6 (61.3) note 6 (67.0) note 6 | (98.2)
Reduction factor for pullout strength? i) - 0.65 (Condition B)

PRYOUT STRENGTH IN SHEAR'
Coefficient for pryout strength Kep - 2.0 | 2.0 | 2.0 | 2.0
Reduction factor for pryout strength? ¢ - 0.70 (Condition B)

For SI: 1 inch = 25.4 mm, 1 ksi = 6.895 MPa (N/mm?), 1 Ibf = 0.0044 kN, 1 in* = 645 mm?.

1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations the additional requirements of ACI
318-14 17.2.3 or ACI 318-11 D.3.3, as applicable, shall apply.

2. All values of (f)were determined from the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable. If the load combinations of ACI 318-11 Appendix C are used, then the
appropriate value of ¢ must be determined in accordance with ACI 318-11 D.4.4. For reinforcement that meets ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable, requirements for Condition A, see ACI 318-
1417.3.3(c) or ACI 318-11 D.4.3(c), as applicable, for the appropriate ¢ factor when the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable, are used.

. Anchors are considered a ductile steel element as defined by ACI 318-14 2.3 or ACI 318-11 D.1, as applicable.

. For all design cases Wen =1.0. The appropriate effectiveness factor for cracked concrete (ke or uncracked concrete (kue) must be used.

. For all design cases Wer =1.0. For concrete compressive strength greater than 2,500 psi Nen = (pullout strength from table)*(specified concrete compressive strength/2,500)°°
. Pullout strength does not control design of indicated anchors. Do not calculate pullout strength for indicated anchor size and embedment.

~N o oA~ w

. Anchors are permitted to be used in lightweight concrete provided the modification factor ﬂ,a equal to 0. 8), is applied to all values of V f'c affecting N and V. ﬂ, shall be determined in accordance with the corresponding
version of ACI 318.

8. The notation in brackets is for the 2006 IBC.

9. Shear strength values are based on standard (pre-set) installation, and must be used for both standard (pre-set) and through-bolt installations.
10. These values are only applicable to carbon steel anchors; values are not established for stainless steel anchors.

11. Calculated using futass = 57 ksi (1.9fy) in accordance with ACl 318-14 Chapter 17 or ACI 318-11 Appendix D.
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PERFORMANCE DATA

FAGTORED DESIGN STRENGTH (¢Ny AND $V,) CALCULATED IN ACCORDANGE WITH ACI 318-14 CHAPTER 17:

1- Tabular values are provided for illustration and are applicable for single anchors installed in normal-weight
concrete with minimum slab thickness, ha = hminz, and with the following conditions:
- Car is greater than or equal to the critical edge distance, Cac (table values based on Cai = Cad).
- Caz is greater than or equal to 1.5 times Car.

2-  Calculations were performed according to ACI 318-14 Chapter 17. The load level corresponding to the
controlling failure mode is listed. (e.g. For tension: steel, concrete breakout and pullout; For shear: steel,
concrete breakout and pryout). Furthermore, the capacities for concrete breakout strength in tension and
pryout strength in shear are calculated using the effective embedment values, hef, for the selected anchors
as noted in the design information tables. Please also reference the installation specifications for more
information.

3- Strength reduction factors (g) were based on ACl 318-14 Section 5.3 for load combinations.
Condition B is assumed.

4- Tabular values are permitted for static loads only, seismic loading is not considered with these tables.

5- For designs that include combined tension and shear, the interaction of tension and shear loads must be
calculated in accordance with ACI 318-14 Chapter 17.

6- Interpolation is not permitted to be used with the tabular values. For intermediate base material
compressive strengths please see ACI 318-14 Chapter 17. For other design conditions including seismic
considerations please see ACl 318-14 Chapter 17.

SYOHONY TVIINVHIIW

Tension and Shear Design Strength for Carhon Steel Atomic+ Undercut in Cracked Concrete

g >

kS q Minimum Concrete Compressive Strength, f’c (psi)

g ° Nominal | Nominal Anchor 2,500 3,000 4,000 6,000 8,000

< Anchor Embed. Rod

c g Size Hnom Designation

8_ (in.) (in.) (ASTM)

:0

Q

=

= + ™ 3-1/8 A 36 1,460 3,370 1,460 3,370 1,460 3,370 1,460

(@]

5 : 4-3/8 | A193, Gr. B 3,175 6,410 3,175 7,265 3,175 7,265 178
z 4-1/4 A 36 2,670 6,175 2,670 6,175 2,670 6,175 2,670
E 12 | 514 [A193.6r87 | 7475 [NEHEM 8100 KNG 0455 | BE 5755 13300 5755
) 7 |at1e6r87| 7475 [EHGM 5100 [EEREEM 9455 | BECO 5755 13300 5755
o 5 A 36 7,445 4,265 8,155 4,265 9,420 4,265 9,825 4,265 9,825 4,265
: 5/8 8 A 193, Gr. B7 9,750 9,170 10,680 9,170 12,335 9,170 15,105 9,170 17,440 9,170
4@ 9-1/2 | A193, Gr. B7 9,750 9,170 10,680 9,170 12,335 9,170 15,105 9,170 17,440 9,170

a4 5-7/8 A 36 8,720 6,410 9,555 6,410 11,030 6,410 13,510 6,410 14,550 6,410
10-7/8 | A193,Gr. B7 | 14,300 13,570 15,665 13,570 18,090 13,570 22,155 13,570 25,580 13,570
[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

Tension and Shear Design Strength for Carhon Steel Atomic+ Undercut in Uncracked Concrete

0'A34— 1I¥M3d 8102© SHOHONY TYOINVHOIN — 3AINY TWIINHOIL

Minimum Concrete Compressive Strength, f’c (psi)

2,500

3,000

4,000

Nominal | Nominal Anchor
Anchor | Embed. Rod
Size Tnom Designation
(in.) (in.) (ASTM)
3-1/8 A 36
3/8
4-3/8 | A193, Gr. B7
4-1/4 A 36
12 5-1/4 A 193, Gr. B7
7 A 193, Gr. B7
5 A 36
5/8 8 A 193, Gr. B7
9-1/2 A 193, Gr. B7
5-7/8 A 36
3/4
10-7/8 | A193, Gr. B7

[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

1,460
3,175
2,670
5,755
9,755
4,265
9,170
9,170
6,410
13,570

3,370
7,265
6,175
13,300
9,825
21,190
21,190

31,360

1,460
3,175
2,670
5,755
9,755
4,265
9,170
9,170
6,410
13,570

3,370
7,265
6,175
13,300
13,300
9,825
21,190
ARI
14,550
31,360

2,670
5,755
9,755
4,265
9,170
9,170
6,410
13,570
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Gonverted Allowable Loads for Garbon Steel Atomic+ Undercut in Gracked Goncrete'? A

Minimum Concrete Compressive Strength “

Nominal | Nominal Anchor f'c = 2,500 psi fc = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi g
Diameter from Designation | Tuouesaso | Vaiowaiessn | Tatowabesso | Vaiowabieaso | Taionabieaso | Veatowabieaso | Tatowabieaso | Vaiowabiessn | Ttowabiessn | Velowabieso

(in.) (in.) (ASTM) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear L2

(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) 2

8 3-1/8 A 36 2,405 1,045 2,405 1,045 2,405 1,045 2,405 1,045 2,405 1,045 <

4-3/8 A193, Gr. B7 4,180 2,270 4,580 2,270 5,190 2,270 5190 2,270 5,190 2,270 -l

4-1/4 A 36 4,410 1,905 4,410 1,905 4,410 1,905 4,410 1,905 4,410 1,905 <

172 5-1/4 A193, Gr. B7 5,340 4110 5,850 4110 6,755 4110 8,270 4110 9,500 4110 [ &)

7 A193, Gr. B7 5,340 4,110 5,850 4,110 6,755 4110 8,270 4110 9,500 4,110 —

5 A 36 5,320 3,045 5,825 3,045 6,730 3,045 7,020 3,045 7,020 3,045 z

5/8 8 A193, Gr. B7 6,965 6,550 7,630 6,550 8,810 6,550 10,790 6,550 12,455 6,550 <

9-1/2 A193, Gr. B7 6,965 6,550 7,630 6,550 8,810 6,550 10,790 6,550 12,455 6,550 :

34 5-7/8 A 36 6,230 4,580 6,825 4,580 7,880 4,580 9,650 4,580 10,395 4,580 =

10-7/8 | A193,Gr.B7 | 10,215 9,695 11,190 9,695 12,920 9,695 15,825 9,695 18,270 9,695 E

1. Allowable load values are calculated using a conversion factor, ¢, from Factored Design Strengths and conditions shown on the previous page.

2. Tabulated allowable load values assume 50% dead load and 50% live load, with controlling load combination 1.2D + 1.6L. Calculated weighted average for the conversion factor
a:1.205) +16(0.5 =14

o)
Gonverted Allowable Loads for Carbon Steel Atomic+ Undercut in Uncracked Concrete'? |@_§
. . Minimum Concrete Compressive Strength : é
Mominal | Wominal Anchor f1¢c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f1c = 8,000 psi Os
Dia!“e‘er |'!"0m Designation Tanowam_e,Aso Vaiiowable,ASD Tanowabl_e,Aso Vallowable ASD Tannwabl_e.Asu Valowable,ASD Taumah_le,Asn Vaiiowable,ASD Ta\lowabl_e‘ASD Vaiiowable,ASD m 5
(in.) (in.) (ASTM) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear TR
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) S
8 3-1/8 A 36 2,405 1,045 2,405 1,045 2,405 1,045 2,405 1,045 2,405 1,045 n %
4-3/8 A 193, Gr. B7 5,190 2,270 5,190 2,270 5,190 2,270 5,190 2,270 5,190 2,270 z 2
4-1/4 A 36 4,410 1,905 4,410 1,905 4,410 1,905 4,410 1,905 4,410 1,905 :
172 5-1/4 A193, Gr. B7 7,785 4110 8,530 4,110 9,500 4110 9,500 4110 9,500 4110 =
7 A193, Gr. B7 9,500 4110 9,500 4,110 9,500 4110 9,500 4110 9,500 4110 0
5 A 36 6,645 3,045 7,020 3,045 7,020 3,045 7,020 3,045 7,020 3,045 —
5/8 8 A193,Gr.B7 | 14,305 6,550 15,135 6,550 15,135 6,550 15,135 6,550 15,135 6,550 E
9-1/2 A193,Gr.B7 | 15135 6,550 15,135 6,550 15,135 6,550 15,135 6,550 15,135 6,550 o
" 5-7/8 A36 7,785 4,580 8,530 4,580 9,850 4,580 10,395 4,580 10,395 4,580 E
10-7/8 | A193,Gr.B7 | 22,020 9,695 22,400 9,695 22,400 9,695 22,400 9,695 22,400 9,695
1. Allowable load values are calculated using a conversion factor, o, from Factored Design Strengths and conditions shown on the previous page.
2. Tabulated allowable load values assume 50% dead load and 50% live load, with controlling load combination 1.2D + 1.6L. Calculated weighted average for the conversion factor
a:1.2(0.5) + 1.6(0.5) = 1.4.
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PERFORMANCE DATA

SYOHONY TVIINVHIIW

- Strength reduction factors (g) were based on ACI 318-14 Section 5.3 for load combinations. Condition B

FAGTORED DESIGN STRENGTH (¢Ny AND $V,) CALCULATED IN ACCORDANGE WITH ACI 318-14 CHAPTER 17:

- Tabular values are provided for illustration and are applicable for single anchors installed in normal-weight

concrete with minimum slab thickness, ha = hminz, and with the following conditions:
- Cat is greater than or equal to the critical edge distance, cac (table values based on Car = Cac).
- Caz is greater than or equal to 1.5 times Car.

Calculations were performed according to ACI 318-14 Chapter 17. The load level corresponding to the
controlling failure mode is listed. (e.g. For tension: steel, concrete breakout and pullout; For shear: steel,
concrete breakout and pryout). Furthermore, the capacities for concrete breakout strength in tension and
pryout strength in shear are calculated using the effective embedment values, hef, for the selected anchors
as noted in the design information tables. Please also reference the installation specifications for more
information.

DEWALT

ENGINEERED BY POWers

is assumed.

- Tabular values are permitted for static loads only, seismic loading is not considered with these tables. & 3

For designs that include combined tension and shear, the interaction of tension and shear loads must be

calculated in accordance with ACI 318-14 Chapter 17.

Interpolation is not permitted to be used with the tabular values. For intermediate base material
compressive strengths please see ACI 318-14 Chapter 17. For other design conditions including seismic
considerations please see ACl 318-14 Chapter 17.

A 193, Gr.

51/4 | Baut Class 2 5075 [ERIE

A 193, Gr.

5 B8M Class 1 | 7440 4,185 8,155
o8 A193, Gr

8 BaM Class 2 | 9790 [ECHUEUNE 10,680
A193, Gr.

34 57/8 | paMciass1 | 8720 [ECHEEEE 955

1078 | gt e 1105 RIS

B8M Class 2 | 14300

[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

5,075 5,075

4,185 4,185

11,580 5,075

4,185

8,080 8,080 15,105 8,080

6,195

11,955

6,195 13,510 6,195
11,955 22,155

11,955

11,705 5,075

9,660 4,185

17,440 8,080

14,300 6,195

25,580 11,955

Tension and Shear Design Strength for Stainless Steel Atomic+ Undercut Anchor in Gracked Concrete N E
I 24pre?
ﬁé 5 Minimum Concrete Compressive Strength, f’c (psi)
Nominal Nominal Anchor
= ° Achor Embod. Rod 2,500 3,000 4,000 6,000 8,000
= Size Boon Designation
= g (in.) (in.) (ASTM)
CED- |
g ? 318 | ganronar, 1435 3310 1435 1435 1435 3310 1435
= 3/8
3 A 193, Gr.
% cC 438 | 5o Class 2 2,770 6,395 2,770 2,770 2,770 6,395 2,770
% 414 | 198 B 2625 6065 2625 2625 2625 6065 2625
1/2
&
-]
@

Tension and Shear Design Strength for Stainless Steel Atomic+ Undercut Anchor in Uncracked Goncrete

Minimum Concrete Compressive Strength, f’c (psi)
Nominal | Nominal Anchor
Anchor Embed. Rod 2,500 3,000 4,000 6,000 8,000
Size Hrom Designation
(in.) (in.) (ASTM™)
A 193, Gr.
- 8 3-1/8 B8M Class 1 1,435 3,310 1,435
= A193, Gr.
& 4-3/8 BSM Class 2 2,770 6,395 2,770
%’ A193, Gr.
R 4-1/4 BSM Class 1 2,625 6,065 2,625
g 12 A 193, Gr
%’ 5-1/4 BSM Cll’iSS '2 5,075 11,705 5,075
S T A 4185 9660 4,185
2 5/8 A 193, Gr
g 8 BSM Cléss P 8,080 18,645 8,080
g A193, Gr.
@ 5-7/8 BSM Class 1 6,195 11,940 6,195
E 34 A 193, Gr
": 10-7/8 BSM Class 2 27,595 11,955 27,595 11,955
FE [ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

www. DEWALT.com
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Converted Allowable Loads for Stainless Steel Atomic+ Undercut in Cracked Concrete'” a
Minimum Concrete Compressive Strength °
Nominal | Nominal Anchor f'c = 2,500 psi fc = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi =
Diameter from Designation | Tuoueaso | Vaiowaiesso | Taowaviesso | Vaiowabiesso | Tatowabiesso | Vaionaviesso | Tatowabiessn | Veaiowbieaso | Tatowabieaso | Weatowabiesso
(in.) (in.) (AST) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear 9
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) 4
3-1/8 B/g,\]lgg’lég | 235 | toes | 23 | 1025 | 2365 | 1025 | 2365 | 1025 | 2365 [ 102 =
3/8 ol
A193, Gr.
438 | e Chss2 | 4180 1,980 4,570 1,980 4,570 1,980 4,570 1,980 4,570 1,980 o
41/4 Bgl\}lgglégsr | 4330 | 1675 | 4330 | 1675 | 4330 | 1875 | 4330 | 1875 | 4330 [ 1875 9
12 4
A193, Gr.
514 | e Clse2 | 5340 3,625 5,850 3,625 6,755 3,625 8,270 3,625 8,360 3,625 g
A193, Gr. =
. 5 BoM Chase 1 | 5320 2,990 5,825 2,990 6,730 2,990 6,900 2,990 6,900 2,990 v
A193, Gr. [
8 BaM Class 2 | 6995 5,770 7,630 5,770 8,810 5770 | 10,790 | 5,770 12,455 | 5,770 E
5-7/8 B/g,\]lggég | 6230 | 4425 | 6825 | 4425 | 7880 | 4425 | 9650 | 4425 | 10215 | 4425
3/4
A 193, Gr.
107/8 | momclass2 | 10215 | 8540 | 11190 | 8540 | 12920 | 8540 | 15825 | 8540 18,270 | 8,540 .
1. Allowable load values are calculated using a conversion factor, ¢, from Factored Design Strengths and conditions shown on the previous page. ® 'FC)
2. Tabulated allowable load values assume 50% dead load and 50% live load, with controlling load combination 1.2D + 1.6L. Calculated weighted average for the conversion factor h <C
01205 +1.60.5) = 1.4, - 3
Os
2
Converted Allowable Loads for Stainless Steel Atomic+ Undercut in Uncracked Concrete'? E g
Minimum Concrete Compressive Strength n a
Nominal | Wominal Anchor f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi = z
Dia!“eter |'!"0'“ Designation Tatowabieasd | Vaowabieasp | Taowabieasd | Waowavieasp | Taniowabieasd | Wanowableasp |  Tatowableaso | Waiowabieas | Tatowabieasp | Waiowable,asn :?:J
(in.) (in.) (ASTM) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear :
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) +
A193, Gr.
” 318 | mowClset | 2305 1,025 2,365 1,025 2,365 1,025 2,365 1,025 2,365 1,025 2
438 | gonener, | 4570 | 1980 | 4570 | 1980 | 4570 | 1980 | 4570 | 1980 | 4570 | 1980 =
414 | et | 4330 | 1875 | 4330 | 1875 | 4330 | 1875 | 4330 | 1875 | 430 | 1875 E
1/2
A 193, Gr. <
514 | gavChss2 | 7785 3,625 8,360 3,625 8,360 3,625 8,360 3,625 8,360 3,625
5 A193,Cr. | geas | 2090 | 6000 | 2990 | 6900 | 2990 | 6900 | 2990 | 6900 | 2990
B3M Class 1 ' * ' * ' ' * g ' *
5/8
A 193, Gr.
8 BoM Class 2 | 13320 | 5770 | 13320 | 5770 | 13320 | 5770 | 13320 | 5770 | 13320 [ 5770
578 | gay oo, | 7785 | 4425 | 8530 | 4425 | o850 | 4425 [ 10215 | 4425 | 10215 [ 4425
3/4
A193, Gr.
1078 | maicrase2 | 19710 | 8540 | 19710 | 8540 | 19710 | 8540 | 19710 | 8540 | 19,710 [ 8540

1. Allowable load values are calculated using a conversion factor, ¢, from Factored Design Strengths and conditions shown on the previous page.

2. Tabulated allowable load values assume 50% dead load and 50% live load, with controlling load combination 1.2D + 1.6L. Calculated weighted average for the conversion factor
o 1.2(0.5) + 1.6(0.5) =1.4.
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g ORDERING INFORMATION
m
0 I —
= - Lﬂ?»»_
; Atomic+ Undercut Anchor Zinc Plated Carbon Steel J
Nominal Anchor Required Required
r4 Cat. No. Anchor Rod ASTM Designation Anchor Outside ﬂ':;ﬂ: UndercutBit | StopBit | AnchorType | Std. Box
_— Diameter Diameter (Cat. No.) (Cat. No.)
g 03100SD ASTM A36 3/8" 5/8" 5-1/2" 03220SD Standard 20
- 03102SD ASTM A36 3/8" 5/8" 5-1/2" 03200SD * Through Bolt 20
03104SD ASTM A193 Gr. B7 3/8" 5/8" 6-3/4" 032215D Standard 20
> 03106SD ASTM A193 Gr. B7 3/8" 5/8" 6-3/4" * Through Bolt 20
z 03108SD ASTM A36 1/2" 3/4" 7" 03222SD Standard 15
(o] 03110SD ASTM A36 1/2" 3/4" 7" * Through Bolt 15
g 03112SD ASTM A193 Gr. B7 1/2" 3/4" 8" 03201SD 03223SD Standard 15
03114SD ASTM A193 Gr. B7 172" 3/4" 8" * Through Bolt 15
a 03116SD ASTM A193 Gr. B7 172" 3/4" 9-3/4" 032243D Standard 15
03118SD ASTM A193 Gr. B7 1/2" 3/4" 9-3/4" * Through Bolt 15
03120SD ASTM A36 5/8" 1" 7-3/4" 03225SD Standard 10
03122SD ASTM A36 5/8" 1" 7-3/4" * Through Bolt 10
% > 03124SD ASTM A193 Gr. B7 5/8" 1" 10-3/4" 032025D 032265D Standard 10
S q 03126SD ASTM A193 Gr. B7 5/8" 1" 10-3/4" * Through Bolt 10
g o 03128SD ASTM A193 Gr. B7 5/8" 1" 12-1/4" 03227SD Standard 10
= = 03130SD ASTM A193 Gr. B7 5/8" 1" 12-1/4" * Through Bolt 10
& 03132SD ASTM A36 3/4" 1-1/8" 8-5/8" 03228SD Standard 8
g O 03134SD ASTM A36 3/4" 1-1/8" 8-5/8" * Through Bolt 8
= + 03136SD ASTM A193 Gr. B7 3/4" 1-1/8" 13-5/8" 032035 032295D Standard 8
% : 03138SD ASTM A193 Gr. B7 3/4" 1-1/8" 13-5/8" * Through Bolt 8
- z For availability of all anchor lengths please contact DEWALT.
U *Contact DEWALT for appropriate drilling method and hardware
B
o —
cC Atomic+ Undercut Anchor Type 316 Stainless Steel
—| o Nominal Anchor Overall Required Required
® Cat. No. Anchor Rod ASTM Designation D‘i‘::::t’;r D?:::::r Length "'('g:{cﬂ:, .I)m ((S:::!)'?:) Anchor Type Std. Box
03600SD ASTM A193, Grade B8M, Class 1 3/8" 5/8" 5-1/2" 03220SD Standard 20
03602SD ASTM A193, Grade B8M, Class 1 3/8" 5/8" 5-1/2" 03200SD * Through Bolt 20
03603SD ASTM A193, Grade B8M, Class 2 3/8" 5/8" 6-3/4" 032215D Standard 20
03605SD ASTM A193, Grade B8M, Class 2 3/8" 5/8" 6-3/4" * Through Bolt 20
03608SD ASTM A193, Grade B8M, Class 1 1/2" 3/4" 7" 03222SD Standard 15
03610SD ASTM A193, Grade B8M, Class 1 1/2" 3/4" 7" 03201SD * Through Bolt 15
03609SD ASTM A193, Grade B8M, Class 2 172" 3/4" 8" 032235D Standard 15
03613SD ASTM A193, Grade B8M, Class 2 1/2" 3/4" 8" * Through Bolt 15
03620SD ASTM A193, Grade B8M, Class 1 5/8" 1" 7-3/4" 032255D Standard 10
03622SD ASTM A193, Grade B8M, Class 1 5/8" 1" 7-3/4" 0320250 * Through Bolt 10
03635SD ASTM A193, Grade B8M, Class 2 5/8" 1" 10-3/4" 03226SD Standard 10
03639SD ASTM A193, Grade B8M, Class 2 5/8" 1" 10-3/4" * Through Bolt 10
03632SD ASTM A193, Grade B8M, Class 1 3/4" 1-1/8" 8-5/8" 032285D Standard 8
03634SD ASTM A193, Grade B8M, Class 1 3/4" 1-1/8" 8-5/8" 032035D * Through Bolt 8
03648SD ASTM A193, Grade B8M, Class 2 3/4" 1-1/8" 13-5/8" 03229SD Standard 8
03649SD ASTM A193, Grade B8M, Class 2 3/4" 1-1/8" 13-5/8" * Through Bolt 8
For availability of all anchor lengths please contact DEWALT.
*Contact DEWALT for appropriate drilling method and hardware
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ORDERING INFORMATION

o )

Stop Drill Bits [. -
Cat Nominal Corresponding std °

No' Stop Drill Bit | Nominal Anchor Max. Drill Depth Shank Type Tuln'a :

. Diameter Diameter (3]
03220SD 5/8 3/8 3-1/8" SDS 1 z
03221SD 5/8 3/8 4-3/8" SDS 1 <
03222SD 3/4 12 4-1/4" SDS 1 ol
03223SD 3/4 12 5-1/4" SDS 1 <
03224SD 3/4 12 7" SDS 1 !
03225SD 1 5/8 5" SDS-Max 1 z
032265D 1 5/8 8" SDS-Max 1 <
03227SD 1 5/8 9-1/2" SDS-Max 1 5
03228SD 1-1/8 3/4 5-13/16" SDS-Max 1 ']
03229SD 1-1/8 3/4 10-13/16" SDS-Max 1 E

The Stop Drill Bit creates a drill hole to the proper depth for standard installations of the Atomic+ Undercut anchor.
(For through bolt applications please contact DEWALT for appropriate drilling method and hardware)
e 2
Undercut Drill Bits [
<C
Nominal Corresponding . : =
Cat. q 0 Maximum Depth Std. o
Undercut Drill | Nominal Anchor Shank Type =
No. Bit Diameter Diameter of Hole v Tube g §
-]
03200SD 5/8 3/8 9 SDS 1 u %
03201SD 3/4 1/2 10-1/4" DS 1 () 2
03202SD 1 5/8 12-1/4" SDS-Max 1 = 3
=
03203SD 1-1/8 3/4 13-1/2" SDS-Max 1
The Undercut Drill Bit has a unique design that enlarges the bottom of the drill hole creating a reverse cone sized to receive the Atomic+ +
Undercut anchor. 2
Setting Sleeve for Undercut Anchors (@]
c;::' Corresponding Nominal Anchor Diameter g‘& E
03210SD 3/8 1
03211SD 1/2 1
03218SD 5/8 1
03213SD 3/4 1
Replacement Blade Assemblies for Undercut Drill Bit
gat. Description .
03205SD Atomic+ (3/8") Cutter Blade - 5/8" 1 E
03206SD Atomic+ (1/2") Cutter Blade - 3/4" 1
03208SD Atomic+ (5/8") Cutter Blade - 1" 1 -
03209SD Atomic+ (3/4") Cutter Blade - 1-1/8" 1 e
|
g
Replacement Bow Jaws for Undercut Drill Bit g
gat.. Description . §
03212SD 3/8" Bow Jaw for 5/8" Hole 1 §
- - _— =
03215SD 1/2" Bow Jaw for 3/4" Hole 1 3
03216SD 5/8" Bow Jaw for 1" Hole 1 §
03217SD 3/4" Bow Jaw for 1-1/8" Hole 1 <

1-800-4DEWALT
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GENERAL INFORMATION
POWER-STUD®+ SD1

Wedge Expansion Anchor

PRODUCT DESCRIPTION

The Power-Stud+ SD1 anchor is a fully threaded, torque-controlled, wedge expansion anchor which
is designed for consistent performance in cracked and uncracked concrete. Suitable base materials
include normal-weight concrete, sand-lightweight concrete, concrete over steel deck, and grouted
concrete masonry. The anchor is manufactured with a zinc plated carbon steel body and expansion
clip for premium performance. Nut and washer are included.

GENERAL APPLIGATIONS AND USES

e Structural connections, i.e., beam e Tension zone applications, i.e., cable trays
and column anchorage and strut, pipe supports, fire sprinklers

e Safety-related attachments e Seismic and wind loading

e Protective barriers and racking e Interior applications / low level

corrosion environment

FEATURES AND BENEFITS

+ Consistent performance in high and low strength concrete

+ Nominal drill bit size is the same as the anchor diameter

+ Anchor can be installed through standard fixture holes

+ Length ID code and identifying marking stamped on head of each anchor

+ Anchor design allows for follow-up expansion after setting under tensile loading

APPROVALS AND LISTINGS

e |nternational Code Council, Evaluation Service (ICC-ES), ESR-2818 for cracked and uncracked concrete
e |nternational Code Council, Evaluation Service (ICC-ES), ESR-2966 for masonry
e Code compliant with the 2015 IBC, 2015 IRC, 2012 IBC, 2012 IRC, 2009 IBC, and 2009 IRC

e Tested in accordance with ACI 355.2/ASTM E 488 and ICC-ES AC193 for use in structural
concrete under the design provisions of ACl 318-14 Chapter 17 or ACl 318-11/08 Appendix D

e Evaluated and qualified by an accredited independent testing laboratory for recognition in
cracked and uncracked concrete including seismic and wind loading (Category 1 anchors)

e Tested in accordance with ICC-ES ACO1 for use in masonry
e Underwriters Laboratories (UL Listed) - File No. EX1289, see listing for sizes

GUIDE SPECIFICATIONS

CSI Divisions: 03 16 00 - Concrete Anchors, 04 05 19.16 - Masonry Anchors and 05 05 19 - Post-
Installed Concrete Anchors. Expansion anchors shall be Power-Stud+ SD1 as supplied by DEWALT,
Towson, MD. Anchors shall be installed in accordance with published instructions and the Authority
Having Jurisdiction.

MATERIAL SPECIFICATIONS

DEWALT

ENGINEERED BY POWers
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POWER-STUD+ SD1
ASSEMBLY

THREAD VERSION
e UNC threaded stud
ANCHOR MATERIALS

e Zinc plated carbon steel body with
expansion clip, nut and washer

ANCHOR SIZE RANGE (TYP.)

e 1/4" diameter through
1-1/4" diameter

SUITABLE BASE MATERIALS
e Normal-weight concrete

e Sand-lightweight concrete

e (Concrete over steel deck

e Grouted concrete masonry (CMU)

CODE LISTED | | CODE LISTED
ICC-ES ESR-2818 ICC-ES ESR-2966

CONCRETE MASONRY

DEWALT DESIGN ASSIST

DUST X+

ANCHOR INSTALLATION SYSTEM
VITTITTTA

Anchor component Specification
Anchor Body Medium carbon steel
Hex nut Carbon steel, ASTM A 563, Grade A
Washer Carbon Steel, ASTM F 844; meets dimensional requirements of ANSI B18.22.2. Type A Plain

Expansion wedge (clip) | Carbon Steel

Zinc plating according to ASTM B 633, SC1 Type Il (Fe/Zn 5).

Plating Minimum plating requirements for Mild Service Condition.

www. DEWALT.com
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INSTALLATION INSTRUCTIONS

INSTALLATION INSTRUCTIONS

Installation Instructions for Power-Stud+ SD1

Step 1

Using the proper
drill bit size, drill a
hole into the base
material to the
required depth.
The tolerances of
the drill bit used
should meet the
requirements of
ANSI Standard
B212.15.

1000

Step 1

Using the proper
drill bit size, drill a
hole into the base
material to the
required depth.
The tolerances of
the drill bit used
should meet the
requirements of
ANSI Standard
B212.15.

nstructions for Power-Stud+

Power-Stud+ SD1 Anchor Detail

Length Identification

Step 2
Remove the dust
and debris from
the hole during
drilling (e.g. dust
extractor, hollow
bit) or following
drilling (e.g.
suction, forced air)
to extract loose
particles created
by drilling.

Step 2
Remove the dust
and debris from
the hole during
drilling (e.g. dust
extractor) or
following drilling
(e.g. suction,
forced air) to
extract loose
particles created
by drilling.

SD1 Tie Wire Version

Hex Nut

Head Marking

©

Step 3

Position the
washer on the
anchor and
thread on the

nut. If installing
through a fixture,
drive the anchor
through the fixture
into the hole. Be
sure the anchor

is driven to the
minimum required
embedment depth,

Pnom.

Step 4

Tighten the
anchor with a
torque wrench

by applying

the required
installation torque,
Tinst. Note: The
threaded stud will
draw up during
tightening of the
nut; the expansion
wedge (clip)
remains in
original position.

Step 3

Drive the anchor
into the hole until
the head is firmly
seated against

the base material.
Be sure the
anchor is driven

to the required
embedment depth.

Step 4

Set the anchor
with a prying
action using a
claw hammer.

Washer

Legend
Letter Code
‘+" Symbol

UNC
Threaded
Stud

Collar

= Length Identification Mark

Mandrel

Expansion
Wedge (Clip)

= Strength Design Compliant Anchor

(see ordering information)

Number Code 1 = Carbon Steel Body and Carbon Steel Expansion Clip
(not on 1/4" diameter anchors)

Mark A B (H D E F G H | J K L M N 0 P Q R S T
From [1-172"| 2" [2-1/2"| 3" |3-1/2"| 4" [4-1/2"| 5" |5-1/2"| 6" |e-1/2"| 7" |7-1/2"| 8" |8-1/2"| 9" |9-1/2"| 10" | 11" | 12"
Upto
but not 2" |21/ 3" |3-1/2"| 4" |4-1/2'| 5" |5-1/2"| 6" [e-1/2"| 7" |7-12"| 8" |8-1/2"| 9" |9-1/2"| 10" | 11" | 12" | 13"
including

Length identification mark indicates overall length of anchor.

1-800-4DEWALT
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REFERENCE DATA (ASD)
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g REFERENCE DATA (ASD)
o) Installation Specifications for Power-Stud+ SD1 in Concrete'”
- = Anchor Property/ Notati Units Nominal Anchor Diameter
- - 0 on n
; Setting Information ; : 1/4 3/8 172 5/8 3/ 7/8 1 1-1/4
) n 0.250 0375 0.500 0.625 0.750 0.875 1.000 1250
a Anchor diameter do (mm) 6.4 ©.5) (12.7) (159 (19.1) (222 (35.4) (318)
Minimum diameter of p in. 5/16 7116 9716 11/16 13/16 1 1178 1-3/8
> hole clearance in fixture " (mm) (7.5) (11.1) (14.3) (17.5) (20.6) (25.4) (28.6) (34.9
= e : 174" 38" 172" 58" 34" 78" T 11/4"
Norminal dril bit diameter | b in. ANS| ANS| ANS| ANS| ANS| ANS| ANS| ANS|
-] Minimum nominal N in 11/8 15/ 2-1/4 2.3/4 338 4172 4172 6-1/2
= embedment depth (mm) 29) (41) 57) 70) (86) (114) (114) (165)
" in. 11/ 1-3/4 21/ 3-1/8 3-5/8 478 4718 7-1/4
g Minimum hole depth fo (mm) (48) (44) 64) 79) ©92) (122) (122) (184)
: ft.-If 4 20 40 80 110 175 225 375
(o) Installation torque To | (Nem) 65) @7) (54) (108) (149) (237) (305) (508)
Torque wrench/ . ) ) ) )
a Torque wre in 7116 916 3/4 1516 11/8 1-5/16 1172 1-7/8
Nut height . 7132 21/64 7116 35/64 41/64 3/4 55/64 11/16

For SI: 1 inch = 25.4 mm, 1 ft-Ibf = 1.356 N-m.
1. The minimum base material thickness should be 1.5hnom or 3", whichever is greater.
2. See Performance Data in Concrete for additional embedment depths.

Ultimate Load Capacities for Power-Stud+ SD1 in Normal-Weight Concrete'?

. Minimum Concrete Compressive Strength
Nominal Minimum n - N "
Anchor Emll;:dment f’e = 2,500 psi (17.3 MPa) f’c = 3,000 psi (20.7 MPa) f’c = 4,000 psi (27.6 MPa) f’c = 6,000 psi (41.4 MPa)
Diameter i,':_ Tension Shear Tension Shear Tension Shear Tension Shear
in. (mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
1-1/8 1,320 1,160 1,435 1,255 1,660 1,255
1/ (28) (5.9) (6.2) (6.4) (5.6) (7.4) (5.6)
1-3/4 2,775 1,255 2,775 1,255 2,775 1,255 2,775 1,255
(44) (12.4) (5.6) (12.4 (5.6) (12.4) (5.6) (12.4 (5.6)
1-5/8 2,240 2,320 2,685 2,540 3,100 2,540
3/8 41) (10.9 (10.3) (12) (11.3 (13.8) (11.3)
2-3/8 3,485 2,540 3,815 2,540 4,410 2,540 5,400 2,540
(60) (15.5) (11.3 (17) (11.3) (19.6) (11.3 (24) (11.3)
2-1/4 3,800 3,840 4,155 4195 4,800 4,195
(57) (16.9) 171 (18.5) (18.7) (21.4) (18.7)
12 2-1/2 3,910 4,195 4,285 4195 4,950 4,195 6,060 4195
(64) (17.4 (18.7) (19.1) (18.7) (22) (18.7) (27) (18.7)
3-3/4 7,955 4,195 8,715 4,195 10,065 4,195 12,325 4,195
(95) (35.4) (18.7) (38.8) (18.7) (44.8) (18.7) (54.8) (18.7)
2-3/4 4,960 6,220 5,440 6,815 6,285 6,815
(70) (22.1) (27.7) (24.3 (30.3) (28) (30.3)
5/8 3-3/8 6,625 6,815 7,260 6,815 8,380 6,815 10,265 6,815
(86) (29.5) (30.3) (32.3 (30.3) (37.3 (30.3) (45.7) (30.3)
4-5/8 11,260 6,815 12,335 6,815 14,245 6,815 14,465 6,815
(117 (650.1) (30.3) (54.9) (30.3) (63.4) (30.3) (65.7) (30.3)
3-3/8 7,180 11,480 7,860 12,580 9,075 12,580
(86) (31.9 (651.5) (32.2) (56.0) (40.5) (56.0)
3/4 4 9,530 12,580 10,440 12,580 12,060 12,580 14,770 12,580
(102) (42.4) (56.0) (46.5) (56.0) (63.6) (56.0) (65.7) (56.0)
5-5/8 17,670 12,580 19,355 12,580 22,350 12,580 25,065 12,580
(143) (78.6) (56.0) (86.1) (56.0) 99.4 (56.0) (111.5) (56.0)
3-7/8 9,120 10,680 10,005 11,690 11,555 11,690
778 (98) (40.6) (47.5) (44.5) (52.0) (61.4) (52.0)
4-1/2 11,320 11,690 12,405 11,690 15,125 11,690 19,470 11,690
(114) (650.4) (52.0) (55.2) (52.0) (67.3) (52.0) (86.6) (52.0)
4-1/2 12,400 19,320 13,580 21,155 15,680 21,155
(114 (65.2) (85.9) (60.4) 94.1) (69.7) 94.1)
1 5-1/2 16,535 21,155 18,115 21,155 20,915 21,155 25,615 21,155
(140 (73.6) 94.1) (80.6) 94.1) (93 94.1) (114) 94.1)
8 19,640 21,155 21,530 21,155 24,865 21,155
(203) 87.4) 94.1) (95.8) 94.1) (110.6) 94.1)
5-1/2 18,520 26,560 20,275 29,105 23,410 29,105
1-1/4 (140) (82.5) (118.1) (90.9) (129.4) (105.0) (129.4)
6-1/2 22,485 29,105 24,630 29,105 28,440 29,105 37,360 29,105
(165) (100.0) (129.4) (109.6) (129.4) (126.5) (129.4) (166.2) (129.4)
1. Tabulated load values are for anchors installed in uncracked concrete with no edge or spacing considerations. Concrete compressive strength must be at the specified minimum at the
time of installation.
2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working loads.
www. DEWALT.com
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Allowable Load Gapacities for Power-Stud+ SD1 in Normal-Weight Concrete'2**

REFERENCE DATA (ASD)

. Minimum Concrete Compressive Strength
Nominal e ; - ; - - : : :
Anchor Emllrjedn;‘enl f’c = 2,500 psi (17.3 MPa) f’c = 3,000 psi (20.7 MPa) f’c = 4,000 psi (27.6 MPa) f’c = 6,000 psi (41.4 MPa)
Diameter ﬁ‘lﬂ Tension Shear Tension Shear Tension Shear Tension Shear
(in.) (mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
1-1/8 330 290 360 315 415 315
14 (28) (1.5 (1.3 (1.6) (1.4 (1.8 (1.4)
1-3/4 695 315 695 315 695 315 695 315
44 (3.1 (1.4) 3.1 (1.4 (3.1 (1.4) (3.1 (1.4)
1-5/8 610 580 670 635 775 635
8 41 (2.7) (2.6) (3.0 (2.8 (3.4) (2.8
2-3/8 870 635 955 635 1,105 635 1,350 635
(60) (3.9 2.8 4.2 (2.8 4.9 (2.8 (6.0) 2.8
2-1/4 950 960 1,040 1,050 1,200 1,050
(67) 42 (4.3) (4.6) (4.7) (53 (4.7)
12 2-1/2 980 1,050 1,070 1,050 1,240 1,050 1,515 1,050
(64) 44 (4.7) (4.8) (4.7) (5.5 (4.7) 6.7) (4.7)
3-3/4 1,990 1,050 2,180 1,050 2,515 1,050 3,080 1,050
(95) 8.9 @.7 9.7 4.7 (11.2) @.7) (13.7) @
2-3/4 1,240 1,555 1,360 1,705 1,570 1,705
(70) (6.5 6.9 6.0) (7.6) (7.0) (7.6)
5/8 3-3/8 1,655 1,705 1,815 1,705 2,095 1,705 2,565 1,705
(86) (7.4) (7.6) 8.1) (7.6) 9.3 (7.6) (11.4) (7.6)
4-5/8 2,815 1,705 3,085 1,705 3,560 1,705 3,615 1,705
(117 (12.5) (7.6) (13.7) (7.6) (15.8) (7.6) (16.1) (7.6)
3-3/8 1,795 2,870 1,965 3,145 2,270 3,145
(86) (8.0 (12.8) 8.7 (14.0) (10.1) (14.0)
34 4 2,385 3,145 2,610 3,145 3,015 3,145 3,620 3,145
(102) (10.6) (14.0) (11.6) (14.0) (13.4) (14.0) (16.1) (14.0)
5-5/8 4,420 3,145 4,840 3,145 5,590 3,145 6,265 3,145
(143) (19.7) (14.0) (21.5) (14.0) (24.9) (14.0) (27.9) (14.0)
3-7/8 2,280 2,670 2,500 2,925 2,890 2,925
718 (98) (10.1) (11.9 (11.1) (13.0) (12.9) (13.0)
4-1/2 2,830 2,925 3,100 2,925 3,780 2,925 4,870 2,925
(114) (12.6) (13.0) (13.8) (13.0) (16.8) (13.0) (21.7) (13.0)
4-1/2 3,100 4,830 3,395 5,290 3,920 5,290
(114) (13.8) (21.5) (15.1) (23.5) (17.4) (23.5)
1 5-1/2 4,135 5,290 4,530 5,290 5,230 5,290 6,405 5,290
(140 (18.4) (23.5) (20.2) (23.5) (23.3) (23.5) (28.5) (23.5)
8 4,910 5,290 5,380 5,290 6,215 5,290
(203) (21.8) (23.5) (23.9 (23.5) (27.6) (23.5)
5-1/2 4,630 6,640 5,070 7,275 5,850 7,275
114 (140) (20.6) (29.5) (22.6) (32.4) (26.0) (32.4)
6-1/2 5,620 7,275 6,160 7,275 7,110 7,275 9,340 7,275
(165) (25.0) (32.4) (27.4) (32.4) (31.6) (32.4) 41.5 (32.4)
1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the minimum at the time of installation.
2. Allowable load capacities are calculated using an applied safety factor of 4.0.
3. Allowable load capacities must be multiplied by reduction factors when anchor spacing or edge distances are less than critical distances.
4. Linear interpolation may be used to determine allowable loads for intermediate embedments and compressive strengths.
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g Spacing Distance and Edge Distance Tension (Fys, Fnc) Adjustment Factors for Normal-Weight Concrete
g Dia.(in) | 1/4 | 3/8 (1/2 | 1/2 | 5/8 | 5/8 | 3/4 | 3/4 | 7/8 | 1 |1-1/4 Dia.(in) | 1/4 | 3/8 | 1/2 | 1/2 | 5/8 | 5/8 | 3/4 | 3/4 | 7/8 1 |1-1/4
: hoom (in.) |1-3/4|2-3/8(2-1/2|3-3/4|3-3/8(4-5/8| 4 |5-5/8(4-1/2)|5-1/2|6-1/2( | hwon (in.) |1-3/4|2-3/8|2-1/2|3-3/4|3-3/8|4-5/8| 4 |5-5/8|4-1/2|5-1/2]|6-1/2
> smin (in.) |2-1/4|3-1/2(4-1/2] 5 6 |4-1/4| 6 |6-1/2|6-1/2] 8 8 Ce (in) (3-1/2|6-1/2| 8 8 6 10 | 11 | 16 [11-1/2] 12 | 20
z 2 - - - Cmin (in.) [1-3/4|2-1/4|3-1/4|2-3/4|5-1/2|4-1/4| 5 6 7 8 8
a 2-1/41078 | - - - - 1-3/4 1 0.50 - - - -
> 2-1/21080 | - - - 2 0.57 - - - -
- 2-3/41083 | - - - 2-1/41 0.64 | 0.35 - - -
> 3 085 - - - 2-1/21 0.71 ] 0.38 - - -
E 3-1/210.90 | 0.84 - - 2-3/410.79 | 0.42 0.34 - -
: 4 0.9510.87 - - 3 0.86 | 0.46 0.38 - -
o 4-1/410.98 1 0.89 - 072 - 3-1/41 093 | 0.50 | 0.41 | 0.41 - -
’ 4-1/2 1 1.00 1 0.90 | 0.91 - 1073 = 3-1/21 1.00 | 0.54 | 0.44 | 0.44 - -
m 5 1.00 10941094079 - |075 - 4 1.00 | 0.62 | 0.50 | 0.50 - -
5-1/211.00 1 0.97 | 0.97 | 0.81 - 077 - 4-1/411.00 | 0.65 | 0.53 | 0.53 0.43
= 6 1.00 | 1.00 | 1.00 | 0.83 | 0.88 | 0.79 | 0.87 - - 4-1/211.00 | 0.69 | 0.56 | 0.56 0.45
é— ‘ 6-1/2 1 1.00 | 1.00 | 1.00 | 0.86 | 0.90 | 0.80 | 0.89 | 0.79 | 0.85 | - - 5 1.00 | 0.77 | 0.63 | 0.63 0.50 | 0.45
_CE:Z'I g g 7 1.00 1 1.00 | 1.00 { 0.88 | 0.93 | 0.82 | 0.91 | 0.81 | 0.87 | - 5-1/211.00 | 0.85 | 0.69 | 0.69 | 0.92 | 0.55 | 0.50
] m :é’_ 7-1/211.00 | 1.00 | 1.00 | 0.90 | 0.96 | 0.84 | 0.93 | 0.82 | 0.89 | - 6 1.00 1 0.92 | 0.75 1 0.75 | 1.00 | 0.60 | 0.55| 0.38
§- w g 8 1.00 | 1.00 | 1.00 { 0.92 1 0.99 | 0.86 | 0.95 | 0.83 | 0.91 | 0.84 | 0.82 6-1/2 1 1.00 | 1.00 | 0.81 | 0.81 | 1.00 | 0.65 | 0.59 | 0.41
§ 'm g 8-1/211.00 | 1.00 | 1.00 | 0.94 | 1.00 { 0.88 | 0.97 | 0.85 | 0.93 | 0.85 | 0.83 7 1.00 | 1.00 | 0.88 | 0.88 | 1.00 | 0.70 | 0.64 | 0.44 | 0.61
5 q g 9 1.00 1 1.00 | 1.00 { 0.97 | 1.00 | 0.89 | 0.99 | 0.86 | 0.94 | 0.87 | 0.84 7-1/211.00 | 1.00 | 0.94 | 0.94 | 1.00 | 0.75 | 0.68 | 0.47 | 0.65
= ¢§ 9-1/211.00 | 1.00 | 1.00 {0.99 | 1.00 { 0.91 | 1.00 | 0.87 | 0.96 | 0.89 | 0.85 8 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.80 | 0.73] 0.50 | 0.70 | 0.67 | 0.40
U 10 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.93 | 1.00 | 0.89 | 0.98 | 0.90 | 0.86 = 8-1/211.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.85 | 0.77 | 0.53 | 0.74 | 0.71 | 0.43
+® 10-1/2|1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.95 | 1.00 | 0.90 | 1.00 | 0.92 | 0.87 'E 9 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.90 | 0.82] 0.56 | 0.78 | 0.75 | 0.45
m 11 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.96 | 1.00 | 0.91 | 1.00 | 0.93 | 0.88 § 9-1/211.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.95 | 0.86| 0.59 | 0.83 | 0.79 | 0.48
U 11-1/2|1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.98 | 1.00 | 0.93 | 1.00 | 0.95 | 0.90 g 10 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.91 | 0.63 | 0.87 | 0.83 | 0.50
b 12 11.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 ] 0.94 | 1.00 | 0.96 | 0.91 ; 10-1/2) 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.95] 0.66 | 0.91 | 0.88 | 0.53
12-1/2|1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.95 | 1.00 | 0.98 | 0.92 E 1 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 ] 0.69 | 0.96 | 0.92 | 0.55
13 | 1.00 {1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.97 | 1.00 | 1.00 | 0.93 11-1/2)1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00| 0.72 | 1.00 | 0.96 | 0.58
13-1/2|1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.98 | 1.00 | 1.00 | 0.94 12 | 1.00 | 1.00 ) 1.00|1.00]1.00)1.00|1.000.75 | 1.00 | 1.00 | 0.60
14 |1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.99 | 1.00 | 1.00 | 0.95 12-1/2)1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00| 0.78 | 1.00 | 1.00 | 0.63
14-1/2|1.00 | 1.00 | 1.00 {1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.96 13 | 1.00 | 1.00)1.00|1.00]1.00) 1.00 |1.00|0.81 | 1.00 | 1.00 | 0.65
15 |1.00 {1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.97 13-1/2)1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00| 0.84 | 1.00 | 1.00 | 0.68
15-1/2| 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.99 14 | 1.00 | 1.00)1.00|1.00]1.00) 1.00|1.00}0.88 | 1.00 | 1.00 | 0.70
16 | 1.00]1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 14-1/2)1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00| 0.91 | 1.00 | 1.00 | 0.73
15 | 1.00 | 1.00 | 1.00|1.00 ] 1.00 ) 1.00|1.00)0.94 | 1.00 | 1.00 | 0.75
15-1/2) 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00| 0.97 | 1.00 | 1.00 | 0.78
_ 16 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00| 1.00 | 1.00 | 1.00 | 0.80
g 16-1/2) 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00| 1.00 | 1.00 | 1.00 | 0.83
% 17 | 1.00 | 1.00 ) 1.00| 1.00]1.00) 1.00|1.00 1.00 | 1.00 | 1.00 | 0.85
r‘%ﬂ 17-1/2| 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00] 1.00 | 1.00 | 1.00 | 0.88
é 18 | 1.00 | 1.00)1.00| 1.00]1.00) 1.00|1.00} 1.00 | 1.00 | 1.00 | 0.90
% 18-1/2| 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00] 1.00 | 1.00 | 1.00 | 0.93
(;; 19 | 1.00|1.00)1.00|1.00]1.00) 1.00|1.00| 1.00 | 1.00 | 1.00 | 0.95
g 19-1/2| 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00] 1.00 | 1.00 | 1.00 | 0.98
% 20 | 1.00]1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00| 1.00 | 1.00 | 1.00 | 1.00
:
g
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ENGINEERED BY POWVES' REFERENCE DATA (ASD)
Spacing Distance and Edge Distance Shear (F.s, F.c) Adjustment Factors for Normal-Weight Concrete (7]
Dia.(in) | 1/4 | 3/8 | 1/2 | 1/2 | 5/8 | 5/8 | 3/4 | 3/4 | 7/8 | 1 |1-1/a|| Dia.(in) |1/4 | 3/8 (1/2 | 1/2 | 5/8 [ 5/8 | 3/4 | 3/4 [ 7/8 | 1 [1-1/a g
hwon (in.) [1-3/4|2-3/8|2-1/2|3-3/4(3-3/8|4-5/8| 4 |(5-5/8|4-1/2|5-1/2(6-1/2| | hwn (in.) |1-3/4(2-3/8|2-1/2|3-3/4(3-3/8|4-5/8| 4 (5-5/8|4-1/2|5-1/2(6-1/2 -
Smin (in.) |2-1/4]|3-1/2|4-1/2] 5 6 |4-1/4 6 |6-1/2|6-1/2| 8 8 Cnin (in) |1-3/4|2-1/4(3-1/4|2-3/4|5-1/2|4-1/4| 5 6 7 8 8 U
2-1/4 1 0.85 - - - - - - - - - - 1-3/4 1 0.39 - z
2-1/2'| 0.87 - - - - - - - - - - 2 0.44 - <
2-3/4 | 0.88 - - - - - - - - - - 2-1/4 1 0.50 | 0.38 wll
3 0.90 - - - - - - - - - - 2-1/2 | 0.56 | 0.42 s
3-1/21 0.93 ] 0.90 - - - - - - - - - 2-3/4 | 0.61 | 0.46 - 0.28 E
4 097 092 - - - - - - - - - 3 0.67 1 0.50 - 0.31 <
4-1/4 1 0.98 | 0.93 - - - 0.82 - - - - - 3-1/4 1 0.72 1 0.54 | 0.54 | 0.33 :
4-1/211.00 ] 0.94 | 0.95 - - 0.82 - - - - - 3-1/2 1 0.78 1 0.58 | 0.58 | 0.36 U
5 1.00 | 0.96 | 0.97 | 0.86 - 0.83 - - - - - 4 0.89 | 0.67 | 0.67 | 0.41 E
5-1/21 1.00 | 0.98 | 0.98 | 0.87 - 0.85 - - - - - 4-1/410.9410.71 1 0.71 | 0.44 - 0.35
6 1.00| 1.00 | 1.00 | 0.89 | 0.91 | 0.86 | 0.92 - - - - 4-1/2 11.00 1 0.75 1 0.75 | 0.46 - 0.38
6-1/211.00 | 1.00 | 1.00 | 0.90 | 0.93 ] 0.87 ] 0.93 | 0.88 | 0.91 - - 5 1.00 | 0.83 ] 0.83 | 0.51 - 0.42 ] 0.53 5
. 7 1.00| 1.00 | 1.00 | 0.92 | 095 0.88 | 0.94 | 0.88 | 0.92 - - 5-1/2 11.00 1 0.92 | 0.92 | 0.56 | 0.67 | 0.46 | 0.59 by 'é
.g 7-1/211.00 ] 1.00 | 1.00 | 0.93 | 0.97 | 0.89 ] 0.96 | 0.89 | 0.93 - - 6 1.00 1 1.00 | 1.00 1 062 ]0.73]0.50 | 0.64 ]| 0.42 ag
E’ 8 1.00| 1.00 | 1.00 { 095|099 | 0.90 | 0.97 | 0.90 | 0.94 | 0.90 | 0.89 6-1/2 | 1.00 | 1.00 | 1.00 | 0.67 | 0.79 | 0.54 | 0.69 | 0.46 + %
é 8-1/211.00 ] 1.00 | 1.00 | 0.96 | 1.00 | 0.92 1 0.98 | 0.91 | 0.96 | 0.91 | 0.90 :X;f 7 1.00 11.0011.00]072]085]058]0.75]0.49]0.67 ® I.%
g 9 1.00| 1.00 | 1.00 | 0.98 | 1.00 | 0.93 1099 | 092 | 0.97 | 0.92 | 0.91 E, 7-1/2 1 1.00 | 1.00 | 1.00 | 0.77 | 0.91 | 0.63 | 0.80 | 0.53 | 0.71 n §7
g 9-1/211.00 ] 1.00 | 1.00 | 0.99 | 1.00 | 0.94 ] 1.00 | 0.92 | 0.98 | 0.93 | 0.91 § 8 1.0011.00]1.00]082]097]067]085]0.56]0.76]0.61]0.50 E%
e 10 | 1.00| 1.00 | 1.00 | 1.00 | 1.00 | 0.95 | 1.00 | 0.93 | 0.99 | 0.94 | 0.92 g 8-1/2 1 1.00 | 1.00 | 1.00 | 0.87 | 1.00 | 0.71 ] 0.91 | 0.60 | 0.81 | 0.65 | 0.53 m
10-1/2] 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.96 | 1.00 | 0.94 | 1.00 | 0.95 | 0.93 ;': 9 1.00]1.00]1.00]092]1.00)]075]096]0.63]0.86]0.69 ] 0.56 ml
11 1.00| 1.00 | 1.00 { 1.00 | 1.00 | 0.98 | 1.00 | 0.95 | 1.00 | 0.96 | 0.93 9-1/2 1 1.00 | 1.00 | 1.00 | 0.97 | 1.00 | 0.79 | 1.00 | 0.67 | 0.90 | 0.72 | 0.59 m
11-1/2] 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.99 | 1.00 | 0.96 | 1.00 | 0.97 | 0.94 10 | 1.00)1.00|1.00)1.00)100)]083]1.00]0.70]095]0.76]0.62 ;
12 | 1.00| 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.96 | 1.00 | 0.98 | 0.95 10-1/21 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.88 | 1.00 | 0.74 | 1.00 | 0.80 | 0.65 o
12-1/211.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.97 | 1.00 | 0.99 | 0.95 11 1.00 11.00|1.00]1.00]1.00)092]1.00]0.77]1.00]0.84]0.68 m
13 | 1.00| 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.98 | 1.00 | 1.00 | 0.96 11-1/211.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.96 | 1.00 | 0.81 | 1.00 | 0.88 | 0.71
13-1/21 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.99 | 1.00 | 1.00 | 0.97 12 11.00|1.00|1.00)100)100]1.00]1.00)]0.84]1.00]091]0.74
14 | 1.00| 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.97 12-1/211.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.88 | 1.00 | 0.95 | 0.78
14-1/211.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.98 13 | 1.00|1.00|1.00| 100|100 100|100|091|100]|099]|0.81
15 | 1.00| 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.99 13-1/211.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.95 | 1.00 | 1.00 | 0.84
15-1/21 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.99 14 11.00|1.00|1.00)100)100]100]1.00)098]1.00]1.00]0.87
16 | 1.00| 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 14-1/211.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.90
15 |1 1.00|1.00|1.00)100)100]100]1.00)]1.00]1.00]1.00]0.93
15-1/211.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.96
16 | 1.00|1.00|1.00)1.00)100]100]1.00]1.00]1.00]1.00]0.99
16-1/21 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2018 DEWALT —REV.C

1-800-4DEWALT



DEWALT
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g Ultimate and Allowable Load Gapacities in Tension for Power-Stud+ SD1 in CODE LISTED
g Grout Filled Concrete Masonry Wall Faces'>**°* ICC-ES ESR-2966
= Grout-Filled Concrete Masonry
" s Min. Min. Min. Installation m = 1,500 psi m = 2,000 psi
> Nominal | Nominal | g ney | Edge End Torque - pel - pel
z Anchor Drill Bit Depth Distance | Distance Tost Ultimate | Allowable | Ultimate | Allowable
— Dlameter Dlameter in. in. in. ft-Ibf Load Load Load Load i End
] ] w Tension Tension Tension Tension Ditance @) [ |
0 (mm) (mm) (mm) (-m) Ibs. Ibs. Ibs. Ibs. ? 7 ‘
> (Kt (kM) (kM) (Kt}
[ ol 8 3/8 2-3/8 4 4 20 2,225 445 2,670 535 % on
ANSI 60.3 | (1016 [ (101.6) 27) (10.0) 2.0) (12.0) 2.4 —
> 1 1/2 21/2 4 4 40 2,650 530 3,180 635 % ’ 2
4 ANSI 635 | (1016 | (101.6) (54) (11.9 2.4 (14.3) 2.9
o ) 58 5/8 3-3/8 4 4 50 3,525 705 4,230 845
- ANSI 85.7) | (101.6) | (101.6) (68) (15.9) (3.2) (19.0) (3.8) ~ WallFace
12 12 80 7575 1515 8175 1635 e e pra 110N
0 338 | (3048 | (304.8 (108) (33.7) 6.7) (36.4) 7.3
o4 " 3/4 (85.7) 20 20 80 7,575 1,515 8,175 1,635
(7] ANSI (508.00 | (508.0) (108) (33.7) 6.7) (36.4) 7.3
4-3/4 12 12 80 7,580 1,515 8,755 1,750
(120.7) | (304.8) | (304.8) (108) (34.1) (6.8) (39.4) (7.9

. Tabulated load values for 3/8", 1/2" and 5/8" diameter anchors are installed in minimum 6" wide, Grade N, Type I, lightweight, medium-weight or normal-weight concrete masonry units
conforming to ASTM C 90. Mortar must be minimum Type N. Masonry compressive strength must be at specified minimum at the time of installation.

. Tabulated load values for 3/4" diameter anchors are installed in minimum 8" wide, Grade N, Type II, lightweight, medium-weight or normal-weight concrete masonry units conforming to ASTM
C 90. Mortar must be minimum Type N. Masonry compressive strength must be at specified minimum at the time of installation.

. Allowable load capacities listed are calculated using an applied safety factor of 5.0.

. The tabulated values are applicable for anchors installed into grouted masonry wall faces at a critical spacing distance, s, between anchors of 16 times the anchor diameter. The spacing
distance between two anchors may be reduced to minimum distance, smin, of 8 times the anchor diameter provided the allowable tension loads are multiplied by a reduction factor 0.80 and
allowable shear loads are multiplied by a reduction factor of 0.90. Linear interpolation for calculation of allowable loads may be used for intermediate anchor spacing distances.

. Anchors may be installed in the grouted cells and in cell webs and bed joints not closer than 1-3/8" from head joints. The minimum edge and end distances must also be maintained.

. Allowable tension values for anchors installed into bed joints of grouted masonry wall faces with a minimum of 12" edge distance and end distance may be increased by 20 percent for the
1/2-inch diameter and 10 percent for the 5/8-inch diameter.
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Ultimate and Allowable Load Capacities in Shear for Power-Stud+ SD1
in Grout Filled Concrete Masonry Wall Faces'>**°

Grout-Filled Concrete Masonry
N o Min. Min. Min. Installation £m = 1,500 psi £m = 2,000 psi
nchor | DR | Embed. | Edge e wocth . TOrUe ™ itimate | Allowable | Ultimate | Allowable
Diameter | Diameter n?:‘ﬂh Dnsit:noe nnsit:nce Direction of Loading f;r.li‘i;f Lo Load S S
n. n. (mn.l) (m|;|) (,m;‘) (N-m) Shear Shear Shear Shear
Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN)
38 3/8 2-3/8 4 4 Perpendicular or parallel to 20 2,975 595 3,570 715
ANS (60.3) (101.6) (101.6) wall edge or end (27) (13.4) 2.7) (16.1) (3.2
4 12 Perpendicular or parallel to 2,800 560 3,360 670
(101.6) (304.8) wall edge or end (12.6) (2.5) (15.1) (3.0)
1/2 2-1/2 12 4 40
12 VS| ©35 | o4y | (oig Parallel to wall nd 69 | 4025 | o5 | 40 | o6
4 12 (18.1) (3.6) (1.7) (4.3)
(101.6) (304.8) Parallel to wall edge
4 4 Perpendicular or parallel to 3,425 685 4110 820
(101.6) (101.6) wall edge or end (15.4) (3.1) (18.5) (3.7)
5/8 3-3/8 12 4 50
58 AV | 5 | @048 | (1016 Paralle to wall end 68 | 5325 | 1065 | 6300 | 1280
4 12 (24.0) (4.8) (28.8) (5.8
(101.6) (304.8) Parallel to wall edge
12 12 8,850 1,770 9,375 1,875
3-3/8 (304.8) (304.8) (39.4) (7.9 41.7) (8.3
3/4 3/4 85.7) 20 20 Perpendicular or parallel to 80 10,200 2,040 10,800 2,160
ANSI (508.0) (508.0) wall edge or end (108) (45.4) 9.1) (48.0) (9.6)
4-3/4 12 12 12,735 2,545 12,735 2,545
(120.7) (304.8) (304.8) (56.7) (11.3) (56.7) (11.3)

1. Tabulated load values for 3/8", 1/2" and 5/8" diameter anchors are installed in minimum 6" wide, Grade N, Type Il lightweight, medium-weight or normal-weight concrete masonry units
conforming to ASTM C 90. Mortar must be minimum Type N. Masonry compressive strength must be at specified minimum at the time of installation.

. Tabulated load values for 3/4" diameter anchors are installed in minimum 8" wide, Grade N, Type Il, lightweight, medium-weight or normal-weight concrete masonry units conforming to ASTM
C 90. Mortar must be minimum Type N. Masonry compressive strength must be at specified minimum at the time of installation.

3. Allowable load capacities listed are calculated using an applied safety factor of 5.0.

4. The tabulated values are applicable for anchors installed into grouted masonry wall faces at a critical spacing distance, ser, between anchors of 16 times the anchor diameter. The spacing
distance between two anchors may be reduced to minimum distance, smin, 0f 8 times the anchor diameter provided the allowable tension loads are multiplied by a reduction factor 0.80 and
allowable shear loads are multiplied by a reduction factor of 0.90. Linear interpolation for calculation of allowable loads may be used for intermediate anchor spacing distances.

5. Anchors may be installed in the grouted cells and in cell webs and bed joints not closer than 1-3/8" from head joints. The minimum edge and end distances must also be maintained.
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ENGINEERED BY POWVers REFERENCE DATA (ASD)
Ultimate and Allowable Load Gapacities in Tension for Power-Stud+ SD1 in CODE LISTED a
Grout Filled Concrete Masonry Wall Tops'2** ICC-ES ESR-2966 o

Grout-Filled Concrete Masonry :
L
" 0 Minimum Min. Min. Installation £m = 1,500 psi m = 2,000 psi
Nominal | Nominal | “Embed. | Edge End Torque =
Diameter | Diameter | DePth Distance | Distance Tist Ultimate | Allowable | Ultimate | Allowable Minimum End <
in. in. in. in. in. ft-Ibf Load Load Load Load Distance (Typ) H
(mm) (mm) (mm) (N-m) Tension | Tension | Temsion | Tension e wd
Ibs. Ibs. Ibs. Ibs. <
(kM) (kM) (kM) (kN) <§ o
/8 3/8 2-3/8 1-3/4 20 1,475 295 1,770 355 / -
ANSI (60.3) (44.5) (27) (6.6) (1.3 (8.0 (1.6) Minimum Edge z
Distance (Typ)
2-1/2 2,225 445 2,575 515 <
1/2 (63.9) 12 40 99 (2.0) (11.5) 23
1/2 Top of Wall
ANSI 5 2-1/4 (304.8) (64) 3,425 685 4,110 820 P 5
(127) (67.1) (15.4) (3.1) (18.5) (3.7 ]
5/8 5/8 3-3/8 50 3,825 765 4,590 920
ANSI (85.7) (68) (17.2) (3.4) (20.7) 4.1 E
1. Tabulated load values are for anchors installed in minimum 8-inch wide, minimum Grade N, Type I, lightweight, medium-weight or normal-weight concrete masonry units conforming to
ASTM C 90. Mortar must be minimum Type N. Masonry compressive strength must be at the specified minimum at the time of installation.
2. Allowable load capacities listed are calculated using and applied safety factor of 5.0. Consideration of safety factors of 10 or higher may be necessary depending upon the application such
as life safety. 5
3. Anchors must be installed in the grouted cells and the minimum edge and end distances must be maintained. )y -é
4. The tabulated values are applicable for anchors installed in top of grouted masonry walls at a critical spacing distance, ser, between anchors of 16 times the anchor diameter. n E
+ g
Ultimate and Allowable Load Gapacities in Shear for Power-Stud+ SD1 in Grout Filled CODE LISTED ® 3
Concrete Masonry Wall Tops'*** ICC-ES ESR-2966 g g-;v
D
Grout-Filled Concrete Masonry h =
" Minimum Min. Min. Installation 'm = i 'm = i m
Nominal llil':i'ﬂlgﬁl Embed. Edge _End o ) Torque f'm =1,500 psi f'm =2,000 psi i
Anchor Diameter Depth Distance Distance Direction of Loading Tinst Ultimate Allowable Ultimate Allowable m
Diameter in. in. in. in. ft-Ibf Load Load Load Load m
in. (mm) (mm) (mm) (N-m) Shear Shear Shear Shear
Ibs. Ibs. Ibs. Ibs. ;
(kN) (kN) (kN) (kN)
Perpendicular to wall 1,150 230 1,380 275 o
98 3/8 2-3/8 1-3/4 12 toward minimum edge 20 (52 (1.0 (62) (1.2 0.
ANSI (60.3) (44.5) (304.8) (27)
Parallel to wall edge (213295)’ égg (21%11()] égg)
2-1/2 An 1,150 230 1,380 275
(63.5) Y 5.2) 1.0) 62 1.2)
1/ 12 2-1/4 12 Perpendicular to wall 40 1,400 280 1,680 325
ANSI 5 (657.1) (304.8) toward minimum edge (54) 6.3 (1.3 (7.6) (1.5
(127) 2,825 565 3,390 680
Parallel to wall edge 12.7 (2.5) (15.3) 3.1)
3-3/8 An 1,150 230 1,380 275
(85.7) Y (5.2 (1.0) 6.2 (1.2
5/8 5/8 2-1/4 12 Perpendicular to wall 50 1,700 340 2,040 410
ANSI 6-1/4 (67.1) (304.8) toward minimum edge (68) (7.7) (1.5) 9.2 (1.8
(158.8) 3,525 705 4,230 845
Parallel to wall edge (15.9) (32) (19.0) 38)
1. Tabulated load values are for anchors installed in minimum 6-inch wide, minimum Grade N, Type Il lightweight, medium-weight or normal-weight concrete masonry units conforming to
ASTM C 90. Mortar must be minimum Type N. Masonry compressive strength must be at the specified minimum at the time of installation.
2. Allowable load capacities listed are calculated using an applied safety factor of 5.0. Consideration of safety factors of 10 or higher may be necessary depending upon the application such
as life safety.
3. Anchors must be installed in the grouted cells and the minimum edge and end distances must be maintained.
4. The tabulated values are applicable for anchors installed in top of grouted masonry walls at a critical spacing distance, ser, between anchors of 16 times the anchor diameter.
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STRENGTH DESIGN (SD) ENGINEERED BY POWers

g STRENGTH DESIGN (SD)
l"; . e e CODE LISTED
- Power-Stud+ SD1 Anchor Installation Specifications in Concrete' ICC-ES ESR-2818
> Anchor P ty ! Nominal Anchor Diameter
chor Propel . "
4 Setting Information | Notation | Units | 4,5 3/8 172 5/8 3/4 78 | 1 |1
a inch inch inch inch inch inch | inch | inch
. in. 0.250 0.375 0.500 0.625 0.750 0.87511.000 | 1.250
-3 Anchor diameter da (mm)_| 6.4) ©5) (12.7) (15.9) (19.1) | @22)|(@5.4)](31.8)
™ Minimum diameter of d in. | 5/16 7116 9/16 11/16 13/16 1 |1-1/8[1-3/8
hole clearance in fixture " (mm) | (7.5) (111 (14.3) (17.5) (20.6) (25.4) | (28.6) | (34.9)
> Nominal drill bit i in 1/4 3/8 1/2 5/8 3/4 7/8 1 1-1/4
z diameter bit ) ANSI ANSI ANSI ANSI ANSI ANSI | ANSI | ANSI
a Nominal embedment h in. |1-3/4 2-3/8 2-1/2 3-3/4 3-3/8 4-5/8 | 4 |5-5/8|4-1/2]5-1/2|6-1/2
depth nom (mm) | (44) (60) (64) (95) (86) (117) 1 (102) | (143) | (114) | (140) | (165)
: Effective embedment h in. 1.50 2.00 2.00 3.25 2.75 4.00 |3.125] 4.75 | 3.50 |4.375]5.375
o depth of (mm) | (38) (51) (51) (83) (70) (102 ] 79 | (114 | 89 | (111 ] (137
e in. 1-7/8 2-172 2-3/4 4 3-3/4 5 |4-1/415-7/8|4-7/8 | 5-7/8 | 7-1/4
o Minimum hole depth foe | mm) | @48) (64) 70) (102) @5 |27 | aos) 49 [ 24 | (49 | (184
(7] Minimum overall I} in. 2-1/4 3 3-3/4 4-1/2 4-1/2 6 |5172| 7 8 9 9
anchor length? anch (mm) | (57) (76) (95) (114) (114) (152) | (140) | (178) | (203) | (229) | (229)
. ft.-Ibf. 4 20 40 80 110 175 | 225 | 375
6 N
Installation torque Tinst N-m | @) @7 54) (108) (149 237) | (308) | 508)
% o Torque wrench/socket - n. | 7/16 16 34 15/16 118 |1-516] 112 | 178
@ o Nut height - in. 7/32 21/64 7/16 35/64 41/64 3/4 | 55/6411-1/16
§<"| E Anchors Installed in Concrete Construction
§ Minimum member h in. 3-1/4 3-3/4 4 4 6 6 7 6 10 10 10 12
g. m thickness m (mm) | (83) (99) (102) (102) (152) (152) (178) | (152) | (254) | (254) | (254) | (305)
=} . , v in. 1-3/4| 6 |2-3/4(2-1/4) 6 |3-1/4| 4 |2-3/4| 6 |51/2|4-1/4] 5 6 7 8 8
> .w Minimum edge distance { ~ Cmn mm) | @5 | 52| 7o) | 67 |52 ] ©5) | a2 | @0 | 52 | d40) | qos) | 127 | 152 | (178 | @03) | 203)
Q. m Minimum spacing S in. 2-1/4(3-1/21 9 |[3-3/4]4-1/2| 10 5 6 6 11 |41/41 6 |6-1/2]6-1/2| 8 8
Q q distance mn (mm) | B7) | 89 | (229 | (95 | (114) ] (254) | (127) | (152) | (152) | (270) | (108) | (152) | (165) | (165) | (203) | (203)
Critical edge distance c in. 13-1/2 6-1/2 8 8 6 10 1 16 | 11-12| 12 20
: (uncracked concrete only) i (mm) | (89) (165) (203) (203) (152) (254) | (279) | (406) | (292) ] (305) | (508)
U Anchors Installed in the Topside of Concrete-filled Steel Deck Assemblies**
@ Minimum member ho in. |3-1/4 3-1/4 3-1/4
=+ topping thickness mindeck | (mm) | (83) (83) (83)
i : , in. 1-3/4 2-3/4 4-1/2 el ™ ™ ™ ™ [Se)
w Minimum edge distance | Cmin,dgeckop mm) | @5 70) (114 % % % % % ggs
U Minimum spacing s in. |2-1/4 4 6-1/2 P @ P P P ©
e distance mindecktop | (mm) | (57) (102) (165) 3 3 3 S| &5 3
Critical edge distance in. 13-1/2 6-1/2 6
(uncracked concrete only) | @ | mm) [ (89) (165) (152)
Anchors Installed Through the Soffit of Steel Deck Assemblies into Concrete’
Minimum member ;
toppiggttqigknFess o Pimin,deck (r%nrh) 3(915/)4 3(5;5/)4 3(915/)4 3(915/)4 .
@© @© E)
Sﬁmﬁ”il e'ggelgure | in 1-1/4 1-1/4 1-1/4 1-1/4 NN
distance, lower flute Crin (mm) 32 32 32 32) :% :%(i §
(see detail in Figure 2A) = = <
Minimum axial spacing . © ] ] ! ] ! M EREEE:
distance along flute o | | B o) s it Bl | a0 | o | Gon
(see detail in Figure 2A) =
Minimum member ; =3 i i
topping thickness Pimin deck (r;]nm) kS] 2(517/)4 2(517/)4
SFQ detail i(rj] Figure 2B) = %; % % % %é
Inimum eage ; S S o S ks
distance, lower flute Crin (r;]nrln) (?1’/3) (31/94) s s gl 8| g
(see detail in Figure 2B) g % g g §
B Minimum axial spacing . . = = = = =
z distance along flute Smin (r%nm) ( 22) Rk gz) ?2%;1
e (see detail in Figure 2B)
= For SI: 1 inch = 25.4 mm, 1 ft-Ibf = 1.356 N-m.
TU” 1. The information presented in this table is to be used in conjunction with the design criteria of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable.
% 2. The listed minimum overall anchor length is based on anchor sizes commercially available at the time of publication compared with the requirements to achieve the minimum nominal
g embedment depth, nut height and washer thickness, and consideration of a possible fixture attachment.
;’ 3. The 1/4 -inch-diameter (6.4 mm) anchors may be installed in the topside of uncracked concrete-filled steel deck assemblies where concrete thickness above the upper flute meets
b= the minimum member thicknesses specified in this table. The 3/8 -inch (9.5 mm) through 1-1/4 -inch-diameter (31.8 mm) anchors may be installed in the topside of cracked and
% uncracked concrete-filled steel deck assemblies where concrete thickness above the upper flute meets the minimum member thicknesses specified in this table under Anchors Installed
3 in Concrete Construction.
g 4. For installations in the topside of concrete-filled steel deck assemblies, see the installation detail in Figure 1.
03 5. For installations through the soffit of steel deck assemblies into concrete, see the installation details in Figures 2A and 2B. In accordance with the figures, anchors shall have an axial spacing
% along the flute equal to the greater of 3her or 1.5 times the flute width.
= 6. For installation of 5/8 -inch diameter anchors through the soffit of the steel deck into concrete, the installation torque is 50 ft.-Ibf. For installation of 3/4-inch-diameter anchors through the
i soffit of the steel deck into concrete, installation torque is 80 ft.-Ibf.
Z
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Power-Stud+ SD1 Anchor Detail
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Before Atter
Application of Installation Torque

STRENGTH DESIGN (SD)

Interpolation of Minimum Edge Distance
and Anchor Spacing

Cinats2

spacing s
Il

-x
@
@2,

Q
E

T
cdesign
edge distance ¢

This interpolation applies to the cases when two sets of minimum edge

distances, cmin, and minimum spacing distances, smi, are given in the SD

Installation Specifications for Concrete table for a given anchor diameter
under the same effective embedment depth, her, and corresponding
minimum member thickness, Nmin.

Figure 1 - Power-Stud+ SD1 Installation Detail for Anchors in the Topside 0f Concrete Filled
Steel Deck Floor and Roof Assemblies (See Dimensional Profile Requirements)

STRUCTURAL SAND-LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 2,500 PSI)

Power-Stud+
Min. 3-1/4"

Upper Flute (Valley)

4-1/2"

? 12" CC. (Typ)
Min. (Typ)

Lower Flute (Ridge)
No. 20 Gage Steel Deck Min.

Anchors may be placed in the topside of steel deck profiles in
accordance with Figure 1 provided the minimum member topping
thickness, minimum spacing distance and minimum edge distance
are satisfied as given in Installation Specifications.

Figure 2A - Power-Stud+ SD1 Installation Detail for Anchors in the Soffit Of Concrete Over
Steel Deck Floor and Roof Assemblies (See Dimensional Profile Requirements)

STRUCTURAL SAND-LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 3,000 PSI)

Min. 3-1/4"

r3/4" Clearance Min. Upper Flute (Valley)

WMin. 4-1/2"
(Typ)

3 ‘ 3 Power-Stud+ \.
EEA Anchor (Typ)
Min. 4-1/2"

(Typ) -

127CC. (Typ)

Lower Flute (Ridge)
No. 20 Gage Steel Deck Min.
Flute Edge

Anchors may be placed in the upper flute or lower flute of the steel
deck profiles in accordance with Figure 2A provided the minimum
hole clearance is satisfied. Anchors in the lower flute of Figure 2A
profiles may be installed with a maximum 1-inch offset in either
direction from the center of the flute. The offset distance may be
increased proportionally for profiles with lower flute widths greater
than those shown provided the minimum lower flute edge distance

is also satisfied. In addition, the anchors must have an axial spacing
along the flute equal to the greater of 3her or 1.5 times the flute width.

Figure 2B - Power-Stud+ SD1 Installation Detail for Anchors in the Soffit Of Concrete Over
Steel Deck Floor and Roof Assemblies (See Dimensional Profile Requirements)

STRUCTURAL SAND-LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 3,000 PSI)

Min. 2-1/4" "
1" Clearance Min.
- :

TR vTE TR VTR TV SRS v
q L 4 4 ., 4 q L, 4 q 4 a
' v v v_ v v_ v v_ v
- - - - - - - - -
AR AR RN RS ARSI
a; 4 4 4 ! 4 ! N
—\v

1-1/2" ‘ el

Power-Stud+ \~ - ¢

Max. (o 7| Anchor(yp) \*

2-1/2"
Min.

Min.
3/4"

No. 20 Gage Steel Deck Min.
Lower Flute Edge

Anchors may be placed in the lower flute of the steel deck profiles

in accordance with Figure 2B provided the minimum hole clearance
is satisfied. Anchors in the lower flute of Figure 2B profiles may

be installed with a maximum 1/8-inch offset in either direction

from the center of the flute. The offset distance may be increased
proportionally for profiles with lower flute widths greater than those
shown provided the minimum lower flute edge distance is also
satisfied. In addition, the anchors must have an axial spacing along
the flute equal to the greater of 3her or 1.5 times the flute width.
Anchors may be placed in the upper flute of the steel deck profiles in
accordance with Figure 2B provided the concrete thickness above the
upper flute is minimum 3-1/4-inch and a minimum hole clearance of
3/4-inch is satisfied.
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g Tension Design Information for Power-Stud+ SD1 Anchor in Goncrete CODE LISTED | £
m (For use with load combinations taken from ACI 318-14, Section 5.3 or ICC-ES ESR-2818 | § 'Es y
0 ACI 318-11, Section 9.2)'
; Nominal Anchor Diameter
Design Characteristic Notation Units 1/4 3/8 _ B . 7/8 . 1-1/4
z inch inch 1/2 inch 5/8 inch 3/4 inch inch 1 inch inch
a Anchor category 1,203 - 1 1 1 1 1 1 1 1
> STEEL STRENGTH IN TENSION*
o PO ksi 88.0 88.0 80.0 80.0 64.0 58.0 58.0 58.0
~ Minimum specified yield sirength b | owmmy | 606) | (608) (551) (551) (441) @00 | o) | @o0)
> Minimum specified ultimate fu? ksi 110.0 | 110.0 100.0 100.0 80.0 75.0 75.0 75.0
z tensile strength (neck) v (Nmm?) | (758) | (758) (689) (689) (552) (617) | (617 | (617)
) . in? 0.0220 | 0.0531 0.1018 0.1626 0.2376 0.327 | 0.430 | 0.762
A Effective tensile stress area (neck) Asen mm | 142 | (43 65.7) (1049 (1509) o075 | 273.1) | (484
. - » Ib 2,255 | 5,455 9,080 14,465 19,000 24,500 | 32,250 | 56,200
= Steel strength in tension Nos ) | dog | a3 (40.4) (64.3) (84.5) (109.0) | (1435 | 250)
o Reduction factor for steel strength® ') - 0.75
’ CONCRETE BREAKOUT STRENGTH IN TENSION®
(7, . in. 1.50 2.00 2.00 3.25 2.75 400 | 3125 | 475 350 | 4375 | 5375
Effective embedment depth P (mm) (38) (51) (51) (83) (70) (102) (79 (114) (89) (111) | (137
Effectiveness factor for uncracked concrete Kuner - 24 24 24 24 24 24 24 24 27
= Effectiveness factor for cracked concrete Kor - App:\I‘iS;b\e 17 17 17 21 17 21 24 24
Modification factor for cracked and » .
% O Modication factor P 10 | 10 10 10 10 10 | 10| 10
o Critical edge distance in. ) L
_gl E (uncracked concrete only) Cac (mm) See Installation Specifications
] Reduction factor for concrete breakout strength® ) - 0.65 (Condition B)
%— m PULLOUT STRENGTH IN TENSION (NON SEISMIC-APPLICATIONS):*
; w Characteristic pullout strength, N ) See | 2,865 | 3,220 | 5530 | See See See See See See
= uncracked concrete (2,500 psi)® pner (kN) | note7 | (12.8) | (14.3) | (24.6) | note 7 | note 7 note 7 note 7 | note 7 | note 7
3 Cﬂ Characteristic pullout strength, N Ib Not 2,035 See 2,505 See 4,450 See See See | 11,350
= ] cracked concrete (2,500 psi)® . (kN) | Applicable ] (9.1) | note7 | (11.2) | note 7 | (19.8) note 7 note 7 | note 7 | (50.5)
: Reduction factor for pullout strength? [} - 0.65 (Condition B)
U PULLOUT STRENGTH IN TENSION FOR SEISMIC APPLICATIONS®®
® Characteristic pullout strength, Ny o Ib Not | 2, 035 See 2,505 See 4,450 See See See | 11,350
-+ seismic (2,500 psi)**° hes (kN) | Applicable note 7 | (11.2) | note 7 | (19.8) note 7 note 7 | note 7 | (50.5)
Reduction factor for pullout strength, seismic® [} - 0.65 Condmon B)
m PULLOUT STRENGTH IN TENSION FOR ANCHORS INSTALLED THROUGH THE SOFFIT OF SAND-LIGHTWEIGHT AND NORMAL-WEIGHT CONCRETE OVER STEEL DECK
U Characteristic pullout strength, uncracked |\, Ib 1,940 3,205 2,795 3,230
hrd concrete over steel deck(Figure 2A)°™" Pk | (N) 8.6) (14.2) (12.4) (14.4)
Characteristic pullout strength, cracked No gos Ib 1,375 2,390 1,980 2,825
concrete over steel deck (Figure 2A)5" pecker (kN) ° (6.1) (10.6) (8.8 (12.4) ® ° @
Characteristic pullout strength, cracked concrete N Io =] 1,375 2,390 1,980 2,825 2 2 S
over steel deck, seismic (Figure 2AF*" piecken | kN) = ) (10.6) (8.8) (12.4) = £ £
Characteristic pullout strength, uncracked N Ib =3 1,665 1,900 ® . =2 =2 =Z
concrete over steel deck (Figure 2B)°" psckiner | (kN) 5 7.4) (8.5) k= = 5 5 5
Characteristic pullout strength, cracked N Ib 1,180 1,420 = =2 =
concrete over steel deck (Figure 2B)>" P decker (kN) 5.2) 6.3) = =
Characteristic pullout strength, cracked N Ib 1,180 1,420 5 k]
concrete over steel deck, seismic (Figure 2B)p™| ek (kN) 5.2) 6.3)
Reduction factor for pullout strength, steel deck® [ - 0.65 (Condition B)
For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm?; 1 Ibf = 0.0044 kN.
1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318 -11 Appendix D, as applicable; for anchors resisting seismic load combinations
the additional requirements of ACl 318-14 17.2.3 or ACI 318-11 D.3.3, as applicable, must apply.
2. Installation must comply with published instructions and details.
3. All values of ¢ apply to the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable. If the load combinations of ACl 318-11 Appendix
C are used, then the appropriate value of ¢ must be determined in accordance with ACl 318-11 D4.4. For reinforcement that meets ACI 318-14 Chapter 17 or ACl 318-11 Appendix D
requirements for Condition A, see ACI 318-14 17.3.3(c) or ACI 318-11 D.4.3(c), as applicable, for the appropriate ¢ factor when the load combinations of IBC Section 1605.2, ACI 318-14
@ Section 5.3 or ACI 318-11 Section 9.2, as applicable, are used.
% 4. The Power-Stud+ SD1 is considered a ductile steel element as defined by ACI 318-14 2.3 or ACI 318-11 D.1, as applicable. Tabulated values for steel strength in tension are based on test
i results per ACI 355.2 and must be used for design.
s 5. For all design cases use Won=1.0. The appropriate effectiveness factor for cracked concrete (ker) or uncracked concrete (kuner) must be used.
‘g 6. For all design cases use Wer = 1.0. For concrete compressive strength greater than 2,500 psi Nen = (pullout strength from table)*(specified concrete compressive strength/2,500)°°.
§ For concrete over steel deck the value of 2,500 must be replaced with the value of 3,000.
% 7. Pullout strength does not control design of indicated anchors. Do not calculate pullout strength for indicated anchor size and embedment.
i 8. Anchors are permitted to be used in lightweight concrete provided the modification factor Aa equal to 08Ais applied to all values of Ve affecting Nn and Vh. A shall be determined in
= accordance with the corresponding version of ACI 318.
§ 9. For anchors in the topside of concrete-filled steel deck assemblies, see Figure 1.
9 10. Tabulated values for characteristic pullout strength in tension are for seismic applications and based on test results in accordance with ACl 355.2, Section 9.5.
§ 11. Values for Npeck are for sand-lightweight concrete (f'c, min = 3,000 psi) and additional lightweight concrete reduction factors need not be applied. In addition, evaluation for the concrete
E breakout capacity in accordance with ACl 318-14 17.4.2 or ACI 318-11 D.5.2, as applicable, is not required for anchors installed in the deck soffit (flute).
E
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ENGINEERED BY POWVers STRENGTH DESIGN (SD)
Shear Design Information for Power-Stud+ SD1 Anchor in Concrete — a
(For use with load combinations taken from ACI 318-14, Section 5.3 or (lé’an]s E'élelB'{‘g' 0o
ACI 318-11, Section 9.2)'* Lo

Nominal Anchor Diameter v
Design Characteristic Notation Units 1/4 3/8 ) ) ) 7/8 ) 1-1/4
inch inch 1/2 inch 5/8 inch 3/4 inch inch 1 inch inch z
Anchor category 1,20r3 - 1 1 1 1 1 1 1 1 <
STEEL STRENGTH IN SHEAR* ™ |
Minimum specified yield strength £ ksi 70.0 80.0 70.4 70.4 64.0 58.0 58.0 58.0 <
(threads) 2 (N/mm?) | (482) (552) (485) (485) (441) (400) | (400) (400) ( @)
Minimum specified ultimate strength n ksi 88.0 | 100.0 88.0 88.0 80.0 750 | 750 | 75.0 —
(threads) va (N/mm?) | (606) (689) (607) (607) (552) (617) | (617) (517) z
: ; in? 0.0318 | 0.0775 0.1419 0.2260 0.3345 0.462 |0.6060 | 0.969
Effective tensile stress area (threads) Asey mm3 | £05) | (50.0) 1.5 (145.8) (012.4) (293.4) | 384.8)| 615) ;
. b 925 2,990 4,620 9,030 10,640 | 11,655 | 8,820 | 10,935 | 17,750
Steel strength in shear® Vsa (kN) @41 | (13.3 (20.6) (40.2) (47.3) | (54.8) | (39.2) | (48.6) | (79.0) g
Reduction factor for steel strength® ¢ - 0.65 E
CONCRETE BREAKOUT STRENGTH IN SHEAR®’
Load bearing length of anchor ) in. 1.50 2.00 2.00 3.25 2.75 400 | 3125 | 475 3.50 | 4.375 | 5.375
(her or 8do, whichever is less) ¢ (mm) (38) (51) (61) (83) (70) (102) (79 (114) | (88.9 | (111) (137)
. . in. 0.250 | 0.375 0.500 0.625 0.750 0.875 | 1.000 | 1.25 5
Nominal anchor diameter & mm | 64 | ©5 (12.7) (15.9 (19.1) @22) | 5.4 | 319 =
(=
Reduction factor for concrete breakout® (p - 0.70 (Condition B) n E
PRYOUT STRENGTH IN SHEAR®’ m -%
=
Coefficient for pryout strength . = <
(1.0 for het < 255n., 2.0for he > 2.5n) Kep 1.0 1.0 1.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 ® L%-
: in. 1.50 2.00 2.00 3.25 2.75 400 | 3125 | 475 3.50 | 4.375 | 5375 3}
Effective embedment e om | @8 | e | 6y | 83 | o [ 02 | 79 | @14 [ @89 | @11 | {37 g g
Reduction factor for pryout strength® (p - 0.70 (Condition B) l- =
STEEL STRENGTH IN SHEAR FOR SEISMIC APPLICATIONS m
. o Ib 2,440 3,960 6,000 8,580 | 9,635 | 8,820 | 9,845 | 17,750 i

Steel strength in shear, seismic® Vsaeq (N) N/A (10.9 (17.6) (26.7) (38.2) | (42.9) | (39.2) | (43.8) | (79.0) E
Reduction factor for steel strength in . 0.65 il
shear for seismic? ¢ : ;

STEEL STRENGTH IN SHEAR FOR FOR ANCHORS INSTALLED THROUGH THE SOFFIT OF SAND-LIGHTWEIGHT AND NORMAL-WEIGHT CONCRETE OVER STEEL DECK®* o
Steel strength in shear, concrete over v Ib 2,120 2,290 3,710 5,505
steel deck (Figure 2A)° sadeck (kN) ® 9.4 (10.2) (16.5) (24.5) ® ° - ﬂ
Steel strength in shear, concrete over v Ib S 2,120 2,290 3,710 4,570 k= = =S
steel deck, seismic (Figure 2A)° sadecked | (kN) £ 9.4) (10.2) (16.5) (20.3) = £ £
Steel strength in shear, concrete over v b Z | 2,120 2,785 @ @© g g 2
steel deck (Figure 2B)° sk (kN) k) 9.4 (12.4) 58 58 k= s s
Steel strength in shear, concrete over y b 2,120 2,785 =3 =3
steel deck, seismic (Figure 2B)° sadeckeq (kN) 9.4) (12.4) < <
Reduction factor for steel strength in
shear, steel deck® ¢ ) 0.65
For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm? 1 Ibf = 0.0044 kN.
1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations the
additional requirements of ACI 318-14 17.2.3 or ACI 318-11 D.3.3, as applicable, must apply.
2. Installation must comply with published instructions and details.
3. All values of ¢ were determined from the load combinations of IBC Section 1605.2, ACl 318-14 Section 5.3 or ACI 318-11 Section 9.2. If the load combinations of ACI 318-11 Appendix
C are used, then the appropriate value of ¢ must be determined in accordance with ACl 318-11 D.4.4. For reinforcement that meets ACI 318-14 Chapter 17 or ACI 318-11 Appendix D
requirements for Condition A, see ACl 318-14 17.3.3(c) or ACI 318-11 D.4.3(c), as applicable, for the appropriate ¢ factor when the load combinations of IBC Section 1605.2, ACl 318-14
Section 5.3 or ACI 318-11 Section 9.2, as applicable, are used.
4. The Power-Stud+ SD1 is considered a ductile steel element as defined by ACI 318-14 2.3 or ACI 318-11 D.1, as applicable. 2
5. Tabulated values for steel strength in shear must be used for design. These tabulated values are lower than calculated results using equation D-20 in ACI 318-08. &f
6. Anchors are permitted to be used in lightweight concrete provided the modification factor A equal to 08 s applied to all values of \W affecting Nn and V. A shall be determined in ;(
accordance with the corresponding version of ACI 318. =
7. For anchors in the topside of concrete-filled steel deck assemblies, see Figure 1. ;
8. Tabulated values for steel strength in shear are for seismic applications and based on test results in accordance with ACl 355.2, Section 9.6. g
9. Tabulated values for Vsadeck and Vsageckeq are for sand-lightweight concrete (f'c, min = 3,000 psi); additional lightweight concrete reduction factors need not be applied. In addition, evaluation ?’5’
for the concrete breakout capacity in accordance with ACl 318-14 17.5.2 or ACI 318-11 D.6.2, as applicable, and the pryout capacity in accordance with ACI 318-14 17.5.3 or ACI 318-11 S
D.6.3, as applicable, are not required for anchors installed in the deck soffit (flute). %
10. Shear loads for anchors installed through steel deck into concrete may be applied in any direction. 2
<<
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STRENGTH DESIGN PERFORMANCE DATA
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Factored design strength ¢Na and ¢Va
Calculated in accordance with ACI 318-14 Chapter 17
Compliant with the International Building Code

Tension and Shear Design Strengths for Power-Stud+ SD1 in Cracked Concrete'*

Minimum Concrete Compressive Strength
’;‘:"L‘Ii";ar' ';:l"l"i;‘;_' . = 2,500 psi £, = 3,000 psi . = 4,000 psi . = 6,000 psi £, = 8,000 psi
Dia!"eter h"Dm n n n n n n n n In n
) ) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
1/4 1-3/4 - -
3/8 2-3/8 1,325 1,685 1,450 1,845 1,675 94 2,050 94 2,365 94
1" 2-172 1,565 1,685 1,710 1,845 1,975 2,130 2,420 2,605 2,795 00
3-3/4 1,630 00 1,785 00 2,060 00 2,520 00 2,915 00
58 3-3/8 2,520 3,125 2,760 3,425 3,185 3,955 3,905 4,845 4,505 5,590
4-5/8 2,895 870 3,170 870 3,660 870 4,480 870 5175 870
a4 4 3,770 6,210 4,130 6,800 4,770 6,9 5,840 6,9 6,735 6,9
5-5/8 5,720 6,265 7,235 8,860 10,230
7/8 4-1/2 4,470 4,895 5,655 6,925 7,995
1 5-1/2 7,140 0 7,820 0 9,030 0 11,060 0 12,770 0
1-1/4 6-1/2 7,380 40 8,080 40 9,330 40 11,430 40 13,195 40
[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls
Tension and Shear Design Strengths for Power-Stud+ SD1 in Uncracked Concrete'*
Minimum Concrete Compressive Strength
':3:;‘:"":' ’é‘l’“"l',t‘;' £, = 2,500 psi . = 3,000 psi £, = 4,000 psi . = 6,000 psi f, = 8,000 psi
nia!“eler I_lncm In n In n In n In n In n
G} (in.) Tension Shear Tension Shear Tension Sﬂ,ar Tension Shear Tension Shear
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
1/4 1-3/4 1,435 600 1,570 600 1,690 600 1,690 600 600
3/8 2-3/8 1,860 1,945 2,040 1,945 2,335 1,945 2,885 1,945 1,945
2-1/2 2,095 2,375 2,295 2,605 2,645 3,005 3,240 3,005 3,005
" | o5 | 2095 | 2605 | 2645 | s200
3-3/4 3,595 3,005 3,940 3,005 4,545 3,005 5,570 3,005 3,005
3-3/8 35055 4,375 3,895 4,795 4,500 5,556 5,510 5,870 5,870
o | 4375 | 3895 | 4795 | 450 [ 5% [ 5510 |
4-5/8 6,240 5,870 6,835 5,870 7,895 5,870 9,665 5,870 5,870
4 4,310 6,915 4,720 6,915 5,450 6,915 6,675 6,915 6,915
» | 4720 | [ 5450 | 6675
5-5/8 8,075 7,975 8,845 7,575 10,215 7,975 12,510 7,575 7,975
7/8 4-1/2 5,105 5,736 5,596 5,735 6,460 5,736 7,910 5,735 5,736
1 5-1/2 7,140 7,110 7,820 7,110 9,030 7,110 11,060 7,110 7,110
1-1/4 6-1/2 10,935 11,540 11,980 11,540 13,830 11,540 16,940 11,540 11,540
[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

1- Tabular values are provided for illustration and are applicable for single anchors installed in normal-weight

concrete with minimum slab thickness, ha = hmin, and with the following conditions:

- Cat is greater than or equal to the critical edge distance, cac (table values based on Car = Ca).
- Ca2 IS greater than or equal to 1.5 times Car.

2-  Calculations were performed according to ACl 318-14 Chapter 17. The load level corresponding to the
controlling failure mode is listed. (e.g. For tension: steel, concrete breakout and pullout; For shear: steel,

concrete breakout and pryout). Furthermore, the capacities for concrete breakout strength in tension and
pryout strength in shear are calculated using the effective embedment values, her, for the selected anchors
as noted in the design information tables. Please also reference the installation specifications for more
information.

Strength reduction factors (@) were based on ACI 318-14 Section 5.3 for load combinations.

Condition B is assumed.

Tabular values are permitted for static loads only, seismic loading is not considered with these tables.
For designs that include combined tension and shear, the interaction of tension and shear loads must be
calculated in accordance with ACl 318-14 Chapter 17.

Interpolation is not permitted to be used with the tabular values. For intermediate base material
compressive strengths please see ACI 318-14 Chapter 17. For other design conditions including seismic
considerations please see ACl 318-14 Chapter 17.

www. DEWALT.com
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ORDERING INFORMATION 'é!
Power-Stud+ SD1 (Carbon Steel Body and Expansion Clip) O
mread | Box | Garton | wts100 Suggested ANSI Carbide Drill Bit Cat. No. =
ot | ot | Lo | w | G| ey | G | oo | sosuer | lonBt | eyt 2
74008D1 | 1/4" x1-3/4" 3/4" 100 600 3 DW5517 [ Dws416 g
74028D1 | 1/4" x 2-1/4" 1-1/4" | 100 600 4 DW5517 | DW5417
74043D1 | 1/4" x 3-1/4" 2-1/4" | 100 600 5 DW5517 | DW5417 a'
7410D1 | 3/8" x 2-1/4" 7/8" 50 300 8 DW5527 | DW5427
7412SD1 | 3/8" x 2-3/4" 1-3/8" 50 300 9 DW5527 | Dws427 !
74133D1 3/8" x 3" 1-5/8" 50 300 10 DW5527 | Dws427 4
74143D1 | 3/8"x 3-1/2" 2-1/8" 50 300 12 DW5527 | Dw5427 -
74153D1 | 3/8" x 3-3/4" 2-3/8" 50 300 13 DW5527 | DW5427 -
74163D1 3/8" x 5" 3-5/8" 50 300 15 | DW55300 | DW5429 ()
74175D1 3/8"x 7" 5-5/8" 50 300 21 DW55300 | DW5429 - - 77|
74208D1 | 1/2" x 2-3/4" 1" 50 200 19 DW5537 | Dws437 | DW5803 | DWA54012 E
74223D1 | 1/2" x 3-3/4" 2" 50 200 23 DW5537 | DW5437 | DW5803 | DWA54012

74235D1 1/2" x 4-1/2" 2-3/4" 50 200 27 DW5539 DW5438 DW5803 | DWA54012

7424801 | 1/2"x5-1/2" | 334" | 50 150 30 | Dwss39 | Dws43s | DW5803 | DWA54012 |

74265D1 12" x7" 514 [ 25 100 38 | Dws539 | Dws438 | DW5803 | DWA54012 - —
7427501 | 1/2"x81/2" [ 634 [ 25 100 44 | Dws539 | Dws5439 | Dws804 | DWAS4012 oy 2
74285D1 1/2" x 10" 81/4" | 25 100 53 | Dwss39 | Dws439 | Dws804 | DWA54012 - DS
74308D1 | 5/8"x3-1/2" | 112" | 25 100 37 - DW5446 | DW5806 | DWA54058 | DWAS4058 gz
7432501 | 5/8"x4-1/2" | 2172 | 25 100 43 - DW5446 | DW5806 | DWA54058 | DWAS4058 + 3
74335D1 5/8" x 5" 3" 25 100 47 - DW5446 | DW5806 | DWA54058 | DWAS4058 ®n§
74343D1 5/8" X 6" 4" 25 75 53 - DW5446 | DW5806 | DWA54058 | DWAS4058 =
7436SD1 58" X 7" 5" 25 75 60 - DW5447 | DW5806 | DWA54058 | DWAS4058 =§
74383D1 | 5/8"x8-1/2" | 6172 | 25 50 70 - DW5447 | DW5809 | DWA54058 | DWAS4058 |U-D
74395D1 5/8" x 10" 8" 25 75 87 - DW5447 | DW5809 | DWA54058 | DWAS4034 £
7440801 | 3/4"x4-1/4" | 134" | 20 60 63 - DW5453 | DW5810 | DWA54034 | DWAS4034 oc
7441501 | 34" x 434" [ 214 [ 20 60 68 - DW5453 | DW5810 | DWAS4034 | DWA54034 L
7442501 | 3/4"x5-1/2" 3" 20 60 76 - DW5453 | DW5810 | DWAS4034 | DWA54034 ;
7444501 | 3/4"x6-1/4" | 334" | 20 60 83 - DW5455 | DW5810 | DWA54034 | DWAS4034 o
74465D1 34" X 7" 412 | 20 60 91 - DW5455 | DW5810 | DWA54034 | DWAS4034

74485D1 | 3/4"x8-1/2" 6" 10 40 107 - DW5455 | DW5812 | DWA54034 | DWAS4034 By
74493D1 3/4" x10" 712" [ 10 30 123 - DW5455 | DW5812 | DWAS4034 | DWA54034

7451SD1 3/4" x12" 912" [ 10 30 144 - DW5456 | DW5812 | DWAS4034 | DWA54034

74508D1 7/8" X 6" 234" |10 20 128 - - DW5815 - DWA54078

74525D1 7/8"x8" 434" | 10 40 161 - - DW5815 - DWA54078

74548D1 7/8" x 10" 634" | 10 30 187 - - DW5816 - DWA54078

7461SD1 1'x6" 238" [ 10 30 168 - - DW5818 - DWAS8001

7463SD1 1"x9" 538" | 10 30 234 - - DW5819 - DWAS8001

74655D1 1" x12" 838" | 5 15 307 - - DW5819 - DWA58001

7473501 | 1-14x9" | 434 | 5 15 374 - - DW5820 -

7475501 | 14 x12t | 734 | s 15 476 - - DW5825

Tie Wire Power-Stud+ SD1
(CGarhon Steel Body and Expansion clip)

n Thread Carton | Wt./100
Cat. No. Anchor Size Length Box Qty. aty. (Ibs.) ( ] } —_——
7409SD1 147X 2" VA | 100 | 500 3 —

Shaded catalog numbers denote sizes which are less than the minimum standard anchor length for strength design.
The published size includes the diameter and the overall length of the anchor.

All anchors are packaged with nuts and washers (not including tie wire version).

See the DEWALT website or Buyers Guide for additional information on carbide drill bits.

A manual hand pump is available (Cat. No. 08280).

Hollow drill bits must be used with a dust extraction vacuum (Cat. No. DW012).
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GENERAL INFORMATION

POWER-STUD® +SD2

High Performance Wedge Expansion Anchor
PRODUGT DESCRIPTION

The Power-Stud+ SD2 anchor is a fully threaded, torque-controlled, wedge expansion anchor which
is designed for consistent performance in cracked and uncracked concrete. Suitable base materials
include normal-weight concrete, sand-lightweight concrete and concrete over steel deck. The
anchor is manufactured with a zinc plated carbon steel body and stainless steel expansion clip for
premium performance.

GENERAL APPLICATIONS AND USES

e Structural connections, i.e., beam and column anchorage

e Utility and safety-related attachments

e Interior applications / low level corrosion environment

e Tension zone applications, i.e., cable trays and strut, pipe supports, fire sprinklers
e Seismic and wind loading

¢ Medium to heavy duty purposes

FEATURES AND BENEFITS

+ Consistent performance in high and low strength concrete

+ Nominal drill bit size is the same as the anchor diameter

+ Anchor can be installed through standard fixture holes

+ Length ID code and identifying marking stamped on head of each anchor

+ Anchor design allows for follow-up expansion after setting under tensile loading

APPROVALS AND LISTINGS

e |nternational Code Council, Evaluation Service (ICC-ES), ESR-2502 for cracked and uncracked concrete
e Code Compliant with the 2015, IBC, 2015 IRC, 2012 IBC, 2012 IRC, 2009 IBC, and 2009 IRC
e Tested in accordance with ACI 355.2 and ICC-ES AC193 for use in structural concrete
under the design provisions of ACI 318-14 Chapter 17 or ACI 318-11/08 Appendix D
e Evaluated and qualified by an accredited independent testing laboratory for recognition in
cracked and uncracked concrete including seismic and wind loading (Category 1 anchors)
e M Global (Factory Mutual) - File No. 3033795, 3/8" and 1/2" diameters
Pipe hanger components for automatic sprinkler systems
e Underwriters Laboratories (UL Listed) - File No. EX1289 - See listing

GUIDE SPECIFICATIONS

CSI Divisions: 03 16 00 - Concrete Anchors, 04 05 19.16 - Masonry Anchors and

05 05 09 - Post-Installed Concrete Anchors. Expansion anchors shall be Power-Stud+ SD2
as supplied by DEWALT, Towson, MD. Anchors shall be installed in accordance with published
instructions and the Authority Having Jurisdiction.

MATERIAL SPECIFICATIONS

Anchor component Specification
Anchor Body Medium carbon steel
Hex nut Carbon steel, ASTM A 563, Grade A
Washer Carbon Steel, ASTM F 844; meets dimensional requirements of ANSI

B18.22.2. Type A Plain
Type 316 Stainless Steel

Zinc plating according to ASTM B 633, SC1 Type Ill (Fe/Zn 5).
Minimum plating requirements for Mild Service Condition.

Expansion wedge (clip)

Plating (anchor body, nut and washer)

DEWALT

ENGINEERED BY POWers
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POWER-STUD+ SD2
ASSEMBLY

THREAD VERSION
e UNC threaded stud
ANCHOR MATERIALS

e 7Zinc plated carbon steel body with
stainless steel expansion clip, zinc
plated carbon steel nut and washer

ANCHOR SIZE RANGE (TYP.)

e 3/8" diameter through 3/4" diameter
SUITABLE BASE MATERIALS

e Normal-weight concrete

e Sand-lightweight concrete

o Concrete over steel deck

e Grouted-filled concrete masonry
(CMU)

CODE LISTED
ICC-ES ESR-2502
CONCRETE

DEWALT DESIGN ASSIST

DUST X+

ANCHOR INSTALLATION SYSTEM
| £ L L L 4Ll

www. DEWALT.com
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INSTALLATION SPECIFICATIONS

Installation Table for Power-Stud+ SD2*

Anchor Property/ . : Nominal Anchor Size
Setting Information [ s 3/8" 1/2" 5/g" 3/4"
. in. 0375 0.500 0.625 0.750
Anchor diameter (a mm) @5 (12.7) (15.9) (19.1)
Minimum diameter of hole d in. 7116 9/16 11/16 13/16
clearance in fixture " (mm) (11.1) (14.3) (17.5) (20.6)
R . 3/8 1/2 5/8 3/4
Nominal drill bit diameter Coit in. ANSI ANSI ANSI ANSI
Minimum nominal " in. 2-3/8 2-1/2 3-3/4 3-7/8 4-7/8 4-1/2 5-3/4
embedment depth’ fom (mm) (60) (64) (95) (99) (124) (114) (146)
, in. 2 2 3-1/4 3-1/4 4-1/4 3-3/4 5
Effective embedment Net mm) (51) (51) ®3) ®3) (108) (95) (127)
» \ in. 2-5/8 2-3/4 4 4-1/4 5-1/4 5 6-1/4
Minimum ole depth flo mm | 67 (70) (102) (108) (133) (127) (159)
Minimum concrete hi in. 4 4-1/2 6 5-3/4 | 5-3/4 | 5-3/4 | 6-1/2 8 7 10
member thickness min (mm) 102 | 14 | 152 | (146) | (146) | (146) | (165) | @03 | (178) (254)
» in. 3 3-3/4 4-1/2 4-3/4 6 5-1/2 7
Minimum overall anchor length® Lanen (mm) 76.2) (95) (114) (121) (152) (140) (178)
— .z _ in. 212 | 4 o3| 4 Josm| 414 4-1/4 5 4-1/2
Minimum edge distance Cin mm | 635 | 102 | 0 | d02) | o) | (108 (108) (127) (114)
i o _ in. 312 | 6 6 4 6 | 41/4 4-1/4 6 6
Minimum spacing distance? Smin mm | 889 | @52 | a529 | (102 | (1529 | (108) (108) (152) (152)
N - in. 6-1/2 10 8 [15-34[ 10 12 12
Critical edge distance Cac mm | (165.1) (203) (254) ©03) | ooy | @54 | (308) (305)
. ft.-Ib. 20 40 60 110
Installation torque Tinst (N-m) 27) (54) @®1) (149)
Torque wrench socket size in. 9/16 3/4 15/16 1-1/8
Nut height in. 21/64 7/16 35/64 41/64

table and installation detail D.

For SI: 1 inch = 25.4 mm, 1 ft-Ibf = 1.356 N-m.

1. The embedment depth, hnom, is measured from the outside surface of the concrete member to the embedded end of the anchor prior to tightening.

2. For installations through the soffit of steel deck into concrete see the installation details in Figure A, B, and C. In addition, anchors shall have an axial spacing along the flute equal to the
greater of 3her or 1.5 times the flute width. The hole diameter in the steel deck must not exceed the hole diameter in the concrete by more than 1/8-inch (3.2 mm).

3. The listed minimum overall anchor length is based on anchor sizes commercially available at the time of publication compared with the requirements to achieve the minimum nominal
embedment depth and possible fixture attachment.

4. The anchors may be installed in the topside of concrete-filled steel deck floor and roof assemblies in accordance with the installation specifications and design information provided the
concrete thickness above the upper flute meets the minimum thicknesses specified in the tables; see Setting Information for Installation on the Top of Concrete-Filled Steel Deck Assemblies

Anchor Setting Information for Installation on the Top of Concrete-Filled Steel Deck Assemblies**

Anchor Property/

Nominal Anchor Size (inch)

Setting Information Botation Ll 3/g" 1/2"
Nominal drill bit diameter Cloit in. 3/8 ANSI 1/2 ANSI
Minimum nominal embedment depth’ Pnom (ri:]r'n) 2(6%/)8 2(614{)2
Effective embedment Net (niqnm) %52()) %52())
Minimum concrete member thickness? Pimin,eck (ri?r'n) 2(614{)2 2(614{)2
" . in. 8 9
Critical edge distance Cac,deck top (mm) (203) (229)
Minimum edge distance Crrin deck fop (rg]r'n) ( 32) 2(7%/)4 R 32) (2%3
Minimum SpaCing distance Smin,deck top (rlr?m) 3(2319/)2 (1 22) (283) (1 32)
Minimum hole depth ho (rir?rﬁ) 2(614{)2 2(614{)2
Installation torque Tinst &L?]) (g% (gg)
Torque wrench socket size in. 9/16 3/4
Nut height in. 21/64 7116

For SI: 1 inch = 25.4 mm, 1 ft-Ibf = 1.356 N-m.
1. The embedment depth, hnom, is measured from the outside surface of the concrete member to the embedded end of the anchor prior to tightening.

2. The anchors may be installed in the topside of concrete-filled steel deck floor and roof assemblies provided the concrete thickness above the upper flute meets the minimum thicknesses
specified in this table. Minimum concrete member thickness refers to the concrete thickness above the upper flute (topping thickness). See Installation Detail D.

3. For all other anchor diameters and embedment depths, refer to the installation table for applicable values of hmin, Cmin and Smin.
4. Design capacities shall be based on calculations according to values in Tension and Shear Design Information for Anchors in Concrete tables.

1-800-4DEWALT
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INSTALLATION INSTRUCTIONS ———

S

Power-Stud+ SD2 Anchor Detail Head Marking
Y =
e — malll |
fanch| } 1. Legend
; e Letter Code = Length Identification Mark
j o ‘+’ Symbol = Strength Design Compliant Anchor

Number Code 2 = Carbon Steel Body and Stainless Steel Expansion Clip

Length Identification

SYOHONY TVIINVHIIW

Before

a0 ‘ Mark A B (H D E F G H | J K L M N 0 P
«Q
% o From 112" 2" | 2-1/2" ) 3" | 312" | 4" |4-12") 5" |51/2"| 6" |e-12"| 7 |71 8" |81/2"| 9"
@D
g E Uﬁg&f&f;gm 20 2| 3 |z | 4 |aare| s |51t 6 et | 7 | 7| s |81t 9 |9
% |'|'| Length identification mark indicates overall length of anchor.
v X
=y
=X/, INSTALLATION INSTRUCTIONS
D q
= [ Installation Instructions for Power-Stud+ SD2
Qo
2 O
S ®
>
3+
s N
N
Step 1 Step 2 Step 3 Step 4
Using the proper drill bit size, drill a hole  Remove dust and debris from the hole Position the washer on the anchor and Tighten the anchor with a torque wrench
into the base material to the required during drilling, (e.g. dust extractor, thread on the nut. If installing through by applying the required installation
depth. The tolerances of the drill bit hollow bit) or following drilling (e.g. a fixture, drive the anchor through the torque, Tinst.
used should meet the requirements of suction, forced air) to extract loose fixture into the hole. Be sure the anchor
ANSI Standard B212.15. particles created by drilling. is driven to the minimum required

embedment depth, Nnom.
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Installation Detail A: Power-Stud+ SD2 Installed in the Soffit of Con
and Roof Assemblies (see dimensional profile requirements)’

INSTALLATION INSTRUCTIONS

crete over Steel Deck Floor

STRUCTURAL SAND-LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 3,000 PSI)

Min. 3-1/4"

r314“ Clearance Min. Upper Flute (Valley)
7

v Y% v Y% v Y

Min. 4-1/2"
(Typ)

Power-Stud+ \ .
Anchor (Typ)

Min. 12-1/2” (Typ)

Lower Flute (Ridge)
No. 20 Gage Steel Deck Min..
Flute Edge

1. Anchors may be placed in the upper flute or lower flute of the steel deck
profiles in accordance with installation Detail A provided the minimum
hole clearance is satisfied. Anchors in the lower flute of installation
Detail A profiles may be installed with @ maximum 1-inch offset in either
direction from the center of the flute. The offset distance may be increased
proportionally for profiles with lower flute widths greater than those shown
provided the minimum lower flute edge distance is also satisfied.

Installation Detail B: Power-Stud+ SD2 Installed in the Soffit of Con
and Roof Assemblies (see dimensional profile requirements)’

crete Over Steel Deck Floor

LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 3,000 PSI)

1" Clearance Min. Upper Flute (Valley)

=

. . Power-Stud+
4 : Anchor (Typ)
Min. 3-7/8"

(Typ) -

(Typ)

Min. 12 (Typ)

Lower Flute (Ridge)
No. 20 Gage Steel Deck Min.
Flute Edge

1. Anchors may be placed in the upper flute or lower flute of the steel deck
profiles in accordance with Detail B provided the minimum hole clearance
is satisfied. Anchors in the lower flute of Detail B profiles may be installed
with a maximum 15/16 -inch offset in either direction from the center of
the flute. The offset distance may be increased proportionally for profiles
with lower flute widths greater than those shown provided the minimum
lower flute edge distance is also satisfied.

Installation Detail C: Power-Stud+ SD2 Installed in the Soffit of Con
and Roof Assemblies (See Dimensional Profile Requirements)'?

crete over Steel Deck Floor

STRUCTURAL SAND-LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 3,000 PSI)

Min, 2-1/4" N )
1" Clearance Min.
. . :
al;
> ' 14
t L vl
a4
/o
INH)% Power-Stud+ \" -
" Anchor (Typ)

Min.
3/4"

No. 20 Gage Steel Deck Min.
Lower Flute Edge

1. Anchors may be placed in the lower flute of the steel deck profiles in
accordance with installation Detail C provided the minimum hole clearance
is satisfied. Anchors in the lower flute of installation Detail C profiles may be
installed with a maximum 1/8-inch offset in either direction from the center
of the flute. The offset distance may be increased proportionally for profiles
with lower flute widths greater than those shown provided the minimum
lower flute edge distance is also satisfied.

2. Anchors may be placed in the upper flute of the steel deck profiles in
accordance with installation Detail C provided the concrete thickness above
the upper flute is minimum 3-1/4-inch and a minimum hole clearance of
3/4-inch is satisfied.

Installation Detail D: Installation Detail for Anchors in the Top of Co
and Roof Assemblies (see dimensional profile requirements)'?

ncrete Over Steel Deck Floor

LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 2,500 PSI)

Power-Stud+ Anchor (Typ)

Min. 2-1/2" Upper Flute (Valley)
v
BT e B : . . . .
R v v 4 - ! . y
Y ; 4 E p . Y g $ ¢ B
‘ J‘b o 7 N L3 ' 4

1. Anchors may be placed in the top side of concrete over steel deck profiles
in accordance with Detail D provided the minimum concrete thickness
above the upper flute (topping thickness) is as illustrated and the minimum
spacing distance and minimum edge distances are satisfied as given in
Setting Information for Installation on the Top of Concrete-Filled Steel Deck
Assemblies Table.

2. For anchors installed in the top of concrete over steel deck profiles with
concrete thickness above the upper flute (topping thickness) greater than
or equal to the minimum concrete member thicknesses specified in
Installation Table for the Power-Stud+ SD2, the minimum spacing distance
and minimum edge distances may be used from this table,

Min. 1-3/4" Min. 6" (Typ) as applicable.
(Typ)
Lower Flute (Ridge)—'
Min. 2-1/2" No. 21 teel Deck Min.
) 0. 20 Gage Steel Deck Min.
Flute Edge
1-800-4 DEWALT
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PERFORMANCE DATA ENGINEERED BY POWers

m
(o] i i PR CODE LISTED
- Tension Design Information |CC-ES ESR-2502
> Nominal Anchor Diameter (inch)
z Design Characteristic Notation Units
— 3/8 1/2 5/8 3/4
[0 | Anchor category 1,20r3 - 1 1 1 1
> STEEL STRENGTH IN TENSION (ACI 318-14 17.4.1 or ACI 318-11 D.5.1)"
™~ - o ksi 96.0 85.0 85.0 700
> Minimum specified yield strength (neck) fy (N/mm?) (662) (586) (586) (483)
L i : : ksi 120.0 106.0 106.0 90.0
E Minimum specified ultimate tensile strength (neck) futa () 627) 731) 731) 620)
. ; in? 0.0552 0.1007 0.1619 0.2359
: Effective tensile stress area (neck) Ase,n (mm?) (35.6) 65.0) (104.5) (1532)
(o] o b 6,625 10,445 13,080 21,230
5 ) ) ) ]
’ Steel strength in tension Nsa (KN) (29.4) (46.5) (58.2) (04.4)
(7, Reduction factor for steel strength® i) - 0.75
CONCRETE BREAKOUT STRENGTH IN TENSION (ACI 318-14 17.4.2 or ACI 318-11 D.5.2)°
. in. 2.00 2.00 3.25 3.25 4.25 3.75 5.00
- Effective embedment Nes mm) (51) 1) ®3) 63 (108) ©5) (127)
= ‘ Effectiveness factor for uncracked concrete Kuer - 24 24 24 24
o o
@
%‘ E Effectiveness factor for cracked concrete Ker - 17 17 17 17
) m 1.0
= i 1.0 1.0 1.0
Q 6 -
= : Modification factor for cracked and uncracked concrete Won See See note 6 See note 6 See note 6
=% note 5
2 in
E.; m Critical edge distance Cac (mrﬁ) See Installation Table
%—' = Reduction factor for concrete breakout strength® ¢ - 0.65 (Condition B)
§ U PULLOUT STRENGTH IN TENSION (ACI 318-14 17.4.3 or ACI 318-11 D.5.3)°
S ® Characteristic pullout strength, N Ib 2,775 See 6,615 See See See See
= uncracked concrete (2,500 psiy’ puuncr (kN) (12.3) note 8 (29.4) note 8 note 8 note 8 note 8
=
ol + Characteristic pullout strength, N Ib 2,165 See 4,375 See See See 7,795
S) (/2] cracked concrete (2,500 psiy’ P (kN) 9.6) note 8 (19.5) note 8 note 8 note 8 (35.1)
U Reduction factor for pullout strength® ¢ - 0.65 (Condition B)
N PULLOUT STRENGTH IN TENSION FOR SEISMIC APPLICATIONS (ACI 318-14 17.2.3.3 or ACI 318-11 D.5.3.3.3)°
g - ' b 2,165 See 4,375 See See See 7,795
7,10 ) i )
Characteristic pullout strength, seismic (2,500 psi) Np.eq (kN) 9.6) note 8 (19.5) note 8 note 8 note 8 (35.1)
Reduction factor for pullout strength® ¢ - 0.65 (Condition B)
Ibf/in 865,000 717,00 569,000 420,000
. Uncracked concrete - y ) 4
Mean axial stiffness values p (kN/mm) | (151) (126) (100) (74)
service load range™ Ibf/in 49,500 57,000 64,500 72,000
Cracked concrete B (N/mm) o) {10) (1) 13)
1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318 Appendix D, as applicable; for anchors resisting seismic load combinations the
additional requirements of ACI 318-14 17.2.3 or ACl 318 D.3.3, as applicable, shall apply.
2. Installation must comply with published instructions and details.
3. All values of (/5 were determined from the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable. If the load combinations of ACI 318-11
Appendix C are used, then the appropriate value of ¢ must be determined in accordance with ACI 318-11 D.4.4. For reinforcement that meets ACI 318-14 Chapter 17 or ACI 318 Appendix
D, as applicable, requirements for Condition A, see ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable, for the appropriate ¢factor when the load combinations of IBC Section 1605.2, ACI
318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable, are used.
. 4. The Power-Stud+ SD2 is considered a ductile steel element in tension as defined by ACI 318-14 2.3 or ACI 318 D.1, as applicable.
= 5. Tabulated values for steel strength in tension are based on test results per ACI 355.2 and must be used for design in lieu of calculation.
§ 6. For all design cases use Yen = 1.0. Select appropriate effectiveness factor for cracked concrete (k) or uncracked concrete (kuncr).
@ 7. For all design cases use Yer = 1.0. For concrete compressive strength greater than 2,500 psi, Nen = (pullout strength value from table)*(specified concrete compressive strength/2500)". For
S| concrete over steel deck the value of 2500 must be replaced with the value of 3000.
< For all anchors n = 1/2 with the exception of the 3/8" anchor size for cracked concrete where n = 1/3.
g 8. Pullout strength does not control design of indicated anchors. Do not calculate pullout strength for indicated anchor size and embedment.
s 9. Anchors are permitted to be used in sand-lightweight concrete provided the modification factor Ao equal to 0.84is applied to all values of \fe affecting Nn and V. A shall be determined in
i accordance with the corresponding version of ACI 318.
§ 10. Tabulated values for characteristic pullout strength in tension for seismic applications are based on test results per ACl 355.2, Section 9.5.
o
3 11.Mean values shown; actual stiffness varies considerable depending on concrete strength, loading and geometry of application.
g 12. Anchors are permitted for use in concrete-filled steel deck floor and roof assemblies; see installation details A, B, C and D.
g
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)
= = CODE LISTED
Shear Design Information' ICC-ES ESR-2502 g
Nominal Anchor Diameter (inch) :
Design Characteristic Notation Units
3/8 1/2 5/8 3/4 [ O )
Anchor category 1,20r3 - 1 1 1 1 z
STEEL STRENGTH IN SHEAR (ACI 318-14 17.5.1 or ACI 318-11 D.6.1)* <
. o ksi 76.8 68.0 68.0 56.0 = |
Minimum specified yield strength (threads) fy (N/mm?) (530) (469) (469) (386) <
. o : ; ksi 100.0 88.0 88.0 80.0 [ © ]
Minimum specified ultimate tensile strength (threads) futa (N/mm?) (690) (607) (607) (551) E
: : in? 0.0775 0.1419 0.2260 0.3345
Effective tensile stress area (threads) Ase,v (mm?) (50.0) (65.7) (104.9) (215.8) <
. b 3,115 4,815 10,170 12,610
Steel strength in shear® Vsa (KN) (13.9 (1.4) (45.2) (56.1) 5
Reduction factor for steel strength® ) - 0.65 ]
CONCRETE BREAKOUT STRENGTH IN SHEAR (ACI 318-14 17.5.2 or ACI 318-11 D.6.2)° E
Load bearing length of anchor 1} in. 2.00 2.00 3.25 3.25 4.25 3.75 5.00
(her or 8do, Whichever is less) ¢ (mm) (61) (61) (83) (83) (108) (95) (127)
Reduction factor for concrete breakout strength® ¢ - 0.70 (Condition B)
PRYOUT STRENGTH IN SHEAR (ACI 318-14 17.5.3 or ACI 318-11 D.6.3)° N %
Coefficient for pryout strength R 5:
1.0 for her < 2.5 in., 2.0 for her > 2.5 in. koo 10 10 20 20 20 20 20 a =
. in. 2.00 2.00 3.25 3.25 4.25 3.75 5.00 @
Effective Embedment Ner (mm) 51) (51) 83) ®3) (108) ©@5) (127) =+ s
Reduction factor for pullout strength® ¢ - 0.70 (Condition B) ®n %
STEEL STRENGTH IN SHEAR FOR SEISMIC APPLICATIONS (ACI 318-14 17.2.3.3 or ACI 318-11 D.3.3.3) : %’
. o Ib 2,460 4,815 6,770 8,060 =
Steel Strength in shear, seismic Vsa, eq (KN) (1.0 (31.4) (30.1) (35.9) h §
Reduction factor for pullout strength? i) - 0.65 (Condition B) [] g
1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318 Appendix D, as applicable; for anchors resisting seismic load combinations the m 8
additional requirements of ACI 318-14 17.2.3 or ACI 318 D.3.3 shall apply, as applicable. m Qq_’
2. Installation must comply with published instructions and details. ; =
3. Al values of ¢ were determined from the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACI 318 Section 9.2. If the load combinations of ACI 318-11 Appendix C T
are used, then the appropriate value of ¢ must be determined in accordance with ACl 318-11 D.4.4. For reinforcement that meets ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as o
applicable, requirements for Condition A, see ACI 318-14 17.3.3 or ACI 318-11 D.4.3, for the appropriate ¢ factor when the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 m
or ACI 318 Section 9.2 are used.
4. The Power-Stud+ SD2 is considered a ductile steel element as defined by ACI 318-14 2.3 or ACI 318-11 D.1, as applicable.
5. Reported values for steel strength in shear are based on test results per ACI 355.2, Section 9.4 and shall be used for design.
6. Anchors are permitted to be used in sand-lightweight concrete provided the modification factor A equal to 08A1s applied to all values of Vo affecting Nn and V. A shall be determined in
accordance with the corresponding version of ACI 318.
7. Reported values for steel strength in shear for seismic applications are based on test results per ACI 355.2, Section 9.6.
8. Anchors are permitted for use in concrete-filled steel deck floor and roof assemblies; see installation details A, B, C and D.
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3 Tension and Shear Design Data for Power-Stud+ SD2 Anchors CODE LISTED
g in the Soffit of Concrete-Filled Steel Deck Assemblies'>’ ICC-ES ESR-2502
: Nominal Anchor Size (inch)
Design Characteristics Notation Units
> 0.375 0.5 0.625 0.75
2 Anchor Category 1,20r3 - 1 1 1 1
— . in. 2.00 2.00 3.25 3.25 4.25 3.75
g Effective Embedment Ner (mm) 51) 5) 83 83) (108) (95)
- . in. 2-3/8 2-1/2 3-3/4 3-7/8 4-7/8 4-1/2
- Minimum Nominal Embedment Depth Pinom (mm) (60) 64) ®3) 98) (124) (114)
- in. 2-5/8 2-3/4 4 4-1/4 5-1/4 5
; Minimum Hole Depth ho (mm) 67) 70) (102) (108) (133) 27)
n PULLOUT STRENGTH IN TENSION FOR ANCHORS IN SOFFIT OF SAND LIGHTWEIGHT AND NORMAL-WEIGHT CONCRETE OVER STEEL DECK'
: According to Characteristic pullout strength, N Ibf 1,855 2,065 3,930 4,665 7,365 4,900
Detail A uncracked concrete over steel deck? P deckuncr (kN) 8.3) 9.2) (17.5) (20.8) (32.8) 21.8)
O 4-1/2-inch-wide | Characteristic pullout strength, N Ibf 1,445 1,465 2,600 3,305 5,215 3,470
- deck flute cracked concrete over steel deck?? pecker (kN) (6.4) (6.5) (11.6) (14.7) (23.2) (15.4)
(7] According to Characteristic pullout strength, N Ibf 2,235 2,785 5,600 4,480 7,265 Not
Detail B uncracked concrete over steel deck? P deck uncr (kN) 9.9 (12.4) (24.9) (19.9) (32.3) | Applicable
3-7/8-inch-wide | Characteristic pullout strength, N Iof 1,745 1,975 3,695 3,175 5,145 Not
deck flute cracked concrete over steel deck? P deckcr (kN) (7.8) (8.8) (16.4) (14.1) (22.9) Applicable
é‘:l:' ‘ According to Characteristic pullout strength, N Ibf 1,600 2,025 Not Not Not Not
% o Detail C uncracked concrete over steel deck? P deck uncr (kN) (7.1) 9.0) Applicable | Applicable | Applicable | Applicable
< 1-3/4-inch-wide | Characteristic pullout strength, N Ibf 1,250 1,435 Not Not Not Not
% E deck flute cracked concrete over steel deck?? pdeckcr (kN) (5.6) 6.4) Applicable | Applicable | Applicable | Applicable
% m Reduction factor for pullout strength® i) - 0.65
% : STEEL STRENGTH IN SHEAR FOR ANCHORS IN SOFFIT OF SAND-LIGHTWEIGHT AND NORMAL WEIGHT CONCRETE OVER STEEL DECK'*
Dy 'm According to Steel strength in shear, Vea ook Ibf 2,170 3,815 5,040 4,015 6,670 4,325
= -I Detail A concrete over steel deck ) (kN) 9.7) (17.0) (22.4) (17.9 (29.7) (19.2)
o 4-1/2-inch-wide | Steel strength in shear, seismic, v Ibf 1,715 3,815 5,040 2,675 4,445 2,820
g [ = deck flute concrete over steel deck satckeq (kN) (7.6) (17.0) (22.4) (11.9) (19.8) (12.5)
=)
2. U According to Steel strength in shear, v Ibf 3,040 2,675 4,930 Not Not Not
S @ Detail B concrete over steel deck sadeck (kN) (13.5) (1.9 21.9) Applicable | Applicable | Applicable
§ = 3-7/8-inch-wide | Steel strength in shear, seismic, v Ibf 2,400 2,675 4,930 Not Not Not
=L/, deck flute concrete over steel deck sadeckeq (kN) (10.6) (11.9) 21.9) | Applicable | Applicable | Applicable
B U According to Steel strength in shear, v Ibf 2,170 2,880 Not Not Not Not
N Detail concrete over steel deck sadeck (kN) 9.7) (12.8) | Applicable | Applicable | Applicable | Applicable
1-3/4-inch-wide | Steel strength in shear, seismic, v Ibf 1,715 2,880 Not Not Not Not
deck flute concrete over steel deck sadeckeq (kN) (7.6) (12.8) | Applicable | Applicable | Applicable | Applicable
Reduction factor for steel strength in shear, ) 0.65
concrete over steel deck® ¢ ‘

1. For all design cases Wer = 1.0. For concrete compressive strength greater than 3,000 psi, Nen=(pullout strength value from table) * (specified concrete compressive strength/2500)".
For all anchors n=1/2 with exception of the 3/8-inch-diameter anchor size, where n=1/3.

2. Values for Npgeck are for sand-lightweight concrete (f's,mn = 3,000 psi) and additional lightweight concrete reduction factors need not be applied. In addition, evaluation for the concrete
breakout capacity in accordance with ACl 318-14 17.4.2 or ACI 318 D.5.2, as applicable, is not required for anchors installed in the deck soffit (flute).

3. Values for Npgecker are applicable for seismic loading.
4. Shear loads for anchors installed through steel deck into concrete may be applied in any direction.

5. Values for Vsadeck and Vsageckeq are for sand-lightweight concrete (f'e, min = 3,000 psi) and additional lightweight concrete reduction factors need not be applied. In addition, evaluation for the
concrete breakout capacity in accordance with ACl 318-14 17.5.2 or ACI 318 D.6.2, as applicable and the pryout capacity in accordance with ACI 318-14 17.5.3 or ACI 318-11 D.6.3, as
applicable, is not required for anchors installed in the deck soffit (flute).

6. All values of ¢ were determined from the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable. If the load combinations of ACI 318-11
Appendix C are used, then the appropriate value of ¢ must be determined in accordance with ACI 318-11 D.4.4.

7. Anchors shall have an axial spacing along the flute soffit equal to the greater of 3her or 1.5 times the flute width.
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Factored Design Strength (¢N, and ¢V,) Calculated in Accordance with ACI 318-14 Chapter 17: (7]

1- Tabular values are provided for illustration and are applicable for single anchors installed in normal-weight “
concrete with minimum slab thickness, ha = hmin, and with the following conditions: °
- Cat is greater than or equal to the critical edge distance, Cac (table values based on Cai = Cac). :

- Ca2 iS greater than or equal to 1.5 times Car.

2-  Calculations were performed according to ACI 318-18 Chapter 17. The load level corresponding to the 4
controlling failure mode is listed. (e.g. For tension: steel, concrete breakout and pullout; For shear: steel, z
concrete breakout and pryout). Furthermore, the capacities for concrete breakout strength in tension and <
pryout strength in shear are calculated using the effective embedment values, her, for the selected anchors
as noted in the design information tables. Please also reference the installation specifications for more o |
information. <

3- Strength reduction factors (g) were based on ACl 318-14 Section 5.3 for load combinations. [ O )
Condition B is assumed. -

4- Tabular values are permitted for static loads only, seismic loading is not considered with these tables. o ;'- z
For designs that include combined tension and shear, the interaction of tension and shear loads must be <
calculated in accordance with ACI 318-14 Chapter 17. =

6- Interpolation is not permitted to be used with the tabular values. For intermediate base material \o 4
compressive strengths please see ACI 318-14 Chapter 17. For other design conditions including seismic [
considerations please see ACl 318-14 Chapter 17. E

gxx“" "«J_:‘
A o | =
ABLE 6
. . . AN 5
Tension and Shear Design Strengths for Power-Stud+ SD2 in Cracked Concrete s
Minimum Concrete Compressive Strength ? é
Nominal Nominal 1o = : 1o = . = . o = : 1o = . S
D‘.\"cl:;; Emhbe d. f'c = 2,500 psi f’c = 3,000 psi f’c = 4,000 psi f’c = 6,000 psi f’c = 8,000 psi ® %
[t LT n n n n n n

(in.) (in.) Teqlalslion Shear Tension Shear Te??slion Te?slion o (o] S
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) : - 3
3/8 238 | 1405 [ 1685 | 1405 | 1845 | 1645 [ENSHE 155 [EAGS 2,02 IV-’ i
2-1/2 1,565 1,685 1,710 1,845 1,975 2,130 2,420 2,605 2,795 3,010 &
" | o0 [ 2420 | 2605 | 2796 | 3010 ] g
3-3/4 2,845 3,130 3,115 3,130 3,595 3,130 4,405 3,130 5,085 3,130 m S
D
™ 3-7/8 3,235 4,220 3,545 4,620 4,095 B¥88H 5,015 6,535 5,790 6,610 g OIC—D
4-7/8 4,840 6,610 5,305 6,610 6,125 6,610 7,500 6,610 8,660 6,610 o T

4-1/2 4,010 7,590 4,395 8,195 5,075 8,195 6,215 8,195 7,175 8,195

4 | 750 | 43%5 | | 5075 | | 6215 | | 7175 o
5-3/4 5,065 8,195 5,550 8,195 6,410 8,195 7,850 8,195 9,065 8,195
[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

Tension and Shear Design Strengths for Power-Stud+ SD2 in Uncracked Concrete

[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

Minimum Concrete Compressive Strength
Nominal Nominal 0 = 5 o = & - 1 50 = A ie = f
Anichor Embed. f’c = 2,500 psi f’c = 3,000 psi f’c = 4,000 psi f’c = 6,000 psi f’c = 8,000 psi
Diameter rom n
(in.) (in.) Tension
(Ibs.)
3/8 2-3/8 1,805 2,025 1,975 2,025 2,280 2,025 2,795 2,025 3,225 2,025
2-1/2 2,205 2,375 2,415 2,605 2,790 3,005 3,420 3,130 3,945 3,130
" | o35 | a5 | 2605 [ 3005 | 3420 | | 395 |
3-3/4 4,300 3,130 4,710 3,130 5,440 3,130 6,660 3,130 7,690 3,130
3-7/8 4,570 5,905 5,005 6,470 5,780 6,610 7,080 6,610 8,175 6,610
o5 | 505 | 5005 | 640 | 5780 | | 700 | 8175
4-7/8 6,835 6,610 7,485 6,610 8,645 6,610 9,810 6,610 9,810 6,610
4-1/2 5,665 8,195 6,205 8,195 7,165 8,195 8,775 8,195 10,130 8,195
» | 6205 | | 7165 | 8775 | [ 10130_|
5-3/4 8,720 8,195 9,560 8,195 11,030 8,195 13,510 8,195 15,600 8,195

Factored design strengths may be converted to allowable loads using an appropriate conversion factor, &, for the controlling load combination.
See ICC-ES ESR-2502 or contact DEWALT for more information regarding the procedure to convert factored design strengths to allowable loads.
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m -
A Converted Allowable Loads for Power-Stud+ SD2 in Cracked Goncrete'?
: Minimum Concrete Compressive Strength
; Nominal | - Mominal fc = 2,500 psi fc = 3,000 psi fic = 4,000 psi fic = 6,000 psi fic = 8,000 psi
- zlnl.l)! 3::3 Taiiowable AsD Valowable ASD Taliowable ASD Vatlowable ASD Tallowable ASD Valiowable, ASD Tallowable ASD Valiowable ASD Tallowable,AsD Valowable ASD
(o Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
> (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
| 3/8 2-3/8 1,005 1,205 1,070 1,320 1,175 1,445 1,345 1,445 1,480 1,445
> 1n 2-1/2 1,120 1,205 1,220 1,320 1,410 1,520 1,730 1,860 1,995 2,150
z 3-3/4 2,030 2,235 2,225 2,235 2,570 2,235 3,145 2,235 3,630 2,235
(o ] 5/ 3-7/8 2,310 3,015 2,530 3,300 2,925 3,810 3,580 4,670 4,135 4,720
g 4-7/8 3,455 4,720 3,790 4,720 4,375 4,720 5,355 4,720 6,185 4,720
’ 34 4-1/2 2,865 5,420 3,140 5,855 3,625 5,855 4,440 5,855 5,125 5,855
m 5-3/4 3,620 5,855 3,965 5,855 4,580 5,855 5,605 5,855 6,475 5,855
1. Allowable load values are calculated using a conversion factor, , from Factored Design Strengths and conditions shown on the previous page.
2. Tabulated allowable load values assume 50% dead load and 50% live load, with controlling load combination 1.2D + 1.6L. Calculated weighted average for the conversion factor,
- o:1.20.5) +1.6(0.5) = 1.4.
<0
o
g g Converted Allowable Loads for Power-Stud+ SD2 in Uncracked Concrete'?
g m Minimum Concrete Compressive Strength
3 _ .
2 - Nominal | - Mominal fc = 2,500 psi fc = 3,000 psi fc = 4,000 psi fic = 6,000 psi fic = 8,000 psi
l ..
8 m zl;‘; (I;::ni Tallowable,ASD Vaiiowable,ASD TallowableASD Valowable,AsD Talowable ASD Vaiowable,ASD TalowableASD Valowable,ASD Tallowable,ASD Vailowable ASD
] Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
m q (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
s G
e U 3/8 2-3/8 1,290 1,445 1,410 1,445 1,630 1,445 1,995 1,445 2,305 1,445
@,
S ® 1 2-1/2 1,575 1,695 1,725 1,860 1,995 2,145 2,445 2,235 2,820 2,235
§ = 3-3/4 3,070 2,235 3,365 2,235 3,885 2,235 4,755 2,235 5,495 2,235
5 CD 5/8 3-7/8 3,265 4,220 3,575 4,620 4,130 4,720 5,055 4,720 5,840 4,720
g 4-7/8 4,880 4,720 5,345 4,720 6,175 4,720 7,005 4,720 7,005 4,720
3/ 4-1/2 4,045 5,855 4,430 5,855 5,120 5,855 6,270 5,855 7,235 5,855
5-3/4 6,230 5,855 6,825 5,855 7,880 5,855 9,650 5,855 11,145 5,855
1. Allowable load values are calculated using a conversion factor, , from Factored Design Strengths and conditions shown on the previous page.
2. Tabulated allowable load values assume 50% dead load and 50% live load, with controlling load combination 1.2D + 1.6L. Calculated weighted average for the conversion factor,
«:1.2(0.5 +1.6(0.5) =1.4.

Ultimate and Allowable Load Capacities for Power-Stud+ SD2 in
Grouted Filled Concrete Masonry'**

Minimum Masonry Compressive Strength,
: m = 1,500 psi (10.4 MPa)
l:;:'m;-."al Minimum 4 ps ( ) Minimum End

COr | Embedment Installation Ulimate Allowable Ulimate Allowable isaco ) [ |

Size Depth Location’ Load Load Load Load

in. (mm) Tension Tension Shear Shear

(mm) Ibs. Ibs. Ibs. Ibs. e

= (kN) (kN) (kN) (kN) o
(]
z 3/8 212 | /an..cg/dEg”g and 1670 335 2,075 415 s
é 9.5 (50.8) End Distances (7.4) (1.5 9.2) (1.8)
o Cell Web (Typ)
212 | 'y e | 225 | 40 130 |20 Face Sl
% 1/2 (508) End Distances (102) 2.0 (68 (12) Permissible Anchor Locations
% (1 2 7) T Wall (U Area / Through Face Shell)
= ' 3-3/4 o portal L1 3320 665 1,140 230
= ©5.3) Min. 1-3/4" Edge and 4 (14.8) 3.0) (6.1) (10
g ' Edge Distances ' ' ' '
3 1. Tabulated load values are for anchors installed in minimum 6-inch wide, minimum Grade N, Type Il lightweight, medium-weight or normal-weight concrete masonry units conforming to ASTM
g C 90. Mortar must be minimum Type N. Masonry compressive strength must be at the specified minimum at the time of installation.
E 2. lAfHowafb\; load capacities listed are calculated using and applied safety factor of 5.0. Consideration of safety factors of 10 or higher may be necessary depending upon the application such as
2 ife safety.
E 3. Anchor installations into grouted masonry walls are limited to one per masonry cell.
|
@
(]
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ORDERING INFORMATION

Power-Stud+ SD2 (Carhon Steel Body with Stainless Steel Expansion Clip)
Suggested ANSI Carbide Drill Bit Cat. No.

e
(o)
X
n Thread Box Carton | Wt/100 ==
el et ) I R sl 3 e e g ] 2
7413SD2 3/8" x 3" 1-3/4" 50 300 10 DW5527 DW5427 <
7414SD2 3/8" x 3-1/2" 2-1/4" 50 300 12 DW5527 DW5427 ol
74155D2 3/8" x 3-3/4" 2-1/2" 50 300 13 DW5527 DW5427 <
7416SD2 3/8" x 5" 3-3/4" 50 300 16 DW55300 | DW5429 - - (§)
7422SD2 1/2" x 3-3/4" 2-1/8" 50 200 23 DW5537 DW5437 DW5803 | DWA54012 —
7423SD2 1/2" x 4-1/2" 2-7/8" 50 200 28 DW5539 DW5438 DW5803 | DWA54012 z
7424SD2 1/2" x 5-1/2" 3-7/8" 50 150 32 DW5539 DW5438 DW5803 | DWA54012 <
7426SD2 172" x 7" 5-3/8" 25 100 44 DW5539 DW5438 DW5803 | DWA54012 | :
7427SD2 1/2" x 8-1/2" 6-7/8" 25 100 46 DW5539 DW5439 DW5804 | DWA54012 - wEl g
74355D2 5/8" x 4-3/4" 2-7/8" 25 100 52 - DW5446 DW5806 | DWA54058 | DWA58058 ‘ E
7433SD2 5/8" x 5" 3-1/8" 25 50 57 - DW5446 DW5806 | DWA54058 | DWA58001 ( |
7434SD2 5/8" x 6" 4-1/8" 25 75 64 - DW5446 DW5806 | DWA54058 | DWA58001 A\
7436SD2 5/8"x 7" 5-1/8" 25 75 72 - DW5447 DW5806 | DWA54058 | DWA58001
7438SD2 5/8" x 8-1/2" 6-5/8" 25 75 84 - DW5447 DW5809 | DWA54058 | DWA58001
7442SD2 3/4" x 5-1/2" 3-1/4" 20 60 88 - DW5453 DW5810 | DWA54074 | DWA58034
7444SD2 3/4" x 6-1/4" 4" 20 60 90 - DW5455 DW5810 | DWA54074 | DWA58034
7446SD2 3/4" x 7" 4-3/4" 20 60 95 - DW5455 DW5810 | DWA54074 | DWA58034
74485D2 3/4" x 8-1/2" 6-1/4" 10 40 95 - DW5455 DW5812 | DWA54074 | DWA58034

The published size includes the diameter and the overall length of the anchor.
All anchors are packaged with nuts and washers.

A manual hand pump is available (Cat. No. 08280).
Hollow drill bits must be used with a dust extraction vacuum (Cat. No. DW012).

High Performance Wedge Expansion Anchor

POWER-STUD® +SD2

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2018 DEWALT —REV.C

1-800-4DEWALT

I



DEWALT

GENERAL INFORMATION ENGINEERED BY POWers

GENERAL INFORMATION SECTION CONTENTS
General Information...........cc.ce..... 188
POWER'STUD®+ SD4I SDG Material Specifications ............... 188

m
=
> Stainless Steel Wedge Expansion Anchors Installation Instructions.............. 189
z Reference Data (ASD).......cuuuueenss 189
PRODUCT DESCRIPTION
— Performance Data...........ccooovenne. 193
0 The Power-Stud+ SD4 and Power-Stud+ SD6 anchors are fully threaded, torque-controlled, Strength Design (SD).......ceeeere 194
IE stainless steel wedge expansion anchors which are designed for consistent performance in cracked  sgrength Design
and uncracked concrete. Suitable base materials are normal-weight, sand-lightweight concrete, Performance Data..........ccoeeureeenes 197
> and grouted concrete masonry (CMU). The anchor is manufactured with a stainless steel body and Ordering Information............cuceeu: 198
E expansion clip. Nut and washer are included.
g GENERAL APPLICATIONS AND USES
o e Structural connections, i.e., beam and column anchorage
(7] e Safety-related and common attachments POWER-STIIJ\gJégnTnABw ESS STEEL
e Interior and exterior applications
e Tension zone applications, i.e., cable trays and strut, pipe supports, fire sprinklers THREAD VERSION

APPROVALS AND LISTINGS

e |nternational Code Council Evaluation Service (ICC-ES), ESR-2502 for cracked and
uncracked concrete

e Code compliant with the 2015 IBC, 2015 IRC, 2012 IBC, 2012 IRC, 2009 IBC, and 2009 IRC

e Tested in accordance with ACI 355.2/ASTM E 488 and ICC-ES AC193 for use in structural CODE LISTED
concrete under the design provisions of ACl 318-14 Chapter 17 or ACl 318-11/08 Appendix D 1CC-ES ESR-2502

e Evaluated and qualified by an accredited independent testing laboratory for recognition in SONCRETE
cracked and uncracked concrete including seismic and wind loading (Category 1 anchors)

GUIDE SPECIFICATIONS

CSI Divisions: 03 16 00-Concrete Anchors, 04 05 19.16 - Masonry Anchors and 05 05 19

C,_/..) L]
50 FEATURES AND BENEFITS UNC threaded stud
20 —— . . ANCHOR MATERIALS
h E + Knurled mandrel design provides consistent performance in cracked : :
g o concrete and helps prevent galling during service life. ¢ gltigmﬁsaitﬁ:s?ﬁgrand expansion
E . . . . . . il
+ Nominal drill bit size is the same as the anchor diameter

‘:%'w Anch be installed through standard cl fixture hol ANCHOR SIZE RANGE (TYP)
nen + Anchor can be installed through standard clearance fixture holes o 1/4" diameter through 3/4" diameter
= | + Length ID code and identifying marking stamped on head of each anchor SUITABLE BASE MATERIALS
§' g + Anchor design allows for follow-up expansion after setting under tensile loading o Normal-weight concrete
g ® + Corrosion resistant stainless steel anchors e Sand-lightweight concrete
S + + Domestically manufactured by request, call for details e Grouted Concrete Masonry (CMU)

(/2]

O

&

»

O

o

DEWALT DESIGN ASSIST

Post-Installed Concrete Anchors. Expansion anchors shall be Power-Stud+ SD4 and Power-Stud+ DUST X+
SD6 as supplied by DEWALT, Towson, MD. Anchors shall be installed in accordance with published e ey &

instructions and the Authority Having Jurisdiction.

MATERIAL SPECIFICATIONS

Specification
Anchor component
SD4" SD6'

Anchor body Type 304 Stainless Steel Type 316 Stainless Steel
Washer 300 Series Stainless Steel Type 316 Stainless Steel
Hex Nut Type 316 Stainless Steel

Expansion wedge (clip) Type 316 Stainless Steel

1. Domestically manufactured anchors are available upon request (see ordering information for details).
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INSTALLATION INSTRUCTIONS

INSTALLATION INSTRUCTIONS a
Installation Instructions for Power-Stud+ SD4 and Power-Stud+ SD6 (o)
Step 1 Step 2 Step 3 Step 4 :
Using the proper Remove dust Position the Tighten the [ O )
drill bt size, drill a and debris from supplied washer anchor with a z
hole into the base the hole during on the anchor torque wrench
material to the drilling, (e.g. dust and thread on the by applying <
required depth. extractor, hollow supplied nut. If the required
The tolerances of bit) or following installing through installation torque, |
the drill bit used drilling (e.9. a fixture, drive the Tinst. <
should meet the suction, forced air) anchor through v
requirements of to extract loose the fixture into -
ANS| Standard particles created the hole. Be z
B212.15. by drilling. sure the anchor
. is driven to the <
p minimum required :
RV d 4 embedment depth.
g (¥
Length Identification E
Mark A B (H D E F G H | J K L M N 0 P Q R
From [1-1/2"| 2" [2-12"| 3" |3-12"| 4" |4-1/2"| 5" [51/2"| 6" [e-1/"| 7" |7-12"| 8" |8-1/2"| 9" [9-1/2"| 10"
Up to
but not 2" 212" 3" |3-1/2") 4" |41/2"| 5" |5-12"| 6" |6-1/2"| 7 7-12"1 8" |s8-1/2"f 9" [9-12"] 10" 17"
including
Length identification mark indicates overall length of anchor.
Anchor Detail Head Marking
Legend
Letter Code = Length Identification Mark

‘+" Symbol Strength Design Compliant Anchor

Nomenclature (see ordering information, symbol not on

Stainless Steel Wedge Expansion Anchors

POWER-STUD“+ SD4/SD6

d = Diameter of anchor 1/4" diameter anchors )
dot = Diameter of drill bit _ ;
& = Diameter of fixture clearance hole Number Code = Stainless Steel Body Type (4 or 6)
h = Base material thickness
The minimum value of h should
be 1.5hnom o 3" whichever is Anchor Assembly
greater r
Pnom = Minimum embedment depth =
e er Knurled Expansion Collar UNC Washer Hex Nut
dpit Mandrel Wedge (Clip) Threaded
~ Stud
REFERENCE DATA (ASD)
Installation Specifications Table for Power-Stud+ SD4 and Power-Stud+ SD6 in Goncrete
Nominal Anchor Diameter (inch)
Anchor Property/Setting Information Notation Units
1/4 3/8 1/2 5/8 3/4
I in. 0.250 0.375 0.500 0.625 0.750
Anchor outside diameter d (mm) 6.4) ©5) (12.7) (15.9 (19.1)
) e ) . 1/4 3/8 12 5/8 3/4
Nominal drill bit diameter Coit in. ANSI ANSI ANSI ANSI ANSI o
Minimum diameter of hole clearance in d in. 5/16 7116 9/16 11/16 13/16 &f
fixture " (mm) (7.9 (11.1) (14.3) (17.5) (20.6) -
<
- in. 1-1/8 1-3/8 1-7/8 2-1/2 3-3/8 =
Minimum embedment depth Pnom (mm) (29) @1) 48) (64) (86) ;
. in. 1-1/4 1-1/2 2 2-5/8 3-172 %
Minimum hole depth No (mm) (32) (38) (51) 67) ©9) 2
. : ft.-Ibf. 6 25 40 60 110 S
Installation torque Tinst (N-m) @® (34) (54) ®1) (149) %
Torque wrench/socket size - in. 7116 9/16 3/4 15/16 1-1/8 =
Nut height - in. 7/32 21/64 7116 35/64 41/64 g
For SI: 1 inch = 25.4 mm, 1 ft-Ibf = 1.356 N-m. ug‘J

1-800-4DEWALT
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REFERENCE DATA (ASD) ENGINEERED BY POWers

g Ultimate Load Capacities for Power-Stud+ SD4 and Power-Stud+ SD6 in Normal-Weight Concrete'?
m Minimum Concrete Compressive Strength
(o | Minimum fic = 2,500 psi " . " . " " " "
" = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi
Nominal | Embedment (17.3 MIPa) (20.7 MPa) (27.6 MPa) (41.4 MPa) (55.2 MPa)
I_lnchor Depth
> Dlam?ter I:,":m Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
z (mm) Ibs Ibs Ibs Ibs Ibs Ibs Ibs Ibs Ibs Ibs
- (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
0 1-1/8 1,095 2,135 1,200 2,135 1,390 2,135 1,455 2,135 1,680 2,135
> 14 (29) 4.9 9.5 (6.3 9.5) 6.2 9.5) 6.5 9.5 (7.5) 9.5
-~ 1-3/4 1,890 2,135 2,070 2,135 2,390 2,135 2,480 2,135 2,480 2,135
> (44) (8.4) 9.5 9.2) 9.5) (10.6) 9.5) (11.0) 9.5 (11.0) 9.5
z 1-3/8 1,530 2,745 1,680 2,745 1,940 2,745 2,520 2,745 2,910 2,745
41) 6.8) (12.2) (7.5 (12.2) (8.6) (12.2) (11.2) (12.2) (12.9) (12.2)
0 /8 1-7/8 2,790 2,745 3,060 2,745 3,530 2,745 4,195 2,745 4,840 2,745
: (48) (12.4) (12.2) (13.6) (12.2) (15.7) (12.2) (18.7) (12.2) (21.5) (12.2)
o 3 4,700 2,745 4,895 2,745 4,895 2,745 4,895 2,745 4,895 2,745
’ (76) (20.9) (12.2) (21.8) (12.2) (21.8) (12.2) (21.8) (12.2) (21.8) (12.2)
(7, 1-7/8 2,745 5,090 3,010 5,090 3,475 5,090 4,525 5,090 5,230 5,090
(48) (12.2) (22.6) (13.4) (22.6) (15.5) (22.6) (20.1) (22.6) (23.3) (22.6)
12 2-3/8 5,370 5,090 5,880 5,090 6,790 5,090 6,790 5,090 7,845 5,090
(60) (23.9) (22.6) (26.2) (22.6) (30.2) (22.6) (30.2) (22.6) (34.9 (22.6)
2] 3-3/4 8,840 5,090 9,300 5,090 9,300 5,090 9,300 5,090 9,300 5,090
% v (95) (39.3 (22.6) 41.4 (22.6) 41.4) (22.6) 41.4) (22.6) @41.9 (22.6)
g o 2-1/2 5,015 9,230 5,495 9,230 6,345 9,230 7,250 9,230 8,370 9,230
7o) E (64) (22.3) 41.1) (24.4) @1.1) (28.2) 41.1) (32.2 411 (37.2) 41.1)
a 5/8 3-1/4 6,760 9,230 7,405 9,230 8,560 9,230 9,615 9,230 11,105 9,230
I'I'I (83) (30.1) 41.1) (32.9) @41.1) (38.1) 41.1) 42.8) 411 (49.4) 41.1)
=
& ’ 4-3/4 10,550 9,230 11,555 9,230 13,345 9,230 14,560 9,230 14,560 9,230
G A (121) (46.9) 41.1) (51.4) @41.1) (59.4) 41.1) (64.8) 41.1) (64.8) 41.1)
%ﬁ m 3-3/8 6,695 11,255 7,330 12,625 8,465 14,580 9,705 15,440 11,210 15,440
S 4 (86) (29.8) (650.1) (32.6) (56.2) (37.7) (64.9) (43.2) (68.7) 49.9 (68.7)
%- = 3/4 4-1/2 10,800 15,440 11,830 15,440 13,575 15,440 17,110 15,440 19,760 15,440
i U (114) (48.0) (68.7) (52.6) (68.7) (60.4) (68.7) (76.1) (68.7) 87.9 (68.7)
a @ 5-5/8 11,730 15,440 12,850 15,440 13,575 15,440 19,710 15,440 21,705 15,440
g; == (143) (52.2) (68.7) (657.2) (68.7) (60.4) (68.7) 87.7) (68.7) (96.5) (68.7)
< m 1. Tabulated load values are for anchors installed in uncracked concrete with no edge or spacing considerations. Concrete compressive strength must be at the specified minimum at the
time of installation.
E 2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working loads.
&
N
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- . n
Allowable Load Capacities for Power-Stud+ SD4 and Power-Stud+ SD6 in -
Normal-Weight Concrete'>** (o)
Minimum Concrete Compressive Strength 5
Minimum . . - - N
. f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi
Aoy | Dop ™ (17.3 MPa) (20.7 MPa) (27.6 MPa) (41.4 MPa) (55.2 MPa) =
Dla?:ter I::;m Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear <
(mm) Ibs Ibs Ihs Ibs Ibs Ibs Ibs Ihs Ibs Ibs ol
(ki) (kN) (kN) (ki) (kN) (k) (kN) (kN) (ki) (kN) <
1-1/8 275 535 300 535 350 535 365 535 420 535 [ © ]
1 (28) (1.2 (2.4) (1.3 (2.4) (1.6) 2.4 (1.6) 2.4 (1.9 (2.4) -
1-3/4 475 535 520 535 600 535 620 535 620 535 z
(44 2.1) (2.4) 2.3 (2.4) (2.7) 2.4 (2.8) (2.4 2.8 (2.4 <
1-3/8 385 685 420 685 485 685 630 685 730 685 :
(41) (1.7) (8.0) (1.9) (3.0) 22) (3.0) (2.8) (3.0) (82 (3.0) ()
/8 1-7/8 700 685 765 685 885 685 1,050 685 1,210 685 [
(60) (3.1 (3.0) (3.4 (3.0 (3.9 3.0 @.7) (3.0 (5.4) (3.0) E
3 1,175 685 1,225 685 1,225 685 1,225 685 1,225 685
(60) (5.2 (3.0) (6.4 (3.0 (5.4) (3.0 (5.4) (3.0 (5.4) (3.0)
1-7/8 685 1,275 755 1,275 870 1,275 1,130 1,275 1,310 1,275
(67) (3.0) (5.7) (34) (6.7) 3.9 (6.7) (5.0) (6.7) (5.8) (5.7) o
12 2-3/8 1,345 1,275 1,470 1,275 1,700 1,275 1,700 1,275 1,960 1,275 ‘p g
(64) 6.0) (6.7) 6.5 (6.7) (7.6) (6.7) (7.6) (5.7) 8.7 (5.7) n &)
3-3/4 2,210 1,275 2,325 1,275 2,325 1,275 2,325 1,275 2,325 1,275 m <é
(95) 9.8 (5.7) (10.3) (6.7 (10.3) 6.7 (10.3 (5.7) (10.3) (5.7) ~ .%
2-1/2 1,255 2,310 1,375 2,310 1,585 2,310 1,815 2,310 2,095 2,310 * é
(70) (5.6) (10.3) 6.1) (10.3 (7.1) (10.3 8.1) (10.3) 9.3 (10.3) n &
5/8 3-1/4 1,690 2,310 1,850 2,310 2,140 2,310 2,405 2,310 2,775 2,310 m =
(86) (7.5 (10.3) 8.2 (10.3 9.5 (10.3) (10.7) (10.3) (12.3 (10.3) 3
4-3/4 2,640 2,310 2,890 2,310 3,335 2,310 3,640 2,310 3,640 2,310 + %
(117) (11.7) (10.3) (12,9 (10.3 (14.8) (10.3 (16.2) (10.3) (16.2) (10.3) ®@ 3
3-3/8 1,675 2,815 1,835 3,155 2,115 3,645 2,425 3,860 2,805 3,860 n ﬁ
(86) (7.5) (12.5) 8.2 (14.0) 9.4) (16.2) (10.8) (17.2) (12.5) (17.2) : B
3/4 4-1/2 2,700 3,860 2,960 3,860 3,395 3,860 4,280 3,860 4,940 3,860 h -%
(114) (12.0) (17.2) (13.2) (17.2 (15.9) (17.2) (19.0) (17.2) (22.0) (17.2) m 1)
5-5/8 2,935 3,860 3,215 3,860 3,395 3,860 4,930 3,860 5,425 3,860 U
(143) (13.1) (17.2) (14.3) (17.2) (15.1) (17.2) (21.9 (17.2) (24.1) (17.2) m
1. Tabulated load values are for anchors installed in uncracked concrete. Concrete compressive strength must be at the specified minimum at the time of installation I.I.I
2. Allowable load capacities listed are calculated using and applied safety factor of 4.0. ;
3. Allowable load capacities must be multiplied by reduction factors when anchor spacing or edge distances are less than critical distances. o
4. Linear interpolation may be used to determine allowable loads for intermediate embedments and compressive strengths. m

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2018 DEWALT —REV.C
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>
g Spacing Reduction Factors - Tension (Fus) Edge Distance Reduction Factors- Tension (Fuc)
- Diameter (in) 1/4 3/8 12 5/8 3/4 Diameter (in) 1/4 3/8 12 5/8 3/4
> Nominal Embed. hnon (in) 1-3/4 | 1-7/8 | 2-1/2 | 3-1/4 | 4-1/2 Nominal Embed. hon (in) 1-3/4 | 1-7/8 | 2-1/2 | 3-1/4 | 4-1/2
Minimum Spacing, s (in) 2 3 3 5 5 Critical Edge Distance, c.. (in) 5 5 7-1/2 | 9-1/2 9
E 1-3/4 _ - - _ _ Min. Edge Distance, crin (in) 1-3/4 3 3 4-1/2 5
0 2 0.79 - - - - 1-172 -
3 21/4 08l | - - - - 1-3/4 0.35
- 2-1/2 0.83 - - - - 2 0.40
> 2.3/4 0.85 R - R R 2-1/4 0.45
=> 3 087 | 087 | 082 - - 2-1/2 0.50
A 3-1/2 091 | 091 | 085 - - 2-3/4 0.55 - -
: 4 0.96 0.96 0.88 - - _ 3 0.60 0.60 0.40
o g 4-1/2 1.00 1.00 0.91 R R _g 3-1/2 0.70 0.70 0.47
£ 5 1.00 | 1.00 | 094 | 085 | 0.76 £ 4 080 | 080 [ 053 -
a % 5-1/2 1.00 [ 100 [ 097 | 087 | 0.78 8 4-1/2 090 | 090 | 060 [ 047 -
g 6 100 [ 1.00 | 1.00 | 090 | 0.80 2 5 1.00 | 1.00 | 067 | 053 | 056
Z 6-1/2 1.00 | 100 | 1.00 | 092 | 082 2 5-1/2 1.00 | 100 | 073 | 058 | 0.61
ng 7 1.00 | 100 | 100 | 094 | 084 f 6 100 | 1.00 | 080 | 0.63 | 0.67
%) g 7-1/2 1.00 1.00 1.00 097 | 086 6-1/2 1.00 1.00 087 | 068 | 072
% v @ 8 1.00 1.00 1.00 0.99 0.87 7 1.00 1.00 0.93 0.74 0.78
g o 8-1/4 1.00 1.00 1.00 1.00 0.88 7-1/2 1.00 1.00 1.00 0.79 0.83
% E 8-1/2 1.00 | 1.00 | 100 | 1.00 | 0.89 8 1.00 | 1.00 | 1.00 | 084 | 0.89
[} m 9 1.00 1.00 1.00 1.00 0.91 8-1/2 1.00 1.00 1.00 0.89 0.94
§ -] 9-1/2 100 | 1.00 [ 1.00 | 1.00 [ 093 9 100 | 1.00 [ 100 | 095 | 1.00
Q' 10 1.00 1.00 1.00 1.00 0.95 9-1/2 1.00 1.00 1.00 1.00 1.00
m »n 10-1/2 100 | 1.00 | 1.00 | 100 | 097
§ o | 11 1.00 [ 1.00 | 1.00 | 1.00 | 099
%- s 11-1/4 1.00 | 100 | 1.00 | 1.00 | 1.00
Z®
ol . . . .
& Spacing Reduction Factors - Shear (Fs) Edge Distance Reduction Factors - Shear (F.c)
(7] Diameter (in) 1/4 3/8 12 5/8 3/4 Diameter (in) 1/a 3/8 12 5/8 3/4
O Nominal Embed. heon (in) 134 | 1-78 | 2-172 | 318 | 2122 Nominal Embed. hwon (in) 134 [ 1-28 | 21172 | 318 | 2122
'h Minimum Spacing, Smi (in) 2 3 3 5 5 Min. Edge Distance, cni (in) 1-3/4 3 3 4-1/2 5
~—
W 1-3/4 - - - - - 1-1/2 -
o 2 0.87 - - - - 1-3/4 0.39
Por 2-1/4 0.88 - - - - 2 0.44
2-1/2 0.90 - - - - 2-1/4 0.50
2-3/4 0.91 - : - - 2-1/2 0.56
3 092 | 092 | 089 - - 2-3/4 0.61 - -
3-1/2 095 | 095 | 091 - - 3 067 | 067 | 050
4 097 | 097 | 093 - - 3-1/2 078 | 078 | 058
- 4-1/2 100 [ 1.00 | 095 - - 4 089 | 089 | 067 -
£ 5 100 | 1.00 | 096 | 091 | 084 7 4-1/2 100 | 1.00 | 075 | 055 -
Lf; 5-1/2 1.00 [ 1.00 | 098 | 093 | 085 g 5 100 [ 1.00 | 083 | 061 | 0.44
g 6 100 | 1.00 | 100 | 094 | 0.86 =] 5-1/2 100 [ 1.00 | 092 | 067 | 049
g 6-1/2 1.00 [ 1.00 | 1.00 | 095 | 088 § 6 100 [ 100 | 1.00 | 073 | 053
5 F 7 100 [ 1.00 | 1.00 | 097 | 089 2 6-1/2 100 [ 1.00 | 1.00 | 079 | 058
S 8 7-1/2 100 [ 1.00 | 1.00 | 098 | 090 E) 7 100 | 1.00 | 1.00 | 085 | 062
= Ca 8 1.00 [ 1.00 | 1.00 | 099 | 092 w 7-1/2 100 [ 1.00 | 1.00 | 091 | 067
S 8-1/4 1.00 | 100 | 1.00 | 1.00 | 092 8 100 [ 100 | 1.00 | 097 | 071
L 8-1/2 1.00 [ 1.00 | 1.00 | 1.00 | 093 8-1/4 100 [ 100 | 1.00 | 100 | 073
§ 9 100 [ 1.00 | 1.00 | 1.00 | 094 8-1/2 100 [ 1.00 | 1.00 | 1.00 | 076
S 9-1/2 100 | 1.00 | 1.00 | 1.00 | 095 9 100 | 1.00 | 1.00 | 1.00 | 080
(;; 10 1.00 [ 1.00 | 1.00 | 1.00 | 097 9-1/2 100 | 1.00 | 1.00 | 1.00 | 084
3 10-1/2 1.00 | 100 [ 100 | 1.00 | 098 10 100 [ 1.00 | 1.00 | 1.00 | 089
§ 11 1.00 [ 1.00 | 1.00 | 1.00 | 099 10-1/2 100 [ 100 | 1.00 | 1.00 | 093
2 11-1/4 100 [ 1.00 | 1.00 | 1.00 | 1.00 11 100 [ 1.00 | 1.00 | 1.00 | 098
g 11-1/4 100 [ 100 | 100 | 1.00 | 1.00
|
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Ultimate Load Capacities for Power-Stud+ SD4 and Power-Stud+ SD6 installed into

the Face of Grout Filled Concrete Masonry'?

Minimum 1 e - .
. Minimum Edge Minimum End Ultimate Tension :
"""D";:::e‘i‘:fho' Embedment Distance Distance Load Direction of Shear Ultimate Ishhear Load
in i;‘:’“ in. in. b Loading (kN)
' ) (mm) (mm) (k)

3 3 1,695 Any 2,080

12 2-3/8 (76.2) (76.2) (7.9) 93
(60) 12 12 2,425 An 4,905

(304.8) (304.8) (10.8) y (21.8)
3-1/4 12 12 5,565 7,944

5/8 ©3) (304.8) (304.8) (34.8) Any (36.3)

1. Tabulated load values are for anchors installed in minimum 8 inch wide, minimum Grade N, Type II, normal-weight concrete masonry units conforming to ASTM C 90. Mortar must be
minimum Type N. Masonry compressive strength must be at the specified minimum at the time of installation.

2. Ultimate load capacities must be reduced by a minimum safety factor of 5.0 or greater to determine allowable working loads.

Allowable Load Capacities for Power-Stud+ SD4 and Power-Stud+ SD6 installed into
the Face of Grout Filled Concrete Masonry'2%*

: Minimum Edge Minimum End Allowable Tension Allowable Shear
Nornal Anchor Embedment Distance Distance Load Direction of Shear Load
! T in. in. Ih Loading Ih
n. n.
(mm) (mm) (mm) (kN) (kN)
3 3 340 Ay 415
i 2.8 (762) (762) (15 (.8
(60) 12 12 485 An 980
(304.8) (304.8) 2.2) y (4.4)
3-1/4 12 12 1,115 1,590
o/8 ®3) (304.8) (304.8) 6.0 Any )

as life safety.

1. Tabulated load values are for anchors installed in minimum 8 inch wide, minimum Grade N, Type I, normal-weight concrete masonry units conforming to ASTM C 90. Mortar must be
minimum Type N. Masonry compressive strength must be at the specified minimum at the time of installation.

2. Allowable load capacities listed are calculated using an applied safety factor of 5.0. Consideration of safety factors of 10 or higher may be necessary depending upon the application such

3. The tabulated values are applicable for anchors installed in grouted masonry wall faces at a critical spacing distance, ser, between anchors of 16 times the anchor diameter. The spacing
distance between two anchors may be reduced to a minimum distance, smin, of 8 times the anchor diameter provided the allowable tension loads are multiplied a reduction factor of 0.80 and
allowable shear loads are multiplied by a reduction factor of 0.90. Linear interpolation for calculation of allowable loads may be used for intermediate anchor spacing distances.

4. Anchors may be installed in the grouted cells and in cell webs and bed joints not closer than 1-3/8" from head joints. The minimum edge and end distances must also be maintained.

5. Allowable tension values for anchors installed into bed joints of grouted masonry wall faces with a minimum of 12" edge and end distance may be increased by 20 percent for the
1/2-inch diameter and 10 percent for the 5/8-inch diameter.
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STRENGTH DESIGN (SD) ENGINEERED BY POWers

g STRENGTH DESIGN (SD)
m
2 Strength Design Installation Table for Power-Stud+ SD4 and Power-Stud+ SD6' (u(:)c“EIs E]slnszlslog’
> Nominal Anchor Diameter
z Anchor Property/Setting Information Notation Units
- 1/4 3/8 1/2 5/8 3/4
0 I in 0.250 0.375 0.500 0.625 0.750
> Anchor outside diameter (a (mm) 6.4) 95 (12.7) (15.9) (19.1)
™ Minimum diameter of q in. 5/16 716 9/16 11/16 13/16
> hole clearance in fixture " (mm) (7.9 (11.1) (14.3) (17.5) (20.6)
=> Nominal drill bit diameter e in. e it E oy et
0 e . in 1-3/4 1-7/8 2-1/2 3-1/4 4-1/2
: Minimum nominal embedment depth Pinom (mm) (44) 48) 64) ®3) (114
g Effective embedment Per (r;?rﬁ) 1(358()) 1(358? %52? %76? 3(9?;5/;1
- in. 1-7/8 2 2-5/8 3-172 4-3/4
(7] Minimum hole depth ho (mm) (49) (57) 67) ©9) (121)
- : _ in. 3-1/4 3-1/4 4 4 5 6
Minimum member thickness Pimin (mm) ®3) ®3) (102) (102) (127) (152)
» - in. 2-1/4 2-3/4 3-3/4 4-1/2 5-1/2
%' v Minimum overall anchor length? Lanen (mm) 57) 70) 95) (114) (140)
§ o ; in. 1-3/4 3 3-1/2 6 3 4-1/2 8-1/2 5 9
e % Minimurm edge distance Crin (mm) (44) (76) ©) | 152 | @ | 14 | @6 | 129 | ©29
@ e N in. 2 5-1/2 3 3 6 8-1/2 5 9 5
% m Minimum spacing distance Sin (mm) 61 | 140 | (e) 76 | 152 | @16 | d2n | ©29 | (27
2 " . in, 5 5 7-1/2 9-1/2 9
=)
k= lm Critical edge distance Cac (mm) (127) (127) (191) (241) (229)
m R
é; -] Installation torque Tinst f([Nlr?J) (g) éi) (gg) (g% (1 218)
2. G Torque wrench/socket size : in. 7116 16 34 15/16 1-1/8
=)
= U@ Nut height - in. 7/32 21/64 7116 35/64 41/64
S o For Si: 1inch = 25.4 mm; 1 ft-bf = 1.356 N-m.
7] m 1. The information presented in this table is to be used in conjunction with the design criteria of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable.
2. The embedment depth, hnom, is measured from the outside surface of the concrete member to the embedded end of the anchor prior to tightening.
U 3. The listed minimum overall anchor length is based on anchor sizes commercially available at the time of publication compared with the requirements to achieve the minimum nominal
h embedment depth and possible fixture attachment.
~ 4. The anchors may be installed in the topside of concrete-filled steel deck floor and roof assemblies in accordance with the following: the 1/4-inch diameter anchors must be installed in uncracked
m normal-weight or sand-lightweight concrete; 3/8-inch to 3/4-inch diameter anchors must be installed in cracked and uncracked normal-weight or sand-lightweight concrete over steel deck
U having a minimum specified compressive strength, f'c, of 3,000 psi (20.7 MPa) provided the concrete thickness above the upper flute meets the minimum thickness specified in this table.
o

Power-Stud+ SD4 and Power-Stud+ SD6 Anchor Detail
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ENGINEERED BY POWVers STRENGTH DESIGN (SD)
Tension Design Information for Power-Stud+ SD4 and Power-Stud+ SD6 Anchors in — a
Concrete (For use with load combinations taken from ACI 318-14, Section 5.3 (lt(:'c“E]s E]‘sl;zlsf)‘z“ o
or ACI 318-11, Section 9.2)'¢ Lo

Nominal Anchor Diameter
Design Characteristic Notation Units 1%
1/4 3/8 1/2 5/8 z
Anchor category 1,20r3 - 1 1 1 1 <
Nominal embedment depth Pnom in. 1-3/4 1-7/8 2-3/8 3-1/4 ol
STEEL STRENGTH IN TENSION (ACI 318-14 17.4.1 or ACI 318-11 D.5.1) <
Minimum specified yield strength (neck fy N /lrﬁlm?) ( 46104) ( f&) (5104) ( 46104) !
Minimum specified ultimate tensile strength (neck) futa N /ﬁimz) (3201) (5201) (69201) (3201) E
Effective tensile stress area (neck) Ase,n (ni]r;;Z) 0(1062?;3 0(:?45 %O 0(615? S)O %8232? 5
. . Ib 2,240 4,780 9,160 14,635 1LY)]
Steel strength in tension Nsa (KN) (10.0 (1.3) 40.8) (65.1) E
Reduction factor for steel strength®* (/) - 0.75
CONCRETE BREAKOUT STRENGTH IN TENSION (ACI 318-14 17.4.2 or ACI 318-11 D.5.2)°
. in. 1.50 1.50 2.00 2.75 3.
Effective embedment Des (mm) (38) (38) 57) (70) 95) %
Effectiveness factor for uncracked concrete Kuner - 24 24 24 24 24 (o] %
=
Effectiveness factor for cracked concrete Ker - Not Applicable 17 21 21 21 a "é
Modification factor for . 1.0 1.0 1.0 1.0 1.0 ~— %
cracked and uncracked concrete Yen See Note 5 See Note 5 See Note 5 See Note 5 See Note 5 * s
Critical edge distance (uncracked concrete only) Cac (”i]r:h) i ‘27) i 27) aéﬁ ?22‘% (229) g %
o
Reduction factor for concrete breakout strength* [0) - 0.65 (Condition B) + §
PULLOUT STRENGTH IN TENSION (ACI 318-14 17.4.3 or ACI 318-11 D.5.3)° ® g
Characteristic pullout strength, b 1510 8,520 [ & [
uncracked concrete (2,500 psi Noancr 1 6.7) SeeMNote 7 | SeeNote7 | SeeNote7 (37.8) = %
D
Characteristic pullout strength, b : =
cracked concrete (2,500 psif Np.cr (KN) Not Applicable See Note 7 See Note 7 See Note 7 See Note 7 ‘I’-, (%5
Reduction factor for pullout strength® (1) - 0.65 (Condition B) [
PULLOUT STRENGTH IN TENSION FOR SEISMIC APPLICATIONS (ACI 318-14 17.2.3.3 or ACI 318-11 D.3.3.3)° m
Characteristic pullout strength, seismic (2,500 psi)*® Np.eq (lLbN) Not Applicable 1(’76 31)5 See Note 7 See Note 7 See Note 7 g
Reduction factor for pullout strength* ¢ - 0.65 (Condition B) o
. Ibf/in 171,400 490,000 459,000 234,000 395,000 n'
52?525%‘?22“&[223 Uncracked concrete B KV/mm) | (30,060) (86,000) (80,500) (41,000) (69,300)
load Ibf/in Not 228,000 392,000 193,000 76,600
oad range Cracked concrete B | wwmm | Applcable (40,000) (68.800) (33.800) (13.400)

For SlI: 1 inch = 25.4 mm; 1 ft-Ibf = 1.356 N-m; 1 ksi = 6.894 N/mm? 1 Ib = 0.0044 kN.

1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations the
additional requirements of ACI 318-14 17.2.3 or ACl 318-11 D.3.3, as applicable, shall apply.

2. The tabulated value of ¢for steel strength applies when the load combinations of Section 1605.2 of the IBC, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable, are used. If the
load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢for steel strength must be determined in accordance with ACI 318-11 D.4.4.

3. The anchors are ductile steel elements as defined in ACI 318-14 2.3 or ACI 318-11 D.1, as applicable.

4. The tabulated value of ¢for concrete breakout strength and pullout strength applies when both the load combinations of Section 1605.2 of the IBC, ACI 318-14 Section 5.3 or ACI 318-11
Section 9.2, as applicable, are used and the requirements of ACI 318-14 17.3.3 or ACl 318-11 D.4.3, for Condition B are satisfied. If the load combinations of Section 1605.2 of the IBC ACI
318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable, are used and the requirements of ACI 318-14 17.3.3 or ACI 318-11 D.4.3, for Condition A are satisfied, the appropriate value of
¢ for concrete breakout strength and pullout strength must be determined in accordance with ACl 318-14 17.3.3 or ACI 318-11 D.4.3. If the load combinations of ACI 318-11 Appendix C are
used, the appropriate value of ¢f0r concrete breakout strength and pullout strength must be determined in accordance with ACI 318-11 D.4.4.

. For all design cases Yen =1.0. The appropriate effectiveness factor for cracked concrete (ke) or uncracked concrete (kune) must be used.
. For all design cases Wer =1.0. For concrete compressive strength greater than 2,500 psi, Nen = (pullout strength value from table)*(specified concrete compressive strength/2,500)°°.
. Pullout strength does not control design of indicated anchors. Do not calculate pullout strength for indicated anchor size and embedment.

. Anchors are permitted to be used in lightweight concrete provided the modification factor A equal to 0.8 1s applied to all values of Vo affecting Nn and Vi, A shall be determined in
accordance with the corresponding version of ACI 318.

9. Tabulated values for characteristic pullout strength in tension are for seismic applications and are based on test results per ACI 355.2, Section 9.5.
10. Actual stiffness of the mean value varies depending on concrete strength, loading and geometry of application.
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g Shear Design Information for Power-Stud+ SD4 and Power-Stud+ SD6 Anchors in conrasten | AR
m Concrete (For use with load combinations taken from ACI 318-14, Section 5.3 |CC-ES ESR.2502 t)):
g or ACI 318-11, Section 9.2)'"
. L . ’ Nominal Anchor Diameter
> Design Characteristic Notation Units
z 1/4 3/8 1/2 5/8 3/4
— Anchor category 1,20r3 - 1 1 1 1 1
(o) Nominal embedment depth Pinom in. 1-3/4 1-7/8 2-3/8 3-1/4 4-1/2
> STEEL STRENGTH IN SHEAR (ACI 318-14 17.5.1 or ACI 318-11 D.6.1)'
™ .
- P ksi 60 60 60 60 60
> Minimum specified yield strength (threads) fy (N/mm?) (@14) (414) (414) (414 (414)
- - . ksi 90 90 90 90 90
E Minimum specified ultimate strength (threads) futa (N/mm?) 621) (621) (621) 621) 621)
. : Ase.v in? 0.0318 0.078 0.142 0.226 0.334
g Effective tensile stress area (threads) At (mm?) (20.5) (50.3) (91.6) (145.8) 212
; Ib 1,115 1,470 3,170 7,455 11,955
’ Steel strength in shear® Vsa KN) (5.0) (6.6) (14.3) (33.6) (63.2)
(7] Reduction factor for steel strength?* ¢ - 0.65
CONCRETE BREAKOUT STRENGTH IN SHEAR (ACI 318-14 17.5.2 or ACI 318-11 D.6.2)
Load bearing length of anchor I} in. 1.50 1.50 2.00 2.75 3.75
» (her or 8da, whichever is less) ¢ (mm) (38.1) (38.1) (50.8) (69.9) (95)
&, . . in. 0.250 0.375 0.500 0.625 0.750
% 'U Nominal anchor diameter a (mm) 6.4) 9.5) 12.7) (15.9) (19.1)
‘(’,’) E: Reduction factor for concrete breakout* ¢ - 0.70 (Condition B)
a m CONCRETE PRYOUT STRENGTH IN SHEAR (ACI 318-14 17.2.3.3 or ACI 318-11 D.6.3)
§ ’ Coefficient for pryout strength ke ) 10 10 10 20 20
a7 A (1.0 for het < 2.5 in., 2.0 for het > 2.5n.) ? ' ' ' ’ ’
D
m m . in. 1.50 1.50 2.00 2.75 3.75
§ _I Effective embedment Pt (mm) (38.1) (38.1) (50.8) (69.9) (5)
g_ < Reduction factor for pryout strength? i) - 0.70 (Condition B)
)3> U STEEL STRENGTH IN SHEAR FOR SEISMIC APPLICATIONS (ACI 318-14 17.2.3.3 or ACI 318-11 D.3.3.3)
3 @
o) . P Ib : 1,305 2,765 5,240 7,745
g) = Steel strength in shear, seismic Vsaeq (KN) Not Applicable (6.9 (12.3) (3.3) (34.5)
w
‘n Reduction factor for steel strength
U in shear for seismic? ¢ ) 0.65
h For SI: 1 inch = 25.4 mm; 1 ft-Ibf = 1.356 N-m; 1 ksi = 6.894 N/mm?; 1 |b = 0.0044 kN.
— 1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter or ACl 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations the
m additional requirements of ACl 318-14 17.2.3 or ACI 318-11 D.3.3, as applicable, shall apply.
U 2. The tabulated value of ¢ for steel strength applies when the load combinations of Section 1605.2 of the IBC, ACI 318-14 Section 5.3 or ACI 318-11Section 9.2, as applicable, are used. If the
m load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢f0r steel strength must be determined in accordance with ACI 318-11 D.4.4.
3. The anchors are ductile steel elements as defined in ACI 318-14 2.3 or ACI 318-11 D.1, as applicable.
4. The tabulated value of ¢ for concrete breakout strength applies when both the load combinations of Section 1605.2 of the IBC, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2, as
applicable, are used and the requirements of ACI 318-14 17.3.3 or ACI 318-11 D.4.3, for Condition B are satisfied. If the load combinations of Section 1605.2 of the IBC, ACI 318-14
Section 5.3 or ACI 318-11 Section 9.2, as applicable, are used and the requirements of ACI 318-14 14.3.3 or ACI 318-11 D.4.3, for Condition A are satisfied, the appropriate value of ¢for
concrete breakout strength must be determined in accordance with ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable. If the load combinations of ACI 318-11 Appendix C are used, the
appropriate value of ¢f0r concrete breakout strength must be determined in accordance with ACI 318-11 D.4.4.
5. The tabulated value of for pryout strength applies if the load combinations of Section 1605.2 of the IBC, ACI 318-14 5.3 or ACI 318-11 Section 9.2 are used. If the load combinations of ACI
318-11 Appendix C are used, the appropriate value of ¢ for pryout strength must be determined in accordance with ACI 318-11 D.4.4, Condition B.
6. Tabulated values for steel strength in shear must be used for design.
7. Anchors are permitted to be used in lightweight concrete provided the modification factor Aa equal to 08Ais applied to all values of VT affecting Nn and Vh. A shall be determined in
accordance with the corresponding version of ACI 318.
8. Tabulated values for steel strength in shear are for seismic applications are based on test results per ACI 355.2, Section 9.6.
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STRENGTH DESIGN PERFORMANCE DATA

STRENGTH DESIGN PERFORMANCE DATA

Factored design strength ¢Nn and Vs
Calculated in accordance with ACI 318-14 Chapter 17
Compliant with the International Building Code

Tension and Shear Design Strengths Installed in Cracked Goncrete'®

Minimum Concrete Compressive Strength
Nominal Nominal f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi
Anchor Embed.
Diameter Tnom ¢“sa, o ¢Vsa, b ¢“sa, o (]Wsa, b ¢Nsa, o Wsa, b ¢Nsa, o ¢"sa, oo ¢Nsa, o ¢”sa, o
(in.) (in.) or N or N or PN, or (N or PN, or (N or PN, or (N or PN, or (N
Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
1/4 - - -
3/8 1-7/8 1,015 9 1,110 9 1,285 9 1,570 9 1,815 9
12 2-1/2 1,930 060 2,115 060 2,440 060 2,990 060 3,455 060
5/8 3-1/4 3,110 4,520 3,410 4,84 3,935 4,84 4,820 4,84 5,570 4,84
3/4 4-1/2 4,955 5,270 5,430 5,770 6,270 6,665 7,680 0 8,865 0
[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls
Tension and Shear Design Strengths Installed in Uncracked Goncrete'*
Minimum Concrete Compressive Strength
Nominal Nominal f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi
Anchor Embed.
Diameter o msa, cb @’sa, cb ¢"sa, Ich Wsa, cb ¢Nsa, Ich Wsa, cb Wsa, cb Wsa, cb ¢“sa, ch Wsa, cb
(in.) (in-) or cp or cp or cp or cp or Icp or cp or cp or cp or cp or cp
Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
1/4 1-3/4 980 725
3/8 1-7/8 1,435 955 1,815 955
172 2-1/2 2,205 2,060 2,790 2,060 2,060
5/8 3-1/4 350k 4,845 4,500 4,845 4,845 4,845
3/4 4-1/2 5,540 7,770 7,005 7,770 7,770 7,770
[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

1- Tabular values are provided for illustration and are applicable for single anchors installed in normal-weight
concrete with minimum slab thickness, ha = hmin, and with the following conditions:
- Cat is greater than or equal to the critical edge distance, Cac (table values based on Cat = Cac).
- Caz is greater than or equal to 1.5 times Car.

2-  Calculations were performed according to ACI 318-14 Chapter 17. The load level corresponding to the
controlling failure mode is listed. (e.g. For tension: steel, concrete breakout and pullout; For shear: steel,
concrete breakout and pryout). Furthermore, the capacities for concrete breakout strength in tension and
pryout strength in shear are calculated using the effective embedment values, her, for the selected anchors
as noted in the design information tables. Please also reference the installation specifications for more
information.

3- Strength reduction factors (g) were based on ACI 318-14 Section 5.3 for load combinations. Condition B
is assumed.

4- Tabular values are permitted for static loads only, seismic loading is not considered with these tables.

- For designs that include combined tension and shear, the interaction of tension and shear loads must be
calculated in accordance with ACl 318-14 Chapter 17.

6- Interpolation is not permitted to be used with the tabular values. For intermediate base material
compressive strengths please see ACI 318-14 Chapter 17. For other design conditions including seismic

considerations please see ACl 318-14 Chapter 17.
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ORDERING INFORMATION

DEWALT

ENGINEERED BY POWers

g ORDERING INFORMATION
g Power-Stud+ SD4 (Type 304 Stainless Steel Body) and Power-Stud+ SD6 (Type 316 Stainless Steel Body)
: Cat. No. Suggested ANSI Carbide Drill Bit Cat. No.
-] Type | Type Anchor Size | Thvedll | BO% | GO I Head Hollow Bit | Hollow Bit
=> 304SS | 316SS ' " | sos-pius | SDS-Plus | SDS-Max | ‘gpg pyys | 'SDS-Max
] 7300SD4 | 7600SD6 1/4" x 1-3/4" 3/4" 100 600 DW5517 DW5416 -
0 7302SD4 | 7602SD6 1/4" x 2-1/4" 1-1/4" 1 100 600 DW5517 DW5417
a 7304SD4 | 7604SD6 1/4" x 3-1/4" 2-1/4" | 100 600 DW5517 DW5417 -
7610SD6 3/8" x 2-1/4" 7/8" 50 300 DW5527 DW5427 -
> - 7612SD6 3/8" x 2-3/4" 1-3/8" 50 300 DW5527 DW5427 -
z 7313SD4 | 7613SD6 3/8"x 3" 1-5/8" 50 300 DW5527 DW5427 -
(o] - 7614SD6 3/8" x 3-1/2" 2-1/8" 50 300 DW5527 DW5427
: 7315SD4 | 7615SD6 3/8" x 3-3/4" 2-3/8" 50 300 DW5527 Dws427 -
o 7316SD4 | 7616SD6 3/8" x 5" 3-5/8" 50 300 DW55300 DW5429 -
’ 7617SD6 3/8"x 7" 5-5/8" 50 200 DW55300 DW5429 - -
m - 7620SD6 1/2" x 2-3/4" 1" 50 200 DW5537 DW5437 DW5803 | DWA54012
7322SD4 | 7622SD6 1/2" x 3-3/4" 2" 50 200 DW5537 DW5437 DW5803 | DWA54012
7323SD4 | 7623SD6 172" x 4-1/2" 2-3/4" 50 200 DW5539 DW5438 DW5803 | DWA54012
Sé.? 7324SD4 | 7624SD6 1/2" x 5-1/2" 3-3/4" 50 100 DW5539 DW5438 DW5803 | DWA54012
c%' v 7326SD4 | 7626SD6 12" x 7" 5-1/4" 25 100 DW5539 DW5438 DW5803 | DWA54012 -
a o 7630SD6 5/8" x 3-1/2" 1-1/2" 25 100 DW5446 DW5806 | DWA54058 | DWA54058
FCB" E - 7632SD6 5/8" x 4-1/2" 2-1/2" 25 100 DW5446 DW5806 | DWA54058 | DWA54058
g m 7333SD4 | 7633SD6 5/8" x 5" 3" 25 100 DW5446 DW5806 | DWA54058 | DWA5S4058
(§_ l’ 7334SD4 | 7634SD6 5/8" x 6" 4" 25 75 DW5446 DW5806 | DWA54058 | DWA54058
f_?_l m - 7636SD6 5/8"x 7" 5" 25 75 DW5447 DW5806 | DWA54058 | DWA54058
§ 4 7338SD4 | 7638SD6 5/8" x 8-1/2" 6-1/2" 25 50 Dw5447 DW5809 | DWA54058 | DWA54058
g_ c 7640SD6 3/4" X 4-1/4" 1-7/8" 20 60 DW5453 DW5810 | DWA54034 | DWA54034
)3> U - 7641SD6 3/4" X 4-3/4" 2-3/8" 20 60 DW5453 DW5810 | DWA54034 | DWA5S4034
a3 ® 7342SD4 | 7642SD6 3/4" X 5-1/2" 3-1/8" 20 60 DW5453 DW5810 | DWA54034 | DWA54034
§ + 7644SD6 3/4" X 6-1/4" 3-7/8" 20 60 DW5455 DW5810 | DWA54034 | DWA54034
m - 7646SD6 34" X7" 4-5/8" 20 60 DW5455 DW5810 | DWA54034 | DWA54034
U 7348SD4 | 7648SD6 3/4" X 8-1/2" 6-1/8" 10 40 DW5455 DW5812 | DWA54034 | DWA5S4034
h Power-Stud+ SD4 and Power-Stud+ SD6 anchors can be domestically manufactured (assembled in the USA with foreign and domestic components) and are available
S for special order only. Call for details.
m Shaded catalog numbers denote sizes which are less than the minimum standard anchor length for strength design.
U The published size includes the diameter and the overall length of the anchor.
m All anchors are packaged with nuts and washers.
A manual hand pump is available (Cat. No. 08280).
Hollow drill bits must be used with a dust extraction vacuum (Cat. No. DW012).
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ENGINEERED BY POWVErs' GENERAL INFORMATION
GENERAL INFORMATION SECTION CONTENTS 2
General Information..........cccueune 199
®
POWER'STUD HD5 Material Specifications ............... 199 g
Hot-Dip Galvanized Wedge Expansion Anchor Installation Instructions.............. 200 v
Pl =
Masonry Performance Data........204 g
The Power-Stud HD5 anchor is a fully threaded, torque-controlled, wedge expansion anchor. Ordering INfOrMation............. 205 u
Suitable base materials include normal-weight concrete, sand-lightweight concrete and grouted =T
concrete masonry. The anchor is manufactured with a hot-dip galvanized carbon steel body and (¥
stainless steel expansion clip. Nut and washer are included. E
| 1mnmmm\m e —L §
© Racking and Shelving e fencing (&)
e Material Handling e Repairs Pov‘/’xl'ssg_ESJgEYHDs E
e Support Ledgers e Maintenance
e Storage Facilities e Retrofits THREAD VERSION

FEATURES AND BENEFITS e UNC Threaded Stud

S
. - ANCHOR MATERIALS 105
+ Consistent performance in high and low strength concrete Hotdio aalvanized carbon steel bod o<
. L . ©® MOt-dip galvanizea carobon Steel body, =
-+ Nominal drill bit size is the same as the anchor diameter Staimezg steel expansion clip, hot-di% = 2
+ Anchor can be installed through standard fixture holes galvanized nut and washer @n %
+ Length ID code and identifying marking stamped on head of each anchor ROD/ANCHOR SIZE RANGE (TYP.) - 3
GUIDE SPECIFICATIONS e 3/8" diameter through 3/4" diameter = §
N
GSI Divisions: 03 16 00 - Concrete Anchors, 04 05 19.16 - Masonry Anchors and 05 05 19 SUTABLE BASE MATERIALS (S
Post - Installed Concrete Anchors. Expansion Anchors shall be Power-Stud HD5 as supplied by ° Normallfvve|grl1t concrete E =
DEWALT, Towson, MD. Anchors shall be installed in accordance with published instructions and the ~ ® Sand-lightweight concrete S
Authority Having Jurisdiction. e Grouted concrete masonry (CMU) % =)
o
T

MATERIAL SPECIFICATIONS o.

Anchor Component Specification
Anchor body Medium carbon steel
Hex Nut Carbon steel, ASTM A 563, Grade A
Washer Carbon steel ASTM F 844; meets dimensional requirements
of ANSI B18.22.2, Type A plain
Expansion wedge (clip) Type 304 Stainless Steel
Plating (anchor, body, nut, washer) Zinc Galvanized According to ASTM A 153 Class C or D
=
1-800-4 DEWALT
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Installation Instructions for Power-Stud HD5

Step 1

% B212.15.

Using the proper
drill bit size, drill a
hole into the base
material to the
required depth.
The tolerances of
the drill bit used
should meet the
-] requirements of

:| ANSI Standard

Step 2

Remove dust and
debris from the
hole during drilling
(e.g. dust extractor,
hollow bit) or
following drilling
(e.g. suction,
forced air) to
extract loose
particles created
by drilling.

Step 3

Position the washer
on the anchor and
thread on the nut.

[f installing through

a fixture, drive the
anchor through the
«| fixture into the hole.
Be sure the anchor is
driven to the minimum
required embedment
depth, hv.

Step 4
Tighten the
anchor with a
torque wrench
by applying
the required
installation

S torque, Tinst.

Anchor Specifications Length Identification
Mark A B [H D E F G H 1 J K L M N 0
Fom [1-1/2"] 2" |e-1/2* 3" [3-1/2"| 4" |4-1/2* 5" [5-1/2"| 6" |6-1/2" 7 [7-1/2"] & |8-1/2"
Up to
butnot | 2" [2-1/2' 3" [3-1/2"| 4" |4-12'| 5" |5-172'] €' |e-12'| 7 |7-172'] &' [s-1/2'| 9
including
Length identification mark indicates overall length of anchor.
dpit ’
!
REFERENCE DATA (ASD)
Installation Specification for Power-Stud HD5 in Concrete
Anchor Property/ . ’ Nominal Anchor Diameter (inch)
Setling Information Notation Units 3/8 12 5/8 3/4
o in. 0.375 0.500 0.625 0.750
Anchor outside diameter d (mm) (9.505) {2.7) (15.9) (19.05)
Minimum diameter of hole q in. 7116 9/16 11/16 13/16
clearance in fixture " (mm) (11.1) (14.3) (17.5) (20.6)
- in. 3/8 1/2 5/8 3/4
Nominal drill bit diameter Coit (mm) ANSI ANS| ANSI ANSI
Minimum nominal h in. 1-3/4 | 2-3/8 2 2-1/2 | 334 | 2358 | 338 | 458 | 338 5
embedment depth i (mm) (44) (60) (51) 64) (95) (60) (86) (117) (66) (127)
N in. 2 2-58 | 2-1/2 3 41/4 | 278 | 378 | 518 | 378 | 512
Minimum hole depth o mm) [ 61 67) (64) 6 | (03 [ @3 ) | (130 | (98 | (140
N . in. 3-1/4 4 4 5 6 5 6 7 6 10
Minimum member thickness | fnin mm) | 8 | o2 | aox | a2n | asy | azn | asy | a7e) | (52 | @s4
Minimum overall 0 in. 3 3 2-3/4 | 334 | 412 | 3112 5 6 4-3/4 | 512
anchor length’ anch (mm) (76) (76) (70) (95) (114) (89) (127) (152) (121) (140)
. . in. 3 2-1/4 4 5-1/4 4 4-1/4 | 512 | 4-1/4 5 4-1/2
Minimum edge distance Cin (mm) (76) (57) 102 | @133 | 02 | o8 | 40 | o8 | ¢2n | (14
N o _ in. 5-1/4 | 3-3/4 6 7-1/4 5 7-1/8 | 10-1/8 | 4-1/4 9 6
Minimum spacing distance Smin mm [ (133 | ©) | (152 | (184 | (279 [ 8l) | @57 | (108) | (229) | (152
N . in. 5 6-1/2 8 8-1/2 8 8 6 10 5 12
Critical edge distance Cec mm) | a2n | 65 | eo3) | @16 | @03 | oy | w52 | @54 | w2n | @os)
Installation torque T ft.-Ibf. 20 40 60 110
(Normal-weight concrete) st (N-m) (27) (54) 81 (149)
Installation torque T ft.-Ibf. 20 40 50 80
(Grout Filled CMU) st (N-m) @7) (54) (68) (108)
Torque wrench/socket size in. 9/16 3/4 15/16 1-1/8
Nut height in. 21/64 7/16 35/64 41/64

fixture attachment.

For SI: 1 inch = 25.4 mm, 1 ft-Ibf = 1.356 N-m.
1. The listed minimum overall anchor length is based on anchor sizes available at the time of publication compared with the requirements for the minimum nominal embedment depth and
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Ultimate Load Capacities for Power-Stud HD5 in Normal-Weight Concrete'?

REFERENCE DATA (ASD)

Minimum Concrete Compressive Strength - ¢ (psi)
Nominal Minimum
Anchor Embedment 2,500 psi 3,000 psi 4,000 psi 6,000 psi 8,000 psi
Diameter Depth
(in.) (in.) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
(Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs)
38 1-3/4 2,470 3,925 2,710 3,925 3,130 3,925 3,220 3,925 3,715 3,925
2-3/8 3,620 3,925 3,965 3,925 4,580 3,925 5,470 3,925 6,320 3,925
2 2,690 4195 2,950 4195 3,405 4195 4170 4195 4,815 4,195
12 2-1/2 4,140 4,195 4,540 4,195 5,240 4195 6,415 4195 7,410 4195
3-3/4 8,580 4195 9,400 4195 10,300 4195 10,300 4195 10,300 4195
2-1/2 4115 6,815 4,505 6,815 5,200 6,815 6,370 6,815 7,355 6,815
5/8 3-3/8 7,305 6,815 8,000 6,815 9,240 6,815 11,315 6,815 13,065 6,815
4-5/8 11,715 6,815 12,830 6,815 14,815 6,815 16,400 6,815 16,400 6,815
34 3-3/8 7,080 11,570 7,750 11,570 8,955 11,570 12,125 11,570 14,000 11,570
5 16,965 11,570 18,580 11,570 21,330 11,570 21,330 11,570 21,330 11,570
1. Tabulated load values are applicable to single anchors installed in uncracked concrete with no edge or spacing considerations. Concrete compressive strength must be at the specified
minimum at the time of installation.
2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load.

Allowable Load Capacities for Power-Stud HD5 in Normal-Weight Concrete'

Minimum Concrete Compressive Strength - ¢ (psi)
Nominal Minimum
Anchor Embedment 2,500 psi 3,000 psi 4,000 psi 6,000 psi 8,000 psi
Diameter Depth
(in.) (in.) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
(Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs)
8 1-3/4 620 980 680 980 785 980 805 980 930 980
2-3/8 905 980 990 980 1,145 980 1,370 980 1,580 980
2 675 1,050 740 1,050 850 1,050 1,045 1,050 1,205 1,050
12 2-1/2 1,035 1,050 1,135 1,050 1,310 1,050 1,605 1,050 1,855 1,050
3-3/4 2,145 1,050 2,350 1,050 2,575 1,050 2,575 1,050 2,575 1,050
2-1/2 1,030 1,705 1,125 1,705 1,300 1,705 1,595 1,705 1,840 1,705
5/8 3-3/8 1,825 1,705 2,000 1,705 2,310 1,705 2,830 1,705 3,265 1,705
4-5/8 2,930 1,705 3,210 1,705 3,705 1,705 4,100 1,705 4,100 1,705
3 3-3/8 1,770 2,895 1,940 2,895 2,240 2,895 3,030 2,895 3,500 2,895
5 4,240 2,895 4,645 2,895 5,335 2,895 5,335 2,895 5,335 2,895
1. Allowable load capacities listed are calculated using and applied safety factor of 4.0.
2. Allowable load capacities are multiplied by reduction factors when anchor spacing or edge distances are less than critical distances.
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g Spacing Distance and Edge Distance Tension (Fys, Fnc) Adjustment Factors for Normal-Weight Goncrete
(4] Spacing Distance -Tension (Fus)
ﬂ Diameter, d (in) 3/8 3/8 1/2 1/2 1/2 5/8 5/8 5/8 3/4 3/4
: Minimum Embedment, h. (in) 1-3/4 2-3/8 2 2-1/2 3-3/4 2-3/8 3-3/8 4-5/8 3-3/8 5
> Minimum Spacing, Smi (in) 5-1/4 3-3/4 6 7-1/4 5 7-1/8 10-1/8 4-1/4 9 6
= 3-3/4 - 0.80 - - - - - -
— 4 - 0.82 - - - - - -
a 4-1/4 - 0.83 - - - - - 0.69
> 4-1/2 - 0.85 - - - - - 0.70
- 5 - 0.88 - - 0.75 - - 0.71
5-1/2 1.00 0.91 - - 077 - - 0.73 - -
> 6 1.00 0.93 1.00 - 079 - - 0.74 - 0.74
4 6-1/2 1.00 0.96 1.00 - 0.81 - - 0.76 - 0.75
(o) 7 1.00 0.99 1.00 - 0.83 - - 0.78 - 0.77
= z 7-1/4 1.00 1.00 1.00 0.99 0.84 - - 0.78 - 0.78
o 5 7-1/2 1.00 1.00 1.00 1.00 0.85 1.00 - 0.79 - 0.78
o = 8 1.00 1.00 1.00 1.00 0.87 1.00 - 0.81 - 0.80
(4 § 8-1/2 1.00 1.00 1.00 1.00 0.89 1.00 - 0.83 - 0.81
z 9 1.00 1.00 1.00 1.00 0.91 1.00 - 0.84 0.94 0.83
) 9-1/2 1.00 1.00 1.00 1.00 0.93 1.00 - 0.86 0.97 0.84
] 10 1.00 1.00 1.00 1.00 0.95 1.00 - 0.87 0.99 0.86
Z o & 10-1/2 1.00 1.00 1.00 1.00 0.97 1.00 1.00 0.89 1.00 0.87
o 11 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.91 1.00 0.88
Q 11-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.92 1.00 0.90
& E 12 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.94 1.00 0.91
8 m 12-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.96 1.00 0.93
N b 13 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 1.00 0.94
% . 13-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.96
c N 14 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97
< wf 14-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
U 15 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
o
=0
s ® Edge Distance - Tension (Fic)
33> : Diameter, d (in) 3/8 3/8 1/2 1/2 1/2 5/8 5/8 5/8 3/4 3/4
§ U Minimum Embedmend, h. (in) 1-3/4 2-3/8 2 2-1/2 3-3/4 2-3/8 3-3/8 4-5/8 3-3/8 5
=2 Minimum Edge Distance, cni (in) 3 2-1/4 4 5-1/4 4 4-1/4 5-1/2 4-1/4 5 4-1/2
o 2-1/4 - 0.35 - - - - - - - -
2-1/2 - 0.38 - - - - - - - -
3 0.60 0.46 - - - - - - - -
3-1/2 0.70 0.54 - - - - - - - -
4 0.80 0.62 0.50 - 0.50 - - - - -
4-1/4 0.85 0.65 053 - 053 053 - 043 - -
4-1/2 0.90 0.69 0.56 - 0.56 0.56 - 0.45 - 0.38
5 1.00 0.77 0.63 - 0.63 0.63 - 0.50 1.00 0.42
7 5-1/4 1.00 0.81 0.66 0.62 0.66 0.66 - 0.53 1.00 0.44
g 5-1/2 1.00 0.85 0.69 0.65 0.69 0.69 0.92 0.55 1.00 0.46
= 6 1.00 0.92 0.75 0.71 0.75 0.75 1.00 0.60 1.00 0.50
g 6-1/2 1.00 1.00 0.81 0.76 0.81 0.81 1.00 0.65 1.00 0.54
2 7 1.00 1.00 0.88 0.82 0.88 0.88 1.00 0.70 1.00 058
2 7-1/2 1.00 1.00 0.94 0.88 0.94 0.94 1.00 0.75 1.00 0.63
= 8 1.00 1.00 1.00 0.94 1.00 1.00 1.00 0.80 1.00 0.67
8-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.85 1.00 0.71
9 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90 1.00 0.75
9-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.79
10 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.83
10-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.88
11 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.92
11-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.96
12 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
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Spacing Distance Shear (F.) Adjustment Factors for Normal-Weight Concrete 4]
Spacing Distance - Shear (Fvs) g
Diameter, d (in) 3/8 3/8 1/2 1/2 1/2 5/8 5/8 5/8 3/4 3/4 :
Minimum Embedment, h. (in) 1-3/4 2-3/8 2 2-1/2 3-3/4 2-3/8 3-3/8 4-5/8 3-3/8 5 U
Minimum Spacing, sni (in) 5-1/4 3-3/4 6 7-1/4 5 7-1/8 1 4-1/4 9 6 z
3-3/4 - 0.87 &
4 - 0.88 - - - - - - ol
4-1/4 - 0.89 - - - - - 0.78 g
4112 - 0.90 - - - - - 0.79 !
5 - 0.92 - - 0.82 - - 0.80 =
5-1/2 1.00 0.94 - - 0.84 - - 0.81 - - =l
6 1.00 0.96 1.00 - 0.85 - - 0.82 - 0.82 =
6-1/2 1.00 0.98 1.00 - 0.87 - - 083 - 0.83 (5]
7 1.00 1.00 1.00 - 0.88 - - 0.84 - 0.84 [TT]
7 7-1/2 1.00 1.00 1.00 1.00 0.89 1.00 - 0.85 - 0.85 E
E 8 1.00 1.00 1.00 1.00 0.91 1.00 - 0.87 - 0.86
Y 8-1/2 1.00 1.00 1.00 1.00 0.92 1.00 - 0.88 - 0.87
g 9 1.00 1.00 1.00 1.00 0.94 1.00 - 0.89 0.96 0.88 _
= 9-1/2 1.00 1.00 1.00 1.00 0.95 1.00 - 0.90 0.98 0.89 0 §
5 10 1.00 1.00 1.00 1.00 0.96 1.00 - 091 1.00 0.90 [ = B3
g 10-1/2 1.00 1.00 1.00 1.00 0.98 1.00 - 0.92 1.00 0.91 = §
11 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.93 1.00 0.92 ® é
11-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.93 [ = Tl
12 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.96 1.00 0.94 - §,
12-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 1.00 0.95 =2
13 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.96 N
13-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97 m' %
14 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1T, =
14-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 ; 2
15 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 o %
Edge Distance Shear (F.c) Adjustment Factors for Normal-Weight Concrete 0. -
Edge Distance - Shear (F)
Diameter, d (in) 3/8 3/8 1/2 1/2 1/2 5/8 5/8 5/8 3/4 3/4
Minimum Embedment, h. (in) 1-3/4 2-3/8 2 2-1/2 3-3/4 2-3/8 3-3/8 4-5/8 3-3/8 5
Minimum Edge Distance, ¢ (in) 5 6-1/2 6 8-1/2 8 7-1/8 6 10 5 12
5 0.95 - - - - - - - 0.49
5-1/2 1.00 - - - - 0.54
6 1.00 - 1.00 - - - 0.59 - 0.59
6-1/2 1.00 0.91 1.00 - - - 0.64 - 0.64
7 1.00 0.98 1.00 - - - 0.69 - 0.69
7-1/2 1.00 1.00 1.00 - - 1.00 0.74 - 0.74
8 1.00 1.00 1.00 - 0.71 1.00 0.79 - 0.79
8-1/2 1.00 1.00 1.00 1.00 0.76 1.00 0.84 - 0.84
;5 9 1.00 1.00 1.00 1.00 0.80 1.00 0.89 - 0.89
H 9-1/2 1.00 1.00 1.00 1.00 0.84 1.00 0.94 - 0.94 g
g 10 1.00 1.00 1.00 1.00 0.89 1.00 0.99 0.72 0.99 T
£ 10-1/2 1.00 1.00 1.00 1.00 0.93 1.00 1.00 0.76 1.00 g
; 11 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.79 1.00 S
= 11-1/4 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.81 1.00 g
11-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.83 1.00 - 2
12 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.86 1.00 0.80 g
12-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90 1.00 083 z
13 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.94 1.00 0.87 §
13-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 1.00 0.90 =
14 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.93 g
14-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 g
15 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 z

1-800-4DEWALT




MASONRY PERFORMANCE DATA
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MASONRY PERFORMANCE DATA

DEWALT

ENGINEERED BY POWers

Ultimate and Allowable Load Capacities for Power-Stud HD5 in Grout-filled Concrete Masonry'**

anchor M Nominal o — Ultimate Loads Allowable Loads
Diameter EmbE Drill Bit Edge En . :

h o Distance Distance Tension Shear Tension Shear

d in. Diameter in. in. Ibs. Ibs. Ibs. Ibs.
ik (mm) b (mm) (mm) (kN) (kN) (kN) (kN)
98 1-1/2 3/8 4 4 1,185 1,340 235 270
(38.1) ANSI (102) (102) (5.3) 6.0 (1.0) 1.2)

4 4 1,670 2,10 335 420

1 2 1/2 (102) (102) (74 94 (1.5 (1.9
(50.8) ANSI 12 12 1,860 2,560 370 510

(305) (305) 8.3) (11.4) (1.6) 2.3)

4 4 2,155 2,110 430 420

58 2-3/8 5/8 (102) (102) 9-6) 94 (1.9 (1.9
(60.3) ANSI 12 12 2,850 5,225 570 1,045

(305) (305) (12.7) (23.2) (2.5) (4.6)
12 12 5,660 8,115 1,130 1,625

a4 3-3/8 3/4 (305) (309) (25.2) (36.1) (6.0) (7.2)
(85.7) ANSI 20 20 5,660 9,360 1,130 1,870

(508) (508) (25.2) (41.6) (5.0) 8.3

as life safety.

1. Tabulated load values are for anchors installed in minimum 6-inch wide, Grade N, Type II, lightweight concrete masonry units conforming to ASTM C 90 that have reached the minimum
designated ultimate compressive strength at the time of installation (fm = 1,500 psi).

2. Allowable load capacities listed are calculated using an applied safety factor of 5.0. Consideration of safety factors of 10 or higher may be necessary depending on the application, such

3. The tabulated values are for anchors installed at a minimum spacing of 16 anchor diameters on center for 100 percent capacity. Spacing distances may be reduced to 8 anchor diameters on
center provided the capacities are reduced by 50 percent. Linear interpolation may be used for intermediate spacing. Anchors with 3/4-inch diameter are limited to one anchor per cell.

Minimum End
Distance (Typ)

a4

¢
\

3

\

/

(

Minimum Edge Distance (Typ) «‘ ‘H

117
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ENGINEERED BY POWVers’ ORDERING INFORMATION

ORDERING INFORMATION

Power-Stud HD5 (Carbon Steel Body and Stainless Steel Expansion Clip)
Suggested ANSI Carbide Drill Bit Cat. No.

Thread Box Cartol Wt/100

o
0
X
oota, | oorsie | ol | G5 | G | " [t T sosue | soomec | ot [ ot =
7713HD5 3/8" x 3" 1-1/2" 50 300 10 DW5527 DW5427 <
7715HD5 3/8" x 3-3/4" 2-3/8" 50 300 13 DW5527 Dw5427 -l
7716HDS 3/8" x 5" 3-1/2" 50 300 15 DW55300 DW5429 <
7717HD5 3/8"x 7" 5-1/2" 50 200 21 DW55300 DW5429 - - (O )
7720HD5 1/2" x 2-3/4" 1" 50 200 21 DW5537 DW5437 DW5803 | DWA54012 —
7722HD5 1/2" x 3-3/4" 2" 50 200 19 DW5537 DW5437 DW5803 | DWA54012 z
7723HD5 1/2" x 4-1/2" 2-3/4" 50 200 23 DW5539 DW5438 DW5803 | DWA54012 <
7724HD5 1/2" x 5-1/2" 3-3/4" 50 150 27 DW5539 DW5438 DW5803 | DWA54012 :
7726HD5 172" x 7" 5-1/4" 25 100 30 DW5539 DW5438 DW5803 | DWA54012 - g
7730HD5 5/8" x 3-1/2" 1-1/2" 25 100 44 - DW5446 DW5806 | DWA54058 | DWA58058 E
7733HD5 5/8" x 5" 3" 25 100 43 - DW5446 DW5806 | DWA54058 | DWA58058
7734HD5 5/8" x 6" 4" 25 75 47 - DW5446 DW5806 | DWA54058 | DWA58058
7738HD5 5/8" x 8-1/2" 6-1/2" 25 50 60 - Dwbs447 DW5809 | DWA54058 | DWA58058
7741HDS 3/4" x 4-3/4" 2-1/4" 20 60 68 - DW5453 DW5810 | DWA54034 | DWA58034
7742HD5 3/4" x 5-1/2" 3" 20 60 76 - DW5453 DW5810 | DWA54034 | DWA58034
7746HD5 34" x 7" 4-1/2" 20 60 92 - DW5455 DW5810 | DWA54034 | DWA58034
7748HD5 3/4" x 8-1/2" 6" 10 40 107 - DW5455 DW5812 | DWA54034 | DWA58034

The published size includes the diameter and the overall length of the anchor.
All anchors are packaged with nuts and washers.

A manual hand pump is available (Cat. No. 08280).
Hollow drill bits must be used with a dust extraction vacuum (Cat. No. DW012).

Hot-Dip Galvanized Wedge Expansion Anchor

POWER-STUD® HD5
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GENERAL INFORMATION
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GENERAL INFORMATION
POWER-STUD®

Stainless Steel Wedge Expansion Anchor

PRODUCT DESCRIPTION

The Power-Stud anchor, is a fully threaded, torque-controlled, wedge expansion anchor. It is available
in a threaded version suitable for applications in solid concrete and grout-filled concrete masonry.
The threaded version is produced in Type 304 and Type 316 stainless steel.

GENERAL APPLIGATIONS AND USES

e | ighting Standards and Base Plates

e Sills and Support Ledgers

e Retrofit Projects and Machinery Anchorage

e Food and Beverage Facilities

e Water Treatment Plants and Marine Applications

FEATURE AND BENEFITS

+ Fully threaded, medium duty all-purpose anchor

+ Length ID stamped on each threaded anchor

+ Anchors can be installed through the fixture for hole spotting not required
+ Chamfered impact section prevents damage to threads

+ Clip design prevents spinning during installation

+ Nominal drill bit diameter same as anchor diameter

APPROVALS AND LISTINGS

e Tested in accordance with ASTM E488
e Underwriters Laboratory (UL Listed) — File No. EX1289 (see listing)

e Federal GSA Specification
Meets the descriptive and proof load requirements of CID A-A-1923A, Type 4

GUIDE SPECIFICATIONS

CSI Divisions: 03 16 00 - Concrete Anchors, 04 05 19.16 - Masonry Anchors and 05 05 19 -
Post-Installed Concrete Anchors. Expansion anchors shall be Power-Stud as supplied by DEWALT,
Towson, MD. Anchors shall be installed in accordance with published instructions and the Authority
Having Jurisdiction.

DEWALT

ENGINEERED BY POWers

SECTION CONTENTS
General Information...........cc.ce..... 206
Installation Specifications .......... 207

Installation Procedure.................
Material Specifications
Performance Data..........ccocensrnenes

Design Criteria
(Allowable Stress Design)........... 211

Ordering Information..........cccueune 215

THREADED POWER-STUD
ASSEMBLY

HEAD STYLES

e Threaded Stud

ANCHOR MATERIALS

e Type 304 Stainless Steel

e Type 316 Stainless Steel
ANCHOR SIZE RANGE (TYP.)

e 1/4" diameter through 1" diameter
SUITABLE BASE MATERIALS
e Normal-weight Concrete

e Structural Lightweight Concrete

e Grouted Concrete Masonry (CMU)

www. DEWALT.com
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INSTALLATION SPECIFICATIONS

INSTALLATION SPECIFICATIONS 2
Type 304 and Type 316 Stainless Steel Power-Stud (o)
Anchor Diameter, d :
Dimension
1/ n 3/ " 1, L 5/ 1] 3/ L 7/ {] 1II u
ANSI Drill Bit Size, dbit (in.) 1/4 3/8 12 5/8 3/4 7/8 1 z
Fixture Clearance Hole, dh (in.) 5/16 7116 9/16 11/16 13/16 15/16 1-1/8 <
Thread Size (UNC) 1/4-20 3/8-16 1/2-13 5/8-11 3/4-10 7/8-9 1-8 ol
Nut Height (in.) 7/32 21/64 7116 35/64 41/64 3/4 55/64 <
Washer 0.D. (304 SS), dw (in.) 5/8 13/16 1-1116 1-3/4 2 2-1/4 2-1/2 ( @)
Washer 0.D. (316 SS), dw (in.) 5/8 7/8 1-1/4 1-1/2 1-3/4 2 2 E
Wrench Size (in.) 7116 9/16 3/4 15/16 1-1/8 1-5/16 1-1/2 <
Tightening Torque, Tinst (ft-IbS) 8 28 60 90 175 250 300 :
Tightening torque is listed for anchors installed in normal-weight concrete. Consult performance data tables for other base materials. u
-~ Oy o Nomenclature L
d = Diameter of anchor E
dot = Diameter of drill bit
dn = Diameter of fixture clearance hole
_ dw = Diameter of washer
h = Base material thickness -
The minimum value of h should be ® 2
1.5hy or 3" whichever is greater n S
hv= Minimum embedment depth <
I = Overall length of anchor : S
t = Fixture thickness |_ %
Ne
(gl
D
§e o =
By B
=3
INSTALLATION PROCEDURE (@ 3
[« TR
Threaded Stud Version S
n
Step 1 Step 2 Step 3 Step 4
Using the proper Remove dust Position the washer Tighten the anchor
diameter bit, drill a and debris from on the anchor and by turning the nut
hole into the base the hole during thread on the nut. 3 1o 5 turns past
material to a depth drilling (e.g. Drive the anchor finger tight or by
of at least 1/2" or dust extractor, through the fixture applying the guide
one anchor diameter hollow bit) or into the anchor hole installation torque
deeper than the following drilling until the nut and from the finger
embedment required. (e.g. suction, washer are firmly tight position.
—=| The tolerances of forced air) to seated against the
+| the drill bit used extract loose fixture. Be sure the
.| must meet the ) particles created i anchor is driven i ’
;| requirements of ANSI bl by drilling. RN to the required LN
| Standard B212.15 i : embedment depth. e L

MATERIAL SPECIFICATIONS

co“n':lf",':;m Type 304 Stainless Steel Power-Stud | Type 316 Stainless Steel Power-Stud | . .
Type 304Cu (1/4"— 3/4", lengths up to 7" , ‘
Anchor Bod Type 316 Stainless Steel
y Type 304 (7/8"-1", lengths up to 7") w I

Nut Type 18-8 (300 Series) Stainless Steel Type 316 Stainless Steel ;
Washer Type 18-8 (300 Series) Stainless Steel Type 316 Stainless Steel T
i : i i i Hex  Washer Anchor Interlockin =
Expansion Wedge Type 18-8 (300 Series) Stainless Steel Type 316 Stainless Steel oA Body Wedos g %
Stainless steel anchor components are passivated. 2
Length Identification (Threaded Version) g
Mark IS ™ A B c D E F G H I 5
From 1/2" 1" 1-1/2" 2" 2-1/2" 3" 3-1/2" 4" 4-1/2" 5" 5-1/2" %
Up to but " W i 0 " " W " " " " E
not including 1 1-1/2 2 2-1/2 3 3-1/2 4 4-1/2 5 5-1/2 6 %
=
Mark J K L M N 0 P Q R s T s
From 6" 6-1/2" 7" 7-1/2" 8" 8-1/2" 9" 9-1/2 10" 11" 12" 3
Up to but " " " " " " " " " " E
not including 6-1/2 7 7-1/2 8 8-1/2 9 9-1/2 10 1 12 13 é

1-800-4DEWALT
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PERFORMANCE DATA
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Ultimate Load Capacities for Stainless Steel Power-Stud in Normal-Weight Concrete'?

Minimum Minimum Concrete Compressive Strength (f'c)
LOEL Embedment
Diameter Depth 2,000 psi (13.8 MPa) 4,000 psi (27.6 MPa) 6,000 psi (41.4 MPa)
.:_ h Tension Shear Tension Shear Tension Shear
(mm) in. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(mm) (kN) (kN) (kN) (k) (k) (kN)
1-1/8 1,240 1,580 1,440 1,620 1,740 1,620
(28.6) (5.6) (7.1) 6.5 (7.3) (7.8) (7.3
1/4 1-1/2 1,635 1,580 2,080 1,620 2,100 1,620
(6.4) (38.1) (7.4) (7.1) 9.4 (7.3) 9.9 (7.3)
2 1,900 1,580 2,080 1,620 2,100 1,620
(50.8) (8.6) (7.0) 9.4 (7.3) 9.9 (7.3)
1-5/8 1,920 3,560 3,040 3,760 3,040 3,760
(41.3) (8.6) (16.0) (13.7) (16.9 (13.7) (16.9)
3/8 2 2,800 3,560 3,850 3,760 4,075 3,760
(9.5 (50.8) (12.6) (16.0) (7.3 (16.9) (18.3) (16.9)
3 4,100 3,560 4,200 3,760 4,200 3,760
(76.2) (18.9) (16.0) (18.7) (16.9) (18.7) (16.9)
2-1/4 3,440 6,540 5,560 6,800 6,540 6,800
(67.2) (15.9) (29.4) (25.0) (30.6) (29.4) (30.6)
1/2 3 5,100 6,540 6,540 6,800 6,540 6,800
(12.7) (76.2) (23.0) (29.4) 29.4) (30.6) (29.4) (30.6)
4 5,700 6,540 6,540 6,800 6,540 6,800
(101.6) (25.7) (29.4) 29.4) (30.6) (29.4) (30.6)
2-3/4 6,240 9,280 8,300 11,900 9,860 11,900
5/8 (69.9) (27.8) (41.8) (37.4) (53.6) (44.4) (63.6)
(15.9) 4 7,125 9,280 9,000 11,900 9,000 11,900
(101.6) (31.7) (41.8) (40.0) (63.6) (40.0) (63.6)
3-3/8 7,420 12,380 9,500 15,060 10,250 15,060
3/4 (85.7) (33.0) (65.7) (42.3) (67.8) (45.6) (67.8)
(19.1) 5 10,640 12,380 10,640 15,060 10,640 15,060
(127.0) (47.3) (65.7) (47.3) (67.8) (47.3) (67.8)
3-7/8 7,600 17,960 12,300 24,160 12,500 24,160
(98.4) (34.2) (80.8) (55.4) (108.7) (65.6) (108.7)
7/8 4-1/2 9,600 17,960 12,500 24,160 12,500 24,160
(22.2) (114.3) 43.2) (80.8) (55.6) (108.7) (65.6) (108.7)
5-3/4 10,640 17,960 12,500 24,160 12,500 24,160
(146.1) (47.3) (80.8) (65.6) (108.7) (55.6) (108.7)
4-1/2 8,740 26,420 13,820 31,100 17,125 31,100
(114.3) (39.3) (118.9) 62.2) (140.0) (76.2) (140.0)
1 5-1/2 12,770 26,420 17,125 31,100 17,125 31,100
(25.4) (139.7) (57.5) (118.9) (76.2) (140.0) (76.2) (140.0)
6-1/2 16,605 26,420 17,125 31,100 17,125 31,100
(165.1) (74.7) (118.9) (76.2) (140.0) (76.2) (140.0)

1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.

2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load. Consideration of safety factors of 10 or higher may be necessary
depending upon the application such as life safety or overhead.

www. DEWALT.com
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Allowable Load Capacities for Stainless Steel Power-Stud in Normal-Weight Concrete'>* a
Minimum Minimum Concrete Compressive Strength (f'c)
LT Embedment - - - (o)
Diameter Depth 2,000 psi (13.8 MPa) 4,000 psi (27.6 MPa) 6,000 psi (41.4 MPa) :
i:. h Tension Shear Tension Shear Tension Shear
(mm) n. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. L2
(mm) (kN) (kN) (kN) (kN) (kN) (kN) 4
1-1/8 310 395 360 405 435 405 <
(28.6) (1.4) (1.8) (1.6) (1.8) (2.0) (1.8)
1/4 1-1/2 410 395 520 405 525 405 e |
(6.4) (38.1) (1.8) (1.8) 2.3) (1.8) (2.4) (1.8) <
2 475 395 520 405 525 405 'S
(50.8) (2.1) (1.8) 2.3 (1.8) (2.4) (1.8) -
1-5/8 480 890 760 940 760 940 z
(41.3 (2.2) 4.0 (3.4 4.2) (3.4) 4.2
3/8 2 700 890 965 940 1,020 940 <
9.5 (50.8) (3.2 (4.0) 4.3 4.2) (4.6) 4.2 :
3 1,025 890 1,050 940 1,050 940
(76.2) (4.6) 4.0) 4.7 (4.2) 4.7 4.2) O
2-1/4 860 1,635 1,390 1,700 1,635 1,700 i
(67.2) (3.9) (7.4) 6.3) (7.7) (7.4) (7.7) E
12 3 1,275 1,635 1,635 1,700 1,635 1,700
(12.7) (76.2) (5.7) (7.4) (7.3) (7.7) (7.3 (7.7)
4 1,425 1,635 1,635 1,700 1,635 1,700
(101.6) (6.4) (7.4) (7.3) (7.7) (7.3 (7.7) o
2-3/4 1,560 2,320 2,075 2,975 2,215 2,975 () 2
5/8 (69.9) 6.9) (10.4) 9.3) (13.4) 9.9 (13.4) n §
(15.9) 4 1,780 2,320 2,250 2,975 2,250 2,975
(101.6) 7.9 (10.4) (10.0) (13.4) (10.0) (13.4) =) 5
3-3/8 1,855 3,095 2,375 3,765 2,560 3,765 P g
3/4 (85.7) (8.3 (13.9) (10.6) (16.9) (11.4) (16.9) m o
(19.1) 5 2,660 3,095 2,660 3,765 2,660 3,765 [ i
(127.0) (11.8) (13.9) (11.8) (16.9) (11.8) (16.9) : S
3-7/8 1,900 4,490 3,075 6,040 3,125 6,040 2
(98.4) (8.6) (20.2) (13.8) (27.2) (13.9) (27.2) m =
7/8 4-1/2 2,400 4,490 3,125 6,040 3,125 6,040 ; D
(22.2) (114.3) (10.8) (20.2) (13.9) (27.2) (13.9) (27.2) %
5-3/4 2,660 4,490 3,125 6,040 3,125 6,040 o 0
(146.1) (11.8) (20.2) (13.9) (27.2) (13.9) (27.2) n B
4-1/2 2,185 6,605 3,455 7,775 4,280 7,775 -%
(114.3) 9.8) (29.7) (15.5) (35.0) (19.0) (35.0) 195}
1 5-1/2 3,195 6,605 4,280 7,775 4,280 7,775
(25.4) (139.7) (14.4) (29.7) (19.0) (35.0) (19.0) (35.0)
6-1/2 4,150 6,605 4,280 7,775 4,280 7,775
(165.1) (18.7) (29.7) (19.0) (35.0) (19.0) (35.0)
1. Allowable load capacities listed are calculated using and applied safety factor of 4.0. Consideration of safety factors of 10 or higher may be necessary depending upon the application such as
life safety or overhead.
2. Allowable load capacities are multiplied by reduction factors found in the Design Criteria section when anchor spacing or edge distances are less than critical distances.
3. Linear interpolation may be used to determine allowable loads for intermediate embedments and concrete compressive strength.
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PERFORMANCE DATA ENGINEERED BY POWers

3 Ultimate and Allowable Load Capacities for Stainless Steel Power-Stud in Structural Lightweight Concrete'**
m Minimum Concrete C ive Strength (f'
ﬂ Anchor Min. inimum Con - ompressive ngth (f'c) Shear, Ibs (kN)
: Diameter Install Embed. Tension, Ibs (kN)
d Torque Depth - - - . -
> in. ﬂTII"Is; _||v 3,000 psi (20.7 MPa) 4,000 psi (27.6 MPa) 5,000 psi (34.5 MPa) f'c > 3,000 psi (20.7 MPa)
z (mm) s, (,:::;,) Ultimate Allowable Ultimate Allowable Ultimate Allowable Ultimate Allowable
— Load Load Load Load Load Load Load Load
0 1/4 4 1-1/8 720 180 960 240 1,200 300 720 180
> (6.4) (28.6) (3.2 0.8 4.3 1.1 (5.4) (1.4 (3.2 0.8)
-~ 1-5/8 1,600 400 1,940 485 2,300 575 1,840 460
> 3/8 20 41.3 (7.2 (1.8 8.7) (2.2 (10.4) (2.6) 8.3 2.1
z 9.9 3 _ _ 2,860 715 _ _ 1,840 460
oy (76.2) (12.9 (3.2 8.3 2.1)
2-1/4 2,820 705 3,180 795 3,560 890 5,040 1,260
: 1/2 30 (67.2) (12.7) (3.2 (14.3) (3.6) (16.0) 4.0) (22.7) (5.7)
o (12.7) 4 3 B 4,200 1,050 B _ 5,040 1,260
’ (101.6) (18.9) 4.7) (22.7) (5.7)
m 2-3/4 4,380 1,095 4,980 1,245 5,580 1,395 6,940 1,735
5/8 65 (69.9) (19.7) 4.9 (22.4) (5.6) (25.1) 6.3 (31.2 (7.8)
(15.9) 5 _ _ 6,920 1,730 _ _ 6,940 1,735
(127.0) (31.1) (7.8 (31.2 (7.8)
o
=) v 3-3/8 5,060 1,265 5,600 1,400 6,140 1,535 9,880 2,470
% ° 3/4 90 (85.7) (22.8) (5.7) (25.2) 6.3 (27.6) 6.9 (44.5) (11.1)
7] (19.1) 5 _ _ 9,300 2,325 _ _ 9,880 2,470
& = (127.0 (1.9 (105 (445 (11.1)
L m 1. Tabulated load values are for anchors installed in sand-lightweight concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
c% : 2. Allowable load capacities listed are calculated using and applied safety factor of 4.0. Consideration of safety factors of 10 or higher may be necessary depending upon the application such as
(§' ] life safety or overhead.
o m 3. Allowable load capacities are multiplied by reduction factors found in the Design Criteria section when anchor spacing or edge distances are less than critical distances.
g =1
2 G
o
=
=9
Q
=
(<)
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ENGINEERED BY POWVers DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)
Ultimate and Allowable Load Capacities for Stainless Steel Power-Stud in Grout-Filled Concrete Masonry'>* (7]
~ Grout-Filled Concrete Masonry “
Anchor | Install e Min. Min, m > 1,500 psi (10.4 MPa) (o]
Dia Torque Embed. Edge End " :
d * Tost Delrth Distance Distance Ultimate Load Allowable Load
in. ft.-lbs. in. in. in. Tension Shear Tension Shear >
(mm) () (mm) (mm) Ibs. Ibs. Ibs. Ihs. -4
(kN) (kN) (kN) (kN) <
1-1/8 3-3/4 3-3/4 1,230 1,230 245 245
1/4 4 (28.6) (95.3) (95.3) (6.5 (5.9) (1.1 1.1 ™ |
©.4) 2 5-1/4 3-3/4 1,670 1,230 335 245 g
(50.8) (133.4) (95.3) (7.5 (5.5 (1.5 1.1 [ © ]
1-5/8 5-5/8 5-5/8 1,990 3,240 400 650 —
3/8 20 41.3) (142.9) (142.9) 9.0 (14.6) (1.8 2.9 Moimun End H | z
9.9 3 7-7/8 5-5/8 2,200 3,240 440 650 — «
(76.2) (200.0) (142.9) 9.9 (14.6) (2.0) 2.9 T :
2-1/4 7-1/2 7-1/2 2,260 6,230 450 1,245 % [ © ]
1/2 30 (67.2) (190.5) (190.5) (10.2) (28.0) (2.0) (5.6) H ]
(12.7) 4 10-1/2 7-1/2 2,620 6,230 525 1,245 H E
(101.6) (266.7) (190.5) (11.8) (28.0) (2.4 (5.6) E
2-3/4 9-3/8 9-3/8 3,170 7,830 635 1,565 E
5/8 65 (69.9) (238.1) (238.1) (14.3) (35.2) (2.9 (7.0) =
(15.9) 5 13-1/8 9-3/8 3,780 7,830 755 1,565 @ &
(127.0) (333.4) (238.1) (17.0) (35.2) (3.4) (7.0) n -(CC)
3-3/8 11-1/4 11-1/4 4,085 9,760 815 1,950 <<
34 @7 | 858 | (858 (18.4) (43.9) 37) ©8 - S
90 (73]
(19.1) 5 15-3/4 11-1/4 4,420 9,760 885 1,950 [ =
(127.0) (400.1) (285.8) (19.9 (43.9) 4.0) (8.8 m ,j(jl
1. Tabulated load values are for anchors installed in minimum 8-inch wide, minimum Grade N, Type I, lightweight, medium-weight or :' o)
normal-weight concrete masonry units conforming to ASTM C 90. Mortar must be minimum Type N. Masonry cells may be grouted. —8’
Masonry compressive strength must be at the specified minimum at the time of installation (f'm > 1,500 psi). m %’
2. Allowable load capacities listed are calculated using and applied safety factor of 5.0. Consideration of safety factors of 10 or higher may ; >
be necessary depending upon the application such as life safety or overhead. %
3. The tabulated values are for anchors installed at a minimum of 12 anchor diameters on center for 100 percent capacity. Spacing o w0
distances may be reduced to 6 anchor diameters on center provided the capacities are reduced by 50 percent. Linear interpolation may n E
be used for intermediate spacing. -%
)

DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)

Combined Loading

For anchors loaded in both shear and tension, the combination of loads should be proportioned as follows:

5 5 Where: Nu = Applied Service Tension Load
Nu\3, (Vu)3 Nu Vu 1 Nn = Allowable Tension Load

Nl T Wn) =1 % ANnl Tlvn] < Vu = Applied Service Shear Load

Vi = Allowable Shear Load

LOAD ADJUSTMENT FACTORS FOR SPACING AND EDGE DISTANCES'

Anchor Installed in Normal-Weight Goncrete

0 Anchor Load Type Critical Distance Critical Minimum Distance Minimum
imension (Full Anchor Capacity) Load Factor (Reduced Capacity) Load Factor
Spacing (s) Tension and Shear Ser = 2.0hy Frns = Fus=1.0 Smin = Ny Fns = Fus =0.50
Edge Distance (0 Tension Cer = 12d Frve=1.0 Cmin = 5d Fne =0.75
Shear Cer=12d Fie=1.0 Cmin = 5d Fve =0.75
Anchor Installed in Structural Lightweight Concrete
0 Anchor Load Type Critical Distance Critical Minimum Distance Minimum
imension (Full Anchor Capacity) Load Factor (Reduced Capacity) Load Factor
Spacing (s) Tension and Shear Ser = 2.0hy Fns = Fis=1.0 Smin = N, Fys = Fvs =0.50
Edge Distance (0 Tension Cer = 12d Fne =1.0 Cmin = 5d Fne = 0.95
Shear Cer = 12d Fee=1.0 Cmin = 5d Fve = 0.30

1. Allowable load values found in the performance data tables are multiplied by reduction factors when anchor spacing or edge distances are less than critical distances. Linear interpolation is
allowed for intermediate anchor spacing and edge distances between critical and minimum distances. When an anchor is affected by both reduced spacing and edge distance, the spacing and
edge reduction factors must be combined (multiplied). Multiple reduction factors for anchor spacing and edge distance may be required depending on the anchor group configuration.
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DESIGN CRITERIA (ALLOWABLE STRESS DESIGN) ———

g Spacing Load Adjustment Factors for Normal-Weight and Lightweight Concrete (Continued Below)
m Dia. (in.) 1/4 3/8 172 5/8
n h (in.) 1-1/8 | 1-1/2 2 2-3/4 | 1-5/8 2 3 4-1/4 | 2-1/4 3 4 5 6 2-3/4 | 3-1/2 4 5 7
: Sor (in.) 2-1/4 3 4 5-1/2 | 3-1/4 4 6 8-1/2 | 4-1/2 6 8 10 12 5-1/2 7 8 10 14
Smin (in.) 1-1/8 | 1-1/2 2 2-3/4 | 1-5/8 2 3 4-1/4 | 2-1/4 3 4 5 6 2-3/4 | 3-1/2 4 5 7
> 1-1/8 1 050 | - - - - - - - - - - - - -
2 1-1/2 | 067 [ 050 | - - - - - - - - - - - - -
- 158 | 072 [ 054 | - - Jos0 [ - - - - - - - - - - -
0 2 089067 o050 - Jo62]050] - - - - - - - - - -
3 2-1/4 | 100 [ 075 | 056 | - 069|056 | - - o0 | - - - - - - -
- 2-3/4 | 1.00 | 0.92 | 0.69 | 050 | 085 | 069 | - - |06l - - - - |os0 | - -
= 3 [ 1.00] 100|075 055 092075050 - Jo67 o050 - - - |los | - -
3-1/4 | 1.00 | 1.00 | 0.81 | 059 | 100 | 081 | 054 | - [o072 ] 054 | - - - |os9 | - -
4 —| 312100 ] 1.00 | 0.88 | 064 | 1.00 | 0.88 | 058 | - [ 078 [ 058 | - - - | o064 050 -
0 &4 |00 100 100073 1.001.00 | 067 | - |089 o067 050 - - o073 ] 057 [ 050
- - & | 41/4 | 1.00 | 1.00 [ 1.00 | 0.77 | 1.00 | 1.00 | 0.71 | 050 | 0.94 | 0.71 | 053 | - - o077 ] o061 ]053
o @ 4t/2] 100|100 100082100 100]075]053|100]075]056]| - - | o082 ]| o064 056 -
£ 5 [1.00] 100 100 ] 091 100 ] 1.00 | 083 ] 059 | 100 | 083 ] 063|050 | - |091 ] o071 ]063] 050
4 8| 51/2 [ 1.00 | 1.00 | .00 [ 1.00 | 1.00 | 1.00 | 0.92 | 0.65 | 1.00 | 0.92 | 060 | 055 | - | 1.00 | 0.79 | 0.69 | 0.55
L) “1 6 [1.00]1.00] 100|100 ] 1.00 ] 100 1.00 | 071 | 1.00 ] 1.00 | 075 [ 060 | 050 | 1.00 | 0.86 | 0.75 | 0.60 | -
7 | 1.00] 100 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 [ 0.82 | 1.00 | 1.00 | 0.88 | 0.70 | 0.58 | 1.00 | 1.00 | 0.88 | 0.70 | 0.50
8 [ 1.00] 100 | 100 | 1.00 ] 1.00 | 1.00 | 1.00 [ 094 | 1.00 | 1.00 | 1.00 | 0.80 [ 0.67 | 1.00 | 1.00 | 1.00 | 0.80 | 0.57
@ 8-1/2 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.85 | 0.71 | 1.00 | 1.00 | 1.00 | 0.85 | 0.61
Sy v | 10 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.83 | 1.00 | 1.00 | 1.00 | 1.00 | 0.71
%O 11 [ 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.92 | 1.00 | 1.00 | 1.00 | 1.00 | 0.79
A 12 [ 1.00 [ 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.86
2 E 13 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.93
% m 14 [ 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
2 X
® Clﬂ Spacing Load Adjustment Factors for Normal-Weight and Lightweight Goncrete (Continued from Ahove)
" Dia. (in.) 3/4 78 1 1-1/4
3 q h (in.) 3-3/8 4 5 6 8 3-7/8 | 4-1/2 | 5-3/4 7 8 4-1/2 | 5-1/2 | 6-1/2 8 9 5-1/2 7 10
5. : Sor (in.) 6-3/4 8 10 12 16 7-3/4 9 11-1/2] 14 16 9 11 13 16 18 1 14 20
S U smn (in.) | 3-3/8 4 5 6 8 3-7/8 | 4-1/2 | 5-3/4 7 8 | 4-1/2]5-1/2 | 6-1/2 8 9 5-1/2 7 10
pg
Z ® 338 [ 050 | - - - - - - - - - - - - - - - - -
;:’r 378 057 | - - - - o500 ] - - - - - - - - - -
= 4 o059 o050 - - - los2 ] - - - - - - - - - -
41/2 [ 067 | 056 | - - - lossfos0 | - - - los0 | - - - - -
5 0741063050 - - | oes o5 | - - - los6 | - - - - -
51/2 | 081 ] 069 | 055 | - - o7t o6t | - - - lo6t [os0 | - - - | 050
5-3/4 | 085 | 072 | 058 | - - | o74]o64 | 050 - - |o64 o052 - - - | 052
6 |08 ] 075|060 050 ] - |o077 067052 - - lo67 o055 | - - - 1055
=| 6121096 | 081 [065[054] - [o084]072]057 [ - - |o72 o059 050 | - - | 059
£(634| 100|084 ]068 056 | - [087 [075]059 [ - - |o7s o6t 052 ] - - | 061 -
E| 7 | 1o00]o8 o070 o058 - |o090|o78] 061|050 | - |o078]064]054] - - | 064 [ 050
»|73/4 100 [ 097 [078 o065 - [ 100 086|067 055 - [086|070]060] - - o070 [ o055
g 8 [ 1.00] 100 ] 0.80 [0.67 ] 050 | 1.00 [0.89 | 070 [ 057 [ 050 [ 089 | 0.73 | 062 [ 050 | - [ 073 | 0.57
8| 9 | 100]100]09 [075] 056 | 1.00 ] 1.00] 078 | 0.64 | 056 | 1.00 | 0.82 | 0.69 | 056 | 0.50 | 0.82 | 0.64 -
“1 10 [ 1.00 ] 1.00 [ 1.00 | 083 | 063 ] 1.00 | 1.00 | 0.87 | 0.71 | 063 | 1.00 | 0.91 | 0.77 | 063 | 056 | 091 | 0.71 | 050

11 1.00 | 1.00 | 1.00 | 092 | 069 | 1.00 | 1.00 | 096 | 0.79 | 0.69 | 1.00 | 1.00 | 0.85 | 0.69 | 0.61 | 1.00 | 0.79 | 0.55
11-1/2] 1.00 | 1.00 | 1.00 | 0.96 | 0.72 | 1.00 | 1.00 | 1.00 | 0.82 | 0.72 | 1.00 | 1.00 | 0.88 | 0.72 | 0.64 | 1.00 | 0.82 | 0.58
12 1.00 | 1.00 | 1.00 | 1.00 | 0.75 | 1.00 { 1.00 | 1.00 | 0.86 | 0.75 | 1.00 | 1.00 | 0.92 | 0.75 | 0.67 | 1.00 | 0.86 | 0.60
13 1.00 | 1.00 | 1.00 | 1.00 | 0.81 | 1.00 | 1.00 | 1.00 | 093 | 0.81 | 1.00 | 1.00 | 1.00 | 0.81 | 0.72 | 1.00 | 0.93 | 0.65
14 1.00 | 1.00 | 1.00 | 1.00 | 0.88 | 1.00 | 1.00 | 1.00 | 1.00 | 0.88 | 1.00 | 1.00 | 1.00 | 0.88 | 0.78 | 1.00 | 1.00 | 0.70
16 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.89 | 1.00 | 1.00 | 0.80
18 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 { 1.00 [ 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.90
20 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 f 1.00 | 1.00 | 1.00 | 1.00 ] 1.00 | 1.00 ] 1.00 | 1.00

Notes: Critical spacing (ser) is equal to 2 embedment depths (2h) at which the anchor achieves 100% of load.
Minimum spacing (smin) is equal to 1 embedment depth (hv) at which the anchor achieves 50% of load.
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—— DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)
Edge Distance Load Adjustment Factors for Normal-Weight Concrete (7]
n N Notes: For anchors loaded in tension, the critical edge distance “
Edge Distance, Tension (Fic) (cer) is equal to 12 anchor diameters (12d) at which the anchor °
Diameter (in.) 14 3/8 172 5/8 3/4 8 1 achieves 100% of load. -
Minimum edge distance (cmin) is equal to 5 anchor diameters (5d)
Cor (in.) 3 4-1/2 6 7-1/2 9 10-1/2 12 at which the anchor achieves 75% of load. Lo
Cnin (in.) 1-1/4 1-7/8 2-1/2 3-1/8 3-3/4 4-3/8 5 z
1-1/4 0.75 <
1-5/8 0.80 - wl
1-7/8 0.84 0.75 <
2 0.86 0.76 - !
2-1/2 0.93 0.81 0.75 4
3 1.00 0.86 0.79 - g
3-1/8 1.00 0.87 0.79 0.75 - :
7 3-3/4 1.00 0.93 0.84 0.79 0.75 19
E 4 1.00 0.95 0.86 0.80 0.76 = il
5 4-3/8 1.00 0.99 0.88 0.82 0.78 0.75 E
g 4-1/2 1.00 1.00 0.89 0.83 0.79 0.76 -
ﬂ 5 1.00 1.00 0.93 0.86 0.81 0.78 0.75
g 6 1.00 1.00 1.00 0.91 0.86 0.82 0.79 ® _é
& 6-1/4 1.00 1.00 1.00 0.93 0.87 0.83 0.79 n §
7 1.00 1.00 1.00 0.97 0.90 0.86 0.82 = =
7-1/2 1.00 1.00 1.00 1.00 0.93 0.88 0.84 P %
8 1.00 1.00 1.00 1.00 0.95 0.90 0.86 m o
9 1.00 1.00 1.00 1.00 1.00 0.94 0.89 i E
10-1/2 1.00 1.00 1.00 1.00 1.00 1.00 0.95 : %’
12 1.00 1.00 1.00 1.00 1.00 1.00 1.00 w %
15 1.00 1.00 1.00 1.00 1.00 1.00 1.00 ; %
Q:
Edge Distance, Shear (Fr) oo o suao 12 anhor dametrs (120 at i e ancrr g
Diameter (in.) 14 318 12 5/8 3/ 718 1 achieves 100% of load.
Minimum edge distance (cmin) is equal to 5 anchor diameters (5d)
Cer (in.) 3 4-1/2 6 7-1/2 9 10-1/2 12 at which the anchor achieves 35% of load.
Cnin (in.) 1-1/4 1-7/8 2-1/2 3-1/8 3-3/4 4-3/8 5
1-1/4 0.35
1-5/8 0.49 -
1-7/8 0.58 0.35
2 0.63 0.38 -
2-1/2 0.81 0.50 0.35
3 1.00 0.63 0.44 -
3-1/8 1.00 0.66 0.47 0.35 -
7 3-3/4 1.00 0.81 0.58 0.44 0.35
'§ 4 1.00 0.88 0.63 0.48 0.38 -
s 4-3/8 1.00 0.97 0.70 0.54 0.43 0.35
g 4-1/2 1.00 1.00 0.72 0.55 0.44 0.36 -
_13 5 1.00 1.00 0.81 0.63 0.50 0.42 0.35
';, 6 1.00 1.00 1.00 0.78 0.63 0.52 0.44 -
& 6-1/4 1.00 1.00 1.00 0.81 0.66 0.55 0.47 e
7 1.00 1.00 1.00 0.93 0.75 0.63 0.54 5‘
7-1/2 1.00 1.00 1.00 1.00 0.81 0.68 0.58 %
8 1.00 1.00 1.00 1.00 0.88 0.73 0.63 g
9 1.00 1.00 1.00 1.00 1.00 0.84 0.72 §
10-1/2 1.00 1.00 1.00 1.00 1.00 1.00 0.86 %
12 1.00 1.00 1.00 1.00 1.00 1.00 1.00 =
15 1.00 1.00 1.00 1.00 1.00 1.00 1.00 %
2
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DESIGN CRITERIA (ALLOWABLE STRESS DESIGN) ———

g Edge Distance Load Adjustment Factors for Lightweight Concrete
P Edgo Distance, Tension (Fc o1 0 12 ancho s (124t i he anhor
T Diameter (in) | 1/4 38 12 5/8 3/4 718 1 achieves 100% of load. _
Minimum edge distance (cmin) is equal to 5 anchor diameters (5d)
> Car (in.) 3 4-1/2 6 7-1/2 9 10-1/2 12 at which the anchor achieves 95% of load.
z Cnin (in.) 1-1/4 1-7/8 2-1/2 3-1/8 3-3/4 4-3/8 5
a 1-1/4 0.95 - - - - - -
-3 1-5/8 0.96 - - - - - -
[ 1-7/8 0.97 0.95 - - - - -
> 2 0.97 0.95 - - - - -
z 2-1/2 0.99 0.96 0.95 - - - -
A 3 1.00 0.97 0.96 - - - -
: 3-1/8 1.00 0.97 0.96 0.95 - - -
o n 3-3/4 1.00 0.99 0.97 0.96 0.95 - -
’ 'E: 4 1.00 0.99 0.97 0.96 0.95 - -
(7] ° 4-3/8 1.00 1.00 0.98 0.96 0.96 0.95 -
g 4-1/2 1.00 1.00 0.98 0.97 0.96 0.95 -
.ﬁ 5 1.00 1.00 0.99 0.97 0.96 0.96 0.95
5,_C/)J v E, 6 1.00 1.00 1.00 0.98 0.97 0.96 0.96
% ° o 6-1/4 1.00 1.00 1.00 0.99 0.97 0.97 0.96
7] 7 1.00 1.00 1.00 0.99 0.98 0.97 0.96
% E 7-1/2 1.00 1.00 1.00 1.00 0.99 0.98 0.97
% I'I'I 8 1.00 1.00 1.00 1.00 0.99 0.98 0.97
=3 w 9 1.00 1.00 1.00 1.00 1.00 0.99 0.98
?ﬂé’ 10-1/2 1.00 1.00 1.00 1.00 1.00 1.00 0.99
é q 12 1.00 1.00 1.00 1.00 1.00 1.00 1.00
3. : 15 1.00 1.00 1.00 1.00 1.00 1.00 1.00
S~
5 @ ) Notes: For anchors loaded in shear, the critical edge distance
g Edge Distance, Shear (Fio) (cer) is equal to 12 anchor diameters (12d) at which the anchor
Diameter (in.) 1/a 3/8 12 5/8 3/4 78 1 achieves 100% of load.
Minimum edge distance (cmin) is equal to 5 anchor diameters (5d)
Cer (in.) 3 4-1/2 6 7-1/2 9 10-1/2 12 at which the anchor achieves 30% of load.
Cmin (in.) 1-1/4 1-7/8 2-1/2 3-1/8 3-3/4 4-3/8 5
1-1/4 0.30 - - - - - -
1-5/8 0.45 - - - - - -
1-7/8 0.55 0.30 - - - - -
2 0.60 0.33 - - - - -
2-1/2 0.80 0.47 0.30 - - - -
3 1.00 0.60 0.40 - - - -
3-1/8 1.00 0.63 0.43 0.30 - - -
n 3-3/4 1.00 0.80 0.55 0.40 0.30 - -
'§ 4 1.00 0.87 0.60 0.44 0.33 - -
s 4-3/8 1.00 0.97 0.68 0.50 0.38 0.30 -
g 4-1/2 1.00 1.00 0.70 0.52 0.40 0.31 -
.13 5 1.00 1.00 0.80 0.60 0.47 0.37 0.30
. ';, 6 1.00 1.00 1.00 0.76 0.60 0.49 0.40
g & 6-1/4 1.00 1.00 1.00 0.80 0.63 0.51 0.43
S 7 1.00 1.00 1.00 0.92 0.73 0.60 0.50
f%: 7-1/2 1.00 1.00 1.00 1.00 0.80 0.66 0.55
L 8 1.00 1.00 1.00 1.00 0.87 0.71 0.60
% 9 1.00 1.00 1.00 1.00 1.00 0.83 0.70
§ 10-1/2 1.00 1.00 1.00 1.00 1.00 1.00 0.85
Z 12 1.00 1.00 1.00 1.00 1.00 1.00 1.00
§ 15 1.00 1.00 1.00 1.00 1.00 1.00 1.00
8
|

www. DEWALT.com




DEWALT

ORDERING INFORMATION

ENGINEERED BY POWers
ORDERING INFORMATION
Stainless Steel Power-Stud
gat. No. Anchor Size | Min-Embed, | |lread- Std. Box | Std. Carton | Wt/100

Type 304 SS | Type 316 SS g
7300 7600 1/4" x 1-3/4" 1-1/8" 3/4" 100 500 3
7302 7602 1/4" x 2-1/4" 1-1/8" 1-1/4" 100 500 3-1/2
7304 7604 1/4" x 3-1/4" 1-1/8" 2-1/4" 100 500 4-3/4
7310 7610 3/8" x 2-1/4" 1-5/8" 1-1/4" 50 250 8-3/4
7312 7612 3/8" x 2-3/4" 1-5/8" 1-5/8" 50 250 9-1/2
7313 7613 3/8" x 3" 1-5/8" 1-7/8" 50 250 10-3/4
7314 7614 3/8" x 3-1/2" 1-5/8" 2-3/8" 50 250 12
7315 7615 3/8" x 3-3/4" 1-5/8" 2-5/8" 50 250 12-3/4
7316 7616 3/8" x 5" 1-5/8" 3-1/8" 50 250 15-1/2
7320 7620 1/2" x 2-3/4" 2-1/4" 1-3/8" 50 200 18
7322 7622 1/2" x 3-3/4" 2-1/4" 2-3/8" 50 200 23
7323 7623 1/2" x 4-1/2" 2-1/4" 3-1/8" 50 200 30
7324 7624 1/2" x 5-1/2" 2-1/4" 4-1/8" 50 150 34
7326 7626 12" x 7" 2-1/4" 5-5/8" 25 100 44
7330 7630 5/8" x 3-1/2" 2-3/4" 2" 25 100 40
7332 7632 5/8" x 4-1/2" 2-3/4" 3" 25 100 54
7333 7633 5/8" x 5" 2-3/4" 3-1/2" 25 100 57
7334 7634 5/8" x 6" 2-3/4" 4-1/2" 25 75 64
7336 7636 5/8"x 7" 2-3/4" 5-1/2" 25 75 72
7338 7638 5/8" x81/2" 2-3/4" 7" 25 75 84
7340 7640 3/4" x4 1/4" 3-3/8" 2-3/8" 20 60 70
7341 7641 3/4" x 4 3/4" 3-3/8" 2-7/8" 20 60 76
7342 7642 3/4"x51/2" 3-3/8" 3-5/8" 20 60 85
7344 7644 3/4" x 6-1/4" 3-3/8" 4-3/8" 20 60 95
7346 7646 3/4" x 7" 3-3/8" 5-1/8" 20 60 105
7348 7648 3/4" x 8-1/2" 3-3/8" 6-5/8" 10 40 120
7349 3/4" x 10" 3-3/8" 8-1/8" 10 30 135
7352 7/8" x 8" 3-7/8" 4-3/4" 10 40 160
7361 1"x6" 4-1/2" 2-3/8" 10 30 170
7363 1"x9" 4-1/2" 5-3/8" 10 30 240
7365 1" x12" 4-1/2" 8-3/8" 5 15 300

The published length is the overall length of the anchor. Allow for fixture thickness plus one anchor diameter for the nut and washer thickness when

selecting a length.
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POWER-STUD®
Stainless Steel Wedge Expansion Anchor
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GENERAL INFORMATION
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g GENERAL INFORMATION SECTION CONTENTS
m General Information..........c.ceeenne 216
g DOMESTIG WEDGE ANGHOR Installation Instructions..
> Carbon Steel and Stainless Steel Wedge Expansion Anchors Reference Performance Data .....218
Anchor produced in the U.S.A., nut and washer made in Taiwan or China* Ordering Information.........cccuuuus 220
r4
a PRODUCT DESCRIPTION
> The Domestic Wedge Anchor is a threaded, torque-controlled, carbon steel or stainless steel wedge
- expansion anchor which is designed for consistent performance in concrete. Suitable base materials
> are normal-weight and sand-lightweight concrete. The anchor is manufactured with carbon steel
4 body and expansion clip or a stainless steel body and expansion clip. Nut and washer are included. Vol - —
AN
A i 51hn&m&maaamam.ml”—+ 4 =
- - GENERAL APPLICATIONS AND USES '
o DOMESTIC WEDGE ANCHOR
) e Steel fixtures ASSEMBLY
(7] e Support connections
e Fquipment and railing THREAD VERSION
5 FEATURES AND BENEFITS * UNC threaded stud
%’ | w ) + Anchors made in the U.S.A., nut and washer made in Taiwan or China, domestic nut and washer ANCHOR MATERIALS
>Q available upon request. . gfrblon STteel Tgﬁ)g 2?3 ?tai”getssl
53 . Ly e , eel, or lype ainiess otee
& g + Nominal drill bit size is the same as the anchor diameter ANCHOR S:/;JE RANGE (TYP)
%5‘, + Anchor can be installed through standard size fixture clearance holes 4 dameter troudh 1 1/4"'
= . s ’ L4 lameter trou -
2 =| + Length ID code and identifying marking stamped on head of each anchor diameter ‘
D . . . .
2 O + Corrosion resistant stainless steel anchors available SUITABLE BASE MATERIALS
E E APPROVALS AND LISTINGS e Normal-weight Concrete
sm * Tested in accordance with ASTM E 488 * Lightwsight Concrete
«Q
E" g GUIDE SPEGIFICATIONS
o
§ m CSI Divisions: 03 16 00 - Concrete Anchors, 04 05 19.16 - Masonry Anchors and 05 05 19 - Post-
S > Installed Concrete Anchors. Expansion anchors shall be Domestic Wedge Anchor as supplied by
§ >z DEWALT, Towson, MD. Anchors shall be installed in accordance with published instructions and the
Sl ) Authority Having Jurisdiction.
- -
o MATERIAL SPECIFICATIONS
m Specification
Anchor component
Carbon Steel' Type 303 Type 316
Anchor body AISI C12L.14 Type 303 Stainless Steel Type 316 Stainless Steel
Washer AISI C1010-1018 300 Series Stainless Steel Type 316 Stainless Steel
Hex Nut Low g%rggynesrgzgel, AASTM Type 18-8 Type 316 Stainless Steel
EXpa”S(L‘l’ibWEdge AISI C1010-1018 1037 Type 18-8 Type 316 Stainless Steel
1. Plated with Zinc in accordance with ASTM B 633, SC1 Type |l
* Domestic nut and washer available upon request.

www. DEWALT.com



DEWALT
——— INSTALLATION INSTRUCTIONS

INSTALLATION INSTRUCTIONS

Installation Instructions for Domestic Wedge Anchor

Step 1 Step 2
Using the proper = Remove dust
drill bit size, drill a { and debris from

Step 3 Step 4

Position the washer Tighten the anchor
on the anchor and with a torque wrench
thread on the nut. by applying the

If installing through required installation

hole into the base the hole during
material to the drilling (..

)
o
()
X
L2
Z
&l
mll
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-
Zz
g
X
Lo
[
=

required depth. dust extractor, a fixture, drive the torque, Tinst.
The tolerances of hollow bit) or anchor through the
the drill bitused [~ following drilling fixture into the hole.
should meet the |~ | (e.g. suction, Be sure the anchor
- requirements of o forced air) to is driven to the
:[ ANSI Standard -, extract loose minimum required
B212.15. 2 % NS % ~ | particles created i / embedment depth. i )
ST by diling. AN IR
Installation Table for Domestic Wedge Anchor
Nominal Anchor Diameter (inch)
Anchor Property/ Notation | Units
e 1/ 3/8 12 5/8 3/4 78 1 1-1/4
; L
Anchor outside diameter d n. 0.25 0.375 0.500 0.625 0.750 0.875 1.000 1.250 m g
[&)
(=
. e . 1/4 3/8 1/2 5/8 3/4 7/8 1 1-1/4 ° <<
Nominal dril bit diameter S ANS] ANS| ANSI ANS] ANS| ANS] ANS] T 5
Minimum diameter of hole h in. 5/16 716 9/16 11/16 13/16 15/16 1-1/8 1-3/8 Os
clearance in fixture z l%.
Minimum nominal h in 1-1/8 1-1/2 2-1/4 2.3/4 31/4 3.7/ 417 51/2 ®
embedment depth o ’ < =
Minimum hole depth ho in. 1-3/8 1-7/8 2-3/4 3-1/4 3-3/4 4-3/8 5 6 1T %
Minimum member thickness Pimin in. 3 3 3-3/8 4-1/8 4-7/8 5-13/16 6-3/4 8-1/4 G %
Installation torque Tinst ft.-Ibf. 5-10 25-30 50-60 75-90 150-175 200-250 250-300 400-450 n 7
@
Torque wrench/socket size - in. 7116 9/16 3/4 15/16 1-1/8 1-5/16 1-1/2 1-7/8 ;l =
Nut height - in. 7/32 21/64 7116 35/64 41/64 3/4 55/64 1-1/16 %
For SI: 1inch = 25.4 mm, 1 ft-If = 1.356 N-m. O=s
=
n
Length Identification ‘Iﬂ g
Mark A B [H D E F G H | J K L M N 0 P Q R S E S’
From |1-1/2"| 2" [|2-1/2"| 3" [|3-1/2"| 4" |4-1/2"| 5" [|5-1/2"| 6" |e-1/2"| 7 |(7-1/2"| 8" |8-1/2"| 9" |9-1/2] 10" 171" o
Up to
but not 2" |2-172" 3" |3-1/2"| 4" |4-1/2"| 5" |5-1/2"| 6" |e-1/2"| 7' |7-1/2"| 8" |8-1/2"| 9" |9-1/2| 10" 11" 12" n
including
Length identification mark indicates overall length of anchor.
Installation Detail
Nomenclature
= Diameter of anchor
W8 2 ot = Diameter of drill bit =
b Vo4 dn = Diameter of fixture clearance hole &
by R h = Base material thickness .
) The minimum value of h should =
o R be 1.5hwm or 3" whichever is o
N v boam greater S
: & h om = Minimum embedment depth g
fa . PR 2
> § ho (g
! v VN 5
Ab GA \/ 4 < (%
G <
coe Oyie |6« O
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Ultimate Load Capacities for Domestic Wedge Anchor in Normal-Weight Concrete'*

Concrete Compressive Strength, f'c
Plominal Em 2,000 psi 4,000 psi 6,000 psi
Diameter Depth Ultimate Tension Ultimate Shear Ultimate Tension Ultimate Shear Ultimate Tension Ultimate Shear
(in.) (in.) Load Capacity Load Capacity Load Capacity Load Capacity Load Capacity Load Capacity

(Ibs.) (1bs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
1-1/8 1,170 1,770 2,775

1/4 1-3/4 1,840 1,445 2,410 1,815 2,775 2,635
2-3/4 1,975 2,750 2,830
1-1/2 1,630 3,640 4,450

3/8 3 3,230 4,320 5,655 5120 5975 6,235
5 4,075 6,330 6,360
2-1/4 4,000 6,715 9,615

1/2 4 6,335 7,420 8,945 9,380 10,190 9,890
6 6,900 10,175 12,065
2-3/4 5,000 8,750 9,760

5/8 5 8,855 8,265 15,5690 12,930 16,800 16,375
7 9,380 16,710 17,735
3-1/4 6,640 11,315 16,230

3/4 6 10,085 12,505 18,410 17,050 21,095 22,965
8 11,170 19,805 22,525

7/8 il 5% 18,250 10,359 20,235 10509 23,980
5-3/4 12,065 18,250 23,405
4-1/2 9,775 18,250 27,460

1 7-1/2 11,890 23,620 26,725 27,605 34,960 28,910
10 15,590 30,490 37,840
5-1/2 17,550 22,970 32,370

1-1/4 7 21,050 32,275 27,845 42,690 48,365 55,565
10 27,895 34,790 61,270

1. Tabulated load values are for anchors installed in uncracked concrete with no edge or spacing considerations. Concrete compressive strength must be at the specified minimum
at the time of installation.
2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working loads.
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Allowable Load Capacities for Carbon Steel and Stainless Steel Domestic Wedge Anchor
in Normal-Weight Concrete'>*

Concrete Compressive Strength, f'c
Plominal o 2,000 psi 4,000 psi 6,000 psi
Diameter Depth Allowable Tension | Allowable Shear | Allowable Tension | Allowable Shear | Allowable Tension | Allowable Shear
(in.) (in.) Load Capacity Load Capacity Load Capacity Load Capacity Load Capacity Load Capacity
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (1bs.)
1-1/8 295 445 695
1/4 1-3/4 460 360 600 455 695 660
2-3/4 495 690 710
1-1/2 410 910 1,115
3/8 3 810 1,080 1,415 1,280 1,495 1,560
5 1,020 1,580 1,590
2-1/4 1,000 1,680 2,405
1/2 4 1,585 1,855 2,235 2,345 2,550 2,475
6 1,725 2,545 3,015
2-3/4 1,250 2,190 2,440
5/8 5 2,215 2,065 3,900 3,235 4,200 4,095
7 2,345 4,180 4,435
3-1/4 1,660 2,830 4,060
34 6 2,520 3,125 4,600 4,265 5,275 5,740
8 2,795 4,950 5,630
8 3-7/8 2,100 4565 4,090 5,060 4,200 5,995
5-3/4 3,015 4,565 5,850
4-1/2 2,445 4,565 6,865
1 7-1/2 2,975 5,905 6,685 6,900 8,740 7,230
10 3,900 7,625 9,460
5-1/2 4,390 5,745 8,095
1-1/4 7 5,265 8,070 6,960 10,675 12,095 13,890
10 6,975 8,700 15,320
1. Tabulated load values are for anchors installed in uncracked concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
2. Allowable load capacities listed are calculated using and applied safety factor of 4.0.
3. Allowable loads for lightweight concrete may be determined by multiplying the tabulated allowable load capacities for normal weight concrete by 0.60.
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Carbon Steel and Stainless Steel Wedge Expansion Anchors
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ORDERING INFORMATION ENGINEERED BY POWers

g ORDERING INFORMATION
g " Y = *Domestic Wedge Anchor (Type 303 Stainless Steel)
; W &QM{;@;&H&M&M\N}ME"»-_')_E; e Cat. No. size Eming. | [oreat | std.Box | sta. ctn.
7300USA | 1/47x1-3/4" | 1-1/8” 3/4” 100 500
E *Domestic Wedge Anchor (Carbon Steel) 7304USA | 1/4"x3-1/4" | 1-1/8" 34" 100 500
- 73120SA | 3/87x2-34" | 11727 | 118 50 250
> Gat. No. Size Embod. | Longtn | SUWBOX | SuWhon | | oo 1 | e | 50 | %0
- 7400USA | 1/4"x1-34" | 18 | 34 100 500 7314USA | 387 x 3172 | 11727 | 118 50 250
> 740203A | 147 x2-14" | 18 | 34 100 500 7315USA [ 3/8"x3-3/4" | 1-1/2" | 1-1/8 50 250
4 7404USA | 1/4"x3-1/4" | 1-1/8” 3/4” 100 500 7316USA 3/8" x 5" 1-172" | 118 50 250
a 7410USA 3/8" x 2-1/4” 1-1/2" 7/8" 50 250 7320USA 1/2" x 2-3/4” 2-1/4" 1-1/4” 50 200
- 2a120sh | 38 x232 | 142 | 16 50 250 7323USA 1/2: X 471/2: 271/4: 171/4: 50 200
o [EEE Ak amEE s R S
-] 74150SA | 3/8"x3-34" | 1172 | 1-1/8 50 250 TN R VE T/ ETE > o o
(7 7416USA 3/8" x 5" 11720 | 118 50 250 —iivh e aze oo > %0 5
747USA | 37 xe-1/27 | 1-1/27 | 1178 50 200 —sassh e ez T 3 > 0 0
7420USA | 1727 x2-34" | 2-1/4" | 1-1/47 50 200 ~A9USA e | e > m 30
o 7422USA | 1/2'x3-34" | 2.4 | 1-14 50 200 - -
g w ] 74230SA | 12" xa-12 | 2.4 | 1-1/4 50 200 *Domestic Wedge Anchor (Type 316 Stainless Steel)
c% o 742405A | 1/2"x5-1/2" | 2-147 | 1-1/4 50 150 Cat. No. Size En'fn';'lh . I'é.’.’;,‘:.‘! Std. Box | Std. Cin.
g g 14280SA V2 X101 2 | T 2 190 7600USA | 1/4"x 1-3/4" | 1-1/8” 3/4” 100 500
] m 7430U5A 5/8: X 3'1/2: 2'3/4: 2 2 100 7602USA | 1/4"x2-1/4" | 1-1/8” 3/4” 100 500
>N 743205A_| 5 X“/ 212y 4” 2” 2 100 7610USA | 3/8"x2-1/4" | 1-1/2” 7/8" 50 250
| 7433USA 5/8 x5 2-3/4 2 25 100 76120SA | 3/8"x2-3/4" | 1-1/2 | 118 50 250
3 a 7434USA | S/8°x6" | 234" | 2 25 5 76130SA | 38'x3 | 114/2" | 11/8° | 50 250
%) 7436USA S8TX7T | 294 | 2 25 5 7614USA | 38" x31/2" | 1172 | 1178 50 250
& E 7440USA | 3/4"x4-1/4" | 3-1/47 ' 20 60 7615USA | 3/8"x 334" | 111727 | 1178 50 250
= m 7AATUSA | 3/4"x4-3/4" | 3-1/4" 2" 20 60 7616USA 3/8"x 5" 1120 | 118 50 250
& (w ] 7442USA | 3/4"x5-1/2" | 3-1/4 2 20 60 7626USA 12" x 7" 2-1/4" | 114 25 100
T ¢y 7444USA | 3/4"x6-1/4" | 3-1/4" 2" 20 60 76320SA | 5/8"x4-172" | 2-3/4” 2 25 100
3 I 7446USA 34" X7 3-1/4" 2" 20 60 7633USA 5/8" x 5" 2-3/4" 2 25 100
2 7449USA 34" x10" | 3-1/4" 2" 10 30 7634USA 5/8" X 6" 2-3/4" 2 25 75
= > 7461USA 1"x6" 4-1/2> | 2-1/4 10 40 7636USA 5/8" x 1" 2-3/4 2" 25 75
3 = 74750SA | 114" x12" | 51/2" | 314 5 15 7638USA | 5/8"x8-1/2" | 2-3/4" 2 25 75
= O 7642USA | 3/4"x5-1/2" | 3-1/4” 2 20 60
= Installation Accessories 7646USA 34" x7 3-1/4” 2 20 60
° Cat. No. Description Box Qty
w 08466 Adjustable torqggvnr)eggg vf\{ltr;b; /)2 square drive 1
08280 Hand pump / dust blower 1

*Made to Order

The published size includes the diameter and the overall length of the carbon and
stainless steel anchors.

All anchors are packaged with nuts and washers.
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GENERAL INFORMATION SECTION CONTENTS

General Information.........ccuueeueane 221
POWER'BOI-T®+ Installation Instructions............. 222
Heavy Duty Sleeve Anchor Installation Specifications........... 222

PRODUCT DESCRIPTION

The Power-Bolt+ anchor is a torque controlled, heavy duty sleeve style anchor which is designed
for consistent performance in cracked and uncracked concrete. Suitable base materials include
normal-weight concrete and sand-lightweight concrete. The anchor is manufactured with a zinc
plated carbon steel bolt, sleeve, cone and expansion clip. The Power-Bolt+ has a low profile
finished hex head.

GENERAL APPLICATIONS AND USES

e Structural connections, i.e., beam and column anchorage
e Safety-related attachments and tension zone applications
e |nterior applications / low level corrosion environment

e Heavy duty applications

FEATURES AND BENEFITS

+ Consistent performance in high and low strength concrete

+ Nominal drill bit size is the same as the anchor diameter

+ Anchor can be installed through standard fixture holes

+ Length ID code and identifying marking stamped on head of each anchor

+ Anchor design allows for follow-up expansion after setting under tensile loading
+ High shear load capacity

APPROVALS AND LISTINGS

e International Code Council, Evaluation Service (ICC-ES), ESR-3260 for cracked and uncracked
concrete - 1/2", 5/8" and 3/4" diameters

e Code compliant with 2015 IBC, 2015 IRC, 2012 IBC, 2012 IRC, 2009 IBC, and 2009 IRC

e Tested in accordance with ACI 355.2 and ICC-ES AC193 (including ASTM E 488) for use in
structural concrete under the design provisions of ACl 318-14 Chapter 17 or ACI 318-11/08
(Appendix D)

e Fvaluated and qualified by an accredited independent testing laboratory for recognition in cracked

and uncracked concrete including seismic and wind loading (Category 1 anchors):
1/2",5/8" and 3/4" diameters

GUIDE SPECIFICATIONS

CSlI Divisions: 03 16 00 - Concrete Anchoring and 05 05 19 - Post-Installed Concrete Anchors
Expansion anchors shall be Power-Bolt+ as supplied by DEWALT, Towson, MD. Anchors shall be
installed in accordance with published instructions and the Authority Having Jurisdiction.

1-800-4DEWALT

Reference Performance Data .....223
Allowable Stress Design (ASD)

Design Criteria .........couesesesessenses 224
Strength Design Information......225
Strength Design

Performance Data..........
Ordering Information
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POWER-BOLT+ ASSEMBLY

HEAD STYLES

e Finished Hex Head
ANCHOR MATERIALS

e 7inc plated carbon steel bolt,
washer, cone, sleeve, and expansion
clip; assembled with a plastic
compression ring and retainer nut

ANCHOR SIZE RANGE (TYP.)

e 1/4" diameter through 3/4" diameter
SUITABLE BASE MATERIALS

e Normal-weight concrete
e Sand-lightweight concrete

CODE LISTED
ICC-ES ESR-3260

CONCRETE

DDA

DEWALT DESIGN ASSIST

DUST X+

ANCHOR INSTALLATION SYSTEM
VTITITITTA
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Heavy Duty Sleeve Anchor
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INSTALLATION INSTRUCTIONS
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INSTALLATION INSTRUCTIONS
Installation Instructions for Power-Bolt+ Anchor

Step 1 Step 2 w Step 3 Step 4
Using the proper = Remove dust and debris Drive anchor Tighten the
drill bit size, drill a from the hole during drilling through the fixture — anchor with a
hole into the base (e.g. dust extractor, hollow into the hole. Be % torque wrench
material to the bit) or following drilling sure the anchor by applying
required depth. B (e.g. suction, forced air) is driven to the the required
The tolerances of to extract loose particles minimum required installation

the drill bitused ~ [=
should meetthe |2
requirements of

created by drilling..
| Ensure the cone is snug
and uniformly under the

embedment
depth, hnom

torque, Tinst.

S5 NS Standard. | *

v expansion wedge (clip) with
B212.15. 2 %s

| the clip fingers overlapping
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S» 7| the anchor cone, prior ST e ST e
: to installation using the < . R
retention nut (see photo
below).
Head Marking Power-Bolt+ Anchor Assembly
Legend Compression Ring Cone
‘PB+" Symbol = Power-Bolt+ Strength Design Compliant f
- (see ordering information) f
) fat 8 .
g ° Letter Code = Length Identification Mark Nk =
g Retention Nut
etention Nu
“CZD E Bolt Washer Sleeve Expansion
L m Wedge (Clip)
3]
> Length Identification
;3)_ g Mark A B (H D E F G H | J K L M N 0 P Q R
- From 1172 2" |2-1/2"| 3" |3-12"| 4" [|4-1/2"| 5" |5-1/2"| 6" |e-12"| 7 |7-1/2"| 8" |81/2"| 9" |9-1/2"| 10"
| Upto
©) but not 2" | 2-1/2" | 3" |31/2") 4" |4-1/2") 5" |5-12"| 6" |e-1/2'| 7t |7-1/2") 8" |8-1/2"| 9" [|9-1/2"| 10" 11"
wf= including
Length identification mark indicates overall length of anchor.
INSTALLATION SPECIFICATIONS
Power-Bolt+ Anchor Installation Specifications
Anchor Property/Setting Notation Units Nominal Anchor Diameter (in.)
information 14 38 172 5/8 3/4
amn
- in. 0.250 0.375 0.500 0.625 0.750
Anchor outside diameter d (mm) ©.4) 9.5 (12.7) (15.9) (19.9) dh% V# ﬁv 4;[‘
‘ in. #8 1/4 3/8 716 9/16 B o ’ .
Internal Bolt Diameter (UNC) (mm) @ 6.4) ©.5) (11.9) (14.3) 3 » fq
' bt ) in. 1/4 3/8 172 5/8 3/4 qa b
Nominal drill bit diameter Coit (mm) ANSI ANSI ANSI ANSI ANSI < , L »
Minimum diameter of hole d in. 5/16 7116 9/16 1116 13/16 : :
clearance in fixture " (mm) 8) (11 (14) (17) (21) v v hnom
Minimum nominal h in. 1-1/4 1-5/8 2-1/2 2-3/4 3 > - d ho
embedment depth nom (mm) (32) (41 (64) (70) (76.2)
= . in. 1-1/2 1-7/8 3 3-1/4 3-5/8
§ Minimum hole depth No (mm) (39) 49) 76) 83) @)
2 L . in. 3-1/2 4-1/2 5 6-1/2 7 LI
S Minimum member thickness Nimin (mm) 89) (114) (127) (165) (178)
- — . in 134 | 234 | 34 | 412 6 NG
g Minimum edge distance Cmin (mm) (44) 70) ®3) (114) (152)
g - - in. 2 3-1/2 4-1/2 6 6
g Minimum spacing distance Smin (mm) ) 89) (114) (152) (152)
2 . : ft.-Ibf. 4 20 40 60 110
g Installation torque Tinst (N-m) ) ©7) (54) @®1) (149)
8 Torque wrench/socket size - in. 3/8 1/2 5/8 3/4 15/16
E . ) in. 1/8 13/64 9/32 5/16 3/8
% Bolt Head Height (mm) ) ) 0 ®) {10)
|
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Ultimate Load Capacities for Power-Bolt+ in Normal-Weight Concrete'?

Nominal Minimum Minimum Concrete Compressive Strength
D‘it::l:‘l,;r EI;::‘;;:' f'c = 2,500 psi (17.3 MPa) | f'c = 3,000 psi (20.7 MPa) | f'c = 4,000 psi (27.6 MPa) | f'c = 6,000 psi (41.4 MPa) | f'c = 8,000 psi (55.2 MPa)
_d in. (mm) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
in. Prom Ibs. (kN) Ibs. (kN) Ibs. (kN) Ibs. (kN) Ibs. (kN) Ibs. (kN) Ibs. (kN) Ibs. (kN) Ibs. (kN) Ibs. (kN)
1-1/4 1,245 1,670 1,260 1,670 1,290 1,670 1,345 1,670 1,397 1,670
14 (32) (6.5 (74) (5.6) (74) (6.7) (74) (6.0) (74 (6.2) (74
1-3/4 1,740 1,670 1,905 1,670 1,945 1,670 1,945 1,670 1,945 1,670
(44) (7.7) (7.4) (8.5 (7.4) 8.7) (7.4) 8.7 (7.4) 8.7) (7.4)
1-5/8 1,420 2,420 1,555 2,460 1,795 2,460 2,105 2,470 2,430 2,810
41 6.3 (10.8) 6.9 (10.9) (8.0) (10.9) 9.4 (11.0) (10.8) (12.5)
3/8 2 2,740 3,990 3,000 3,990 3,465 3,990 4,140 3,990 4,425 3,990
(51) (12.2) (17.7) (13.3) (17.7) (15.4) (17.7) (18.4) (17.7) (19.7) (17.7)
2-3/4 4,130 3,990 4,425 3,990 4,425 3,990 4,425 3,990 4,425 3,990
(70) (18.4) (17.7) (19.7) (17.7) (19.7) (17.7) (19.7) (17.7) (19.7) (17.7)
2-1/2 3,880 7,420 4,250 8,030 4,905 8,030 5,150 8,030 5,518 8,030
(64) (17.3) (33.0) (18.9) (35.7) (21.8) (35.7) (22.9) (35.7) (24.5) (35.7)
12 3 5,190 8,030 5,685 8,030 6,560 8,030 7,985 8,030 9,065 8,030
(76) (23.1) (35.7) (25.3) (35.7) (29.2) (35.7) (35.5) (35.7) (40.3) (35.7)
3-1/4 7,120 8,030 7,660 8,030 8,645 8,030 9,400 8,030 10,835 8,030
(83) (31.7) (35.7) (34.1) (35.7) (38.5) (35.7) (41.8) (35.7) (48.2) (35.7)
2-3/4 4,745 9,975 5,195 10,930 6,000 12,620 6,845 13,155 7,200 13,155
(70) (21.1) (44.4) (23.1) (48.6) (26.7) (56.1) (30.4) (58.5) (32.0) (58.5)
5/8 3-1/2 6,995 9,975 7,660 10,930 8,845 12,620 11,325 13,155 12,900 13,155
(89) (31.1) (44.4) (34.1) (48.6) (39.3) (56.1) (50.4) (58.5) (57.4) (58.5)
3-3/4 8,710 12,015 9,545 14,320 11,020 16,535 12,820 18,250 14,800 18,250
(95) (38.7) (53.4) (42.5) (63.7) (49.0) (73.6) (57.0) (81.2) (65.8) (81.2)
3 5,655 10,950 6,195 11,995 7,155 13,850 8,385 18,510 9,685 21,370
(76) (25.2) (48.7) (27.6) (53.4) (31.8) (61.6) (37.3) (82.3) (43.1) (95.1)
3/4 4-3/8 10,870 18,635 11,910 20,415 13,750 23,575 14,705 23,575 16,975 23,575
(111) (48.4) (82.9) (53.0) (90.8) 61.2) (104.9) (65.4) (104.9) (75.5) (104.9)
7 18,145 24,290 19,880 24,290 22,955 24,290 28,445 24,290 29,863 24,290
(178) (80.7) (108.0) (88.4) (108.0) (102.1) (108.0) (126.5) (108.0) (132.8) (108.0)

1. The tabulated load values are applicable to single anchors installed in uncracked concrete with no edge or spacing considerations. Concrete compressive strength must be at the specified
minimum at the time of installation.

2. Ultimate load capacities must reduced by a minimum safety factor of 4.0 or greater to determine allowable working loads.

Allowable Load Capacities for Power-Bolt+ in Normal-Weight Concrete'>*
Nominal Minimum Minimum Concrete Compressive Strength
D‘i‘;‘:";“’;r E,',‘;';:,“" f'c = 2,500 psi (17.3 MPa) | f'c = 3,000 psi (20.7 MPa) | f'c = 4,000 psi (27.6 MPa) | f'c = 6,000 psi (41.4 MPa) | f'c = 8,000 psi (55.2 MPa)
d in. (mm) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
in. Pnom Ibs. (kN) Ibs. (kN) Ibs. (kN) Ibs. (kN) Ibs. (kN) Ibs. (kN) Ibs. (kN) Ibs. (kN) Ibs. (kN) Ibs. (kN)

1-1/4 310 420 315 420 325 420 335 420 350 420

14 (32) (1.4) (1.9 (1.4) (1.9 (1.4 (1.9) (1.5) (1.9 (1.6) (1.9
1-3/4 435 420 475 420 485 420 485 420 485 420

(44) (1.9 (1.9 (2.1) (1.9 2.2 (1.9) (2.2) (1.9 (2.2) (1.9

1-5/8 355 605 390 615 450 615 525 620 610 705

(41) (1.6) 2.7) (1.7) (2.7) (2.0) 2.7) 23 (2.8) (2.7) (3.1)
3/8 2 685 1,000 750 1,000 865 1,000 1,035 1,000 1,105 1,000
(51) (8.0 4.4 (83 4.4 (3.8) (4.4 (4.6) (4.4 (4.9) (4.4)
2-3/4 1,035 1,000 1,105 1,000 1,105 1,000 1,105 1,000 1,105 1,000

(7Q) (4.6) 4.4 (4.9) (4.4 4.9) 4.4) (4.9) 4.4 (4.9) (4.4)
2-1/2 970 1,855 1,065 2,010 1,225 2,010 1,290 2,010 1,380 2,010

(64) (4.3) 8.3 (4.7) 8.9) (6.4 8.9 (5.7) 8.9 (6.1) 8.9
12 3 1,300 2,010 1,420 2,010 1,640 2,010 1,995 2,010 2,265 2,010
(76) (5.8) (8.9 (6.3) (8.9 (7.3 8.9 (8.9 (8.9) (10.1) 8.9
3-1/4 1,780 2,010 1,915 2,010 2,160 2,010 2,350 2,010 2,710 2,010

(83) (7.9 (8.9 (8.5) (8.9 (9.6) 8.9 (10.5) (8.9) (12.1) 8.9
2-3/4 1,185 2,495 1,300 2,735 1,500 3,155 1,710 3,290 1,800 3,290

(70) (5.3 (11.1) (5.8) (12.2) 6.7) (14.0) (7.6) (14.6) (8.0) (14.6)
5/8 3-172 1,750 2,495 1,915 2,735 2,210 3,155 2,830 3,290 3,225 3,290
(89) (7.8) (11.1) (8.5) (12.2) 9.8 (14.0) (12.6) (14.6) (14.3) (14.6)
3-3/4 2,180 3,005 2,385 3,580 2,755 4135 3,205 4,565 3,700 4,565

(95) 9.7) (13.4) (10.6) (15.9) (12.3) (18.4) (14.3) (20.3) (16.5) (20.3)
3 1,415 2,740 1,550 3,000 1,790 3,465 2,095 4,630 2,420 5,345

(76) 6.3) (12.2) (6.9) (13.3 (8.0 (15.4) 9.3 (20.6) (10.8) (23.8)
3/4 4-3/8 2,720 4,660 2,980 5,105 3,440 5,895 3,675 5,895 4,245 5,895
(111) (12.1) (20.7) (13.3) (22.7) (15.3) (26.2) (16.3) (26.2) (18.9) (26.2)
7 4,535 6,075 4,970 6,075 5,740 6,075 7,110 6,075 7,465 6,075

(178) (20.2) (27.0) (22.1) (27.0) (25.5) (27.0) (31.6) (27.0) (33.2) (27.0)

safety or overhead.

2. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
3. Allowable load capacities are multiplied by reduction factors when anchor spacing or edge distances are less than critical distances.

1. Allowable load capacities listed are calculated using an applied safety factor of 4.0. Consideration of safety factors of 10 or higher may be necessary depending on the applications, such as life
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ALLOWABLE STRESS DESIGN (ASD) DESIGN CRITERIA ENGINEERED BY POWer's
g ALLOWABLE STRESS DESIGN (ASD) DESIGN CRITERIA
m
(o)
- -
; Spacing Reduction Factors - Tension (Fys) Edge Distance Reduction Factors - Tension (Fc)
— Diameter (in) 14 3/8 12 5/8 3/4 Diameter (in) 1/a 3/8 12 5/8 3/a
n Nominal Embedment hrom (in) 1-1/4 2 2-1/2 | 2-3/4 3 Nominal Embedment h:on (in) 1-1/4 2 2-1/2 2-3/4 3
> Minimum Spacing s (in) 2 3-1/2 | 4-1/2 6 5 Minimum Edge Distance ¢ (in) 1-3/4 | 2-3/4 | 3-1/4 | 4-1/2 6
- 2 0.78 - . - - 1-3/4 0.39
> 2-1/2 0.82 - - - - 2 0.44
4 3 087 | - - - - o2 | 056 | -
0 3-1/2 091 | 0.80 - - - 3 0.67 | 0.46 -
= 4 0.96 | 0.83 - - - — 3-1/4 0.72 | 050 | 0.41
O _ 4172 1.00 | 086 | 0.83 - § 3-1/2 0.78 | 054 | 044
4 g 5 1.00 | 089 | 0.85 - 0.77 = 4 089 | 062 | 050 -
L) = 5-1/2 100 | 092 | 0.88 - 0.79 E 4-1/2 100 | 069 | 056 | 075
g 6 100 | 095 | 091 | 085 | 081 2 5 100 | 077 | 063 | 083
. g 6-1/2 100 | 098 | 093 | 087 | 083 & 5-1/2 1.00 | 085 | 069 | 0.92 -
P | Ey 7 1.00 | 1.00 | 096 | 090 | 085 “ 6 100 | 092 | 075 | 1.00 | 0.75
% (] § 7-1/2 100 | 1.00 | 098 | 092 | 087 6-1/2 100 | 1.00 | 081 [ 1.00 | 0.81
i E 8 1.00 | 1.00 | 1.00 | 095 | 0.89 7 1.00 | 100 | 088 | 1.00 | 0.8
om 8-1/2 100 | 1.00 | 1.00 | 097 | 092 7-1/2 1.00 | 1.00 | 094 | 1.00 | 094
g -] 9 1.00 | 1.00 | 1.00 | 1.00 | 094 8 1.00 | 1.00 | 1.00 [ 1.00 | 1.00
> 1 9-1/2 1.00 | 1.00 | 1.00 | 1.00 | 096
% (o) 10 1.00 | 1.00 | 1.00 | 100 | 098
~Q 10-1/2 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
F
-(I@ Spacing Reduction Factors - Shear (Fs) Edge Distance Reduction Factors - Shear (F.c)
L gl Diameter (in) 1/4 3/8 12 5/8 3/4 Diameter (in) 14 3/8 12 5/8 3/4
Nominal Embedment hon (in) | 1-1/4 2 2172 | 2-3/4 3 Nominal Embedment hoon (in) | 1-1/4 2 2-1/2 | 2-3/4 3
Minimum Spacing sni (in) 2 3-1/2 | 4-1/2 6 5 Minimum Edge Distance ¢ (in) 1-3/4 | 2-3/4 | 3-1/4 | 4-1/2 6
2 0.86 - - - - 1-3/4 0.39 - - -
2-1/2 | 089 - - - - 2 0.44 - - -
3 0.92 - 2-1/2 0.56 - -
312 | 094 | 0.88 - - - 3 067 | 044 - -
4 097 | 090 - 3-1/4 072 | 048 | 041 -
_ 4-1/2 1.00 | 091 | 089 - - 3-1/2 078 | 052 | 044 -
§ 5 1.00 | 093 | 091 - 0.84 4 089 | 059 | 051 -
£ 5-1/2 100 | 095 | 093 - 0.86 7 4-1/2 100 | 067 | 057 | 050
g 6 100 | 097 | 094 | 089 | 087 E 5 100 | 074 | 063 | 056
g 6-1/2 100 | 099 | 096 | 091 | 088 g 5-1/2 100 | 081 | 070 | 0.61
P 7 1.00 | 1.00 | 097 | 093 | 0.90 g 6 100 | 089 | 076 | 067 | 057
; 7-1/2 1.00 | 1.00 | 099 | 094 | 091 ; 6-1/2 100 | 096 | 083 | 072 | 062
8 1.00 | 1.00 | 1.00 | 096 | 093 = 7 100 | 1.00 | 089 | 078 | 067
8-1/2 100 | 1.00 | 1.00 | 098 | 0.94 7-1/2 100 | 1.00 | 095 | 083 | 0.71
9 1.00 | 1.00 | 1.00 | 1.00 | 096 8 100 | 100 [ 100 | 089 | 076
9-1/2 1.00 | 1.00 | 1.00 | 1.00 | 097 8-1/2 100 | 1.00 | 1.00 | 094 | 081
10 1.00 | 1.00 | 1.00 | 1.00 | 099 9 100 | 100 [ 100 | 100 | 086
10-12 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 9-1/2 100 | 100 [ 100 | 100 | 090
10 100 | 100 [ 100 | 100 | 095
10-12 | 1.00 | 100 | 100 | 100 | 1.00
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ENGINEERED BY POWVers STRENGTH DESIGN INFORMATION
STRENGTH DESIGN INFORMATION 2
CODE LISTED °
. o ICC-ES ESR-3260 =
Power-Bolt+ Anchor Installation Specifications' (¥
Norminal Anchor Diameter (in.) z
Anchor Property/Setting Information Notation Units
112 5/8 3/4 g
I in. 0.500 0.625 0.750
Anchor outside diameter Oa (mm) (12.7) (5.9 (19.1) :
' in. 3/8 7116 9/16
Internal bolt diameter (UNC) - ) ©5) (1.1 (149 !
Minimum diameter of d in. 9/16 11/16 13/16 z
hole clearance in fixture " (mm) (14.3) (17.5) (21.6) <
Nominal dril bit diameter o in 1/2 o8 3/4 -
ot ' ANSI ANSI ANSI v
Minimum nominal h in. 3-1/4 3-3/4 4-3/8 [TT]
embedment depth nom (mm) (83) (95) 111 E
. in. 2-5/8 3 3-1/2
Effective embedment Nes (mm) 67) (76) ©9)
. in. 3-3/4 4-1/4 5
Minimum hole depth Niole mm) (95) (108) (127) + -
. ‘ , in. 5 6-1/2 7 S
Minimum member thickness Ninin mm) (127) (165) (178) @h =
- in. 3-1/2 4 5-1/4 =
Minimum overall anchor length? Lanch mm) 89) (102) (133) s %
Minimum edge distance Cri in. 3-1/4 4-1/2 6 8 =
g e (mm) 83 (114) (152) (203) q a
. A in. 4-1/2 6 6 5 =
Minimum spacing distance Smin (mm) (114) (152) (152) (127) E %
” . in. 8 6 8
Critical edge distance Cac (mm) 203) (152) 203) ;
. ft.-Ibf. 40 60 110
Installation torque Tinst (N-m) (54) @®1) (149) 2
. in. 9/32 5/16 3/8
Bolt Head Height - (mm) 71) 79 9.6)
Torque wrench/socket size - in. 5/8 3/4 15/16
For SI:1 inch = 25.4 mm, 1 ft-Ibf = 1.356 N-m.
1. The information presented in this table is to be used in conjunction with the design criteria of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D.
2. The listed minimum overall anchor length is based on anchor sizes available at the time of publication compared with the requirements for the minimum nominal embedment depth and
fixture attachment.

Power-Bolt+ Anchor Detail
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STRENGTH DESIGN INFORMATION ENGINEERED BY POWer'S
g Tension Design information for Power-Bolt+ Anchor in Concrete CODE LISTED
m (for use with load combinations taken form ACI 318-14, |CC-ES ESR-3260
(o] Section 5.3 or ACI 318-11, Section 9.2)'*
: Nominal Anchor Diameter
> Design Characteristic Notation Units = b 0
a Anchor category 1,20r3 - 1 1 1
> Nominal embedment depth Pnom (rinnrh) 3(813/)4 ?19%4 1(11:134?
F
> STEEL STRENGTH IN TENSION'
z Minimum specified yield strength fy N /krgimz) (;388) (%Sg) égg)
g Minimum specified ultimate tensile strength® futa N /knfimz) (115’59 4) (11(%) 4) (11(??? 4)
! : in? 0.0775 0.1063 0.1820
g Effective tensile stress area (threads) Ase,n (mm?) (50) 68.6) (117.4)
. . Ib 9,685 13,285 27,300
(7, Steel strength in tension Nsa (N) (43.) (59.1) (121.4)
Reduction factor for steel strength? ¢ - 0.75 0.65
<:1'>: v CONCRETE BREAKOUT STRENGTH IN TENSION'
QO .
“é (] Effective embedment het (r;]nr'n) 2('2%5 3('%0 3('&%0
[ =
< E . 27 27 24
% m Effectiveness factor for uncracked concrete Kuer - (11.3) (11.3) (10.0
D
3 : Effectiveness factor for cracked concrete Ker - (; 71) (; 71) (; 71)
> 1 . : .
=)
% W Modification factor for cracked and uncracked concrete® Wen - 1.0 1.0 1.0
- 2 Critical edge distance (uncracked concrete) C in 8 6 8
L Y a° (mm) (203) (152) (203)
+® Reduction factor for concrete breakout strength* ¢ - 0.65 (Condition B)
PULLOUT STRENGTH IN TENSION (NON-SEISMIC APPLICATIONS)’
Characteristic pullout strength, uncracked concrete (2,500 psi) Np,uncr (litlj\l) Not Applicable® Not Applicable® Not Applicable®
Characteristic pullout strength, cracked concrete (2,500 psi) Np.cr (&?\‘) Not Applicable® Not Applicable® Not Applicable®
Reduction factor for pullout strength ¢ - 0.65 (Condition B)
PULLOUT STRENGTH IN TENSION FOR SEISMIC APPLICATIONS’
Characteristic pullout strength, seismic (2,500 psi) Np.eq (llk’)\‘) Not Applicable® Not Applicable® Not Applicable®
Reduction factor for pullout strength 0] - 0.65 (Condition B)

For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm? 1 Ibf = 0.0044 kN.

1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations the
additional requirements of ACl 318-14 17.2.3 or ACI 318-11 D.3.3, as applicable, shall apply.

2. Installation must comply with the manufacturer’s published installation instructions.

3. The tabulated value of ¢ for steel strength applies when the load combinations of Section 1605.2 of the IBC, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable, are used. If the
load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢for steel strength must be determined in accordance with ACI 318-11 D.4.3. The anchors are ductile steel
elements as defined in ACI 318-14 2.3 or ACI 318-11 D.1, as applicable, except for the 3/4-inch-diameter, which is considered a brittle steel element for the purposes of design.

4. The tabulated value of ¢ for concrete breakout strength applies when both the load combinations of Section 1605.2 of the IBC, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2, as

applicable, are used and the requirements of ACl 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable, for Condition B are satisfied. If the load combinations of Section 1605.2 of the IBC, ACI

318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable, are used and the requirements of ACl 318-14 17.3.3 or ACI 318-11 D.4.3,, as applicable, for Condition A are satisfied, the

appropriate value of ¢f0r concrete breakout strength must be determined in accordance with ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable. If the load combinations of ACI 318-11
Appendix C are used, the appropriate value of ¢for concrete breakout strength must be determined in accordance with ACI 318-11 D.4.4.

5. For all design cases use Yon=1.0. The appropriate effectiveness factor for cracked concrete (ker) or uncracked concrete (kuner) must be used.

6. Pullout strength does not control design.

7. Anchors are permitted to be used in lightweight concrete provided the modification factor Aa equal to 08Ais applied to all values of VT affecting Nn and V. A shall be determined in
accordance with the corresponding version of ACI 318.

. In accordance with ACI 318-14 17.4.1.2 and Eq. 17.4.1.2 or ACI 318-11 D.5.1.2 and Eq. D-2, as applicable, the nominal steel strength in tension is calculated using a limited value of
futa Of 125 ksi.
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ENGINEERED BY POWVers’ STRENGTH DESIGN INFORMATION

Mean Axial Stifiness Values, S, for Power-Bolt+ Anchors in Normal-Weight Goncrete'

Nominal Anchor Diameter
Concrete State Units
1/2 inch 5/8 inch 3/4 inch

10° Ibf/in. 366 871 256
Uncracked concrete (kN/mm) 63) (150) (44)

10° Ibf/in. 64 94 27
Cracked concrete (kN/mm) (1) (16) 6)
1. Mean values shown; actual stiffness varies considerably depending on concrete strength, loading and geometry of application.

Shear Design information for Power-Bolt+ Anchor in Concrete CODE LISTED
(For use with load combinations taken from ACI 318-14, 1CC-ES ESR-3260
Section 5.3 or ACI 318-11, Section 9.2 )'*

)
o
()
X
L2
Z
&l
mll
=l
-
Zz
g
X
Lo
[
=

Nominal Anchor Diameter
Design Characteristic Notation Units
1/2 5/8 3/4
Anchor category 1,20r3 - 1 1 1
‘ in. 3-1/4 3-3/4 4-3/8
Nominal embedment depth Pnom (mm) ®3) (95) (1)
STEEL STRENGTH IN SHEAR
- e ksi 130 130 130 S
Minimum specified yield strength fy (N/mm?) (896) (896) (896) @-'- _<ch
o - ks 150 150 150 <
Minimum specified ultimate strength futa (N/mm?) (1,034) (1,034) (1,034) |-| %
- D
; in? 0.1069 0.1452 0.2410 5]
Effective shear stress area Asey (mm?) 69.0) ©93.7) (153) ° =
n =)
. Ib 6,005 13,415 14,820 1 2
Steel strength in shear® Vsa (kN) (36.7) (50.7) (65.9) m %
Reduction factor for steel strength® 1) - 0.65 0.60 [ TT] T
CONCRETE BREAKOUT STRENGTH IN SHEAR' ;
; in 1.00 1.25 1.50
Load bearing length of anchor e (mm) (25) (32) 61) O
: . in 0.500 0.625 0.750
Nominal anchor diameter da (mm) 12.7) (15.9) (19.05)
Reduction factor for concrete breakout* 1) - 0.70 (Condition B)
PRYOUT STRENGTH IN SHEAR'
Coefficient for pryout strength .
(1.0 for het < 2.5in., 2.0 for het = 2.5 n) ke 2.0 2.0 20
; in 2.625 3.000 3.500
Effective embedment Net (mm) 675) (76) ®9)
Reduction factor for pryout strength® ¢ - 0.70 (Condition B)
STEEL STRENGTH IN SHEAR FOR SEISMIC APPLICATIONS
. P b 4,565 7,425 14,820
8 ) ) )
Steel strength in shear, seismic Vsa, eq (KN) (20.3) (33.0) (65.9)
Reduction factor for steel strength in shear for seismic® ¢ - 0.65 0.60
For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm? 1 Ibf = 0.0044 kN.
1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations the
additional requirements of ACI 318-14 17.2.3 or ACI 318-11 D.3.3, as applicable, shall apply.
2. Installation must comply with the manufacturer’s published installation instructions.
3. The tabulated value of ¢f0r steel strength applies when the load combinations of Section 1605.2 of the IBC, ACI 318-14 Section 5.3 or ACl 318-11 Section 9.2, as applicable, are used. If the
load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢f0r steel strength must be determined in accordance with ACI 318-11 D.4.3. The anchors are ductile steel )
elements as defined in ACI 318-14 2.3 or ACI 318-11 D.1, as applicable, except for the 3/4-inch-diameter which is considered a brittle steel element for the purposes of design. g
4. The tabulated value of ¢f0r concrete breakout strength applies when both the load combinations of Section 1605.2 of the IBC, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2, as !
applicable, are used and the requirements of ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable, for Condition B are satisfied. If the load combinations of Section 1605.2 of the IBC, ACI g
318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable, are used and the requirements of ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable, for Condition A are satisfied, the §
appropriate value of ¢f0r concrete breakout strength must be determined in accordance with ACI 318-14 17.3.3 or ACl 318-11 D.4.3, as applicable. If the load combinations of ACI 318-11 ©
Appendix C are used, the appropriate value of ¢ for concrete breakout strength must be determined in accordance with ACI 318-11 D.4.4. g
5. The tabulated value of for pryout strength applies if the load combinations of Section 1605.2 of the IBC, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable, are used. If the load 2]
combinations of ACl 318-11 Appendix C are used, the appropriate value of ¢for pryout strength must be determined in accordance with ACl 318-11 D.4.4, for condition B. %
6. Tabulated values for steel strength in shear must be used for design. The tabulated values for the shear stress area are listed conservatively and the results for the steel strength will be more %
conservative when using ACl 318-14 Eq. 17.5.1.2b or ACI 318-11 Eq. D-29, as applicable. S
=
7. Anchors are permitted to be used in lightweight concrete provided the modification factor A equal to 08 s applied to all values of \W affecting Nn and V. A shall be determined in g
accordance with the corresponding version of ACI 318. <
8. Tabulated values for steel strength in shear are for seismic applications and based on test results in accordance with ACI 355.2, Section 9.6. uc‘J
3
g
=
S
o
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STRENGTH DESIGN PERFORMANCE DATA ENGINEERED BY POWers

STRENGTH DESIGN PERFORMANCE DATA

Factored design strength @Nn and @Vn
Calculated in accordance with ACI 318-14 Chapter 17
Tested to the International Building Code

Tension and Shear Design Strengths for Power-Bolt+ in Cracked Concrete'>*>°

m
(o]
;
Z - _
n Minimum Concrete Compressive Strength
Nominal Nominal I — 5 90— 3 I — T 90— 5 - q
E @nchor Embed. f'c = 2,500 psi f’c = 3,000 psi f’c = 4,000 psi f’c = 6,000 psi f’c = 8,000 psi
=l Dhin un Dhin D Din D Din Dun Dhin dun
> : " Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
z (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
(o | 12 3-1/4 2,350 2,905 2,575 3,185 2,970 3,675 3,640 3,905 4,205 3,905
g 5/8 3-3/4 2,870 2,780 3,145 3,045 3,630 3318 4,450 4,305 5,136 4,970
’ 3/4 4-3/8 3,620 4,210 3,965 4,615 4,575 5,330 5,605 6,525 6,470 7,535
m I - Concrete Breakout Strength Controls Il - Steel Strength Controls

i = Tension and Shear Design Strengths for Power-Bolt+ in Uncracked Goncrete'>**%*

QO

S ° Minimum Concrete Compressive Strength, f'c (psi)

o . .

= E Nominal | Hominal fc = 2,500 psi fic = 3,000 psi fc = 4,000 psi ¢ = 6,000 psi fc = 8,000 psi

= m Dla}mster ::::m) Dnin Dun Dnin Dun Diin Dun Dnn Dun

L : Tension Shear Tension Shear Tension Shear Tension

§D> . (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)

=)

= w 172 3-1/4 3,730 5,780 3,905 6,675 3,905

O
- 5/8 3-3/4 4,560 3,890 4,995 4,260 5,770 4,920 7,065 6,025 8,155 6,960
q@ 3/4 4-3/8 5,105 5,895 5,595 6,460 6,460 7,460 7,910 8,690 9,135 8,690
5

1 - Concrete Breakout Strength Controls Il - Steel Strength Controls

1- Tabular values are provided for illustration and are applicable for single anchors installed in normal-weight
concrete with minimum slab thickness, ha = hmin, and with the following conditions:
- Cat is greater than or equal to the critical edge distance, cac (table values based on Car = Cac).
- Caz is greater than or equal to 1.5 times Car.

2-  Calculations were performed according to ACl 318-14- Chapter 17. The load level corresponding to the
controlling failure mode is listed. (e.g. For tension: steel, concrete breakout and pullout; For shear: steel,
concrete breakout and pryout). Furthermore, the capacities for concrete breakout strength in tension and
pryout strength in shear are calculated using the effective embedment values, her, for the selected anchors
as noted in the design information tables. Please also reference the installation specifications for more
information.

3-  Strength reduction factors (s) were based on ACI 318-14 Section 5.3 for load combinations. Condition B
is assumed.

4- Tabular values are permitted for static loads only, seismic loading is not considered with these tables.

5- For designs that include combined tension and shear, the interaction of tension and shear loads must be
calculated in accordance with ACl 318-14- Chapter 17.

6- Interpolation is not permitted to be used with the tabular values. For intermediate base material
compressive strengths please see ACI 318-14- Chapter 17. For other design conditions including seismic
considerations please see ACl 318-14- Chapter 17.
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ENGINEERED BY POWVers' ORDERING INFORMATION
ORDERING INFORMATION 0
Power-Bolt+ (Carbon Steel Finished Hex Head) o
Maximum Box Carto Suggested ANSI Carbide Drill Bit Cat. No. TR 5
Cat. No. Anchor Size Fixture I m
o | O | O | B T sue | oo | R | oyl =
6902SD 1/4" X 1-3/4" 1/2" 100 600 <
6906SD 1/4" X 3" 1-3/4" 100 600 wd
6911SD 3/8" x1-7/8" 1/4" 50 300 DW5527 DW5427 s
6910SD 3/8" X 2-1/4" 1/4" 50 300 DwW5s527 Dwb427 ; —
6913SD 3/8" X 3" 1" 50 300 Dws527 DW5427 J“ { E
6914SD 3/8" X 3-1/2" 1-1/2" 50 300 DW5527 DW5427 - - - i) :
6916SD 3/8" X 4" 2" 50 300 DW5527 DW5427 e L
6930SD 1/2" x 2-3/4" 1/4" 50 200 DW5537 DW5429 DW5803 | DWA54012 —
69325D 1/2" x 3-1/2" 1/4" 50 200 DW5537 DW5429 DW5803 | DWA54012 E
6934SD 1/2" x 4-3/4" 1-1/2" 25 150 DW5537 DW5429 DW5803 | DWA54012
6936SD 1/2" x 5-3/4" 2-1/2" 25 150 DW5537 DW5429 DW5803 | DWA54012 5
6940SD 5/8" x 3" 1/4" 20 120 - DW5446 DW5806 | DWA54058 | DWA54058 @+ _CCCJ
69425D 5/8" x 4" 1/4" 15 90 - DW5446 DW5806 | DWA54058 | DWA54058 : ;
69445D 5/8" x 5" 1-1/4" 15 90 - DW5446 DW5806 | DWA54058 | DWA58058 ° %
69455D 5/8" x 6" 2-1/4" 15 90 - DW5446 DW5806 | DWA54058 | DWA58058 m §‘
6947SD 5/8" x 8-1/2" 4-3/4" 10 40 - DW5447 DW5809 | DWA54058 | DWA58058 m' >
6950SD 3/4" x 3-1/4" 1/4" 15 90 - DW5453 DW5809 | DWA54034 | DWA54034 [TT] %
6952SD 3/4" x 4-1/2" 1-1/2" 10 60 - DW5453 DW5809 | DWA54034 | DWA54034 ;
6954SD 3/4" x 5-1/4" 7/8" 10 60 - DW5453 DW5809 | DWA54034 | DWA54034 o
6956SD 3/4" x 7-1/4" 2-7/8" 10 40 - DW5453 DW5809 | DWA54034 | DWA54034 n
69575D 3/4" x 8-1/4" 3-7/8" 10 40 - DW5455 DW5809 | DWA54034 | DWA54034
Shaded catalog numbers denote sizes which are less than the minimum standard anchor length for strength design.
The published size includes the diameter and the length which is measured from below the washer to the end of the anchor.
A manual hand pump is available (Cat. No. 08280)
Hollow drill bits must be used with a dust extraction vacuum (Cat. No. DW012)
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GENERAL INFORMATION ENGINEERED BY POWerS'
g GENERAL INFORMATION SECTION CONTENTS
m General Information..........c.ceeenne 230
g POWER'BOI-T@ Material Specifications ............... 231
> Heavy-Duty Sleeve Anchor Installation Specifications .......... 231
Performance Data..........cucunmunanns 232
Z PRODUGT DESCRIPTION . o
— Design Criteria
(¢ The Power-Bolt anchor, is a heavy duty sleeve style, self-locking anchor which is vibration resistant (Allowable Stress Design)........... 235
IE and removable. It is available with a finished hex head or flat head with a hex key insert and can be Ordering Information............cc.u.s 238
> used in concrete, block, brick, or stone.
4 Expansion occurs at two locations within the drilled hole. First, the cone is pulled into the large I -
(o) triple-tined expansion sleeve, developing a mid-level, compression force. Further turning causes the (= "1::/ e —i
; - , e =
= threaded bolt to advance into the threads of the expander cone, forcing its four sections outward.
(o) This action engages the base material deep in the anchor hole. The bolt and cone remain locked HEX HEAD
a together which resists loosening under vibratory conditions. POWER-BOLT ASSEMBLY
[ - S
The Power-Bolt is also designed to draw the fixture into full bearing against the base material through F‘. J_——“’ )
the action of its flexible compression ring. As the anchor is being tightened, the compression ring will g
g o crush if necessary to tightly secure the fixture against the face of the base material. POWER. B A EMBLY
C'U g The internal bolt of the Power-Bolt is removable and reusable in the same anchor sleeve making it HEAD STYLES
é T suitable for applications such as mounting machinery which may need to be removed for service and —
3 o for temporary applications such as heavy duty form work. * Finished Hex Head
c)|>> . e Flat Head
ig o] GENERAL APPLICATIONS AND USES ANCHOR MATERIALS
a 2 e Column Base Plates and e Dock Bumpers and Support Ledgers e Type 304 Stainless Steel (Hex Head)
| Mechanical Equipment e Racking and Railing Attachments * Zinc Plated Carbon Steel (Flat Head)
@
FEATURE AND BENEFITS ANCHOR SIZE RANGE (TYP)
. . ) . e 1/4" diameter through 5/8" diameter
+ High load capacity + Compression zone in sleeve clamps SINTABLE RASE MATERIALS
+ Two-level expansion mechanism fixture to the base material ——
. ) . Y -
+ Internal high strength bolt is removable + Low profile finished head design ormal-weight concree
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e |ightweight concrete
and reusable
e Grouted Concrete Masonry (CMU)

APPROVALS AND LISTINGS e Hollow CMU

e Tested in accordance with ASTM E488 e Brick Masonry

GUIDE SPECIFICATIONS e Stone

CSI Divisions: 03 16 00 - Concrete Anchors, 04 05 19.16 - Masonry Anchors, and 05 05 19 -
Post-Installed Concrete Anchors. Expansion anchors shall be Power-Bolt as supplied by DEWALT,
Towson, MD. Anchors shall be installed in accordance with published instructions and the
Authority Having Jurisdiction.
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MATERIAL SPECIFICATIONS

MATERIAL SPECIFICATIONS

Anchor Component Carbon Steel Flat Head Stainless Steel Hex Head
Internal Bolt SAE Grade 5 **Type 304 SS
Washer Carbon Steel Type 18-8 SS
Expander Sleeve AISI 1010 Type 304 SS
Extension Sleeve AISI 1010 Type 304 SS
Expander Cone AISI 12114 Type 303 SS
Compression Ring Nylon Nylon
Dust Cap Nylon Nylon
Zinc Plating ASTM B 633, SC1, Type Ill (Fe/Zn 5) — Mild Service Condition N/A
** Manufactured with a minimum yield strength of 65,000 psi. Stainless steel anchor components are passivated. The stainless steel expander cone is zinc plated.

washer flat head

‘47 length —————>
v bolt

N

bolt ——»

extension sleeve /(/( T
compression ring diameter

j\ri length ———»
extension sleeve /y ? \ \expandercone
compression ring diameter expander sleeve

)
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\ expander cone

expander sleeve

@ 8
INSTALLATION SPECIFICATIONS =2
wldl
Carbon Steel Flat Head Power-Bolt (80°- 82° head) Stainless Steel Hex Head Power-Bolt (@) %
Anchor Diameter, d Anchor Diameter, d n D
Dimension Dimension =
3/g" 172" 5/8" 1/a" 3/g" 1/2" m' =
ANSI Drill Bit Size, dbit (in.) 3/8 1/2 5/8 ANSI Drill Bit Size, dbi (in.) 1/4 3/8 1/2 §~
Fixture Clearance Hole, dh (in.) 7/16 9/16 11/16 Fixture Clearance Hole, dh (in.) 5/16 7116 9/16 m %
Internal Bolt Size (UNC) 5/16-18 3/8-16 1/2-13 Internal Bolt Size (UNC) 10-24 5/16-18 3/8-16 ;
Head Height (in.) 15/64 1/4 21/64 Head Height (in.) 7/64 13/64 15/64 o
Head Diameter, dna (in.) 3/4 7/8 1-1/8 Washer 0.D., dw (in.) 1/2 13/16 1 n.
Allen Wrench Size (in.) 7/32 5/16 3/8 Wrench Size (in.) 5/16 1/2 9/16
Max Bolt Torque, Tmax (ft-Ibs) 25 45 100 Max Bolt Torque, Tmax (ft-Ibs) 3 12 25
Installation Procedure
Using the proper Step 2 Step 3 Step 4
diameter bit, drill a Remove dust and Drive the anchor Tighten the
hole into the base debris from the hole through the fixture anchor by
material to a depth during drilling (e.g. into the anchor hole turning the
of at least 1/2" or dust extractor, hollow until the bolt head is head 3 to 4
one anchor diameter bit) or following firmly seated against turns past
deeper than the drilling (e.g. suction, the fixture. Be sure finger tight.
embedment required. forced air) to extract the anchor is driven
The tolerances of the | loosg particles to the required
7| drill bit used created by drilling. Do |- - | embedment depth.
:[ must meet the not modify the anchor |
.| requirements of ANSI s A% # | oradvance the boltin |~ ) ‘ ‘ ‘ ‘
.%| Standard B212.15. Joel il o the anchor assembly | et e Sl
: RIS prior to installation. S S [ S .

. @g )

Nomenclature
N d = Diameter of anchor
doit = Diameter of drill bit
dn = Diameter of fixture clearance hole
do = Flat head diameter ®
dw = Diameter of washer e
h = Base material thickness. The minimum value of !
h should be 1.5hy or 3" whichever is greater g
hv = Minimum embedment depth o
I = Overall length of anchor @
t = Fixture thickness g
o
2
it %
! E:S
2
Length Identification g
Mark . u A B c D E F G H I -
2
From 12" 1" 1-1/2" 2" 2-1/2" 3" 3-1/2" 4" 4-1/2" 5" 5-1/2" ;
o
Up to but not " " " " " " " " " " " =
N 1 1-1/2 2 2-1/2 3 3-1/2 4 4-1/2 5 5-1/2 6 &
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g PERFORMANCE DATA
g Ultimate Load Capacities for Carbon and Stainless Steel Power-Bolt in Normal-Weight Concrete'*
: Minimum Minimum Concrete Compressive Strength (f'c)
> IR LT 2,000 psi (13.8 MP. 3,000 psi (20.7 MP 4,000 psi (27.6 MP 6,000 psi (41.4 MP
Diameter Depth ,000 psi (13.8 MPa) ,000 psi (20.7 MPa) ,000 psi (27.6 MPa) ,000 psi (41.4 MPa)
z | h Tension Shear Tension Shear Tension Shear Tension Shear
— n. n. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
a () (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
> 1-1/4 945 1655 1105 1680 1265 1705 1330 1705
- (31.8) 4.2 (7.4) 4.9 (7.5) (5.6) (7.6) (5.9 (7.6)
1/4 1-3/4 1120 1655 1240 1845 1360 2030 1490 2030
> (44.5) (5.0) (7.4) (6.5 8.2 (6.0) 9.0) (6.6) 9.0
z 2-1/2 1505 1655 1550 2185 1600 2710 1680 2710
A (63.5) 6.7) (7.4) 6.9 9.7 (7.1) (12.1) (7.5) (12.1)
: 2 3,500 3,985 4,045 5,205 4,585 6,425 5,915 7,440
o (650.8) (15.8) (17.9 (18.2) (23.4) (20.6) (28.9 (26.6) (33.5)
/8 2-1/2 3,800 4,380 4,330 5,770 4,855 7,160 6,665 7,960
’ (63.5) (17.1) (19.7) (19.5) (26.0) (21.8) (32.2) (30.0) (35.8)
0 3-1/2 4,395 4,980 5195 6,815 5,995 8,650 7,150 8,650
(88.9) (19.8) (22.4) (23.4) (30.7) (27.0) (38.9 (32.2) (38.9
2-1/2 4,900 6,840 5710 7,535 6,520 8,225 7,320 8,225
<:1'>: (63.5) (22.1) (30.8) (25.7) (33.9 (29.3 (37.0) (32.9) (37.0)
ja¥] 'U 12 3-1/2 6,140 8,540 7,590 9,200 9,040 9,860 9,890 10,780
é’U ° (88.9) (27.6) (38.4) (34.2) 41.4) (40.7) 44.4) (44.5) (48.5)
5. E 5 7,260 10,140 8,480 11,230 9,700 12,320 10,935 12,315
» (127.0) (32.7) (45.6) (38.2) (60.5) 43.7) (65.4) 49.2) (65.4)
8 m 2-3/4 5,360 7,970 6,535 9,970 7,705 11,970 8,490 11,970
3 w 58 (69.9) (24.1) (35.9) (29.4) 44.9 (34.7) (63.9 (38.2) (63.9)
§ b 4 6,460 10,860 8,210 12,710 9,960 14,560 13,110 15,900
= (101.6) (29.1) (48.9 (36.9) (67.2) (44.8) (65.5) (59.0) (71.6)
- 2 1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
q 2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load. Consideration of safety factors of 10 or higher may be necessary
® depending upon the application such as life safety or overhead.
Allowable Load Capacities for Garbon and Stainless Steel Power-Bolt in Normal-Weight Concrete'**
Minimum Minimum Concrete Compressive Strength (f'c)
prchor E“"I;::'“";f'“ 2,000 psi (13.8 MPa) 3,000 psi (20.7 MPa) 4,000 psi (27.6 MPa) 6,000 psi (41.4 MPa)
A _hv Tension Shear Tension Shear Tension Shear Tension Shear
n. n. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
() (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
1-1/4 235 415 275 420 315 425 335 425
(31.8) (1.0) (1.8 (1.2 1.9 (1.4) (1.9 (1.5) 1.9
1/4 1-3/4 280 415 310 460 340 510 375 510
(44.5) (1.2 (1.8 (1.4 2.0) (1.5) (2.3 1.7 2.3
2-1/2 375 415 390 545 400 680 420 680
(63.5) (1.7) (1.8 (1.7 2.4 (1.8 (3.0) (1.9 (3.0
2 875 995 1,010 1,300 1,145 1,605 1,480 1,860
(50.8) (3.9 (4.5) 4.5) (6.9 (5.2 (7.2 6.7) 8.4
3/8 2-1/2 950 1,095 1,080 1,445 1,215 1,790 1,665 1,990
(63.5) 4.3 4.9 4.9 6.5 (5.5) 8.1) (7.5 9.0
3-1/2 1,100 1,245 1,300 1,705 1,500 2,165 1,790 2,165
- (88.9) (5.0) (5.6) (6.9 (7.7 6.8) 9.7) 8.1) 9.7
% 2-1/2 1,225 1,710 1,430 1,885 1,630 2,055 1,830 2,055
2 (63.5) (5.5 (7.7) 6.4 8.5 (7.3 9.2 8.2 9.2
%’ 12 3-1/2 1,535 2,135 1,900 2,300 2,260 2,465 2,470 2,695
m (88.9) 6.9) 9.6) (8.6) (10.4) (10.2) (11.1) (11.1) (12.1)
é 5 1,815 2,535 2,120 2,810 2,425 3,080 2,735 3,080
= (127.0) 8.2) (11.4) 9.5 (12.6) (10.9) (13.9 (12.3 (13.9
% 2-3/4 1,340 1,995 1,635 2,495 1,925 2,995 2,125 2,995
= 58 (69.9) 6.0) 9.0 (7.4 (11.2) 8.7) (13.5) 9.6) (13.5)
3 4 1,615 2,715 2,055 3,180 2,490 3,640 3,275 3,975
g (101.6) (7.3 (12.2) 9.2 (14.3) (11.2) (16.4) (14.7) (17.9
® 1. Allowable load capacities listed are calculated using and applied safety factor of 4.0. Consideration of safety factors of 10 or higher may be necessary depending upon the application such as
= life safety or overhead.
= 2. Allowable load capacities are multiplied by reduction when anchor spacing or edge distances are less than critical distances.
r‘jg 3. Linear interpolation may be used to determine allowable loads for intermediate embedments and compressive strengths.
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ENGINEERED BY POWVers PERFORMANCE DATA
Ultimate and Allowable Load Capacities for Carbon and Stainless Steel Power-Bolt in Lightweight Concrete'>* g
Minimum Concrete Compressive Strength (f'c) °
anchor | Embedment 3,000 psi (20.7 MPa) 5,000 psi (34.5 MPa) =
“ia'ge‘e" “elr‘“ Uttimate Load Allowable Load Uttimate Load Allowable Load v
in. in. Tension Shear Tension Shear Tension Shear Tension Shear z
(mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) <
1-1/4 1,000 1,520 250 380 1,320 1,520 330 380 ol
14 (31.8) 4.5 6.8) (1.1 1.7 (5.9 6.8) (1.9 (1.7 <
2 1,510 1,540 380 385 ~ B ~ 'S
(650.8) 6.8) 6.9) 1.7 (1.7 -
2 2,160 2,780 540 695 3,240 2,780 810 695 z
38 (650.8) 9.7) (12.5) 2.4 (3.1) (14.6) (12.5) (3.6) (3.1) <
3-1/2 4,200 4,980 1,050 1,245 R : R
(88.9) (18.9) (22.4) @ (5.6) :
2-1/2 3,680 4,615 920 1,155 4,920 4,615 1,230 1,155 4
y (63.5) (16.6) (20.8) @1 (5.2 (22.1) (20.8) (6.5 (5.2) i
1/2
5 5,540 8,730 1,385 2,185 ~ B ~ E
(127.0) (24.9 (39.3 6.2 9.8
5/8 2-3/4 3,120 6,840 780 1,710 5,240 6,840 1,310 1,710
(69.9) (14.0) (30.8) (3.9 (7.7) (23.6) (30.8) (5.9 (7.7) 5
1. Tabulated load values are for anchors installed in sand-lightweight concrete. Concrete compressive strength must be at the specified minimum at the time of installation. ®h 'cCCJ
2. Allowable load capacities listed are calculated using and applied safety factor of 4.0. Consideration of safety factors of 10 or higher may be necessary depending upon the application such as J <C
life safety or overhead. o %
3. Linear interpolation may be used to determine ultimate and allowable loads for intermediate embedments and compressive strengths. m %
=
15
Ultimate and Allowable Load Gapacities for Carbon and Stainless Steel Power-Bolt oc 2
Installed Through Steel Deck into Lightweight Concrete'>*¢ L] %
Lightweight Concrete over minimum 20 Gage Metal Deck, f'c > 3,000 (20.7 MPa) ;
Anchor prn Minimum 1-1/2" Wide Deck Minimum 4-1/2" Wide Deck (@)
“ia"(}e‘er Depth Ultimate Load Allowable Load Ultimate Load Allowable Load 0.
in. in. Tension Shear Tension Shear Tension Shear Tension Shear
(mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
1/4 1-1/4 720 2,360 180 590 920 2,360 230 590
(31.8) (3.2 (10.6) 0.8 (2.7 4.1 (10.6) (1.0) 2.7
3/3 2 720 2,740 180 685 1,840 2,740 460 685
(50.8) (3.2 (12.3) 0.8 (3.1) 8.3 (12.3) 2.1 3.1
12 2-1/2 1,640 2,740 410 685 2,000 4,400 500 1,100
(63.5) (7.4) (12.3) (1.8 (3.1) 9.0 (19.8) (2.3 (6.0
5/8 2-3/4 B B B B 2,000 4,440 500 1,110
(88.9) 9.0 (20.0) 2.3 (5.0
1. Tabulated load values are for anchors installed in sand-lightweight concrete over steel deck. Concrete compressive strength must be at the specified minimum at the time of installation.
2. Allowable load capacities listed are calculated using and applied safety factor of 4.0. Consideration of safety factors of 10 or higher may be necessary depending upon the application such as
life safety or overhead.
3. Tabulated load values are for anchors installed in the center of the flute. Spacing distances shall be in accordance with the spacing table for lightweight concrete.
4. Anchors are permitted to be installed in the lower or upper flute of the steel deck provided the proper installation procedures are maintained.
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PERFORMANGE DATA ENGINEERED BY POWer'S
g Ultimate and Allowable Load Capacities for Power-Bolt in Grout-Filled Concrete Masonry'>**
m ” -
0 Anchor "é'::l':::’m Minimum Minimum fm > 1,500 psi (10.4 MPa)
: Diameter Deplh- Edge End Ultimate Load Allowable Load
d h Distance Distance 3 -
> A T in. in. Tension Shear Tension Shear
n. in. (mm) (mm) Ibs. Ibs. Ibs. Ibs.
= (mm) (kN) (kN) () ()
a 1-1/8 3-3/4 3-3/4 1,215 1,185 245 235
> 14 (28.6) (95.3) (95.3) (5.5) (6.3 (1.1 (1.1
- 2-1/2 5-1/4 3-3/4 1,760 1,185 350 235
(63.5) (133.4) (95.3) (7.9 (5.3 (1.6) 1.1 Winimum End
> 2 5-5/8 5-5/8 1,985 3,065 395 615 Distance (Typ) ‘ L
z 8 (50.8) (142.9 (142.9) 8.9 (13.8) (1.8 (2.8 ( -
a 3-1/2 7-7/8 5-5/8 2,120 3,065 425 615 =
: (88.9) (200.0) (142.9) 9.5 (13.8) (1.9 2.8 \ H H §
2-1/2 7-1/2 7-1/2 2,435 5,650 485 1,130 \ H E
o 1 (63.5) (190.5) (190.5) (11.0) (25.4) 2.2 (6.1) E)
’ 4 10-1/2 7-112 2,690 5,650 540 1,130 / H H E
m (101.6) (266.7) (190.5) (12.1) (25.4) 2.9 (6.1) £
=
2-3/4 9-3/8 9-3/8 2,560 9,000 510 1,800 / H ‘
69.9 238.1 238.1 11.5 40.5 2.3 8.1
. 699 | @381 | @8N | (15 | (@05 23 en f N\ T ]
T 5 13-1/8 9-3/8 2,975 9,000 595 1,800
R ‘ (127.0) (333.9) (238.1) (13.9) (40.5) 2.7 8.1)
é. ° 1. Tabulated load values are for carbon steel and stainless steel anchors installed in minimum 6-inch wide, minimum Grade N, Type II,
g lightweight, medium-weight or normal-weight concrete masonry units conforming to ASTM C 90. Mortar must be minimum Type N.
= E Masonry cells may be grouted. Masonry compressive strength must be at the specified minimum at the time of installation (f'm >
w m 1,500 psi).
8B 2. Allowable load capacities listed are calculated using and applied safety factor of 5.0. Consideration of safety factors of 10 or higher
& w may be necessary depending upon the application such as life safety or overhead.
> i 3. Linear interpolation may be used to determine ultimate and allowable loads for intermediate embedment depths.
=)
Q. w 4. The tabulated values are for anchors installed at a minimum of 12 anchor diameters on center for 100 percent capacity. Spacing
(e o distances may be reduced to 6 anchor diameters on center provided the capacities are reduced by 50 percent. Linear interpolation
may be used for intermediate spacing.
F
=]
@ Ultimate and Allowable Load Capacities for Power-Bolt in Hollow Concrete Masonry'2*“°
Minimum - . fm > 1,500 psi (10.4 MPa)
anchor Embed. MIE:;: " e Ultimate Load Allowable Load
Dlan‘}eler Delrﬂl Distance Distance
in inv in. in. Tension Shear Tension Shear
* . (mm) (mm) Ibs. Ibs. Ibs. Ibs.
(mm)
(kN) (kN) (kN) (kN)
7/8 3-3/4 3-3/4 600 765 120 155
(22.2) (95.3) (95.3) (2.7) (3.4) 0.5 0.7) T
1/4 1-1/4 3-3/4 8 825 1,055 165 210 QT R ??
(31.8 (95.3) (203.2) (3.7) 4.8 0.7) 0.9 va
1-1/2 3-3/4 12 1,130 1,230 225 245 e
(38.1) (95.3) (304.8) (6.1) (5.5) (1.0) (1.1 ;d ; ;d ;
1-1/4 12 8 1,360 2,150 270 430 NESEEAS
38 (31.8) (304.8) (203.2) 6.1) 9.7) (1.2) (1.9 a: o e: -
1-1/2 12 12 1,470 2,600 295 520 =
(38.1) (304.8) (304.8) (6.6) (11.7) (1.3 (2.3
1-1/4 12 8 2,560 2,150 590 430 "
1 (31.8) (304.8) (203.2) (11.5) 9.7) (2.4 (1.9 N\§
1-1/2 12 12 2,560 3,385 510 675 5
(38.1) (304.8) (304.8) (11.5) (15.2) (2.3 (3.0)
= 1. Tabulated load values are for carbon steel and stainless steel anchors installed in minimum 6-inch wide, minimum Grade N, Type II,
; lightweight, medium-weight or normal-weight concrete masonry units conforming to ASTM C 90. Mortar must be minimum Type N.
S 1Mg%%nry g):ells may be grouted. Masonry compressive strength must be at the specified minimum at the time of installation (f'm >
= ,500 psi).
S 2. Allowable load capacities listed are calculated using and applied safety factor of 5.0. Consideration of safety factors of 10 or higher
m may be necessary depending upon the application such as life safety or overhead.
E 3. Linear interpolation may be used to determine ultimate and allowable loads for intermediate embedment depths.
% 4. The tabulated values are for anchors installed at a minimum of 16 anchor diameters on center for 100 percent capacity. Spacing
S distances may be reduced to 8 anchor diameters on center provided the capacities are reduced by 50 percent. Linear interpolation
= may be used for intermediate spacing.
§ 5. Asuitable anchor length must be selected which included consideration of fixture to engage the base material at the minimum
=] embedment depth when anchoring into hollow concrete masonry.
g (e.g. attachment thickness + embedment + one half inch = suitable anchor length)
|
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ENGINEERED BY POWVers DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)
Ultimate and Allowable Load Capacities for Power-Bolt in Clay Brick Masonry'** g
~ Structural Brick Masonry
- Eml:d f'm > 1,500 psi (10.4 MPa) g
; . Min. Min. Min. -
I):ia. Deh|:1h _Edge - End S_pacing Ultimate Load Allowable Load U
in. in. Distance | Distance | Distance Tension Shear Tension Shear
(mm) Ibs. Ibs. Ibs. Ibs. z
(kN) (kN) (kN) (kN) <
7/8 1,090 1,160 220 230 e -
1 (22.2) 8 4 6 (4.9 (52) (1.0) (1.0
1-1/2 | 032 | (101.6) | (152.4) 1,455 1,265 290 255 =
(38.1) (6.6) (6.7) (1.3 1.1 T !
2 6 8 2,015 3,655 405 730 5
| 50 12 | 0524 | 032 ©.1) (16.5) (1.8) (3.3) 5 =
1 2-1/2 | (304.8) 8 10 3,110 4,585 620 915 £ <
(63.5) (203.2) (254.0) (14.0) (20.6) (2.8 4.1 ; :
5/3 2-3/4 16 10 12 4,535 5,470 905 1,095 "'2 O
(69.9) (406.4) (254.0) (304.8) (20.4) (24.6) @4.1) 4.9 2 ']
1. Tabulated load values are for anchors installed in multiple wythe, minimum Grade SW, solid clay brick masonry walls conforming é E
to ASTM C 62. Mortar must be minimum Type N. Masonry compressive strength must be at the specified minimum at the time of
installation (f'm > 1,500 psi).
2. Allowable load capacities listed are calculated using and applied safety factor of 5.0. Consideration of safety factors of 10 or higher
may be necessary depending upon the application such as life safety or overhead.
3. Spacing between anchors may be reduced to half the listed distances provided the capacities are reduced by 50 percent. Linear
interpolation may be used for intermediate spacing.

DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)

Combined Loading

For anchors loaded in both shear and tension, the combination of loads should be proportioned as follows:

Nu Vu Where: Nu = Applied Service Tension Load
Ni + \T <1 Na = Allowable Tension Load
n n Vu = Applied Service Shear Load

Vi = Allowable Shear Load

Heavy-Duty Sleeve Anchor

POWER-BOLT®

LOAD ADJUSTMENT FACTORS FOR SPACING AND EDGE DISTANCES'

Anchor Installed in Normal-Weight Concrete

D _Anchqr Load Type Critical Distanoq Critical Minimum Distan_ce Minimum
imension (Full Anchor Gapacity) Load Factor (Reduced Capacity) Load Factor
Spacing (s) Tension and Shear Ser = 2.0h, FNs = FVs=1.0 Smin = h, FNs = FVs =0.50
Edge Distance (0 Tension Cor = 12d FNe=1.0 Cmin = 5d FNe = 0.70
Shear Cor = 12d Fe=1.0 Cmin = 5d FVe=0.35
Anchor Installed in Structural Lightweight Concrete
0 Anchor Load Type Critical Distance Critical Minimum Distance Minimum
imension (Full Anchor Capacity) Load Factor (Reduced Capacity) Load Factor
Spacing (S) Tension and Shear Ser = 2.0, FNs = FVs=1.0 Smin =, FNs = FVs =0.50
Tension Cor = 12d FNe=1.0 Cmin = 5d FNc = 0.80

Edge Distance (C

g © Shear Cor = 12d Fe=1.0 Cmin = 5d FVe =0.40

1. Allowable load values found in the performance data tables are multiplied by reduction factors when anchor spacing or edge distances are less than critical distances. Linear interpolation is
allowed for intermediate anchor spacing and edge distances between critical and minimum distances. When an anchor is affected by both reduced spacing and edge distance, the spacing and
edge reduction factors must be combined (multiplied). Multiple reduction factors for anchor spacing and edge distance may be required depending on the anchor group configuration.
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DESIGN CRITERIA (ALLOWABLE STRESS DESIGN) ENGINEERED BY POWers'
g Load Adjustment Factors for Normal-Weight Concrete
N - Notes: For anchors loaded in tension and
g — Spacing, Tenslon|(Fix) & Shear (Fic) shear, the critical spacing (ser) is equal to 2
Dia. (in.) 1/4 3/8 1/2 5/8 embedment depths (2hy) at which the anchor
= = h. (in.) 1-1/4 [1-3/4 | 2-1/2 | 2 | 2-1/2 [ 312 |21/2[31/2] 5 |23/4] 4& 6 achieves 100% of load.
> Su (in.) 2-172 | 3-172 5 4 5 7 5 7 10 | 5-1/2 8 12 Minimum spacing (smin) is equal to 1 embedment
z Smin (in.) 1-1/4 | 1-3/4 | 2-1/2 2 2-1/2 | 3-1/2 | 2-1/2 | 3-1/2 5 2-3/4 4 6 depth (hv) at which the anchor achieves 50%
— 1-1/4 | 0.50 - - - - - - - - - - - of load.
a 1-3/4 | 0.70 | 0.50 - -
> 2 0.80 | 0.57 - 0.50 - - -
< 2-1/2 | 1.00 | 0.71 | 050 | 0.63 | 0.50 - 0.50 - - -
2-3/4 | 1.00 | 0.79 | 0.55 | 0.69 | 0.55 - 0.55 - - 0.50
> 3 1.00 | 0.86 | 0.60 | 0.75 | 0.60 - 0.60 - - 0.55
z @ | 3-1/2 ] 100 | 1.00 [ 0.70 [ 0.88 | 0.70 | 0.50 | 0.70 | 0.50 - 0.64 -
A E 4 1.00 | 1.00 | 0.80 | 1.00 | 0.80 | 0.57 | 0.80 | 0.57 - 0.73 | 0.50
% | 41/2 | 100 | 1.00 | 0.90 | 1.00 | 0.90 | 0.64 | 0.90 | 0.64 - 0.82 | 0.56
: g 5 1.00 | 1.00 | 1.00 | 1.00 ) 1.00 | 0.71 | 1.00 | 0.71 | 050 | 091 | 0.63
o ‘s | 5-1/2 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 0.79 | 1.00 | 0.79 | 0.55 | 1.00 | 0.69 -
’ ﬁ- 6 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.86 | 1.00 | 0.86 | 0.60 | 1.00 | 0.75 | 0.50
(73 7 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.70 | 1.00 | 0.88 | 0.58
8 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.80 | 1.00 | 1.00 | 0.67
9 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 090 | 1.00 | 1.00 | 0.75
10 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.83
= v 12 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
%’ ° 14 1.00 | 1.00 | 1.00 | 1.00 ) 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
=
=
. . Notes: For anchors loaded in tension, the critical
% |'|'| — Etige/Nstance; Tension|(Frx) edge distance (C) is equal to 12 anchor
5 : Dia. (in.) 1/4 3/8 172 5/8 diameters (12d) at which the anchor achieves
> Co (in.) 3 4-1/2 6 7-1/2 100% of load.
a w Gnin (in.) 1-1/4 1-7/8 2-1/2 3-1/8 Minimum edge distance (cmin) is equal to 5 anchor
g ° 1-1/4 0.70 - - - diameters (5d) at which the anchor achieves
1-5/8 0.76 - 70% of load.
:I 1758 0.81 0.70
® 2 0.83 0.71 -
— 2-1/2 0.91 0.77 0.70
g 3 1.00 0.83 0.74 -
E_ 3-1/8 1.00 0.84 0.75 0.70
© 3-3/4 1.00 0.91 0.81 0.74
8 4 1.00 094 0.83 076
2 4-1/2 1.00 1.00 0.87 0.79
E 5 1.00 1.00 0.91 0.83
2 6 1.00 1.00 1.00 0.90
= 6-1/4 1.00 1.00 1.00 0.91
7 1.00 1.00 1.00 0.97
7-1/2 1.00 1.00 1.00 1.00
8 1.00 1.00 1.00 1.00
9 1.00 1.00 1.00 1.00
. Notes: For anchors loaded in shear, the critical
Sh e ) edge distance (C) is equal to 12 anchor
Dia. (in.) 1/4 3/8 1/2 5/8 diameters (12d) at which the anchor achieves
Ccr (in.) 3 4-1/2 6 7-1/2 100% of load.
Con (in.) 1-1/4 1-7/8 2-1/2 3-1/8 Minimum edge distance (cmi) is equal to 5 anchor
1-1/4 0.35 - - - diameters (5d) at which the anchor achieves
1-5/8 0.49 - 35% of load.
1-7/8 0.58 0.35
o 2 0.63 0.38 -
% = 2-1/2 0.81 0.50 0.35
i % 3 1.00 0.63 0.44 -
S = 3-1/8 1.00 0.66 0.47 0.35
T o 3-3/4 1.00 0.81 0.58 0.44
% § 4 1.00 0.88 0.63 0.48
% 2 4-1/2 1.00 1.00 0.72 0.55
2 E 5 1.00 1.00 0.81 0.63
Z = 6 1.00 1.00 1.00 0.78
5 - 6-1/4 1.00 1.00 1.00 0.81
o 7 1.00 1.00 1.00 0.93
8 7-1/2 1.00 1.00 1.00 1.00
§ 8 1.00 1.00 1.00 1.00
% 9 1.00 1.00 1.00 1.00
|
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Load Adjustment Factors for Lightweight Concrete

Spacing, Tension (Fis) & Shear (Fis)
Dia. (in.) 1/4 3/8 1/2 5/8
h. (in.) 1-1/4 | 1-3/4 | 2-1/2 2 2-1/2 | 3-1/2 | 2-1/2 | 3-1/2 5 2-3/4 4 6
sor (in.) 2-1/2 | 3-1/2 5 4 5 7 5 7 10 5-1/2 8 12
Smin (in.) 1-1/4 | 1-3/4 | 2-1/2 2 2-1/2 | 3-1/2 | 2-1/2 | 3-1/2 5 2-3/4 4 6
1-1/4 | 0.50 - - - - - - - - - - -
1-3/4 | 0.70 | 0.50 - -
2 0.80 | 0.57 - 0.50 - - -
2-1/2 | 1.00 | 0.71 0.50 | 0.63 | 0.50 0.50 - -
2-3/4 | 1.00 [ 0.79 | 055 | 0.69 | 0.55 0.55 0.50 -
3 1.00 | 0.86 | 060 | 0.75 | 0.60 - 0.60 - 0.55 -
@ | 31/2 [ 1.00 [ 1.00 [ 070 ] 088 | 0.70 | 050 | 0.70 | 0.50 0.64 -
'E 4 1.00 | 1.00 | 0.80 | 1.00 | 0.80 | 0.57 | 0.80 | 0.57 0.73 | 0.50
'ﬁ 4-1/2 | 1.00 | 1.00 | 090 | 1.00 | 090 | 0.64 | 0.90 | 0.64 - 0.82 | 0.56
E\" 5 1.00 | 1.00 | 1.00 { 1.00 | 1.00 | 0.71 1.00 | 0.71 0.50 | 0.91 0.63
s | 5-1/2 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.79 | 1.00 | 0.79 | 055 | 1.00 | 0.69 -
E‘ 6 1.00 | 1.00 | 1.00 { 1.00 | 1.00 | 0.86 | 1.00 | 0.86 | 0.60 | 1.00 | 0.75 | 0.50
7 1.00 | 1.00 | 1.00 { 1.00 | 1.00 { 1.00 | 1.00 | 1.00 | 0.70 | 1.00 | 0.88 | 0.58
8 1.00 | 1.00 | 1.00 { 1.00 | 1.00 { 1.00 | 1.00 | 1.00 | 0.80 | 1.00 | 1.00 | 0.67
9 1.00 | 1.00 | 1.00 { 1.00 | 1.00 { 1.00 | 1.00 | 1.00 | 090 | 1.00 | 1.00 | 0.75
10 1.00 | 1.00 | 1.00 { 1.00 | 1.00 { 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.83
12 1.00 | 1.00 | 1.00 { 1.00 | 1.00 { 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
14 1.00 { 1.00 | 1.00 | 1.00 ) 1.00 | 1.00 | 1.00 |} 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Edge Distance, Tension (Fic)
Dia. (in.) 1/4 3/8 1/2 5/8
Co (in.) 3 4-1/2 6 7-1/2
Cmin (in.) 1-1/4 1-7/8 2-1/2 3-1/8
1-1/4 0.80 - - -
1-5/8 0.84 - -
1-7/8 0.87 0.80 -
2 0.89 0.81 - -
- 2-1/2 0.94 0.85 0.80 -
% 3 1.00 0.89 0.83 -
&l 3-1/8 1.00 0.90 0.84 0.80
o 3-3/4 1.00 0.94 0.87 0.83
§ 4 1.00 0.96 0.89 0.84
ﬁ 4-1/2 1.00 1.00 0.91 0.86
E 5 1.00 1.00 0.94 0.89
= 6 1.00 1.00 1.00 0.93
= 6-1/4 1.00 1.00 1.00 0.94
7 1.00 1.00 1.00 0.98
7-1/2 1.00 1.00 1.00 1.00
8 1.00 1.00 1.00 1.00
9 1.00 1.00 1.00 1.00
Edge Distance, Shear (F.c)
Dia. (in.) 1/4 3/8 1/2 5/8
Co (in.) 3 4-1/2 6 7-1/2
Cmin (in.) 1-1/4 1-7/8 2-1/2 3-1/8
1-1/4 0.40 - - -
1-5/8 0.53 -
1-7/8 0.61 0.40
2 0.66 0.43 -
- 2-1/2 0.83 0.54 0.40
% 3 1.00 0.66 0.49 -
= 3-1/8 1.00 0.69 0.51 0.40
) 3-3/4 1.00 0.83 0.61 0.49
§ 4 1.00 0.89 0.66 0.52
ﬁ 4-1/2 1.00 1.00 0.74 0.59
E 5 1.00 1.00 0.83 0.66
2 6 1.00 1.00 1.00 0.79
- 6-1/4 1.00 1.00 1.00 0.83
7 1.00 1.00 1.00 0.93
7-1/2 1.00 1.00 1.00 1.00
8 1.00 1.00 1.00 1.00
9 1.00 1.00 1.00 1.00

1-800-4DEWALT

DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)

Notes: For anchors loaded in tension and
shear, the critical spacing (ser) is equal to 2
embedment depths (2hy) at which the anchor
achieves 100% of load.

Minimum spacing (Smin) is equal to 1 embedment
depth (hv) at which the anchor achieves 50%
of load.

Notes: For anchors loaded in tension, the critical
edge distance (C) is equal to 12 anchor
diameters (12d) at which the anchor achieves
100% of load.

Minimum edge distance (cmin) is equal to 5 anchor

diameters (5d) at which the anchor achieves
80% of load.

Notes: For anchors loaded in shear, the critical
edge distance (C) is equal to 12 anchor
diameters (12d) at which the anchor achieves
100% of load.

Minimum edge distance (cmin) is equal to 5 anchor

diameters (5d) at which the anchor achieves
40% of load.
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ORDERING INFORMATION ENGINEERED BY POWer'S
g ORDERING INFORMATION
m
(o Stainless Steel Hex Head Power-Bolt
: Cat.No. Anchor Size Drill Dia. Min. Embed. Std. Box Std. Carton Wt./100
> 5902 1/4" x 1-3/4" 1/4" 1-1/4" 100 600 3
z 5906 1/4" x 3" 1/4" 1-1/4" 100 600 5
a 5910 3/8" x 2-1/4" 3/8" 2" 50 300 10
> 5914 3/8" x 3-1/2" 3/8" 2" 50 300 12
= 5916 3/8" x 4" 3/8" 2" 50 300 14
> 5930 1/2" x 2-3/4" 172" 2-1/2" 50 200 16
z 5934 1/2" x 4-3/4" 172" 2-1/2" 25 150 26 “.l:
n The published length is measured from below the washer to the end of the anchor.
g Carhon Steel Flat Head Power-Bolt <1z
’ Cat.No. Anchor Size Drill Dia. Min. Embed. Std. Box Std. Carton Wt./100
m 6981 3/8" x 3-3/4" 3/8" 2" 50 300 14
6982 3/8" x 5" 3/8" 2" 50 300 17
6983 3/8" x 6" 3/8" 2" 50 300 20
% ‘ 6984 1/2" x 5" 172" 2-1/2" 25 150 26 TIF
“E. ° 6987 5/8" x 5-1/2" 5/8" 2-3/4" 15 90 57
g The published length is the overall length of the anchor. l‘
i E The flat head Power-Bolt anchor has a hex key insert formed in the head of the bolt. |
D |'|'| Each box contains an Allen wrench which matches the insert size. —~
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GENERAL INFORMATION SECTION CONTENTS
™ General Information.................... 239
PB'PRO Material Specification..........cuuuu. 240

Heavy Duty Sleeve Anchor Installation Instructions.............. 240

PRODUCT DESCRIPTION Installation Information............... 241
Performance Data 242

The PB-PRO is a large diameter torque controlled, heavy duty sleeve anchor designed for concrete Ordering Information
applications. Suitable base materials included normal-weight concrete. The anchor is manufactured
with a zinc plated carbon steel bolt, sleeve, cone and expansion clip and plastic compression ring.
The PB-PRO has a low prafile finished hex head.

GENERAL APPLICATIONS AND USES

e Structural connections, i.e., beam and column anchorage

e Safety-related attachments and tension zone applications

e |nterior applications / low level corrosion environment

e Heavy duty applications HEAD STYLES

FEATURES AND BENEFITS e Finished Hex Head

+ Consistent performance in high and low strength concrete ANCHOR MATERIALS

+ High shear load capacity e 7inc plated carbon steel bolt,
g P washer, cone, sleeve, and expansion

PB-PRO ASSEMBLY

MECHANICAL ANCHORS

PB-PRO™
Heavy Duty Sleeve Anchor

+ Patented plastic retainer nut prevents loosening components during transport as well as spinning clip; assembled with a plastic
in the drill hole compression ring and retainer nut
+ Compression zone in sleeve clamps fixture to the base material ANCHOR SIZE RANGE (TYP.)

APPROVALS AND LISTINGS * 16mm through 20mm

e Tested in accordance with ASTM E488 SUITABLE BASE MATERIALS
e Normal-weight concrete

GUIDE SPECIFICATIONS
CSlI Divisions:; 03 16 00 - Concrete Anchoring and 05 05 19 - Post Installed Concrete Anchors
Expansion anchors shall be PB-PRO as supplied by DEWALT, Towson, MD. Anchors shall be
installed in accordance with published instructions and the Authority Having Jurisdiction.
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g MATERIAL SPECIFICATION

m 2

0 1

; ‘

= u

o T

> i ]

- |

> 4

z 6 5

@ 7 3

: Part No. Designation Material Protection

o 1 Threaded bolt Medium Carbon Steel (Grade 8.8) Zinc plated (5 pm)

a 2 Washer Steel Property class 8.8 acc. to EN ISO 7093 Zinc plated (5 pm)
3 Distance sleeve Medium Carbon Steel Zinc plated (5 pm)
4 Compression ring Plastic (HDPE) -
5 Expansion sleeve Medium Carbon Steel Zinc plated (5 pm)
6 Cone nut Medium Carbon Steel Zinc plated (5 pm)
7 Retainer nut Plastic (HDPE) -

INSTALLATION INSTRUCTIONS

Joyouy ans8|g Ainq AresH
.0dd-8d

)
==
__—~
=
2] | zz
A L V. V., 4
_'A V"l 7"\
S . <« <lA VA
> > "
At V. a
_'A v"t v \
2 dA, ‘<1A 2
b
4 VoA v.ra

1. Using the proper drill 2. Remove dust and debris from 3. Drive the anchor into the hole 4. Tighten the anchor with a

4 A34 - 1I¥M30 8102© SHOHONY TYOINVHOIW — 3AINY TWIINHOIL

bit size, drill a hole into
the base material to the
required depth.

the hole during drilling (e.g.
dust extractor, hollow bit) or

through the fixture at least
to the minimum required

following drilling (e.g. suction, embedment depth.
forced air) to extract loose
particles created by drilling.

Hex Head Compression Ring Cone Nut

Washer Distance Sleeve Expansion Sleeve

Retainer Nut

torque wrench by applying
the required installation
torque Tinst.
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INSTALLATION INFORMATION

INSTALLATION INFORMATION 2
INSTALLATION DATA °
PB-PRO :
Description Notation Unit [ ®
M16 M20 z
. mm 24 28
Anchor diameter d (in) 0.94) (1.10) <
, mm 10.0 12.5 |
Head height (in) 0.39) (0.49) g
- mm 50 60 ( @)
Washer outside diameter (in) 1.97) (236) E
' mm 16 20
Internal bolt diameter (in) (0.63) 0.79) <
. o MPa 640 640
f
Minimum specified yield strength y (ks) (92.8) (92.8) 5
- T MPa 800 800 [TT]
f
Minimum specified ultimate steel strength uta (ksi) (116) (116) E
. e mm 24 28
Nominal drill bit diameter it (in) (0.94) (1.10)
‘ - mm 26 31
Diameter of hole clearance in fixture dn (in) (1.02) (1.22) S
mm 128 160 P S
Minimum nominal embedment depth Anom (in) (5.04) (6.30) g <
[)
. mm 100 125 D
Effective embedment depth het (in) (3.94) (4.92) o o
1~
. mm 155 180 =
Minimum hole depth Po (in) (6.10) (7.09) E g
N . v mm 200 250 &
Minimum member thickness min (in) (7.87) (9.84) T
- . ) mm 130 140
Minimum spacing Smin (in) (5.12) (9.51)
. . ) mm 240 300
Corresponding edge distance at Smin forc > (in) (9.45) (11.81)
L . ) mm 140 140
Minimum edge distance Cnin (in) (5.51) (5.51)
; ; mm 230 300
Corresponding spacing at Crmin fors > (in) (9.06) (11.81)
‘ Nm 130 200
Installation torque Tinst (ft-Ib) (96) (148)
Torque wrench socket size - mm 24 28
-t
B
N
<
v
Tinst /
<
v
v

1-800-4DEWALT
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PERFORMANCE DATA
Ultimate Load Capacities for PB-PRO in Normal-Weight Concrete'?
. Minimum Minimum Concrete Compressive Strength
A Nominal 1 1 1 " 1
Anchor Embed 2,500 psi 3,000 psi 4,000 psi 6,000 psi 8,000 psi
I)landwler Depth Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
mm mm Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
&y (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
M6 128 9,135 16,505 10,005 18,080 11,565 20,880 14,145 24,600 16,337 24,600
(5.04) (40.9) (74.0) (44.8) (81.0) (61.8) (93.6) (63.4) (110.3) (73.2) (110.3)
M20 160 11,515 21,780 12,615 23,860 14,565 27,555 17,840 31,280 20,600 31,280
(6.30) (61.6) (97.6) (56.5) (106.9) (65.3) (123.5) (80.0) (140.2) (92.3) (140.2)
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1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.

2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load. Consideration of safety factors of 10 or higher may be necessary
depending upon the application such as life safety or overhead.

Allowable Load Capacities for PB-PRO in Normal-Weight Concrete'**

. Minimum Minimum Concrete Compressive Strength
Nominal Nominal 1 q - R N
l_\nchor Embed 2,500 psi 3,000 psi 4,000 psi 6,000 psi 8,000 psi
Diameter . - - - - -
d Depth Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
mm mm Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
Y (kN) (kN) (kN) (k) (kN) (kN) (kN) (k) (kN) (kN)
M16 128 2,285 4125 2,500 4,520 2,890 5,220 3,535 6,150 4,085 6,150
(5.04) (10.2) (18.5) (11.2) (20.3) (13.0) (23.4) (15.8) (27.6) (18.3) (27.6)
20 160 2,880 5,445 3,155 5,965 3,640 6,890 4,460 7,820 5,150 7,820
(6.30) (12.9 (24.4) (14.1) (26.7) (16.3) (30.9) (20.0) (35.1) (23.1) (35.1)

1. Allowable load capacities listed are calculated using and applied safety factor of 4.0. Consideration of safety factors of 10 or higher may be necessary depending upon the application such as
life safety or overhead.

2. Allowable load capacities are multiplied by reduction factors when anchor spacing or edge distances are less than critical distances.
3. Linear interpolation may be used to determine allowable loads for intermediate embedments and compressive strengths.

Spacing Reduction Factors - Tension (Fys) Edge Distance Reduction Factors - Tension (Fic)
Nominal Anchor Size M16 M20 Nominal Anchor Size M16 M20
Minimum Spacing S (mm) 130 140 Minimum Edge Distance cnin (mm) 140 140
Nominal Embedment h.on (mm) 128 160 Nominal Embedment hon (mm) 128 160

130 0.84 - 140 0.58 -
£ 140 0.85 0.80 _ 150 0.63 0.50
=) 150 0.87 0.81 E 160 0.67 0.53
g 175 091 0.84 3 175 0.73 0.58
2 200 0.95 0.87 é 200 0.83 0.67
2 225 0.99 0.90 E 225 0.94 0.75
g 250 1.00 0.94 g 250 1.00 0.83
@ 275 1.00 0.97 275 1.00 0.92
300 1.00 1.00 300 1.00 1.00

Spacing Reduction Factors - Shear (Fis) Edge Distance Reduction Factors - Shear (Fy)

Nominal Anchor Size M16 M20 Nominal Anchor Size M16 M20
Minimum Spacing s~ (mm) 130 140 Minimum Edge Distance cn» (mm) 140 140
Nominal Embedment hnon (mm) 128 160 Nominal Embedment hoon (mm) 128 160
130 0.86 - 140 0.47 0.37
140 0.87 0.84 150 0.50 0.40
150 0.88 0.85 160 0.53 0.43
E 175 0.90 0.87 T 175 0.58 0.47
E 200 0.92 0.88 E 200 0.67 0.53
5 225 0.94 0.90 E 225 0.75 0.60
i:; 250 0.96 0.92 2 250 0.83 0.67
5 275 0.98 0.93 = 275 0.92 0.73
2 300 1.00 0.95 & 300 1.00 0.80
325 1.00 0.97 325 1.00 0.87
350 1.00 0.98 350 1.00 0.93
375 1.00 1.00 375 1.00 1.00
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ORDERING INFORMATION 2
Carbon Steel Hex Head PB-PR0 (o)
Cat No. Size (Diameter x Length) Drill Dia Length* Std Box Std Ctn :
PFM1220650 PB-PRO 24-M16 x 148mm 24mm 148mm 5 20 Lo
PFM1220700 PB-PRO 24-M16 x 178mm 24mm 178mm 5 20 z
PFM1220750 PB-PRO 28-M20 x 170mm 28mm 170mm 5 15 <
PFM1220800 PB-PRO 28-M20 x 190mm 28mm 190mm 5 10 - |
PFM1220850 PB-PRO 28-M20 x 220mm 28mm 220mm 5 10 <
*Length measured from underneath the washer to the end of the anchor. !
PB-PRO ACCESSORIES <
Metric Drill Bits 5
SDS-MAX Carhbide Drill Bits - 4 Cutter (77
Cat No. size Drill Dia Length ey Sd.Tube | —— oo - =
— . r‘i (‘i .—i c—i c-ic—s‘—iri »
PPA1330220 M24x340x200 24mm 340mm 200mm 1

PPA1330290 M28x380x250 28mm 380mm 250mm 1 —

E 2

[&)

C

O=

i . (o =

Installation Accessories o 3

Cat. No. Description Box Qty | | c-g

08280 Hand pump / dust blower 1 m a
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GENERAL INFORMATION SECTION CONTENTS

General Information.........ccueeuueane 244
I-OK'BOI-T As® Material Specifications ............... 245
Sleeve Anchor Installation Specifications........... 245

PRODUCT DESCRIPTION Installation Instructions.............. 246
Performance Data 247

The Lok-Bolt AS is an all-stee! pre-assembled single unit sleeve anchor which is designed for use '~ ordering Information.........
concrete or masonry base materials. The anchors are available in multiple head styles for multiple
applications and a finished appearance. Anchor extender sleeves can be added to create longer lengths.

GENERAL APPLICATIONS AND USES

e Door and window frame installations
e Masonry applications

* Flectrical / Mechanical applications LOK BOLT 45
e Mounting fixtures on walls

e General purpose anchoring HEAD STYLES

- pextiend
e Acorn Nut
+ Variety of head styles, lengths and sizes e Round Head
+ All steel component design o Combo Flat Head
+ Preassembled anchor for immediate installation e Threshold Flat Head
+ Sleeve design keeps anchor centered in hole * Rod Hanger
+ Sleeve has 360° contact area for even stress distribution * Tie-Wire
+ Versatile — can be used for solid and hollow concrete or masonry applications ANCHOR MATERIALS

+ Designed to allow fixture to draw snug against the base material during tightening ® Zinc Plated Garbon Stel
e Type 304 Stainless Steel

GUIDE SPECIFICATIONS ANCHOR SIZE RANGE (TYP.)

CSI Divisions: 03 16 00 - Concrete Anchors, 04 05 19.16 - Masonry Anchors, and 05 05 19 -
Post-Installed Concrete Anchors Expansion anchors shall be Lok-Bolt AS as supplied by DEWALT,
Towson, MD. Anchors shall be installed in accordance with published instructions and the Authority
Having Jurisdiction.

Ordering Information................... 248

a
Lf Jr— T ——

“ ' —

e 1/4" diameter through 3/4" diameter
SUITABLE BASE MATERIALS

e Normal-Weight Concrete

e Grouted Concrete Masonry (CMU)

e Hollow Concrete Masonry (CMU)

® Brick Masonry

www. DEWALT.com
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MATERIAL SPECIFICATIONS 'é)
Anchor Component Carhon Steel Version Stainless Steel Version °
Plow-Bolt AISI 1010/1018 Type 304 Stainless Steel :
Expansion Sleeve AISI 1010 Type 304 Stainless Steel [ O )
Extender AISI 1010 N/A z
Zinc Plating ASTM B 633, SC1, Type Ill (Fe/Zn5) N/A <
INSTALLATION SPECIFICATIONS al
Acorn Nut and Hex Head Lok-Bolt AS !
Nominal Anchor Diameter, d z
Dimension 1/4" 5/16" 3/8" /2" 5/8" 3/4" <
ANSI Drill Bit Size, dbit (in.) 1/4 5/16 3/8 1/2 5/8 3/4 @, | P ro————— =
Fixture Clearance Hole, dh (in.) 5/16 3/8 7116 9/16 11/16 15/16 ~ g
Plow Bolt Size (UNC) 10-24 1/4-20 | 5/16-18 | 3/8-16 | 1/2-13 | 5/8-11 B) fle——=r—=x E
Nut Height (in.) 3/16 7/32 17/64 | 21/64 7/16 35/64 =7 Y
Washer 0.D., dw (in.) 1/2 5/8 13/16 1 1-3/8 1-3/4
Wrench Size (in.) 3/8 7116 1/2 9/16 3/4 15/16 -
e 5
Round Head Lok-Bolt AS N <
- Nominal Anchor Diameter, d < %
Dimension ot
1/4" 5/16" 3/8" h 75}
ANSI Drill Bit Size, dbit (in.) 1/4 5/16 3/8 s
Fixture Clearance Hole, dh (in.) 5/16 3/8 7116 —e& - 1 = EW ,'“777’ = m
Plow Bolt Size (UNC) 10-24 1/4-20 5/16-18 e y 1
Head Height (in.) 11/64 13/64 15/64 g
Head Width, dha (in.) 29/64 9/16 43/64 o
Phillips Driver Size #3 #3 #4 -
Gombo Flat Head Lok-Bolt AS
S Nominal Anchor Diameter, d
1/4" 5/16" 3/8"
ANSI Drill Bt Size, dbit (in.) 1/4 5/16 3/8
Fixture Clearance Hole, dh (in.) 5/16 3/8 7116 jz, v
Plow Bolt Size (UNC) 10-24 1/4-20 5/16-18 A S—
Head Height (in.) 5/32 3/16 15/64
Head Width, dha (in.) 1/2 5/8 3/4
Phillips Driver Size #2 #3 #4
Rod Hanger Lok-Bolt AS
R Nominal Anchor Diameter, d
1/4" 5/16" 3/8"
ANSI Drill Bit Size, dbit (in.) 5116 3/8 12
Plow Bolt Size (UNC) 1/4-20 5/16-18 3/8-16 ____#E%_?!,_
Coupling Height (in.) 7/8 1 1-1/4
Washer 0.D., dw (in.) 5/8 13/16 1 ;
Coupling Wrench Size (in.) 3/8 12 11/16 T
=
Threshold Lok-Bolt AS Tie-Wire Lok-Bolt AS %
Anchor Size, d Anchor Size, d g
Dimension Dimension ' o
174" 5/16" — — T 5
ANSI Drill Bit Size, dbit (in.) 1/4 ANSI Drill Bt Size, dbit (in.) 5/16 — E
Fixture Clearance Hole, dh (in.) 5/16 Fixture Clearance Hole, dh (in.) 3/8 : ég
Plow Bolt Size (UNC) 10-24 Plow Bolt Size (UNC) 1/4-20 L — %
Head Height (in.) 5/64 Head Height (in.) 1-9/16 =
Head Width, dha (in.) 23/64 Head Width, dna (in.) 31/64 %
g

1-800-4DEWALT
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INSTALLATION INSTRUCTIONS

INSTALLATION INSTRUCTIONS
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Hex/Acorn/Flat Head Round Versions

Using the proper diameter
bit, drill a hole into the
base material to a depth of
at least 1/2" or one anchor
diameter deeper than the
embedment required.

The tolerances of the
drill bit used must meet
the requirements of ANSI
Standard B212.15

Remove dust and debris
from the hole during
drilling (e.g. dust extractor,
hollow bit) or following
drilling (e.g. suction,
forced air) to extract

loose particles created

by drilling.

Hex Head/Acorn Nut
Position the washer on
the anchor and thread on
the nut.

Drive the anchor through
the fixture into the anchor
hole until the nut and
washer are firmly seated
against the fixture. Be sure
the anchor is driven

to the required
embedment depth.

Flat Head/Round Head
Drive the anchor through

Rod Hanger Version

Using the proper diameter
bit, drill a hole into the
base material to a depth of
at least 1/2" or one anchor
diameter deeper than the
embedment required.

The tolerances of the
drill bit used must meet
the requirements of ANSI
Standard B212.15

Remove dust and debris
from the hole during
drilling (e.g. dust extractor,
hollow bit) or following
drilling (e.g. suction,
forced air) to extract

loose particles created

by drilling.

Drive the anchor into the
hole until the anchor is at
the required embedment
depth.

Tighten the coupler nut
and washer up to the

Tie-Wire Version

Using the proper diameter
bit, drill a hole into the
base material to a depth of
at least 1/2" or one anchor
diameter deeper than the
embedment required.

The tolerances of the
drill bit used must meet
the requirements of ANSI
Standard B212.15

Remove dust and debris
from the hole during
drilling (e.g. dust extractor,
hollow bit) or following
drilling (e.g. suction,
forced air) to extract

loose particles created

by drilling.

Drive the anchor into the
hole until the head is
firmly seated against the
base material. Be sure
the anchor is driven to
the required embedment
depth.

Tighten the tie wire nut
by turning the head 3 to

the fixture until the anchor concrete surface and 5 turns past finger tight
is firmly seated. Be sure tighten the anchor by or by applying the guide
the anchor is driven to turning the nut 3to 5 installation torque from the
the required embedment turns past finger tight finger tight position.
depth. or by applying the guide

installation torque from the

finger tight position.

Hex Head/Acorn Nut
Tighten the anchor by
turning the nut or head 3
to 5 turns past finger tight
or by applying the guide
installation torque from the
finger tight position.

Flat Head/Round Head
Tighten the anchor by
turning the head 3to 5
turns past finger tight.

www. DEWALT.com
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PERFORMANGE DATA
Ultimate and Allowable Load Capacities for Carbon and Stainless *
Steel Lok-Bolt AS Anchors in Normal Weight Concrete'*** &)
. _ Guide Installation Minimum Concrete Compressive Strength, f’c
nchor | Embed. Teolbe. 3,000 psi 3,500 psi 4,000 psi
Diameter | Depth Ultimate Allowable Ultimate Allowable Ultimate Allowable
in. in. Carbon | Stainless | Tension | Shear | Tension | Shear | Tension | Shear | Tension | Shear | Tension | Shear | Tension | Shear
Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
M 1/2 2 - 225 | 1,000 | 55 250 | 240 | 1,000 | 60 250 | 260 | 1,000 | 65 250
1 6 4 910 1,120 230 280 980 1,120 245 280 1,060 | 1,120 265 280
5/16 1 12 - 1,205 | 2,360 300 590 1,300 | 2,360 325 590 1,390 | 2,360 350 590
3/8 1-1/4 18 18 1,875 | 4,110 470 1,030 | 2,040 | 4,110 510 1,030 | 2,165 | 4,110 540 1,030
1/2 1-1/2 26 26 2,235 | 4,860 560 1,215 | 2,420 | 4,860 605 1,215 | 2,580 | 4,860 645 1,215
5/8 2 50 40 4870 | 4,860 | 1,220 | 1,215 | 5260 | 4,860 | 1,315 | 1,215 | 5625 | 4,860 | 1,405 | 1,215
3/4 2-1/4 90 60 5,045 | 11,040 | 1,260 | 2,760 | 5,450 | 11,040 | 1,365 | 2,760 | 5825 | 11,040 | 1,455 | 2,760

1. The ultimate load values listed above must be reduced by a minimum safety factor of 4.0 or greater to determine the allowable working load. Consideration of safety factors of 10 or higher
may be necessary depending on the application, such as life safety or overhead.

2. Allowable load capacities listed are calculated using an applied safety factor of 4.0. Consideration of safety factors of 10 or higher may be necessary depending on the application, such as life
safety or overhead.

3. Tabulated load values are for anchors installed at a minimum spacing distance between anchors and an edge distance of 12 times the anchor diameters.
4. The embedment depth is measured from the outside surface of the concrete member to the embedded end of the anchor prior to tightening.

Ultimate and Allowable Load Capacities for Carbon and Stainless Steel
Lok-Bolt AS Anchors in Hollow or Solid Concrete Masonry'2%*5¢

Nominal Minimum . Ultimate Loads Allowable Loads

@nchor Embed. Ins(;;"lllgieion Miniml_lm Minim_um

Dlan‘:eter Dehpih Torque Edge Dist. End Dist. Tension Shear Tension Shear
. g ft.-bs. Lk Lk Ibs. Ibs. Ibs. Ibs.
1/4 1 4 800 1,140 160 225
5/16 1 8 905 1,570 180 310
3/8 1-1/4 15 3-3/4 4 1,100 1,570 220 310
1/2 1-1/2 18 1,525 1,570 305 310
5/8 1-1/2 30 2,250 1,770 450 355

1. Tabulated load values are for anchors installed in minimum 6 inch wide, Grade N, Type Il, normal-weight concrete masonry units conforming to ASTM C 90. Mortar must be minimum Type N,
S, or M. Masonry prism compressive strength must be 1,500 psi minimum at time of installation.

2. Allowable load capacities listed are calculated using an applied safety factor of 5.0. Consideration of safety factors of 10 or higher may be necessary depending on the application, such as life
safety or overhead.

3. Asuitable anchor length must be selected which includes consideration of a fixture to engage the base material at the minimum embedment depth when anchoring into hollow concrete
masonry. (e.g. attachment thickness + face shell thickness embedment + one half inch = suitable anchor length)

4. The consistence of hollow concrete block masonry base material can vary greatly. Consideration of job site testing should be given to verify conformance of base materials and anchor
performance in actual conditions.

5. Tabulated load values are for anchors installed at a minimum spacing distance between anchors and an edge distance of 16 times the anchor diameters.
6. The embedment depth is measured from the outside surface of the masonry member to the embedded end of the anchor prior to tightening.

Ultimate and Allowable Load Capacties for Carbon or Stainless Steel Lok-Bolt AS Anchors in
Solid Clay Brick Masonry'>**

Nominal Minimum Guide » - £m > 1,500 psi (10.4 MPa)

picher EI',‘;'?I.:,“" Installation | Minimum Edge | - Hliniimum Ultimate Allowable
d h I:Tm? in. in. Tension Shear Tension Shear
in. mn. = Ibs. Ibs. Ibs. Ibs.
1/4 1 4 4 1-1/2 800 950 160 190
3/8 1-1/4 15 8 8 1,100 3,000 220 600
172 1-1/2 26 8 8 1,560 3,150 310 630
5/8 2 40 8 8 2,470 5,250 495 1,050

1. Tabulated load values are for anchors installed in Grade SW, multiple wythe solid clay brick masonry conforming to ASTM C 62.

2. Allowable load capacities listed are calculated using a safety factor of 5.0 or greater. Consideration of safety factors of 10 or higher may be necessary depending on the application,
such as life safety or overhead.

3. Tabulated load values are for anchors installed at a minimum spacing distance between anchors and an edge distance of 16 times the anchor diameters.
4. The embedment depth is measured from the outside surface of the brick masonry member to the embedded end of the anchor prior to tightening.
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g ORDERING INFORMATION
m
(o)
- m“fﬁ-f e ~ ! gy
> " — — S e
= Hex Nut Lok-Bolt AS
a R Combo Flat Head Lok-Bolt AS
> = Size DI_'i“ Std. Std. cata'og Number :
Carbon | Stainless Dia. Box Ctn. Size Drill Std. Std.
-~ Steel Steel Carbon | Stainless Dia. Box | Ctn.
> 50058 516"x1-1/2" | 516" | 100 | 1000 g g
=> 50105 - 516"x2-38" | 516" | 100 | 500 53058 - 14" X172 14" ] 100 | 1000
a 50155 | 61528 Y8 X 178" 38 | 50 | 500 5310S | 61708 1/4"x 2-1/4 1/4" | 100 | 1000
- 50208 61535 8 X 3" g 50 500 53155 61725 1/4"x 3 1/4 100 | 1000
o 50255 | 61565 1/2'x2-1/2 | 12n | 25 | 250 53255 14" x 51 14" | 100 | 500
(9 5030S | 61575 12 %3 72 | 25 | 250 53308 516" x2-1/2" | 516" [ 100 | 1000
50345 | 61608 12'x334 [ [ 25 | 128 53405 - 3/8" x 2-3/4 38" 1 50 | 500
50335 12" x 51/a" 15" o5 125 53455 61745 3/8" x 4 3/8 50 250
2 50325 12" X 6" 72 1 10 | 100 53508 | 61758 3/8" x 5" 38" | 50 | 250
D " " "
% ° 50355 5/8" x 2-1/2" 5/8" o5 195 5360S 6176S 3/8" x 6 3/8 50 250
% 5038S _ 5/8" x 3" 5/8" 25 125 The published length is the overall length of the anchor
% .z 50408 6164S 5/8" x 4-1/4" 5/8" 10 100
~ 09 50455 5/8" x 5-3/4" 58' | 10 | 100 .
(@] 50508 34 x2-34 | 34 | 10 | 100 — =
:l 50555 3/4" x 4-1/4" 34" |10 40
50603 3/4" x 6-1/4" 3/4" 10 30 Threshold Flat Head Lok-Bolt AS
p 50655 3/4" % 8-1/4" 34" | 10 30 cat Sz Drill | std. | st
m The published length is measured from below the washer to the end of the anchor Dia. Box Ctn.
@ 55008 1/4" x 2" 1/4" | 100 | 1000
The published length is the overall length of the anchor
" ' - - —
I
P ———————— "
e i e
Acorn Nut Lok-Bolt AS . =
Gatalop Humbor Drill | Std Std
o [ 9 9
Carbon | Stainless Size o | Bor | oo Rod Hanger Lok-Bolt AS
Steel Steel . Drill | Std. | Std.
Cat # Size 5
51255 - 1/4" x 5/8" 14" | 100 | 1000 L | ot | d
51508 | 61508 1/4" x1-3/8" 174" | 100 | 1000 58108 /4" x1-1/2" 516" | 50 | 250
51758 1/4" x 2-1/4" 1/4" | 100 | 1000 58158 3/8" x 1-7/8" 3/8" | 50 | 250
The published length is measured from below the washer to the end of the anchor 58255 172" x 2-1/4" 172" 25 125
The published length is measured from below the washer to the end of the anchor

4 e ——
‘ f
= B

e - gasins,
b A
= 25

=% ,\

Round Head Lok-Bolt AS, Slotted

z Catalog Number ) Tie-Wire Lok-Bolt AS

£ Carbon | Stainless Size B?a“ §§,‘§; §§ﬂ . Drill | std. | Std

g Steel |  Steel : : Cat # Size Dia. | Box | Cin.
; 52055 - 1/4" x 1-3/8" 1/4" 100 1000 5700S 5/16" x 2-3/8" 5/16" | 100 1000
g 5210S 6180S 1/4" x 2-1/4" 1/4" 100 | 1000 The published length is measured from below the head to the end of the anchor

5 5215S 1/4" x 3" 1/4" 100 1000

()zz 52208 1/4" x 3-3/4" 1/4" 100 1000

g 52255 5/16" x 2-3/8" 516" | 100 1000 ;m“ 0.!"!\

9 52305 5/16'x3-3/8" | 5/16" | 100 | 500 i

E 5235S 3/8" x 2-3/4 3/8 50 500 Lok-Bolt AS Extenders

S 5240S 3/8" x 3-3/4" 3/8" 50 250 -

= - Cat # Size DI_1|| Std. Std.
| The published length is measured from below the head to the end of the anchor Dia. Box Ctn.
g 56845 3/8" x 1-1/4" 3/8" 50 500
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GENERAL INFORMATION

GENERAL INFORMATION SECTION CONTENTS
" General Information.................... 249
SEIII'B‘“.TT Installation and
Displacement-Controlled Expansion Anchor Material Specifications ... 219
Performance Data..........oucummsnanns 250
Design Criteria
The Set-Bolt is a one piece, stud style anchor with an external bottom-bearing expansion plug. It (Allowable Stress Design).......... 250
is available in carbon steel for use in concrete, stone and solid masonry units. The design of the Ordering Information .o 250

Set-Bolt provides an anchor which is ideal for applications in which it is desirable to minimize the
clamping force on a fixture. The nut may be placed on finger tight if required to prevent damage to
light duty fixtures such as aluminum extrusions or stone facades. Jacking or leveling equipment can
easily be accomplished with the Set-Bolt.

GENERAL APPLICATIONS AND USES

e Structural Anchorage
e Mechanical Equipment
e Column Base Plates

+ No torque wrench required

e Fire Sprinkler
e Cable Trays and Strut

SET-BOLT

ANCHOR MATERIALS

e Suspended Lighting

ANCHOR SIZE RAMGE (TYP)

+ Fast installation with force-controlled setting mechanism

e (arbon Steel

e 1/4" diameter x 1-3/4" length to
1/2" diameter x 5-1/4" length

SUITABLE BASE MATERIALS

APPROVALS AND LISTINGS ¢ Normal-weight concrete

e Federal GSA Specification — Meets the proof load requirements of FF-S-325C, Group VIIl, Type 2,

(superseded) and CID A-A-55614, Type 2.

e Various North American Departments of Transportation (DOT) — See www.DEWALT.com,

including CalTrans listing for “Stud Mechanical Expansion Anchors”

GUIDE SPECIFICATIONS

CSl Divisions: 03 16 00 - Concrete Anchors and 05 05 19 - Post-Installed Concrete Anchors.
Expansion Anchors shall be Set-Bolt as supplied by DEWALT, Towson, MD. Anchors shall be installed
in accordance with published instructions and the Authority Having Jurisdiction.

INSTALLATION AND MATERIAL SPECIFICATIONS

Installation Specification

Material Specification

Installation Guidelines

Drill a hole into the base material to

a depth that equals the embedment
required. The tolerances of the drill bit
used should meet the requirements of
ANSI Standard B212.15. Do not over
drill the hole. Remove dust and debris
from the hole during drilling (e.g. dust
extractor, hollow bit) or following drilling
(e.g. suction, forced air) to extract loose
particles created by drilling.

1-800-4DEWALT

Insert the anchor through the fixture

into the hole. Set the anchor by driving
the anchor body over the plug. Be sure
the anchor is driven to the required
embedment depth. A nut and washer
(supplied separately) is applied to secure
the fixture.

Anchor Size, d Anchor Component Component Material
Dimension
1/4" 3/8" 1/2" Anchor Body AISI 12114
ANSI Drill Bit Size, (in.) 1/4 3/8 1/2 Cone AISI 12114
Max. Tightening Torque, Tmax (ft.-Ibs) 5-7 15-20 22-30 Zinc Plating ASTM B633, SC1, Type Il (Fe/Zn 5)
Fixture Clearance Hole, (in.) 5/16 7/16 9/16
Thread Size (UNC) 1/4-20 3/8-16 1/2-13

)
e
()
X
L2
Z
&l
mll
=l
=
Z
g
x
O
[
=

SET-BOLT™

Displacement-Controlled Expansion Anchor
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Ultimate Load Capacities for Set-Bolt Installed in Normal-Weight Concrete'*

Minimum Concrete Compressive Strength (f'c )
D‘.‘"Gh‘t’; Minimum 2,000 psi 4,000 psi 6,000 psi
|a|=e r Emhedment ,000 psi ,000 psi ,000 psi
in. n. Tension Shear Tension Shear Tension Shear
Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
1/4 1-3/8 1,150 1,780 1,935 2,070 2,320 2,070
3/8 1-5/8 2,605 3,705 3,600 4185 3,850 4,185
12 1-7/8 3,595 5,140 5,000 6,000 5,265 6,000
1. The values listed above are ultimate load capacities which should be reduced by a minimum safety factor of 4.0 or greater to determine the allowable working load.
2. Linear interpolation may be used to determine ultimate loads for intermediate compressive strengths.
Allowable Load Gapacities for Set-Bolt Installed in Normal-Weight Goncrete'>*
Minimum Concrete Compressive Strength (f'c )
Diamets e 2,000 psi 4,000 psi 6,000 psi
|ar= r Emhedment ,000 psi ,000 psi ,000 psi
in. n. Tension Shear Tension Shear Tension Shear
Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
1/4 1-3/8 290 445 485 520 580 520
3/8 1-5/8 650 925 900 1,045 965 1,045
12 1-7/8 900 1,285 1,250 1,500 1,315 1,500

1. Allowable load capacities listed are calculated using an applied safety factor of 4.0.
2. Linear interpolation may be used to determine allowable loads for intermediate compressive strengths

3. The tabulated load values are applicable to single anchors installed at critical edge and spacing distances. Allowable load capacities are multiplied by reduction factors when anchor spacing or
edge distances are less than critical distances.

DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)

Combined Loading

For anchors loaded in both shear and tension, the combination of loads should be proportioned as follows:

Nn Vn

Load Adjustment Factors for Spacing and Edge Distances

Where:
(o) * (vn] ="

Nu = Applied Service Tension Load
Nn = Allowable Tension Load

Vy = Applied Service Shear Load

Vi = Allowable Shear Load

0 Anchor Load Type Critical Distance Critical Minimum Distance Minimum
imension (Full Anchor Capacity) Load Factor (Reduced Capacity) Load Factor
Spacing (s) Tension and Shear Ser = 10d Fv=FR=1.0 Smin = 5d Fv=Fv =0.50
Edge Distance (0 Tension Cor =12d Fv=1.0 Cmin = 5d Fv=10.80
Shear Cor = 12d Fv=1.0 Cmin = 5d Fv=10.50
ORDERING INFORMATION
Set-Bolt
Cat. No. Size Min. Embed. | Thread Length Std. Box Std. Carton Wt./100 4 =y ‘
7101 1/4" x 1-3/4" 1-3/8" 5/8" 100 1,000 2-1/4 ! . mNT=—==
7103 1/4" x 2-1/4" 1-3/8" 7/8" 100 500 2-3/4
7123 3/8" x 2-1/4" 1-5/8" 5/8" 50 250 6-1/2
7126 3/8" x 3" 1-5/8" 1-3/8" 50 250 8-1/2
7151 1/2" x 4-1/4" 1-7/8" 1-7/8" 25 125 24

www. DEWALT.com
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GENERAL INFORMATION SECTION CONTENTS )
™ General Information.................... 251 =
SCREW-BOLT + Installation Specifications (ASD).252 g
High Performance Screw Anchor Reference Data (ASD).........ccuuenns 252 ()
Swongth oesion o200 [
: : : - . Strength Design (SD) g
The Screvy-BoIt+ anchor_|s a one piece, heavy duty screw anchor with a f|n|shed hex head. Itis Ordering Information u
simple to install, easy to identify and fully removable. The patented thread design, designed for use <
with standard ANSI drill bits, reduces installation torque and enhances productivity. The steel threads 'S
along the anchor body tap into the hole during installation to provide keyed engagement and allow L
for reduced edge and spacing distances. The Screw-Bolt+ finish is available in bright zinc-plated and =
mechanically galvanized. Suitable base materials include normal-weight concrete, sand-lightweight 1 e M R R VR <
concrete, concrete over steel deck, concrete masonry and solid clay brick. gm—————— 5
SeREWBOLT E
e Racking, shelving and material handling e Retrofits, repairs and maintenance HEAD STYLES
e Support ledgers and sill plate attachments e Fencing and railing o Hex Washer Head
e Temporary attachments e (Cracked and uncracked concrete ANCHOR MATERIALS = ‘g
e Glazing and window attachments e Seismic and wind loading o Zinc plated carbon steel or ; g
mechancaly gz 3¢
+ Designed for standard ANSI tolerance dfrill bits ANCHOR SIZE RANGE (TYP.) og
+ Patented thread design offers toughened threads for tapping high strength concrete e 1/4" diameter through 3/4" diameter “.’ é
+ Low installation torque in concrete and masonry (see ordering information) ; =
+ Universal product for concrete and grouted/solid masonry SUITABLE BASE MATERIALS (1T CE
+ Ratchet teeth on underside of hex washer head lock against the fixture * Normal-weight concrete [+
+ Can be installed closer to the edge than traditional expansion anchors * Lightweight concrete 8
+ Fully removable and reinstallable in same hole * Concrets over steel deck
+ Fast installation with powered impact wrench, can also be installed manually * Gr,OUtEd Concrete Masonry (CMU)
+ Diameter, length and identifying marking stamped on head of each anchor * Brick Masonry

+ One-piece, finished head design

APPROVALS AND LISTINGS

e |nternational Code Council, Evaluation Service (ICC-ES), ESR-3889 for concrete. Code compliant
with 2015 IBC, 2015 IRC, 2012 IBC, 2012 IRC, 2009 IBC, and 2009 IRC.
CODE LISTED || CODE LISTED

e |nternational Code Council, Evaluation Service (ICC-ES), ESR-4042 for masonry. Code compliant ICC-ES ESR-3889 (CC-ES ESR-4042
with 2015 IBC, 2015 IRC, 2012 IBC, 2012 IRC, 2009 IBC, and 2009 IRC. CONCRETE MASONRY

e Tested in accordance with ACI 355.2 and ICC-ES AC193 for use in structural applications in
concrete under the design provisions of ACI 318 (Strength Design Method)

e Fvaluated and qualified by an accredited independent testing laboratory for recognition in cracked DEWALT DESIGN ASSIST
and uncracked con.c.rete including sefsm|lc and wind Ioad|rl19 (Category 1 anchtl)rs)l | | | DUST X+
e Fvaluated and qualified by an accredited independent testing laboratory for reliability against brittle MK MM VTR

failure, e.g. hydrogen embrittlement

GUIDE SPECIFICATIONS
CSI Divisions: 03 16 00 - Concrete Anchors, 04 05 19.16 - Masonry Anchors and 05 05 19 - Post-

Installed Concrete Anchors. Screw anchors shall be Screw-Bolt+ as supplied by DEWALT, Towson, MD.
Anchors shall be installed in accordance with published instructions and the Authority Having Jurisdiction.

MATERIAL SPECIFICATIONS

Anchor component Specification

Case hardened low carbon steel
(see minimum strength properties on the next page)

Zinc plating according to ASTM B 633, SC1 Type Il (Fe/Zn 5).
Minimum plating requirements for Mild Service Condition.

Mechanically galvanized version Mechanically Galvanized Zinc plating according to ASTM B 695, Class 55

Anchor Body and hex washer head

Standard zinc plated version

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2018 DEWALT —REV.C

Plating

1-800-4DEWALT




INSTALLATION SPECIFICATIONS (ASD)
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INSTALLATION SPECIFICATIONS (ASD)

DEWALT
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Screw-Bolt+ Anchor Detail

| o |

Nomenclature

da = Diameter of Anchor

dot = Diameter of Drill Bit

dn = Diameter of Clearance Hole

h = Base Material Thickness.
The value of h should be 1.5hnom
or 3", whichever is greater

Nnom = Minimum Nominal Embedment

hy = Minimum Hole Depth

Installation Instructions for Screw-Bolt+

Step 1

Using the proper
drill bit size, drill a
hole into the base
material to the
required depth.
The tolerances of
the drill bit used
should meet the

1 requirements of

*1 ANS| standard

Step 2
Remove dust
and debris from
hole during
drilling (e.g. dust
extractor, hollow
bit) or following

- drilling (e.0.
suction, forced
air) to extract
loose particles
created during

Hex Head Marking

HexHead__

Washer

Legend

\

Diameter and Length Identification Mark

fr =y
QT
AN
Serrated
Underside

Step 3

Select a torque wrench
or powered impact
wrench and do not
exceed the maximum
tOque, Tinst,max or T\mpam‘max
respectively for the
selected anchor diameter
and embedment. Attach
an appropriate sized

hex socket/driver to the
impact wrench. Mount

|

\

Step 4

Drive the anchor
into the hole until
the head of the
anchor comes into
contact with the
fixture. The anchor
must be snug

-] after installation.
7=+ | Do not spin the

lg 2~ | hex socket off

-1 the anchor to

<1 B212.15 ) N A ‘ LT
¥ Lo Sy drilling. the screw anchor head sl o | disengage.
SRR into the socket. = 2
REFERENCE DATA (ASD)
Installation Specifications for Screw-Bolt+ in Concrete and Supplemental Information
Anchor Property/Setting — . Nominal Anchor Diameter (inch)
Information clation " 14 3/8 12 5/8 3/
P in. 0.250 0.375 0.500 0.625 0.750
Anchor outside diameter d (mm) (6.35) ©.53) (12.70) (15.89) (19.05)
. e ) ' 1/4 3/8 172 5/8 3/4
Nominal drill bit diameter Cloit in. ANSI ANSI ANSI ANSI ANSI
Minimum diameter of hole d in. 3/8 1/2 5/8 3/4 7/8
clearance in fixture " (mm) 9.5) (12.7) (15.9) (19.1) (22.2)
- 2 in. 1 1-1/2 1-3/4 2-1/2 2-1/2
Minimum embedment depth Pnom (mm) (25) (38) (44) (64) (64)
-~ in. 1-3/8 1-7/8 2-1/8 2-7/8 2-7/8
Minimum hole depth No (mm) (35) 49) (54) 73) 3)
. . . ) in. 3 3 3 3-3/4 3-3/4
Minimum member thickness Nimin (mm) 76) 76) (76) (95) 95)
-~ . in. 1-1/2 1-1/2 1-3/4 1-3/4 1-3/4
Minimum edge distance Cmin (mm) (38) (39) (44) (44) 44
. ' in. 1-1/2 2 2-3/4 2-3/4 3
Minimum spacing Smin mm) (39) (1) (70) (70) (76)
) ' ft.-Ibf. 19 25 45 60 70
Max Installation torque Tinstmax (N-m) 26) (34) 61) @1) @5)
Max impact wrench power T, ft.-Ibf. 150 300 300 700 700
(torque) mpactmax (N-m) (203) (407) (407) (950) (950)
Impact wrench socket size in. 7116 9/16 3/4 15/16 1-1/8
Maximum head height in. 21/64 3/8 31/64 37/64 43/64
Maximum washer diameter in. 37/64 3/4 1-116 1-1/8 1-13/32
Effective tensile stress area A in? 0.045 0.094 0.176 0.274 0.399
(screw anchor body) g (mm?) (29.0) (60.6) (113.5) (176.8) (257.4)
Minimum specified ¢ ksi 100 92.5 115 95 95
ultimate strength v (N/mm?) (690) (638) (794) (656) (656)
Minimum specified f ksi 80 74 92 76 76
yield strength y (N/mm?) (552) (511) (635) (524) (524)
For SI: 1 inch = 25.4 mm, 1 ft-Ibf = 1.356 N-m.
1. The minimum base material thickness shall be the greater of 1.5ehnom 0r 3 inches.
2. See load capacities in normal weight concrete for additional embedment depths.

www. DEWALT.com
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Ultimate Load Capacities for Screw-Bolt+ in Normal-Weight Concrete'? a
- Minimum Concrete Compressive Strength
Minimum °
Nominal Nominal f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi
Anchor Embedment (17.3 MPa) (20.7 MPa) (27.6 MPa) (41.4 MPa) (55.2 MPa) :
Diameter Depth = = = = = (§)
in. in. Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
(mm) Ibs Ibs Ibs Ibs Ibs Ibs Ibs Ibs Ibs Ibs z
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) <
1 1,325 1,660 1,400 1,755 1,530 1,910 1,725 2,080 1,725 2,080
(25) (6.9 (7.4 6.2) (7.8 6.8) 8.5) (7.7) 9.3 (7.7) 9.3 = |
1/4 1-5/8 2,835 1,660 2,995 1,755 3,265 1,910 3,265 2,080 3,265 2,080 <
41 (12.6) (7.4 (13.3 (7.8 (14.5) 8.5 (14.5) 9.3 (14.5) 9.3 [ © ]
2-1/2 3,650 2,025 3,855 2,140 4,200 2,335 4,270 2,545 4,270 2,545 —
(64) (16.2) 9.0 (17.1) 9.5 (18.7) (10.4) (19.0) (1.3 (19.0) (11.3 z
1-1/2 2,630 3,550 2,880 3,890 3,330 4,490 4,075 5,500 4,075 6,355 <
(38) (11.7) (15.8) (12.8) (17.3 (14.8) (20.0) (18.1) (24.5) (18.1) (28.3) :
2 3,670 4,320 4,020 4,735 4,645 5,465 4,725 6,345 5,455 6,345 [ © ]
38 (61) (16.3) (19.2) (17.9 21.1) (20.7) (24.3) (21.0) (28.2) (24.3) (28.2) ]
3-1/4 7,420 6,325 8,130 6,930 9,065 8,000 9,065 8,565 10,350 8,565 E
(83) (33.0) (28.1) (36.2) (30.8) (40.3 (35.6) (40.3 (38.1) (46.0) (38.1)
4-1/2 10,905 6,325 11,945 6,930 13,795 8,000 15,075 8,565 15,075 8,565
(114) (48.5) (28.1) (63.1) (30.8) (61.4) (35.6) 67.1) (38.1) ©67.1) (38.1)
1-3/4 2,840 5,985 3,115 6,555 3,595 7,570 4,400 9,270 4,400 10,705 = S
(44) (12.6) (26.6) (13.9) (29.2) (16.0) (33.7) (19.6) 412 (19.6) (47.6) F §
2-1/2 6,680 8,035 7,320 8,800 8,450 10,160 8,450 11,545 8,450 11,545 + <C
19 (64) (29.7) (35.7) (32.6) (39.1) (37.6) (45.2) (37.6) (61.4) (37.6) (61.4) : %
4-1/4 13,260 9,395 14,525 10,290 16,480 11,885 16,480 13,520 16,480 13,520 ° 8
(108) (59.0) (41.8) (64.6) (45.8) (73.3 (52.9) (73.3) (60.1) (73.3) (60.1) Q
5-1/2 15,730 9,395 17,235 10,290 19,900 11,885 21,310 13,520 21,310 13,520 ﬂ S
(140) (70.0) 41.8) (76.7) (45.8) (88.5) (52.9) (94.8) (60.1) 94.9) (60.1) u g
2-1/2 5,735 10,615 6,285 11,630 7,255 13,425 8,885 16,445 8,885 17,170 ; >
(64) (25.5) 47.2) (28.0) (61.7) (32.3 (59.7) (39.5) (73.2) (39.5) (76.4) m a
=
3-1/4 9,755 12,065 10,685 13,220 12,340 15,265 12,340 17,170 12,340 17,170 m =2
58 (83) (43.4) (63.7) (47.5) (58.8) (54.9) 67.9) (54.9) (76.4) (54.9) (76.4) O 2=
5 14,455 13,675 15,830 14,980 18,280 17,295 19,295 19,485 22,280 19,485 m
(127) 64.3) (60.8) (70.4) (66.6) 81.3 (76.9) (85.8) (86.7) (99.1) (86.7)
6-1/4 20,520 13,675 22,475 14,980 25,955 17,295 31,785 19,485 31,785 19,485
(159) (91.3 (60.8) (100.0) (66.6) (115.5) (76.9) (141.4) (86.7) (141.4) (86.7)
2-1/2 6,035 11,615 6,610 12,725 7,635 14,690 9,350 17,995 9,350 20,775
(64) (26.8) (61.7) (29.4) (56.6) (34.0) (65.3) (41.6) (80.0) (41.6) 92.4)
4-1/4 11,900 17,055 13,035 18,685 15,050 21,575 17,745 24,270 20,490 24,270
34 (108) (652.9) (75.9) (58.0) (83.1) (66.9) (96.0) (78.9) (108.0) 91.1) (108.0)
5 19,020 17,055 20,835 18,685 24,055 21,575 29,460 24,270 29,460 24,270
(127) (84.6) (75.9) 92.7) (83.1) (107.0) (96.0) (131.0) (108.0) (131.0) (108.0)
6-1/4 20,495 17,055 22,450 18,685 25,920 21,575 31,750 24,270 31,750 24,270
(159) 91.2 (75.9) (99.9) (83.1) (115.3 (96.0) (141.2) (108.0) (141.2) (108.0)
1. Tabulated load values are for anchors installed in uncracked concrete with no edge or spacing considerations. Concrete compressive strength must be at the specified minimum at the
time of installation.
2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load.
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REFERENCE DATA (ASD) ENGINEERED BY POWer'S
m Allowable Load Capacities for Screw-Bolt+ in Normal-Weight Concrete'>**°
(o]
: Minimum Minimum Concrete Compressive Strength
> Nominal Nominal f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi
z Anchor Embedment (17.3 MPa) (20.7 MPa) (27.6 MPa) (41.4 MPa) (55.2 MPa)
Diameter Depth - . N N .
L in. in. Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
[0 | (mm) Ibs Ihs Ihs Ibs Ibs Ibs Ibs Ihs Ihs Ibs
> (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
= 1 330 415 350 440 385 480 430 520 430 520
(25) (1.5) (1.8) (1.6) (2.0 1.7 2.1) (1.9 2.3 1.9 2.3
> 1/4 1-5/8 710 415 750 440 815 480 815 520 815 520
z 41) (3.2 (1.8) (3.3 (2.0 (3.6) 2.1) (3.6) 2.3 (3.6) 2.3
(o | 2-1/2 915 505 965 535 1,050 585 1,070 635 1,070 635
: (64) 4.1 (2.2) 4.3 2.4 4.7 (2.6) 4.8) 2.9 4.8 2.8
o 1-1/2 660 890 720 975 835 1,125 1,020 1,375 1,020 1,590
(38) (2.9 4.0) 3.2 4.3 (3.7 (5.0) 4.5 6.1) 4.5) (7.1
’ 2 920 1,080 1,005 1,185 1,160 1,365 1,180 1,585 1,365 1,585
m 38 (51) 4.1 4.8) 4.5 (6.3 (5.2 6.1) (5.2) (7.1) 6.1) (7.1)
3-1/4 1,855 1,580 2,035 1,735 2,265 2,000 2,265 2,140 2,590 2,140
83) 8.3 (7.0) 9.1) (7.7 (10.1) 8.9 (10.1) 9.5 (11.5) 9.5
T 4-1/2 2,725 1,580 2,985 1,735 3,450 2,000 3,770 2,140 3,770 2,140
=L m (114 (12.1) (7.0) (13.3 (7.7 (15.3 8.9 (16.8) 9.5 (16.8) 9.5
C'E' o 1-3/4 710 1,495 780 1,640 900 1,895 1,100 2,320 1,100 2,675
= : (44) (3.2 6.7) (3.5 (7.3 4.0) (8.4) 4.9 (10.3 4.9 (11.9
3 m 2-1/2 1,670 2,010 1,830 2,200 2,115 2,540 2,115 2,885 2,115 2,885
% E 12 (64) (7.4) 8.9 8.1) 9.8 9.4 (11.3 9.4 (12.8) 9.4 (12.8)
g a 4-1/4 3,315 2,350 3,630 2,575 4120 2,970 4,120 3,380 4,120 3,380
o} w (108) (14.7) (10.5) (16.1) (11.5) (18.3) (13.2) (18.3) (15.0) (18.3) (15.0)
% 5-1/2 3,935 2,350 4,310 2,575 4,975 2,970 5,330 3,380 5,330 3,380
33> ° (140) (17.5) (10.5) (19.2) (11.5 (22.1) (13.2) (23.7) (15.0) (23.7) (15.0)
% E 2-1/2 1,435 2,655 1,570 2,910 1,815 3,355 2,220 4,110 2,220 4,295
= + (64) (6.4) (11.8) (7.0) (12.9) 8.1) (14.9) 9.9 (18.3) 9.9 (19.1)
- 3-1/4 2,440 3,015 2,670 3,305 3,085 3,815 3,085 4,295 3,085 4,295
= 58 83) (10.9) (13.4) (11.9 (14.7) (13.7) (17.0) (13.7) (19.1) (13.7) (19.1)
5 3,615 3,420 3,960 3,745 4,570 4,325 4,825 4,870 5,570 4,870
(127 (16.1) (15.2) (17.6) (16.7) (20.3) (19.2) (21.5) (21.7) (24.8) (21.7)
6-1/4 5,130 3,420 5,620 3,745 6,490 4,325 7,945 4,870 7,945 4,870
(159 (22.8) (15.2) (25.0) (16.7) (28.9) (19.2) (35.3) 21.7) (35.3) (21.7)
2-1/2 1,510 2,905 1,655 3,180 1,910 3,675 2,340 4,500 2,340 5,195
(64) 6.7) (12.9 (7.4 (14.1) 8.5) (16.3) (10.9) (20.0) (10.4) (23.1)
4-1/4 2,975 4,265 3,260 4,670 3,765 5,395 4,435 6,070 5,125 6,070
34 (108) (13.2) (19.0) (14.5) (20.8) (16.7) (24.0) (19.7) (27.0) (22.8) (27.0)
5 4,755 4,265 5,210 4,670 6,015 5,395 7,365 6,070 7,365 6,070
(127 (21.2) (19.0) (23.2) (20.8) (26.8) (24.0) (32.8) (27.0) (32.8) (27.0)
6-1/4 5125 4,265 5,615 4,670 6,480 5,395 7,940 6,070 7,940 6,070
(159 (22.8) (19.0) (25.0) (20.8) (28.8) (24.0) (35.3) (27.0) (35.3) (27.0)
1. Tabulated load values are for anchors installed in uncracked concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
2. Allowable load capacities are calculated using an applied safety factor 4.0.
3. Allowable load capacities must be multiplied by reduction factors when anchor spacing or edge distances are less than critical distances.
4. Linear interpolation may be used to determine allowable loads for intermediate embedments and compressive strengths.
5. Anchors may be used in lightweight concrete provided the allowable load capacities are multiplied by a reduction factor of 0.60.
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DEWALY

ENGINEERED BY POWVers' REFERENCE DATA (ASD)

Diameter (in) 1/4 3/8 1/2 5/8 3/4

@)
Edge Distance Reduction Factors - Tension (Fi.) 64
Diameter (in) 1/4 3/8 1/2 5/8 3/4 °
Nominal Embedment hron (in) 1 1-5/8|2-1/2|1-1/2| 2 |3-1/4|4-1/2|1-3/4|2-1/2|4-1/4(5-1/2|2-1/2|3-1/4| 5 |6-1/4|2-1/2|(4-1/4| 5 |6-1/4 :
Min. Edge Distance cwin (in) |1-1/2|1-1/2|1-1/2 | 1-1/2|1-1/2 | 1-1/2 | 1-1/2 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 U
1-1/2 100077064085 [ozafosefoss| - | - | - | - | - | - -[-1-1-1-1- >
1-3/4 100 | 0.83 | 067 [0.93 | 0.79 | 062 | 057 [ 0.87 [0.71 [0.58 | 054 | 0.73 [ 0.65 | 0.56 | 053 | 0.73 [ 0.59 | 0.56 | 0.53 =T
2 100 | 0.88 | 0.71 [ 1.00 | 0.84 | 0.65 | 059 [ 0.94 [ 0.76 [ 0.60 | 056 | 0.78 [ 0.68 | 0.58 | 054 | 0.78 [ 0.61 [ 0.58 | 0.54
2-1/4 100 | 0.94 [ 075 [ 1.00 | 0.89 | 0.68 | 0.61 | 1.00 [ 0.80 [ 0.63 | 0.57 | 0.82 | 0.71 [ 0.60 | 0.56 | 0.82 | 0.63 | 0.60 | 0.56 a'
2-1/2 100 | 1.00 | 0.78 | 1.00 | 0.95 | 0.71 [ 0.63 | 1.00 [ 0.84 | 065 [ 0.50 | 0.87 | 0.75 | 0.62 | 0.57 [ 0.87 | 066 [ 0.62 | 057 o
2-3/4 100 [ 1.00] 0.82 [ 1.00 | 1.00 [ 0.74 ] 065 | 1.00 | 0.88 | 0.67 [ 0.61 | 0.91 [ 0.78 | 0.64 [ 0.59 [ 0.91 | 0.68 [ 0.64 | 059 —
3 1.00 | 1.00 | 0.86 [ 1.00 1.00 | 0.77 [ 067 [ 1.00 [ 0.92 | 0.69 | 0.62 | 0.96 [ 0.81 | 0.66 | 0.60 | 0.96 | 0.70 | 0.66 | 0.60 <
— 3172 100 [ 1.00 [ 093 [ 1.00 1.00 | 0.83 [ 0.71 [ 1.00 [ 1.00 [ 0.74 | 0.65 | 1.00 [ 0.87 | 0.69 | 0.63 | 1.00 [ 0.75 | 0.69 | 0.63 «
£ 4 100 | 1.00 [ 1.00 [ 1.00 [ 1.00 | 0.88 | 0.75 | 1.00 [ 1.00 [ 0.78 [ 0.69 | 1.00 [ 0.94 [ 0.73 | 0.66 [ 1.00 [ 0.79 [ 0.73 | 0.66 25
-§ 4172 100 | 1.00 | 1.00 | 1.00 [ 1.00] 0.94 [ 0.79 | 1.00 [ 1.00 ] 0.82 [ 0.72 | 1.00 | 1.00 | 0.77 | 0.69 [ 1.00 | 0.84 [ 0.77 | 0.69 =
5 5 100 [ 1.00 100 [ 1.001.00 | 1.00 | 084 1.00 [ 1.00 | 0.87 [ 0.75 | 1.00 [ 1.00 | 081 [0.72 ] 1.00 | 0.89 [ 0.81 | 0.72 s
= 5-1/2 1.00 [ 1.00 [ 1.00 [ 1:00 1.00 | 1.00 | 0.88 [ 1.00 [ 1.00 [0.91 [0.79 [ 1.00 [ 1.00 | 0.85 [ 0.75 | 1.00 [ 0.95 | 0.85 | 0.75
F3 6 1.00 [ 1.00 [ 1.00 [ 1:00 1.00 | 1.00 [ 092 [ 1.00 [ 1.00 [ 0.96 | 0.82 | 1.00 [ 1.00 | 0.89 [ 0.78 | 1.00 [ 0.98 | 0.89 | 0.78
- 6-1/2 100 [ 1.00 | 1.00 [ 1.00 [ 1.00 | 1.00 | 0.96 | 1.00 [ 1.00 [ 1.00 [ 0.85 | 1.00 [ 1.00 | 0.92 | 0.81 [ 1.00 | 1.00 [ 0.92 ] 0.81
7 100 | 1.00 | 1.00 | 1.00 [ 1.00] 1.00 [ 100 1.00 [ 1.00] 1.00 [ 0.88 | 1.00 | 1.00 | 0.96 | 0.84 | 1.00 1.00 [ 0.96 | 0.84 = ’g
7172 100 [ 1.00 100 [ 1.001.00 | 1.00 [ 1.00] 1.00 [ 1.00 | 1.00 [ 0.921.00 [ 1.00 | 1.00 | 0.87 [ 1.00] 1.00 [ 1.00] 087 + S
8 1.00 | 1.00 [ 1.00 [ 1:00 .00 | 1.00 [ 1.00 [ 100 [ 1.00 | 1.00 | 0.95 | 1.00 [ 1.00 | .00 [ 0.90 | 1.00 [ 1:00 | 1.00 | 0.90 ==
8-1/2 1.00 [ 1.00 [ 1.00 [ 1:00 .00 | 1.00 [ 1.00 [ 1-00 [ 1.00 | 1.00 [ 0.98 | 1.00 [ 1.00 | 1.00 [ 0.93 | 1.00 [ 1:00 | 1.00 | 0.93 sg
9 1.00 | 1.00 [ 1.00 [ 1.00 [ 1.00 | 1.00 [ 1.00 1.00 [ 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 0.96 [ 100 1.00 [ .00 | 0.96 9
9-1/2 100 | 1.00 | 1.00 | 1.00 [ 1.00] 1.00 [ 100 1.00 [ 1.00 ] 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 0.99 [ 1.00] 1.00 [ 1.00] 0.99 ﬂ;g
10 100 [ 1.00 100 [ 1.001.00 | 1.00 [ 1.00] .00 1.00 | 1.00 [ 1.00]1.00 [ 1.00 | 1.00 | 1.00]1.00]1.00[71.00]7.00 ;g
D
o
Spacing Reduction Factors - Tension (Fis) E %
(&)
(72 ]

Nominal Embedment hron (in) 1 [1-5/8|2-1/2|1-1/2| 2 |3-1/4]|4-1/2|1-3/4|2-1/2(4-1/4(5-1/2|2-1/2|3-1/4| 5 |6-1/4|2-1/2|4-1/4]| 5 |6-1/4
Minimum Spacing snn (in) | 1-1/2|1-1/2|1-1/2| 2 2 2 2 [2-3/4]|2-3/4|2-3/4| 2-3/4| 2-3/4|2-3/4|2-3/4|2-3/4| 3 3 3 3
1-1/2 089073066 - - - - - - - - - - - -
1-3/4 094077068 | - - - - - - - - - -
2 1.0010.80]0.700.88 | 0.77 ] 0.67 ] 0.63 | - - - - - -
2-1/4 1.00(0.83[0.72]0.93]0.80)069|064| - - - - - -
2-1/2 1.00]0.86|0.74(097]0.83)0.70 | 065 - - - - - - - -
2-3/4 1.00]0.89|0.76 [ 1.00 | 0.86 | 0.72 ] 0.66 | 0.92 | 0.78 | 0.67 | 0.64 | 0.80 | 0.73 | 0.65 [ 0.63 | - - - -
3 1.00(0.92|0.78]1.00]0.89]0.74]0.67 | 0.95| 0.80 | 0.68 | 0.65 | 0.83 [ 0.74 | 0.66 | 0.64 | 0.83 | 0.69 | 0.66 | 0.64
3-1/2 1.001099]0.82|1.000.94]0.77]0.70]1.00|0.85|0.71|0.670.88|0.78 | 0.68 [ 0.65 | 0.88 | 0.71 | 0.68 | 0.65
4 1.001.00(0.86|1.00]1.00]0.80|0.72|1.000.89]0.73]0.68|0.92|0.81]0.70]0.67 | 0.93 | 0.74 | 0.71 | 0.67
4-1/2 1.00]1.00{0.90|1.00|1.00)0.83]0.74|1.000.93]0.75)0.70 | 0.97)0.85|0.72 | 0.68 | 0.97 | 0.76 | 0.73 | 0.69
- 5 1.00]1.00(0941.00|1.00)0.86]0.76|1.00|0.98|0.78)0.72]1.00)0.88|0.75|0.70 | 1.00 | 0.79 ] 0.75 | 0.70
_g 5-1/2 1.001.000.97|1.00]1.00]0.89]0.78 | 1.00|1.00|0.80]0.74|1.00|0.92]0.77]0.7211.00 | 0.81 | 0.77 | 0.72
= 6 1.0011.001.00 | 1.00|1.00]0.93]0.81]1.00|1.00|0.82f0.75]1.000.95]0.79|0.73]1.00]0.84]0.79 | 0.73
§ 6-1/2 1.001.00(1.00|1.00]1.00]0.96|0.83|1.00|1.00|0.85]0.77|1.00f0.98]0.81]0.75]1.000.86 | 0.81|0.75
g 7 1.00]1.00|1.001.00|1.00)0.99]0.85|1.00|1.00|0.87)0.79]1.00)1.000.83|0.76 |1.00|0.89]0.83|0.77
g 7-1/2 1.00]1.00{1.00|1.00 | 1.00) 1.00]0.87|1.00|1.00|0.90)0.81]1.00)1.00|0.85|0.78|1.00]0.91]0.85]0.78
E 8 1.00(1.00|1.00|1.00]1.00]1.00]0.90| 1.00|1.00|0.92]0.83|1.001.00|0.87]0.80|1.00|0.94|0.87 |0.80 2
@ 8-1/2 1.0011.00 | 1.00 | 1.00 [ 1.00 | 1.00 ] 0.92 | 1.00 | 1.00 | 0.94 | 0.84 | 1.00 | 1.00 | 0.89 | 0.81 | 1.00 | 0.96 | 0.89 | 0.81 =
9 1.00(1.00|1.00|1.00]1.00]1.00]0.94]1.00|1.00]0.97]0.86|1.00|1.00]0.91]0.83]1.00]0.99|0.91|0.83 g
9-1/2 1.00]1.00|1.00|1.00|1.00)1.00]0.96|1.00|1.00]0.99)0.88]1.00)]1.00093|0.84|1.00]|1.00]0.93]0.85 S
10 1.00)1.00|1.00|1.00|1.00)1.00]0.98|1.00|1.00|1.00)0.90|1.00)1.00|0.95|0.86|1.00|1.00]0.95| 0.86 é
10-1/2 1.001.001.00|1.00]1.00]1.00|1.00|1.00|1.00|1.00]0.91|1.00|1.00]0.97]0.88]1.00|1.00|0.97|0.88 g
11 1.0011.00/1.00 | 1.00|1.00|1.00]1.00]1.00|1.00|1.00f0.93]1.00|1.00|0.99 |0.89|1.00]1.00]0.99 | 0.89 =
11-1/2 1.001.00|1.00|1.00]1.00]1.00]1.00|1.001.00]1.00)0.95|1.00|1.00]1.00]0.91]1.00]|1.00|1.00|0.91 %
12 1.00]1.00|1.00|1.00|1.00)1.00]1.001.00|1.00|1.00)0.97]1.00)1.001.00|0.92|1.00|1.00]1.00|0.93 S
13 1.00]1.00|1.00|1.00|1.00)1.00]1.001.00|1.00|1.00)1.00|1.00)1.00|1.00|0.96|1.00|1.00]1.00|0.96 %
14 1.001.001.00|1.00]1.00]1.00|1.00|1.001.00|1.00]1.00|1.00|1.00|1.00]0.99]1.00|1.00 |1.000.99 =
15 1.0011.001.00 | 1.00|1.00|1.00]1.00)1.00|1.00|1.00|1.00]1.00|1.001.00 | 1.00|1.00]1.00|1.00 | 1.00 %
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REFERENCE DATA (ASD) ENGINEERED BY POWer'S
g Edge Distance Reduction Factors - Shear (F.c)
(4] Diameter (in) 1/4 3/8 1/2 5/8 3/4
n Nominal Embedment hwn (in) | 1 1-5/8 | 2-1/2 |1-1/2| 2 |3-1/4|4-1/2|1-3/4|2-1/2|4-1/4|5-1/2|2-1/2|3-1/4| 5 |6-1/4|2-1/2|4-1/4| 5 |6-1/4
: Min. Edge Distance cwin(in) | 1-1/2 | 1-1/2 [ 1-1/2 | 1-1/2 |1-1/2 | 1-1/2 |1-1/2 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4
) 1-1/2 058 063|059 040]037]031]032] - - - - - - - - - - - -
=> 1-3/4 068 | 0731069 |0.46]043]036|038[035]031]030]031]027[026[025]0.26]0.26]022|022(023
—] 2 078 |084]0.78]053]049|041|043[041]035]035]0.36|030[029[029]0.30]0.30]0.25]026|027
0 2-1/4 087 [ 094088059 ]0.55| 046|048 [0.46]0.40]0.39]040|034[033[032]033]0.33]0.28|029|0.30
> 2-1/2 097 [1.00] 098 0.66 | 0.61 | 0.51 | 054 [ 051 0.44]0.43]0.45|0.38|036|0.36]037]037]031|032|0.33
- — 2-3/4 1.00 [ 1.00 | 1.00 | 0.73 | 0.67 [ 0.56 [ 0.59 | 0.56 | 0.49 | 0.48 | 0.49 [ 0.42 [ 0.40 [ 0.40 | 0.41 | 0.41 | 0.34 | 0.35 | 0.37
> % 3 1.00 [ 1.00 | 1.00 | 0.79 | 0.73 [ 0.61 [ 0.64 [ 0.61 | 0.53 | 0.52 | 0.54 | 0.46 | 0.44 [ 0.43 | 0.45 | 0.44 | 0.38 | 0.39 [ 0.40
= £ 3-1/2 1.00{1.00]1.00 092 |085]0.72|0.75 071|062 ] 061|063 |053]051[050[052]|052]|0.44 045|047
(o] g 4 1.00 | 1.00 | 1.00 | 1.00 | 0.97 [ 0.82 [ 0.86 [ 0.81 | 0.71 | 0.69 | 0.72 | 0.61 [ 0.58 | 0.57 | 0.59 | 0.59 | 0.50 | 0.51 | 0.53
= 2 4-1/2 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 0.92 [ 0.97 [ 0.91 | 0.80 | 0.78 | 0.81 | 0.68 | 0.66 | 0.65 | 0.67 | 0.67 | 0.56 | 0.58 | 0.60
(o] & 5 1.00 | 1.00]1.00 [ 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 [ 0.89 | 0.87 | 0.90 [ 0.76 | 0.73 | 0.72 | 0.74 [ 0.74 | 0.63 | 0.64 | 0.66
o4 - 5-1/2 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 [ 1.00 | 1.00 | 0.97 | 0.95 | 0.99 [ 0.84 [ 0.80 [ 0.79 | 0.82 | 0.82 | 0.69 | 0.71 | 0.73
L 6 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.91 [ 0.88 | 0.86 | 0.89 | 0.89 | 0.75 | 0.77 | 0.80
6-1/2 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 0.99 | 0.95 | 0.93 | 0.97 | 0.96 | 0.81 | 0.84 | 0.86
7 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.88 | 0.90 | 0.93
7-1/2 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.94 | 0.96 | 1.00
8 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00

Spacing Reduction Factors - Shear (Fs)
Diameter (in) 1/4 3/8 1/2 5/8 3/4

JoyoUy Ma10S sourWLIOUad YbIH
~F1109-M3HOS

Nominal Embedment hon (in) | 1 [1-5/8|2-1/2|1-1/2] 2 |3-1/4|4-1/2|1-3/4|2-1/2|4-1/4|5-1/2|2-1/2(3-1/4| 5 |6-1/4|2-1/2|4-1/4| 5 |6-1/4
Minimum Spacing smn (i) |1-1/2|1-1/2|1-1/2| 2 2 2 2 | 2-3/4]|2-3/4|2-3/4(2-3/4|2-3/4|2-3/4]|2-3/4]|2-3/4] 3 3 3 3
1-1/2 0.60]0.60|0.60| - - - - - - - - - - - -
1-3/4 06110621061 - - - - - - - - - - -
2 06310.64]0.63|059|058]057]057| - - - - - - - - - - -
2-1/4 0.65]0.66 | 0.65]0.60 | 0.59 ] 0.58 [ 0.58 | - - - - - - - - - - -
2-1/2 0.66 | 0.67 | 0.66 | 0.61 | 0.60 | 0.59 [ 0.59 | - - - - - - - - - - -
2-3/4 0.68 | 0.69 | 0.68 ] 0.62 | 0.61 | 0.59 | 0.60 | 0.59 | 0.58 | 0.58 | 0.58 | 0.57 | 0.57 | 0.57 | 0.57 | - - - -
3 06910.7110.70 | 0.63 | 0.62 ] 0.60 | 0.61 | 0.60 | 0.59 | 0.59 | 0.59 | 0.58 | 0.57 | 0.57 | 0.57 | 0.57 | 0.56 | 0.56 | 0.57
3-1/2 0.7310.7410.73 ] 0.65 | 0.64 ] 0.62 | 0.63 | 0.62 | 0.60 | 0.60 | 0.60 | 0.59 | 0.59 | 0.58 | 0.59 | 0.59 | 0.57 | 0.57 | 0.58
4 0.76 1 0.78 |1 0.76 | 0.68 | 0.66 | 0.64 | 0.64 | 0.64 | 0.62 | 0.62 | 0.62 | 0.60 | 0.60 | 0.60 | 0.60 | 0.60 | 0.58 | 0.59 | 0.59
4-1/2 0.7910.81]0.79]0.70 | 0.68 | 0.65 | 0.66 | 0.65 | 0.63 | 0.63 | 0.63 | 0.61 | 0.61 | 0.61 | 0.61 | 0.61 | 0.59 | 0.60 | 0.60
5 0.8210.85]0.83]0.720.70 | 0.67 | 0.68 | 0.67 | 0.65 ] 0.64 | 0.65 | 0.63 | 0.62 | 0.62 | 0.62 | 0.62 | 0.60 | 0.61 | 0.61
5-1/2 0.8610.8810.86 | 0.74 ] 0.72 ] 0.69 | 0.70 | 0.69 | 0.66 | 0.66 | 0.66 | 0.64 | 0.63 | 0.63 | 0.64 | 0.64 | 0.61 | 0.62 | 0.62
6 0.8910.9210.89|0.76]0.74]0.70 | 0.71 | 0.70 | 0.68 | 0.67 | 0.68 | 0.65 | 0.65 | 0.64 | 0.65 | 0.65 | 0.63 | 0.63 | 0.63
7 6-1/2 0921095]092]0.790.76 | 0.72 [ 0.73 ] 0.72 | 0.69 | 0.69 | 0.69 | 0.66 | 0.66 | 0.66 | 0.66 | 0.66 | 0.64 | 0.64 | 0.64
E’ 7 0.95(099]0.96]0810.78]0.74|0.75)0.74|0.71]0.70 | 0.71 | 0.68 | 0.67 | 0.67 | 0.67 | 0.67 | 0.65 | 0.65 | 0.66
E 7-1/2 0.99(1.0010.99]0.83]0.80|0.76 0.77)0.75|0.72] 0.72 | 0.72 |1 0.69 | 0.68 | 0.68 | 0.69 | 0.69 | 0.66 | 0.66 | 0.67
é 8 1.00)1.00]1.00|0.85|0820.77]0.79]0.770.7410.73|0.74]0.70 | 069 | 0.69 | 0.70 | 0.70 | 0.67 | 0.67 | 0.68
= 9 1.00)1.00]1.00|0.90|0.87|0.81]0.82]080|0.770.76 | 0.77 |0.73]0.72 | 0.72 | 0.72 | 0.72 ] 0.69 | 0.69 | 0.70
g 10 1.00 [ 1.00 | 1.00 [ 0.94 | 0.91 | 0.84 | 0.86 | 0.84 | 0.80 [ 0.79 | 0.80 | 0.75 | 0.74 | 0.74 [ 0.75 ] 0.75 | 0.71 | 0.71 | 0.72
vg'» 11 1.00 [ 1.00 | 1.00 [ 0.98 | 0.95 | 0.87 | 0.89 | 0.87 | 0.82 | 0.82 | 0.83 ] 0.78 | 0.77 | 0.76 [ 0.77 | 0.77 | 0.73 | 0.74 | 0.74
12 1.00 [ 1.00 | 1.00 [ 1.00 | 0.99 | 0.91 | 0.93 | 0.91 | 0.85 | 0.85 | 0.86 | 0.80 | 0.79 | 0.79 | 0.80 | 0.80 | 0.75 | 0.76 | 0.77
g 13 1.00]1.00] 1.00 | 1.00 | 1.00 | 0.94 |1 0.96 | 0.94 | 0.88 | 0.88 | 0.89 | 0.83 ] 0.82 | 0.81 | 0.82 | 0.82 | 0.77 | 0.78 | 0.79
§ 14 1.00)1.00|1.00 | 1.00 [ 1.00 [ 0.98 | 1.00 | 0.97 | 0.91 | 0.90 | 0.92 | 0.85] 0.84 | 0.84 | 0.85 | 0.85 | 0.79 | 0.80 | 0.81
é 15 1.00 [ 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.94 [ 0.93 | 0.95 | 0.88 | 0.86 | 0.86 | 0.87 | 0.87 | 0.81 | 0.82 | 0.83
m 16 1.00 [ 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.97 [ 0.96 | 0.98 | 0.91 | 0.89 | 0.88 | 0.90 ] 0.90 | 0.83 | 0.84 | 0.85
é 17 1.00 [ 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 0.99 | 1.00 | 0.93 | 0.91 | 0.91 [ 0.92 ] 0.92 | 0.86 | 0.86 | 0.88
jé) 18 1.00)1.00| 1.00 | 1.00 [ 1.00 { 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.96 | 0.94 | 0.93 | 0.95 | 0.94 | 0.88 | 0.89 | 0.90
g 19 1.00)1.00| 1.00 | 1.00 [ 1.00 { 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.98 ] 0.96 | 0.95 [ 0.97 | 0.97 | 0.90 | 0.91 | 0.92
z 20 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 0.99 | 0.98 | 1.00 | 0.99 | 0.92 | 0.93 | 0.94
g 21 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 ] 1.00 | 0.94 | 0.95 | 0.97
§ 22 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 ] 1.00 | 0.96 | 0.97 | 0.99
% 23 1.00)1.00] 1.00 | 1.00 | 1.00 { 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.98 | 0.99 | 1.00
‘5 24 1.00)1.00| 1.00 | 1.00 [ 1.00 { 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
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DEWALT

ENGINEERED BY POWVers REFERENCE DATA (ASD)
Ultimate Load Capacities for Screw-Bolt+ in Normal-Weight Concrete at Minimum Edge'? g
Minimum Minimum Concrete Compressive Strength °
Nominal Anchor | Nominal | Minkmam Edge fic = 2,500 psi (17.3 MPa) fic = 3,000 psi (20.7 MPa) fic = 4,000 psi (27.6 MPa) =
d Depth in. Tension Shear Tension Shear Tension Shear
in. in. (mm) Ibs Ibs Ihs Ibs Ibs Ibs 9
) (k) (kN) (kN) (kN) (kN) (kN) 4
1-5/8 2,060 1,300 2,260 1,420 2,600 1,640 <
1a (41) 1-1/2 92 (.8 (10.1) 6.3 (11.6) (73
2-1/2 (38) 3,380 1,580 3,700 1,740 4,280 2,000 wll
(64) (15.0) (7.0) (16.5) (7.7 (19.0) 8.9 <
1-1/2 2,120 1,060 2,320 1,160 2,680 1,340 o
(38) 9.4) @.7 (10.3) (6.2 (11.9 6.0) E
2 2,600 1,560 2,840 1,700 3,280 1,960
- (51) 1172 (116 (6.9 (12.6) (7.6) (14.6 (8.7) =
3-1/4 (38) 4,460 2,080 4,880 2,280 5,640 2,640 =
83) (19.8) 9.3 (21.7) (10.1) (25.1) 1.7 [ © ]
4-1/2 7,680 2,080 8,420 2,280 9,720 2,640 [0
(114) (34.2) 9.3 (37.5) (10.1) (43.2) (11.7) E
1-3/4 2,840 2,040 3,115 2,220 3,595 2,580
(44) (12.6) 9.1) (13.9 9.9 (16.0) (11.5)
2-1/2 3,820 2,360 4,180 2,580 4,820 2,980
(64) 1-3/4 (17.0) (10.5) (18.6) (11.5) (21.4) (13.3 S
1/2 S
4-1/4 (38) 6,860 3,280 7,520 3,580 8,680 4,140 e =
(108) (30.5) (14.6) (33.5) (15.9) (38.6) (18.4) h <C
5-1/2 12,600 3,280 13,800 3,580 15,940 4,140 | 5
(140) (56.0) (14.6) 61.4) (15.9) (70.9 (18.4) ° 3
3-1/4 5,260 2,800 5,760 3,060 6,640 3,540 8
(83) (23.4) (12.5) (25.6) (13.6) (29.5) (15.7) ﬂ; S
5/8 5 1-3/4 8,360 3,660 9,160 4,020 10,580 4,640 g
(127) (44) (37.2 (16.3) 40.7) (17.9 4r.1) (20.6) ; >
6-1/4 10,240 3,660 11,200 4,020 12,940 4,640 I.I.I %
(159) (45.5) (16.3) (49.8) (17.9 (57.6) (20.6) m %
4-1/4 7,240 3,460 7,920 3,780 9,160 4,360 O
(108) (32.2) (15.4) (35.2) (16.8) 40.7) (19.4) m
3/4 5 1-3/4 9,140 3,460 10,020 3,780 11,560 4,360
(127) (44) (40.7) (15.4) (44.6) (16.8) (61.4) (19.4)
6-1/4 14,420 3,460 15,800 3,780 18,240 4,360
(159) 64.1) (15.4) (70.3) (16.8) 81.1) (19.4)
1. Tabulated load values are for anchors installed in uncracked concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load.
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DEWALT

REFERENCE DATA (ASD) ENGINEERED BY POWer'S
m Allowable Load Capacities for Screw-Bolt+ in Normal-Weight Concrete at Minimum Edge'>**°
(o]
; 'A::‘;:?' rlﬂl:;::]n::a"ll MiEl::mum — : Mlnlmunll c:mcrete co-mpresswe Strength - :
i Embedment [Edge ¢ = 2,500 psi (17.3 MPa) f'c = 3,000 psi (20.7 MPa) f'c = 4,000 psi (27.6 MPa)
Diameter Distance - - -
z d Depth o Tension Shear Tension Shear Tension Shear
- in. n. (mm) Ihs Ihs Ihs Ihs Ihs Ihs
(o) ) (kN) (kN) (kN) (kN) (kN) (kN)
> 1-5/8 515 325 565 355 650 410
-~ 14 (41) 1-1/2 23 (14 25 (1.6 29 (18
> 2-1/2 (38) 845 395 925 435 1,070 500
(64) 88 (1.8 (4.1) (1.9 (4.8) 22
z 1-1/2 530 265 580 290 670 335
(o) (38) 24 (12 (2.6) (1.3) (3.0) (1.5
: 2 650 390 710 425 820 490
o 38 (51) 1-1/2 (29 (1.7 (8:2) (1.9 (3.6) (22)
o 3-1/4 (38) 1,115 520 1,220 570 1,410 660
(79 83 .0 23 (©.4) (2.9) 6.3 2.9
4-1/2 1,920 520 2,105 570 2,430 660
(114) (8.5) (2.3 9.4) (2.5 (10.8) 2.9
1-3/4 710 510 780 555 900 645
L (44) 82 23 8.5 25 (4.0 2.9
S
= o 2-1/2 955 590 1,045 645 1,205 745
cg 1 64 1-3/4 42 (2.6) (4.6) 29 64 83
=] : 4-1/4 (38) 1,715 820 1,880 895 2,170 1,035
zm (108) (7.6) (3.6) 84 (4.0 9.7 (4.6)
§ E 5-1/2 3,150 820 3,450 895 3,985 1,035
el (140) (14.0) (3.6) (15.3) 4.0) (17.7) 4.6)
% w 3-1/4 1,315 700 1,440 765 1,660 885
i o (83) (5.8) (3.1) (64) 34 (74 (3.9
a - 5/8 5 1-3/4 2,090 915 2,290 1,005 2,645 1,160
3 4 (127) (44) 9.3 4.1 (10.2) 4.5) (11.8) (5.2
B wf= 6-1/4 2,560 915 2,800 1,005 3,235 1,160
= (159) (11.4) 4.1 (12.5) 4.5) (14.4) (5.2)
4-1/4 1,810 865 1,980 945 2,290 1,090
(108) 8.1) (3.8 (8.8 4.2 (10.2) 4.8
3/4 5 1-3/4 2,285 865 2,505 945 2,890 1,090
(127) (44) (10.2) (3.8 (11.1) 4.2 (12.9) 4.8
6-1/4 3,605 865 3,950 945 4,560 1,090
(159) (16.0) (3.8 (17.6) 4.2 (20.3) 4.8
1. Tabulated load values are for anchors installed in uncracked concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
2. Allowable load capacities are calculated using an applied safety factor 4.0.
3. Allowable load capacities must be multiplied by reduction factors when anchor spacing or edge distances are less that critical distances.
4. Linear interpolation may be used to determine allowable loads for intermediate embedments and compressive strengths.
5. Anchors may be used in sand-lightweight concrete provided the allowable load capacities are multiplied by a reduction factor of 0.60.
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DEWALT

ENGINEERED BY POWVErS' REFERENCE DATA (ASD)
Allowable Screw-Bolt+ Tension and Shear Load Capacities Installed into the CODE LISTED g
face of Grout-Filled Concrete Masonry Units'2345672 ICC-ES ESR-4042 0o

Tension Load :
Edge or End Distance, c: or ¢ (see lllustration of (¥
ini Spacing Distance, s Screw-Bolt+ Installed into Grouted Concrete Masonry
Minimum L
Anchor EnBement Allowable Load Wall detail) z
Diameter, d hoon R d s Critical Minimum Critical Minimum g
n. n. (kN) Distance, sc: Distance, snn | Allowable Load Distance, c. Distance, cnin | Allowable Load
(mm) in. in. Factor at srin in. in. Factor at crin wd
(mm) (mm) (mm) (mm) <
1-5/8 315 v
" 41.3) (1.4) 4 2 100 3-3/4 1-1/4 0.60 —
2-1/2 605 (101.6) (50.8) : 95.3) (31.8) : =
(63.5) 2.7 <
2 450
(50.8) 2.0 6 3 6 1-1/2 =
I8 3174 1,085 (1524) (762 100 (1524) 8.1 070 (v
(82.6) 4.8) ]
2-1/2 610 E
11 (63.5) 2.7) 8 4 100 8 2-5/8 075
4-1/4 1,190 (203.2) (101.6) (203.2) (66.7)
(108.0) (5.3)
3-1/4 880
(82.6) (3.9 10 4 10 3-3/8 5
58 5 1270 (254.0) (101.6) 1.00 (254.0) 85.7) 090 B S
(127.0) 66 ; s
4 1,150 z
34 (1016 6 12 4 1.00 12 4 100 -l§
6-1/4 1,355 (304.9 (1016) : (304.9 (1016 ' (@ 2%
(156.9 6.0 (=
Shear Load | =
Spacing Dista Edge or End Distance, c: or ¢: (see lllustration of Screw-Bolt+ ; 2
pacing Distance, s Installed into Grouted Concrete Masonry Wall detail) o
Allowable | Allowable B
Anchor EM:::::!"“mt I.oaddat Cor Loaddat Cor Allowable Load Factor at cnin m %
- mi men anda Scr and Scr . Mini ) Mini
Dlareeten o Direction | Direction | _Critical Distance, | Allowable piccal Distance, Load Load (&
in. pil: 1&2 3&4 istance, s Suin Load Factor | ~'S'ance, G« Cnin Perpendicular | Perpendicular (7]
(mm) Ibs Ibs i in. at Smin L in. to Edge to Edge
(kM) (kM) (mm) (mm) (mm) (mm) E i)
irection Ir on
1&2) 3&4)
1-5/8 400 400
41.3) (1.8) (1.8) 4 2 3-3/4 1-1/4
K 2112 505 505 (101.6) (50.9) 1.00 (95.3) (31.8) 035 1.00
(63.5) 2.2) 2.2)
2 815 815
(50.8) (3.6) (3.6) 6 3 6 1172
8 31/ 935 935 (152.4) 76.2) 1.00 (152.4) (38.1) 027 1.00
(82.6) 4.2 4.2)
2-1/2 1,380 1,380
(63.5) 6.1) 6.1) 8 4 8 2-5/8
12 41/4 2.180 2180 (203.2) (1016) 1.00 (203.2) (66.7) 0.20 1.00
(108.0) 9.7) 9.7)
3-1/4 2,090 2,225
(82.6) ©9.3 9.9 10 4 10 3-3/8
o8 5 2,640 2640 | @540 | (1018 1.00 540 | (.7) 0.23 1.00
(127.0) (11.7) (11.7)
4 2,800 3,330
(101.6) (12.5) (14.8) 12 4 12 4
s 6-1/4 3100 3,685 (3048) | (101.6) 1.00 @048 | (1016 025 1.00
(158.8) (13.8) (16.4)

For SI: 1/inch = 25.4 mm; 1 Ibs = 0.0044 kN, 1 psi = 0.006894 MPa.

1. All values are for anchors installed in fully grouted concrete masonry wall construction with materials meeting minimum compressive strength, f'm, of 1,500 psi (10.3 MPa). Concrete masonry
units must be light-, medium, or normal-weight conforming to ASTM C90. Allowable loads are based on a safety factor of 5.0.

2. Anchors may be installed in any location in the face of the masonry wall (cell, web, bed joint) except within 1-1/4-inch from the of the vertical mortar joint (head joint), center-to-center, provided
the minimum edge and end distances are maintained. Anchors may not be placed in the head joint unless the vertical joint is mortared full-depth.

3. A maximum of two anchors may be installed in a single masonry cell in accordance with the spacing and edge or end distance requirements. Embedment is measured from the outside surface
of the concrete masonry unit to the embedded end of the anchor. See the lllustration of Screw-Bolt+ Anchors Installed into Grouted Concrete Masonry Wall figure.

4. The critical spacing distance, s, is the anchor spacing where full load values in the table may be used. The minimum spacing distance, smin, is the minimum anchor spacing for which values
are available and installation is permitted. Spacing distance is measured from the centerline to centerline between two anchors.

5. The critical edge or end distance, ce, is the distance where full load values in the table may be used. The minimum edge or end distance, cmin, is the minimum distance for which values are
available and installation is permitted. Edge or end distance is measured from anchor centerline to the closest unrestrained edge.

6. The tabulated values are applicable for anchors installed into the ends of grout-filled concrete masonry units (e.g. wall opening) where minimum edge distances are maintained.

7. Load values for anchors installed less than ser and cer must be multiplied by the appropriate load reduction factor based on actual spacing () or edge distance (c). Load factors are multiplicative;
both spacing and edge reduction factors must be considered.

8. Linear interpolation of load values between minimum spacing (smin) and critical spacing (se) and between minimum edge or end distance (cmin) and critical edge or end distance (Cer) is permitted.
9. See the Direction of Shear Loading in Relation to Edge and End of Masonry Wall figure for illustration of shear load directions.

1-800-4DEWALT
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REFERENCE DATA (ASD) ENGINEERED BY POWVeErs:
) l—c1 Wall Minimum End
Min. Edge —l A ﬂ Thickness Distance (ve) [ |
Critical Edge—_ | [ o
Distance (586 (oMl | 24 .
load tables) | jH - (E]l_igt; Distance
Installati — e N > ”
it/ worr / < T
for Reduced ]
orAllgv;Jaclfle %” 3 Min. End ; av | | Grout Filled
Load Capacity Distance & | CMU (Typ)
o (end of wall) | \/\ .
Wilt?]?;a:ﬁt}t’g @* Critical End 1 Hortar ot
of Head Joint gfﬁggﬁ - i
(unless joint Installationin =~ A tables) A 1. Shear load perpendicular to End and parallel to Edge
mortared  this area for 2. Shear load perpendicular to Edge and parallel to End
full depth) Full Alowable 3. Shear load parallel to Edge and perpendicular away from End
oad Capacity 4, Shear load parallel to End and perpendicular to bottom of wall
Allowabhle Screw-Bolt+ Tension and Shear Load Capacities Installed CODE LISTED
into the Tops of Grout-Filled Concrete Masonry Units' 2345676910 ICC-ES ESR-4042
Shear Load, Ib (kN)
Minimum - . - -
Anchor Minimum Spacin Minimum Edge Minimum End -
Diameter Embedment Distance 9 Distance g Distance Tenmﬂ'ns Load Perpell{:iacl:llar to | Load Parallel to
d o in. in. in. (kN) Edge of Masonry | Ed9€ of Masonry
in. (mm) (mm) (mm) (mm) Wall _LWall
(Il to end) (L to end)
1-1/2 1-1/2 4 410 185 185
14 2-1/2 (38.1) (38.1) (101.6) (1.8 0.8) 0.8)
(63.5) 1-1/2 3-1/2 4 485 215 215
(38.1) (88.9) (101.6) 2.2) (1.0 (1.0
2 1-1/2 4 625 505 505
38 3-1/4 (50.8) (38.1) (101.6) 2.8 2.2) 2.2)
(82.6) 2 3-1/2 6 625 560 560
(50.8) (88.9) (152.4) 2.8) 2.5) 2.5)
(20% 2 1-3/4 810 255 580
; . (44.5) (3.6) (1.1) (2.6)
1/2 (;10;3/?)) (see Note 4 for (2083 2
' reduced minimum 3-3/4 : 1,210 255 580
spacing distances) (95.3) (6.4) (1.1) (2.6)
5/8 5 10 1-3/4 10 900 260 950
(127.0) (254.0) (44.5) (254.0) (4.0) (1.2) 4.2
3/4 6-1/4 12 1-3/4 12 1,215 260 990
(158.8) (304.8) (44.5) (304.8) (5.4) (1.2) 4.4)

0'A3d— L1¥M3A 8102@ SHOHONY T¥IINYHOIN — 3AIND TWIINHOIL

For SI: 1 inch = 25.4 mm; 1 Ibs = 0.0044 kN, 1 psi = 0.006894 MPa.
1.

0 N o O

9.
10. Allowable shear loads parallel and perpendicular to the edge of a masonry wall may be applied in or out of plane, respectively. See Screw-Bolt+ Anchors Installed into the Top of Grouted

. Anchors may be installed in any location in the top of the masonry wall except within 1-1/4-inch from the of the mortar joint (head joint), provided the minimum edge and end distances
. A maximum of two anchors may be installed in a single masonry cell in accordance with the spacing and edge or end distance requirements. Embedment is measured from the outside surface
. Minimum spacing distance for 1/2-inch-diameter anchors shall be 8 inches and may be reduced to 2 inches provided the allowable load reduction factor of 0.40 is applied. Linear interpolation

. Spacing distance is measured from the centerline to centerline between two anchors.

. Linear interpolation may be used to for 1/4-inch and 3/8-inch-diameter anchors to determine allowable loads for edge distances between 3-1/2-inches and 1-1/2-inches.

. Linear interpolation may be used to for 1/2-inch-diameter anchors to determine allowable loads for edge distances between 3-3/4-inches and 1-3/4-inches.

. The edge and end distance is measured from the anchor centerline to the closest unrestrained edge and end of the CMU block, respectively. See Screw-Bolt+ Anchors Installed into the Top of

All values are for anchors installed in fully grouted concrete masonry wall construction with materials meeting minimum compressive strength, f'm, of 1,500 psi (10.3 MPa). Concrete masonry
units must be light-, medium, or normal-weight conforming to ASTM C90. Allowable loads are based on a safety factor of 5.0.

are maintained.
of the concrete masonry unit to the embedded end of the anchor. See Screw-Bolt+ Anchors Installed into the Top of Grouted Concrete Masonry Wall figure.

may be used to determine the reduction factor for intermediate anchor spacing distances between 8 inches and 2 inches.

Grouted Concrete Masonry Wall figure.
Spacing distance is measured from the centerline to centerline between two anchors.

Concrete Masonry Wall figure.

Minimum End
Distance (Typ) [
2

l 1. Shear load perpendicular to End and parallel to Edge
A 2. Shear load perpendicular to Edge and parallel to End
L J 1 3. Shear load parallel to Edge and perpendicular away from End
[ N 4. Shear load parallel to End and perpendicular to bottom of wall
A

Minimum Edge
Grouted Cell (Typ)  pijstance (Tvg)
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ENGINEERED BY POWVers REFERENCE DATA (ASD)
Allowable Screw-Bolt+ Tension and Shear Load Capacities Installed into the Face of Brick Masonry Walls'>3*557¢ g
Tension Load o
Minimum Spacing Distance, s Edge or End Distance
Allowable Load
Anchor Embedment, at c. and s, Critical Minimum | Allowable Load Critical Minimum 25
Diameter, d Boon Ibs Distance, sc: Distance, Smin Factor at Smin Distance, ¢« Distance, cn | Allowable Load 9
n. n. (kN) in. in. in. in. in. Factor at cnin z
(i) (mm) (mm) (mm) (mm) (mm) P~
1-5/8 550
1.3 24 4 2 3-3/4 1-1/4 |
" 2172 830 (1016 508 060 953 819 025 <
(63.5) (3.7 [ 6
2 905 —
» (508) @0 6 3 060 6 112 050 =
3-1/4 1,115 (152.4) (76.2) ' (152.4) (38.1) ' <
(82.6) (5.0 ==
2-1/2 1,015 (O )
63.5 4.5 N
1 (63.5) (4.9) 8 4 0.60 8 2-5/8 0,50 [T
4-1/4 1,495 (203.2) (101.6) (203.2) (66.7) E
(108.0) 6.7)
3-1/4 1025
(82.6) (4.6) 10 5 10 3-3/8
5/8 5 2015 (254.0) (127.0 0.50 (254.0) 85.7) 0.50 -
(127.0) 9.0 g 5
4 1815 |: =
(101.6) 81 12 6 12 4 =
[}
I 6-1/4 2,400 (3049 (152.4 0.50 (3049 (1016 0.50 = =
(158.8) (10.7) o @
Shear Load m %
Spacing Distance, s Edge or End Distance ;. %
Minimum h=
Allowable Load Allowable Load D
_Anchor Embedment, sl Critical Minimum Allowable Load Critical Minimum Factor at G <
Dlam_eier, d '3""'“ Ibs Distance, s« Distance, Snin Factor at smin Distance, ¢« Distance, cnin m 5
b s (kN) in, in, in. in, in. Load T
(mm) (mm) (mm) (mm) (mm) (mm) t:eEI;;:d;‘:llEI::l O
1-5/8 405 m
1.3 (1.8 4 2 3-3/4 1-1/4
i 2472 520 (101 509 0.70 9.3 319 0.20
(63.5) 2.3
2 930
(50.8) (&) 6 3 6 1-1/2
3/8 0.70 0.20
3-1/4 1,030 (152.4) (76.2) (152.4) (38.1)
(82.6) (4.6)
2-1/2 1,055
(63.5) 4.7 N
112 8 4 065 8 2508 025
4-1/4 1,075 (203.2) (101.6) (203.2) (66.7)
(1080) @38)
3-1/4 1,700
(82.6) (7.6) 10 5 10 3-3/8
5/8 5 1,080 (254.0) (127.0) 0.50 (254.0) 85.7) 0.40
(127.0) (8.8
4 1,700
(101.6) (7.6) 12 6 12 4
3 6-1/4 2,030 (304.8) (152.4 0.50 (3048) (1016 0.5
(158.8) 9.0 o
For SI: 1 inch = 25.4 mm; 1 Ibs = 0.0044 kN, 1 psi = 0.006894 MPa. g
1. All values are for anchors installed in minimum two-wythe, solid clay brick masonry walls conforming to ASTM C62, grade SW minimum. Mortar must be type N, S or M. The base material !
must have a minimum compressive strength, f'm, of 2,000 psi (13.8 MPa). Allowable loads are based on a safety factor of 5.0. g
2. Anchors may be installed in any location in the face of the masonry wall, provided the minimum edge and end distances are maintained. a
3. Embedment is measured from the outside surface of the concrete masonry unit to the embedded end of the anchor. g
4. The critical spacing distance, Se, is the anchor spacing where full load values in the table may be used. The minimum spacing distance, smin, is the minimum anchor spacing for which values 9)
are available and installation is permitted. Spacing distance is measured from the centerline to centerline between two anchors. §
5. The critical edge or end distance, ce, is the distance where full load values in the table may be used. The minimum edge or end distance, cmin, is the minimum distance for which values are 12()
available and installation is permitted. Edge or end distance is measured from anchor centerline to the closest unrestrained edge. 5
6. The tabulated values are applicable for anchors installed into wall openings where minimum edge distances are maintained. %
7. Load values for anchors installed less than ser and cer must be multiplied by the appropriate load reduction factor based on actual spacing (s) or edge distance (c). Load factors are g
multiplicative; both spacing and edge reduction factors must be considered. S
8. Linear interpolation of load values between minimum spacing (smin) and critical spacing (se) and between minimum edge or end distance (cmin) and critical edge or end distance (Cer) is permitted. (%
=
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INSTALLATION SPECIFICATIONS (SD)

m
. - . . CODE LISTED
g Screw-Bolt+ Installation Specifications in Concrete and Supplemental Information'>*¢ ICC-ES ESR-3889 @
> Anchor Property/ ' . Nominal Anchor Diameter (inch)
E Setting Information | Notation | - Units 1/4 3/8 172 5/8 3/a
. . in. 0.250 0.375 0.500 0.625 0.750
g Nominal anchor diameter (a (mm) (6.35) 9525) (12.7) (15.9 (19.05)
™ Minimum diameter of d in. 3/8 12 5/8 3/4 7/8
hole clearance in fixture " (mm) 9.5 (12.7) (15.9 (19.1) (22.2)
; Nominal dril bit diameter | db in et o e e e
a Minimum nominal h in. 1-5/8 | 2-1/2 2 |21/ | 314|212 | 3 | 414 | 3-1/4 4 5 4-1/4
T embedment depth® o (mm) 41) ®4 | 1) | ©4 | 83) | 64 | (76) | (108) | (64 64 | (127) (108)
, in. 120 | 194 | 133 | 175 | 239 | 175 | 217 | 323 | 224 | 288 | 3.73 3.08
g Effective Embedment M mm | G0 | @9 | G4 | @a | 6 | @ | 65 | 8 | 61 | 73 | ©9 78)
. in. 2 2-7/8 | 2-3/8 | 2-7/8 | 3-5/8 | 2-7/8 | 3-3/8 | 4-5/8 | 3-5/8 | 4-3/8 | 5-3/8 | 4-5/8
(7 Minimum hole depth Mo emy | 1) | @3 |60 | 73 | @ | @3 | ee | @i | e | @i | a3 | @i
Minimum concrete B in. 3-1/4 4 3-1/2 4 5 4-1/2 | 5-1/4 | 6-3/4 5 6 7 6
member thickness in (mm) ®3) | (102 | (89 | (102) | (127) | (114) | (133) | (A71) | (127) | (152) | (178) (152)
= . : s in. 1-1/2 Cmin = 1-1/2 (38) 1-3/4 1-3/4 1-3/4
g m Minimum edge distance Cmin (mm) (38) for Smn > 3 (76) (44 (44) (44)
20 Minimum spacing o in. 1-1/2 Smin = 2 (51) 2-3/4 2-3/4 3
= v | distance® mn (mm) (38) for cmin > 2 (51) (70) (70) (76)
3 " , in. 430 | 610 | 500 | 630 | 7.80 | 330 | 590 | 810 | 630 | 7.90 | 10.10 | 10.90
! m Critical edge distance Cac mm) | @09 | ds5 | d27) | 160 | (198) | 84 | (150) | @o6) | (160) | o1) | @57 | ©@77)
g E Minimum overall 0 in. 1-3/4 3 2-1/2 3 4 3 4 5 4 5 6 5
o anchor length’ anch (mm) (44) 76) | 4 | (76) | (102 | (76) | (102) | (127) | (102) | (127) | (152) (127)
E o Maximum Installation T ft.-lbf. 19 25 25 25 40 45 45 60 60 70
= o torque st N-m) | (26) B4 | @4 | @4 | 64 | 61) | 61) | 81 1) (95)
= Maximum impact N ft.-Ibf 150 300 300 700 700
= -|-I wrench power (torque) mpactmax |- (N-m). (203) (407) (407) (950) (950)
Impact wrench .
3 socket size - in. 7116 9/16 3/4 15/16 1-1/8
Maximum head height - in. 21/64 3/8 31/64 37/64 43/64
Maximum washer ’
diameter - in. 37/64 3/4 1-1/16 1-1/8 1-13/32
Effective tensile stress A in? 0.045 0.094 0176 0.274 0.399
area (screw anchor body) ¢ (mm3) (29.0) (60.6) (113.5) (176.8) (257.4)
Minimum specified n ksi 100 92.5 115 95 95
ultimate strength v (N/mmd) (690) (638) (794) (656) (656)
Minimum specified yield f ksi 80 74 92 76 76
strength y (N/mm?) (552) (B11) (635) (524) (524)
Uncracked Ibf/in 1,252,000 1,157,000 1,014,000 919,000 1,028,000
2")(?;” concrete P (KN/mm) 211) (195) a7t (155) (173)
stiffiess? | Cracked B Ibf/in 355,000 330,000 349,000 378,000 419,000
concrete ' (kN/mm) (60) (56) (59) (64) (71)

For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm? 1 ft-Ib = 1.356 N-m; 1 Ib = 0.0044 kN.
1. The information presented in this table is to be used in conjunction with the design criteria of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable.

2. For installations in the topside of concrete-filled steel deck assemblies with minimum concrete member thickness, hmingeck, 0f 2.5 inches above the upper flute (topping thickness). See the table
for anchor setting information for installation on the top of concrete-filled steel deck assemblies and the top of concrete over steel deck installation detail.

3. For installations in the topside of concrete-filled steel deck assemblies with sand-lightweight concrete fill, the maximum installation torque, Tinstmax, is 18 ft.-Ib.

4. For installations through the soffit of steel deck assemblies into concrete, see the design information table for installation in the soffit of concrete-filled steel deck assemblies and the installation
details in the soffit of concrete over steel deck for the applicable steel deck profile. Tabulated minimum spacing values are based on anchors installed along the flute with axial spacing equal to
the greater of 3her or 1.5 times the flute width.

5. The embedment depth, hnom, is measured from the outside surface of the concrete member to the embedded end of the anchor.

6. Additional combinations for minimum edge distance, cmin, and minimum spacing distance, smi, may be derived by linear interpolation between the given boundary values for the 3/8-inch
diameter anchors.

7. The listed minimum overall anchor length is based on the anchor sizes commerecially available at the time of publication compared with the requirements to achieve the minimum nominal
embedment depth, including consideration of a fixture attachment. The minimum nominal anchor length is measured from under the head to the tip of the anchor.

. Mean values shown, actual stiffness varies considerably depending on concrete strength, loading and geometry of application.
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ENGINEERED BY POWVers INSTALLATION SPECIFICATIONS (SD)
. . . )
Anchor Setting Information for Installation on the Top of Concrete- CODE LISTED @2
Filled Steel Deck Assemblies with Minimum Topping Thickness'>** ICC-ES ESR-3889 ()
) ) ) : Nominal Anchor Size (inch) :
Anchor Property / Setting Information Notation Units (&)
1/4 3/8 1/2 z
. I in. 0.250 0.375 0.500
Nominal anchor diameter da (mm) 6.4) 9.5) {12.7) <
Minimum diameter of hole d in. 3/8 12 5/8 ol
clearance in fixture " (mm) 9.5 (12.7) (15.9) <
Nominal drill bit diameter Choit in. 1/4 ANSI 3/8 ANSI 1/2 ANSI (¥
. . 5 in. 1-5/8 2-1/2 2 2-1/2 ]
Minimum nominal embedment depth Pinom (mm) @1) (64) (51) (64) z
. in. 1.20 1.94 1.33 1.75
Effective embedment Ner (mm) (30) (49) 33 (44) ;
. in. 2 2-1/2 2-3/8 2-1/2
Minimum hole depth ho ) 1) 64 ©0) 64 g
Minimum concrete member thickness Ao in. 2-1/2 2-1/2 2-1/2 2-1/2
(topping thickness) min deck (mm) (64) 64) (64) 64)
. . in. 1-1/2 2 2-1/2
Minimum edge distance Crmin deck,top (mm) (38) 51) 64)
- I in. 1-1/2 2 2-1/2 —
Minimum spacing distance Srmin deck top (mm) (39) 1) 64) = %
N . in. 3 4 35 6 L B
Critical edge distance Cacdeck,top (mm) (76) (102) 89) (152) I =
[}
. . " in. 1-3/4 3 2-1/2 3 J S
Minimum nominal anchor length Lanch (mm) (44) (76) 64) (76) o %
Maximum impact wrench power T ft.-Ih. 150 300 300 o %
(torque) mpact max (N-m) (203) (407) (407) [
- _ ftIb. 18 25 2% 45 ; S
Max. installation torque Tinstmax (N-m) 26) (34) (34) 61) 3
Wrench socket size = in. 7116 9/16 3/4 m =
Max. head height - in. 21/64 3/8 31/64 O e
Max. washer diameter - in. 37/64 3/4 1-116 m
For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm?, 1 ft-Ib = 1.356 N-m; 1 Ib = 0.0044 kN.
1. The anchors may be installed in the topside of concrete-filled steel deck floor and roof assemblies in accordance with this table, the anchor installation specifications in concrete table and the
top of concrete over steel deck installation detail provided the concrete thickness above the upper flute meets the minimum thicknesses specified in this table. Minimum concrete member
thickness, hmingeck, refers to the concrete thickness above the upper flute (topping thickness). See the top of concrete over steel deck installation detail.
2. Applicable to the following conditions:
For 1/4-inch-diameter anchors with 1-5/8-inch nominal embedment, 2-1/2-inch < hmingeck < 3-1/4-inch.
For 1/4-inch-diameter anchors with 2-1/2-inch nominal embedment, 2-1/2-inch < hmingdeck < 4-inch.
For 3/8-inch-diameter anchors with 2-inch nominal embedment, 2-1/2-inch < hmingeck < 3-1/2-inch.
For 1/2-inch-diameter anchors with 2-1/2-inch nominal embedment, 2-1/2-inch < hmingeck < 4-1/2-inch.
3. For all other anchor diameters and embedment depths, refer to the anchor installation specifications in concrete table for applicable values of hmin, Cmin @and smin, which can be substituted for
hmm,deck, Cmin,deck,top and Smin,deck,top, respectively.
4. Design capacities shall be based on calculations according to values in Tension Design Information and the Shear Design Information tables.
5. The embedment depth, hnom, is measured from the outside surface of the concrete member to the embedded end of the anchor.
6. The listed minimum overall anchor length is based on the anchor sizes commercially available at the time of publication compared with the requirements to achieve the minimum nominal
embedment depth, including consideration of a fixture attachment for hex head anchors. The minimum nominal anchor length is measured from under the head to the tip of the anchor.
7. For installations in the topside of concrete-filled steel deck assemblies with normal-weight concrete fill, a maximum installation torque, Tinstmax, 0f 19 ft.-Ib is allowed.

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2018 DEWALT —REV.C
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DEWALT

ENGINEERED BY POWers

Installation Detail for Anchors in the Top of Concrete Over Steel Deck
Floor and Roof Assemblies with Minimum Topping Thickness (See Dimensional Profile Requirements)'?

SAND LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 2,500 PSI)

Screw-Bolt+ Anchor (Typ)

Min. 2-1/2"
o o Upper Flute (Valley)
v ,vg v, g A
R - SRR - SRR RS
Ad- Ad. Ad. Ad. Ad. Ad.’ Ad.’
Vo #@o v % BY% % vV oY
4 v "A‘ v ‘A‘ v "A‘ v "A‘ v "A‘ v "A‘
4 ; . 4 . 4 4
Min. Min. 3-1/2"
1-1/2" (Typ)
Min. 1-3/4" Min. 6" (Typ)
(Typ)
Lower Flute (Ridge) —
Min. 2-1/2" No. 20 Gage Steel Deck Min.
(Typ)

Flute Edge

1. Anchors may be placed in the top side of concrete over steel deck profiles
provided the minimum concrete thickness above the upper flute (topping
thickness), minimum spacing distance and minimum edge distances are
satisfied as given in Anchor Setting Information for Installation on the
Top of Concrete-Filled Steel Deck Assemblies with Minimum Topping
Thickness table.

2. For all other anchor diameters and embedment depths installed in the
top of concrete over steel deck profiles with topping thickness greater
than or equal to the minimum concrete member thicknesses given in
the Installation Specifications in Concrete table, the minimum spacing
distances and minimum edge distances must be used from the Installation
Specifications in Concrete table, as applicable.
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Screw-Bolt+ Installation Detail for Anchors in the Soffit of Concrete Over
Steel Deck Floor and Roof Assemblies (See Dimensional Profile Requirements)'**

SAND-LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 3,000 PSI)

\iﬂin- 272" [~ 3/4" Clearance Min. Upper Flute (Valley)
v

Min. 3-7/8"
(Typ)

. . Screw-Bolt+
RN : Anchor (Typ)

Min. 12" (Typ)

JoyoUy Ma10S sourWLIOUad YbIH

~+1108-MIHIS

Min. Lower Flute (Ridge)—

"
No. 20 Gage Steel Deck Min..
Flute Edge

1. Anchors may be placed in the upper flute or lower flute of concrete-filled
steel deck profiles provided the minimum hole clearance of 3/4-inch
is satisfied for the selected anchor. See the Tension and Shear Design
information for Anchors Installed in the Soffit of Concrete-Filled Steel Deck
Assemblies table.

2. Anchors in the lower flute may be installed with a maximum 15/16 -inch
offset in either direction from the center of the flute. The offset distance
may be increased proportionally for profiles with lower flute widths greater
than those shown provided the minimum lower flute edge distance is also
satisfied (€.g. 1-1/4 -inch offset for 4-1/2-inch wide flute).

3. See the Tension and Shear Design information for Anchors Installed in the
Soffit of Concrete-Filled Steel Deck Assemblies table for design data.

Screw-Bolt+ Installation Detail for Anchors in the Soffit of Concrete Over
Steel Deck Floor and Roof Assemblies (See Dimensional Profile Requirements)'>*

SAND-LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 3,000 PSI)

Min. 2-1/2"

Screw-Bolt+
Anchor (Typ)

Min. 2-1/2"
(Typ)

Lower Flute (Ridge) —
1-3/4" No. 20 Gage Steel Deck Min.
Flute Edge

1. Anchors may be placed in the upper flute or lower flute of the concrete-
filled steel deck profiles provided the minimum hole clearance of 3/4-inch
is satisfied for the selected anchor. See the Tension and Shear Design
information for Anchors Installed in the Soffit of Concrete-Filled Steel Deck
Assemblies table.

2. Anchors in the lower flute may be installed in the center of the flute. An
offset distance may be given proportionally for profiles with flute widths
greater than those shown provided the minimum lower flute edge distance
is also satisfied.

3. See the Tension and Shear Design information for Anchors Installed in the
Soffit of Concrete-Filled Steel Deck Assemblies table for design data.
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DEWALY

ENGINEERED BY POWVers STRENGTH DESIGN (SD)
STRENGTH DESIGN (SD) 2
. . - CODE LISTED
Tension Design Information For Screw-Bolt+ Anchor In Concrete'’ ICC-ES ESR-3889 g
Nominal Anchor Diameter U
Design Characteristic Notation Units z
1/4 3/8 1/2 5/8 3/4 <
Anchor category 1,20r3 - 1 1 1 1 1
. ' in. 1-5/8 | 2-1/2| 2 | 2-12|3-1/4121/2| 3 |4-1/4|3-1/4| 4 5 4-1/4 wl
Minimum nominal embedment depth Pinom (mm) @) | o4 | 61 | 64 | ©3) | ©4 | 76) | (108) | 64 | ©4 | 127) | (108) <
Steel Strength in Tension (ACI 318-14 17.4.1 or ACI 318-11 D.5.1) !
. ' " Ib 4,535 8,730 20,475 26,260 38,165
Steel strength in tension Nsa KN) (20.2) (38.8) ©1.1) (116.8) (169.8) E
Reduction factor for steel strength®* [} - 0.65 :
Concrete Breakout Strength in Tension (ACI 318-14 17.4.2 or ACI 318-11 D.5.2) u
. in. 120 | 1.94 | 1.33 | 1.75 | 239 | 1.75 | 217 | 323 | 2.24 | 2.88 | 3.73 | 3.08 [TT]
Efective embedment hr mm | G0 | @9 | Gy | @y | ey | @y | 6s | ® |6 | 73| e | 7 s
Critical edae distance c in. 430 | 6.10 | 500 | 6.30 | 7.80 | 3.30 | 5.90 | 810 | 6.30 | 7.90 | 10.10 | 10.90
Y % (mm) (109) | (155) | (127) | (160) | (198) | (84) | (150) | (206) | (160) | (201) | (257) | (277)
Critical edge distance, topside of :
concrete-filled steel decks with Cac,deck top (rlnnm) ?7%3) (‘11 gg) :(;8%()) - -1 (? gg) - -1 - -1 - - -
minimum topping thickness® z %
Effectiveness factor for =
uncracked concrete Kuner - 27 24 30 24 24 30 24 24 30 24 24 27 |_ ;
Effectiveness factor for cracked concrete Ker - 17 17 17 21 17 el (%;
Modification factor for ¥ } 10 10 10 10 10 ° oy
cracked and uncracked concrete® e : : : : : [4a ] %
Reduction factor for concrete w L=
breakout strength® ¢ ) 0.65 (Condition B) ; o
Pullout Strength in Tension (Non-Seismic Applications) (ACI 318-14 17.4.3 or ACI 318-11 D.5.3) m &
=
Characteristic pullout strength, Ib See =
uncracked concrete (2.500 psj™® Np,uner (N) See Note 7 See Note 7 See Note 7 See Note 7 Note 7 5 T
Characteristic pullout strength, N b 765 | 1,415 See Note 7 1,645 | 2,515 | 4,700 | 3,080 | 4,720 | 6,900 | See m
cracked concrete (2,500 psi)®™ per (kN) (34) | 6.3 (7.3) | (11.2) | (20.9) | (13.7) | (21.0) | (30.7) | Note 7
Reduction factor for pullout strength® [} - 0.65 (Condition B)
Pullout Strength in Tension for Seismic Applications (ACI 318-14 17.2.3.3 or ACI 318-11 D.3.3.3)
Characteristic pullout strength, N b 360 | 1,170 900 | 1,645 |2,765|1,645|2,515| 4,700 | 1,910 | 2,445 | 3,370 | 4,085
seismic (2,500 psi)ee o (16) | 6.2 | 4.0 | (7.3 | (123 (7.3) | (11.2) | (20.9) | 8.5 | (10.9) | (15.0)| (18.2)
Reduction factor for pullout strength? [} - 0.65 (Condition B)

For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm? 1 ft-Ib = 1.356 N-m; 1 Ib = 0.0044 kN.

1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations the
additional requirements of ACI 318-14 17.2.3 or ACI 318-11 D.3.3, as applicable, shall apply.

2. Installation must comply with published instructions and details.

3. Al values of ¢ were determined from the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3, or ACI 318-11 Section 9.2. If the load combinations of ACI 318-11 Appendix C
are used, then the appropriate value of ¢ must be determined in accordance with ACl 318-11 D.4.4. For reinforcement that complies with ACI 318-14 Chapter 17 or ACI 318-11 Appendix
D requirements for Condition A, see ACI 318-14 17.3.3(c) or ACI 318-11 Section D.4.3(c), as applicable for the appropriate ¢ factor when the load combinations of IBC Section 1605.2, ACI
318-14 Section 5.3 or ACI 318-11 Section 9.2 are used.

4. The anchors are considered a brittle steel elements as defined by ACI 318-14 2.3 or ACI 318-11 D.1, as applicable.
5. Select the appropriate effectiveness factor for cracked concrete (ker) or uncracked concrete (kne) and use Wew = 1.0.

6. For all design cases Wep = 1.0. The characteristic pullout strength, Nen, for concrete compressive strengths greater than 2,500 psi for 1/4-inch-diameter anchors may be increased by
multiplying the value in the table by (f'c / 2,500)* for psi or (f'c / 17.2)* for MPa. The characteristic pullout strength, Nen, for concrete compressive strengths greater than 2,500 psi for
3/8-inch- to 3/4-inch-diameter anchors may be increased by multiplying the value in the table by (f'c / 2,500)° for psi or (f'c / 17.2)*° for MPa.

7. Pullout strength does not control design of indicated anchors and does not need to be calculated for indicated anchor size and embedment.

8. Reported values for characteristic pullout strength in tension for seismic applications are based on test results per ACI 355.2, Section 9.5.Y

9. Anchors are permitted in the topside of concrete-filled steel deck assemblies in accordance with the Installation Detail for Anchors in the Top of Concrete Over Steel Deck Floor and Roof
Assemblies with Minimum Topping Thickness.

10. Anchors are permitted to be used in lightweight concrete provided the modification factor Aa equal to 084 1s applied to all values of f'c affecting Na.

11. Tabulated critical edge distance values, Cac.ecktop, are for anchors installed in the top of concrete over steel deck profiles with a minimum concrete thickness, hmingec, 0f 2.5 inches above the
upper flute (topping thickness). For minimum topping thickness greater than or equal to the minimum concrete member thicknesses, hmin, given in the Installation Specifications table, the
associated critical edge distance, cac, for indicated anchor diameters and embedment depths may be used in the calculation of Wen as applicable.
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DEWALT

STRENGTH DESIGN (SD) ENGINEERED BY POWers

N n S,
CODE LISTED | §¢
& ©

E Shear Design Information for Screw-Bolt+ Anchor in Concrete'’* ICC-ES ESR-3889 \ les
n BL
: Notation | Units Nominal Anchor Diameter
Design Characteristic
> 1/4 3/8 1/2 5/8 3/4
z Anchor category 1,20r3 - 1 1 1 1 1
— Minimum nominal h in. 1-5/8 | 2-1/2 2 2-1/2 | 3-1/4 | 2-1/2 3 4-1/4 | 3-1/4 4 5 4-1/4
(o) embedment depth o mm) | @) | e | 1) | 64 | 83 | 64 | @6 | 08 | ©4 | 64 | (127) | (108)
> Steel Strength in Shear (ACI 318-14 17.5.1 or ACI 318-11 D.6.1)
- Steel strength in shear’ v b 1,635 | 2,040 | 3,465 | 3,465 | 4,345 | 8,860 | 8,860 |[11,175]12,310| 12,310 | 15,585 | 19,260
> g = k) | @3 | ©1) | d5.4) | (15.4) | 19.3) | 39.4) | (39.4) | 49.7) | (54.8) | (54.8) | (69.3) | (85.7)
z Reduction factor for steel strength®* [0) - 0.60
(o Steel Strength in Shear for Seismic Applications (ACI 318-14 17.2.3.3 or ACI 318-11 D.3.3.3)
: ! P Ib 1,360 | 1,700 | 2,415 | 2,415 | 3,030 | 7,090 | 7,090 | 8,940 | 9,845 | 9,845 | 12,465 | 15,405
0o Steel strength in shear, seismic Vo [wny | 61) | 77) | 09 | {09 | (136 | 319 | 319 | 402 | 443 | 443 | (56.1) | (69.3)
Reduction factor for steel strength
a in shear for seismic®* ¢ ) 0.60
Concrete Breakout Strength in Shear (ACI 318-14 17.5.2 or ACI 318-11 D.6.2)
’ : in. 0.250 0.375 0.500 0.625 0.750
Nominal anchor diameter Ua (mm) 6.4) @5 (12.7) (15.9 (19.1)
) in. 1.20 1.94 1.33 1.75 2.39 1.75 217 3.23 2.24 2.88 3.73 3.08
Load bearing length of anchor ol om | o | 4y | ¢ | @ | e | @y | G5 | © | 6 | @ | © | 78
Reduction factor for "
concrete breakout® ¢ ) 0.70 (Condition B)

Pryout Strength in Shear (ACI 318-14 17.5.3 or ACI 318-11 D.6.3)
Coefficient for pryout strength Kep - 1 1 1 1 1 1 1 2 1
in. 120 | 194 | 133 | 1.75 | 239 | 175 | 217 | 323 | 224 | 288 | 3.73 | 3.08

Effective embedment het mm) [ @0) | 49 | (34 | @4 | 61) | @44 | 55 | 8) | 67 | 73 | 95 | (79
E%%Lﬁtgpegagctthgr for ¢ . 0.70 (Condition B)

JoyoUy Ma10S sourWLIOUad YbIH

~+1108-MIHIS

For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm?; 1 ft-Ib = 1.356 N-m; 1 Ib = 0.0044 kN.

1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations the
additional requirements of ACI 318-17 17.2.3 or ACI 318-11 D.3.3, as applicable shall apply.

2. Installation must comply with published instructions and details.

3. All values of ¢ were determined from the load combinations of IBC Section 1605.2, ACl 318-14 Section 5.3, or ACl 318-11 Section 9.2. If the load combinations of ACI 318-11 Appendix C
are used, the appropriate value of ¢ must be determined in accordance with ACI 318-11 Section D.4.4. For reinforcement that complies with ACI 318-14 Chapter 17 or ACI 318-11 Appendix
D requirements for Condition A, see ACI 318-14 17.3.3(c) or ACI 318-11 D.4.3(c), as applicable, for the appropriate ¢ factor when the load combinations of IBC Section 1605.2, ACI 318-14
Section 5.3, or ACI 318-11 Section 9.2 are used.

4. The anchors are considered a brittle steel elements as defined by ACI 318-14 2.3 or ACI 318-11 D.1.

5. Reported values for steel strength in shear are based on test results per ACI 355.2, Section 9.4 and must be used for design in lieu of the calculated results using equation 17.5.1.2(b) of
ACI 318-14 or equation D-29 in ACI 318-11 D.6.1.2.

6. Reported values for steel strength in shear are for seismic applications and based on test results in accordance with ACI 355.2, Section 9.6 and must be used for design.

7. Anchors are permitted in the topside of concrete-filled steel deck assemblies in accordance with the Installation Detail for Anchors in the Top of Concrete Over Steel Deck Floor and Roof
Assemblies with Minimum Topping Thickness.

8. Anchors are permitted to be used in lightweight concrete in provided the modification factor Aa equal to 0.8 is applied to all values of f'c affecting Nn.
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DEWALY

ENGINEERED BY POWVES' STRENGTH DESIGN (SD)
Tension and Shear Design Information for Screw-Bolt+ Anchor in the Soffit CODE LISTED
(Through the Underside) of Concrete-Filled Steel Deck Assemblies'2**5° ICC-ES ESR-3889

Nominal Anchor Diameter (inch)
1/4 3/8 1/2 5/8 3/4

in. | 1-5/8 | 2-1/2 2 2-1/2 | 3-1/4 | 2-1/2 3 4-1/4 | 3-1/4 4 5 4-1/4
(mm) | 41) (64) (51) (64) (83) (64) (76) | (108) | (64) 64) | (127) | (108)

h in. 120 | 194 | 1.33 | 176 | 239 | 1.75 | 217 | 323 | 224 | 288 | 3.73 | 3.08
o (mm) | (30) (49) (34) (44) (61) (44) (55) (82) (57) (73) (95) (78)

— in. | 1-3/4 | 258 | 2-1/8 | 2.5/8 | 3-3/8 | 2-5/8 | 3-1/8 | 4-3/8 | 3-38 | 4-1/8 | 5-1/8 | 4-3/8
Minimum hole depth o Lo | @ay | en | e | 6n | ee) | ©7) | w9 | a1y | ey | dos) | (130) | (111)

Anchors Installed Through the Soffit of Steel Deck Assemblies into Concrete (Minimum 3-7/8-inch-wide deck flute)
Minimum concrete member in. 5-1/2 | 5-1/2 | 5-1/2 | 5-1/2 | 5-1/2 | 5-1/2 | 5-1/2 | 5-1/2 | 5-1/2 | 5-1/2 | 6-1/4 | 6-1/4

Anchor Property/Setting Information | Notation | Units

Minimum nominal embedment depth Pinom

Effective Embedment

n
o
()
X
L2
Z
&l
mll
=l
-
Z
=
X
Lo
[
=

thickness’ Pmnceoccont (o | 140) | (140) | (140) | (140) | (140) | (140) | (140 | (140) | (140) | (140) | (159) | (159)
Characteristic pullout strength Moo | B | 1430 | 2555 | 2275 | 2,655 | 3235 [ 2,600 | 3555 | 5975 | 2,610 | 4,150 | 6,195 | 6,085
e e baeckunr | ooy | 62 | (114 | do) | (118 | (144 | (1.8 | (158) | ©6.6) | (11.6) | (185) | 27.6) | 27.9)
o o o onth Noase | | 615 | 1115 | 1200 | 1,880 | 2,090 [ 1,230 | 2,330 | 4030 | 1,600 | 3,340 | 4,945 | 3835
oo bk [ oy | @7 | 60 | 67 | 84 | (02 | 65 | (04 | 479 | 71 | 449 | 20 | (17.9)
Characteristic pullout strength, b | 290 | 920 | 890 | 1570 | 2,015 | 1,230 | 2,330 | 4,030 | 990 | 1,730 | 2,415 | 3,410
Sreacikigl§%Té’“§§%%”§;§ff ¢ Noseorea | gy | (13) | @) | @0 | 70 | ©0 | 65 | d04 | d7.9 | @a | @7 | do7 | {52
Reduction factor for pullout strength® qS - 0.65

Steel strength in shear, y b | 1,155 | 2,695 | 2,470 | 2,470 | 3,225 | 2,435 | 2,435 | 5,845 | 2,650 | 2,650 | 6:325 | 5,175
concrete over steel deck seeo | oy | ) | (15 | 010 | (1.0 | (43 | dos) | dog | 26.0) | (18 | (1.8) | 871 | ©3.0)

Steel strength in shear, v b 960 | 2,165 | 1,725 | 1,900 | 2,250 | 1,950 | 2,095 | 4,675 | 2,120 | 2,325 | 5,060 | 4,140
concrete over steel deck, seismic sadeckea | kN) | 4.3) | 9.6) | (7.7) | 85 | 10.0)| 87 | (9.3 | (20.8) | (9.4) | (10.3) | (22.5) | (18.4)

Reduction factor for steel strength in ¢ . 0.60
shear for concrete over steel deck® '

Anchors Installed Through the Soffit of Steel Deck Assemblies into Concrete (Minimum 1-3/4-inch-wide deck flute)

High Performance Screw Anchor

SCREW-BOLT+"

Minimum concrete member in. 4 4 4 4 4 4

thickness’ mnceokion | a1 102) | (102 | (102) | (102) | (102) | (102) N/A N/A N/A
Characteristic pullout strength, b 1760 | 2075 | 1440 | 2135 | 3190 | 1720

uncracked concrete over Np,deck uncr (N) (7. 8) ('92) (6. 4) (Q. 5) (1’ 42) (’7]) N/A N/A N/A
steel deck, (3,000 psi)

Cracked conren v o Nosesker | 2 | 789 | 910 | 815 11510 | 2260 | 1280 N/A N/A N/A
steel deck, (3,000 ps) U W R4 @0 | @6 | 60 | (101 (67)

Characteristic pullout strength,

cracked concrete over steel Np,deck.eq (lltl)\l) 358 (é5§) (2655) 1('522)0 1(89 2)5 1(52%0 N/A N/A N/A
deck,seismic, (3,000 psi) ' ' ' ' ' '

Reduction factor for pullout strength® (/) - 0.65 N/A N/A N/A
Steel strength in shear, Ib 1,880 | 2,315 | 2,115 | 2,115 | 2,820 | 2,095

concrete over steel deck Vaaceor |y | @4) | (10.3) | ©.4) | ©4) | (25 | ©3 N/A N/A N/A
Steel strength in shear, b | 1,565 | 1,930 | 1,475 | 1,625 | 1,965 | 1,675

concrete over steel deck, seismic | == | w5 | 7.0) | @6 | 66 | 72 | &7 | 75 N/A N/A N/A
Reduction factor for steel strength in

shear for concrete over steel deck® ¢ ) 0.60 0.60 0.60 /A /A /A

For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm? 1 ft-Ib = 1.356 N-m; 1 Ib = 0.0044 kN.
1. Installation must comply with published instructions and details.

2. Values for Np.geck and Np,ceoker are for sand-lightweight concrete (f'c, min = 3,000 psi) and additional lightweight concrete reduction factors need not be applied. In addition, evaluation for the
concrete breakout capacity in accordance with ACI 318-14 17.4.2 or ACI 318 D.5.2, as applicable, is not required for anchors installed in the deck soffit (through underside).

3. Values for Npgeckeq are applicable for seismic loading and must be used in lieu of Npdecker.

4. For all design cases Wer = 1.0. The characteristic pullout strength, Nen, for concrete compressive strengths greater than 3,000 psi for 1/4-inch-diameter anchors may be increased by
multiplying the value in the table by (f'c / 3,000)** for psi or (f'c / 17.2)* for MPa. The characteristic pullout strength, Nen, for concrete compressive strengths greater than 3,000 psi for
3/8-inch- to 3/4-inch-diameter anchors may be increased by multiplying the value in the table by (f'c / 3,000)* for psi or ('c / 17.2)** for MPa.

5. Shear loads for anchors installed through steel deck into concrete may be applied in any direction.

6. Values of Vsadeck and Vsadeckeq are for sand-lightweight concrete and additional lightweight concrete reduction factors need not be applied. In addition, evaluation for the concrete breakout
capacity in accordance with ACI 318-14 17.5.2 or ACI 318-11 D.6.2, as applicable, and the pryout capacity in accordance with ACI 318-14 17.5.3 or ACl 318-11 D.6.3, as applicable,
are not required for anchors installed in the soffit (through underside).

7. The minimum concrete member thickness, hmingecktotar, is the minimum overall thickness of the concrete-filled steel deck (depth and topping thickness).

8. All values of ¢ were determined from the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACI 318 Section 9.2. If the load combinations of ACI 318 Appendix C are used,
then the appropriate value of ¢ must be determined in accordance with ACI 318-11 D.4.4 (ACI 318-08).
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DEWALT

STRENGTH DESIGN (SD) ENGINEERED BY POWer'S
g FACTORED RESISTANCE STRENGTH (BN, AND @V,) CALCULATED IN ACCORDANCE WITH ACI 318-14 CHAPTER 17:
m 1- Tabular values are provided for illustration and are applicable for single anchors installed in normal-weight ST
0 concrete with minimum slab thickness, ha = hmin, and with the following conditions: H'S I E
: - Cat IS greater than or equal to the critical edge distance, Cac (table values based on Cat = Cac). oy o4
> - Caz is greater than or equal to 1.5 times Car. -
2-  Calculations were performed according to ACI 318-14, Chapter 17. The load level corresponding to the
z controlling failure mode is listed. (e.g. For tension: steel, concrete breakout and pullout; For shear: steel, concrete
— breakout and pryout). Furthermore, the capacities for concrete breakout strength in tension and pryout strength in
0O shear are calculated using the effective embedment values, her, for the selected anchors as noted in the design
> information tables. Please also reference the installation specifications for more information.
-~ 3-  Strength reduction factors (@) were based on ACI 318-14 Section 5.3 for load combinations.
> Condition B is assumed.
z 4- Tabular values are permitted for static loads only, seismic loading is not considered with these tables.
a 5- For designs that include combined tension and shear, the interaction of tension and shear loads must be . . L P s AL
- calculated in accordance with ACl 318-14, Chapter 17. e e e o
o 6- Interpolation is not permitted to be used with the tabular values. For intermediate base material compressive
strengths please see ACI 318-14, Chapter 17. For other design conditions including seismic considerations
~ please see ACI 318-14, Chapter 17.
0" . . .
Tension and Shear Design Strength Installed in Cracked Concrete
Minimum Concrete Compressive Strength
- I:\ominal 'é‘.’““,‘,';'j" fc = 2,500 psi fc = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi fc = 8,000 psi
Q m AL Depth
= I)la!neier Hrom n n In n n n n n n n
> O (in.) (in.) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
=) : (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
£ m B 1-5/8 495 780 525 855 575 980 645 980 705 980
i .E 2-1/2 920 970 1,060 1,195 1,305
§ w 2 845 915 930 1,000 1,070 1,155 1,315 1,415 1,515 1,635
= ° 3/8 2-1/2 1,280 1,375 1,400 1,510 1,620 1,740 1,980 080 2,290 080
% :I 3-1/4 2,040 2,200 2,235 2,410 2,580 0 3,165 60 3,650 60
= 2-1/2 1,070 1,270 1,170 1,395 1,355 1,610 1,655 1,970 1,915 2,275
o
£ 1/2 3 1,635 1,900 1,790 2,085 2,070 2,405 2,535 2,945 2,925 3,400
4-1/4 3,055 4,325 3,345 4,735 3,865 5,470 4,735 6,695 5,465 6,70
3-1/4 1,850 1,995 2,030 2,185 2,345 2,525 2,870 3,090 &3 3,570
5/8 4 2,700 4,155 2,960 4,550 3,415 5,255 4,185 6,435 4,830 8
5 3,980 6,040 4,360 6,615 5,035 7,640 6,165 9,350 7,120 9,350
3/4 4-1/4 2,985 6,135 3,270 6,720 3,780 7,760 4,625 9,505 5,340 10,975

[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

Tension and Shear Design Strength Installed in Uncracked Concrete

Minimum Concrete Compressive Strength
Nominal ornal fic = 2,500 psi fic = 3,000 psi Pc = 4,000 psi fc = 6,000 psi fic = 8,000 psi
e I I R I A I R B I R
(in.) (in.) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
" 1-5/8 1,155 980 1,265 980 1,460 980 1,785 980 2,065 980
2-1/2 2,110 2,310 2,665 1,225 950 950
& 2 1,495 1,610 1,640 1,765 1,890 2,035 2,315 080 2,675 080
% 3/8 2-1/2 1,805 1,945 1,980 080 2,285 080 2,795 080 3,230 080
2 3-1/4 2,880 60 3,155 60 3,645 60 4,465 60 5,166 60
i 2-1/2 2,255 1,780 2,475 1,950 2,855 2,255 3,495 2,760 4,040 3,185
§ 1/2 3 2,495 2,685 2,730 2,940 3,155 3,865 4,160 4,460
= 4-1/4 4,530 6,050 4,960 6,630 5,725 -7,01 5 6,705 -8,1 00 6,705
g 3-1/4 3270 | 3520 | 3580 | 385 | 4135
3 5/8 4 3810 | 5815 | 4175 | 6370 | 4820 5905 [IRELS 7,385
s 5 5620 | 8455 | 615 | 9265 | 7,110 9,350 9,350
g 3/4 4-1/4 4,745 8,590 5,195 9,410 6,000 10,865 11,555 11,555
r‘; [ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls
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ENGINEERED BY POWVer'S STRENGTH DESIGN (SD)
FACTORED RESISTANCE STRENGTH (BN, AND @V,) CALCULATED IN ACCORDANCE WITH ACI 318-14, CHAPTER 17: (7]
1- Tabular values are provided for illustration and are applicable for single anchors installed in normal-weight “
concrete with minimum slab thickness, ha = hmin, and with the following conditions: °
- Cat is greater than or equal to the minimum edge distance, cmin (table values based on Cat = Cmin). :
- Ca2 is greater than or equal to 1.5 times Cai. (3]
2- Calculations were performed according to ACI 318-14, Chapter 17. The load level corresponding to the z
controlling failure mode is listed. (€.g. For tension: steel, concrete breakout and pullout; For shear: steel, concrete
breakout and pryout). Furthermore, the capacities for concrete breakout strength in tension and pryout strength in <
shear are calculated using the effective embedment values, her, for the selected anchors as noted in the design
information tables. Please also reference the installation specifications for more information. mdl
3- Strength reduction factors () were based on ACI 318-14 Section 5.3 for load combinations. <
Condition B is assumed. !
4- Tabular values are permitted for static loads only, seismic loading is not considered with these tables. z
- For designs that include combined tension and shear, the interaction of tension and shear loads must be C R s RS P <
calculated in accordance with ACI 318-14, Chapter 17. Dop e e o Ty T
6- Interpolation is not permitted to be used with the tabular values. For intermediate base material compressive (¥
strengths please see ACl 318-14, Chapter 17. For other design conditions including seismic considerations [TT]
please see ACl 318-14, Chapter 17. E
Tension and Shear Design Strength at Minimum Edge Distance, c., for Screw-Bolt+ in Cracked Goncrete
Minimum Concrete Compressive Strength
Nominal Nominal f’c = 2,500 psi f’c = 3,000 psi f’c = 4,000 psi f’c = 6,000 psi f’c = 8,000 psi ,_
e e c psi c psi c psi c psi (] psi s B
Dia!neter I!mm In sn In 'sn n 'sn n 'sn In 'sn = 8
(in.) (in.) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear + =
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) : z
" 1-5/8 495 370 525 405 575 470 645 575 705 660 ° o5}
D
2-1/2 920 450 970 495 1,060 570 1,195 700 1,305 810 n %
2 785 445 860 485 990 560 1,215 685 1,405 790 ;' g
3/8 2-1/2 1,115 500 1,220 550 1,410 635 1,725 775 1,995 895 w E
3-1/4 1,685 595 1,845 650 2,130 755 2,610 920 3,015 1,065 m S
T
2-1/2 1,070 675 1,170 740 1,355 855 1,655 1,045 1,915 1,205 0
1/2 3 1,520 760 1,665 835 1,925 960 2,355 1,180 2,720 1,360 m
4-1/4 2,595 935 2,840 1,025 3,280 1,180 4,015 1,445 4,640 1,670
3-1/4 1,585 800 1,735 875 2,005 1,010 2,455 1,240 2,835 1,430
5/8 4 2,220 920 2,430 1,010 2,805 1,165 3,435 1,425 3,970 1,645
5 3,160 1,045 3,460 1,145 3,995 1,325 4,895 1,620 5,650 1,870
3/4 4-1/4 2,430 985 2,660 1,080 3,075 1,245 3,765 1,525 4,345 1,760

[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

Tension and Shear Design Strength at Minimum Edge Distance, ¢, for Screw-Bolt+ in Uncracked Concrete

Minimum Concrete Compressive Strength
“A‘:lnt:::l Ié;llll’i;ldall f’c = 2,500 psi f'c = 3,000 psi fc = 4,000 psi fc = 6,000 psi f’c = 8,000 psi
Diameter Pon L " L " b » 3 » ! -
(in.) (in.) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
(Ibs.) (1bs.) (Ibs.) (Ibs.) (1bs.) (Ibs.) (1bs.) (Ibs.) (1bs.) (Ibs.)
1-5/8 460 495 505 540 580 625 710 765 820 885
k 2-1/2 860 635 940 695 1,085 800 1,330 980 1,635 1,130
2 550 595 605 650 700 750 855 920 990 1,065 2
3/8 2-1/2 655 700 720 765 830 885 1,015 1,085 1,175 1,250 %
3-1/4 1,095 835 1,200 915 1,385 1,065 1,695 1,290 1,955 1,490 %
2-1/2 1,615 945 1,770 1,035 2,045 1,195 2,505 1,465 2,890 1,690 g
1/2 3 1,185 1,065 1,300 1,165 1,500 1,345 1,835 1,650 2,120 1,905 g
4-1/4 2,190 1,310 2,400 1,430 2,770 1,655 3,390 2,025 3,915 2,340 §
3-1/4 1,495 1,120 1,635 1,225 1,890 1,415 2,310 1,735 2,670 2,000 %
5/8 4 1,715 1,290 1,875 1,410 2,165 1,630 2,655 1,995 3,065 2,305 :zzé
5 2,470 1,465 2,705 1,605 3,125 1,855 3,830 2,270 4,420 2,620 %
3/4 4-1/4 1,635 1,380 1,790 1,510 2,070 1,745 2,535 2,135 2,925 2,465 %
[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls ‘g’
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g ORDERING INFORMATION
m
g
>
2 Screw-Bolt+
a 20V Max* SDS Plus Rotary Hammers Flexvolt SDS Max
> Cat. Ho. ochorSzo | Boxaty. | ooy, | DORTPRNT | DOHEE | 1 g¥istape | 1o
> Zinc Plated Galvanized Carbide Bits
z PFM1411000 1/4" x 1-1/4" 100 600 DW5517 DW5417 DW5417
(o | PFM1411020 1/4" x 1-3/4" 100 600 DW5517 DW5417 DW5417
: PFM1411060 1/4" x 2-1/4" 100 600 DW5517 DW5417 DW5417
o PFM1411080 1/4" x 2-5/8" 100 500 DW5517 DW5417 DW5417
’ PFM1411100 1/4" x 3" 100 500 DW5517 DwWb417 Dwb5417
(7] PFM1411160 3/8" x 1-3/4" 50 300 DW5527 DwW5427 DW5427
PFM1411220 - 3/8" x 2-1/2" 50 300 DW5527 Dwb427 Dwb427
PFM1411240 PFM1461240 3/8" x 3" 50 250 DwW5527 Dwb427 Dw5427
é_}E. m PFM1411280 PFM1461280 3/8" x 4" 50 250 Dwb527 Dwb427 Dwbs427
% o PFM1411300 PFM1461300 3/8" x 5" 50 250 DW5529 DW5429 DW5429
% : PFM1411320 PFM1461320 3/8" x 6" 50 150 DW5529 DW5429 DW5429
3 m PFM1411340 1/2" x 2" 50 200 DW5537 DW5437 DW5437
% E PFM1411360 1/2" x 2-1/2" 50 200 DW5537 DW5437 DW5437
& 1 PFM1411380 - 1/2" x 3" 50 150 DW5537 DW5437 Dw5437
§ w PFM1411420 PFM1461420 1/2" x 4" 50 150 DW5537 Dw5437 DW5437
= ° PFM1411460 PFM1461460 1/2" x 5" 25 100 DW5538 DW5438 DW5438
§ ™ PFM1411480 PFM1461480 1/2" x 6" 25 75 DW5538 DW5438 DW5438
< 4 PFM1411520 PFM1461520 1/2" x 8" 25 100 DW5538 DW5438 DW5438 =
+2 PFM1411540 5/8" x 3" 25 100 DW5471 DWb5446 DW5471 DW5806
PFM1411580 - 5/8" x 4" 25 100 DW5471 Dwb446 DW5471 DW5806
PFM1411600 PFM1461600 5/8" x 5" 25 75 Dw5471 DW5446 DW5471 DW5806
PFM1411640 PFM1461640 5/8" x 6" 25 75 DW5471 DW5446 DW5471 DW5806
PFM1411680 PFM1461680 5/8" x 8" 25 50 DW5471 Dwb447 DW5471 DW5806
PFM1411700 3/4" x 3" 20 60 DW5474 DW5453 Dwb474 DW5810
PFM1411720 3/4" x 4" 20 60 DW5474 DW5453 Dwb474 DW5810
PFM1411760 - 3/4" x 5" 20 60 Dwb474 DW5453 Dwb474 DW5810
PFM1411800 PFM1461800 3/4" x 6" 20 60 DW5474 DW5453 DW5474 DW5810
PFM1411840 PFM1461850 3/4" x 8" 10 40 DW5474 DW5455 DW5474 DW5810
PFM1411880 3/4" x 10" 10 20 DW5475 DW5455 DW5475 DW5812
Shaded catalog numbers _denote sizes which are less than the minimum standard anchor [ - Optimum Tool Match
length for Strength Design. 01~ Maximum Tool Match
The published size includes the diameter and length of the anchor measured from under
the head. [ - Not Recommended
Suggested Impact Wrench and Socket
Nominal Anchor Size Socket Size Impact Rated Socket 20V Max* Impact Wrenches
g 1/4 716 DWMT744798 2 /8..'?%;22?\’>ﬂvfench
=
g 3/8 9/16 DWMT751228 S
= DCF894HP2 X
e 1/2" Impact Wrench e |
] 1/2 3/4 DWMT75113B -
Q
§ 5/8 15/16 DWMT75104B DCF899HP? ‘\:.!.ﬁg
(Use It Spoe Seting 3 .
T 3/4 1-1/8 DWMT75125B ’g—;
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GENERAL INFORMATION

GENERAL INFORMATION SECTION CONTENTS
General Information...........cc.co..... 21
31 6 STAINI.ESS STEEI. WEDGE'BnI-TTM Material Specifications .............. 272
Screw Anchor Installation Instructions ............. 272
Reference Data (ASD).......couusueunes 272

PRODUCT DESCRIPTION

The 316 Stainless Steel Wedge-Bolt anchor is a one piece, heavy duty screw anchor with a finished
hex head. It is simple to install, easy to identify, a fully removable.

The 316 Stainless Steel Wedge-Bolt has many unique features and benefits that make it well suited
for many applications, both indoors and out. The steel threads along the anchor body self tap into the
hole during installation and provide positive keyed engagement. The benefit to the designer is higher
load capacities, while the benefit to the user is ease of installation. The 316 Stainless Steel
Wedge-Bolt can be installed with either a powered impact wrench or conventional hand socket.

316 Stainless Steel Wedge-Bolt screw anchors are designed to be used with a matched tolerance
Wedge-Bit for optimum performance. The Wedge-Bolt works in fixture clearance holes that are 1/16"
over nominal, which is typical of standard fixture holes used in stegl fabrication.

316 Stainless Steel Wedge-Bolt screw anchors are not recommended for immersion in or long term
exposure to chloride/chlorine environments.

GENERAL APPLICATIONS AND USES

e |nterior and Exterior Applications e Storage Facilities
e Support Ledgers and Windows e Repairs & Retrofits
e Railing and Fencing e Maintenance

FEATURES AND BENEFITS

+ High corrosion resistance of Type 316 stainless steel

+ Consistent performance in high and low strength concrete

+ Anchor can be installed through standard size fixture holes in steel

+ Diameter, length and identifying marking stamped on head of each anchor

+ Can be installed with an impact wrench or conventional hand socket

+ Fast installation and immediate loading minimizes downtime

+ Finished hex head provides attractive appearance and minimizes tripping hazard
+ Can be installed closer to the edge than traditional expansion anchors

+ Ratchet teeth on underside of hex washer head contact against the fixture

+ Removable

APPROVALS AND LISTINGS

e Tested in accordance with ASTM E488

GUIDE SPECIFICATIONS

CSI Divisions: 03 16 00 - Concrete Anchors, 04 05 19.16 - Masonry Anchors and 05 05 19 - Post-
Installed Concrete Anchors. Screw anchors shall be 316 Stainless Steel Wedge-Bolt as supplied by
DEWALT, Towson, MD. Anchors shall be installed in accordance with published instructions and the
Authority Having Jurisdiction.

1-800-4DEWALT

Ordering Information

316 STAINLESS STEEL WEDGE-BOLT

HEAD STYLES

e Hex washer head
ANCHOR MATERIALS

e Type 316 Stainless Steel
ANCHOR SIZE RANGE (TYP.)

e 1/4" diameter through 1/2" diameter
SUITABLE BASE MATERIALS

e Normal-weight Concrete

e |ightweight Concrete

e Grouted Concrete Masonry (CMU)
e Brick Masonry
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MATERIAL SPECIFICATIONS

MATERIAL SPECIFICATIONS

Anchor component

Specification
Type 316 Stainless Steel'

Anchor Body and hex washer head

1. With sacrificial carbon steel drive tip and tapping threads.

SYOHONY TVIINVHIIW
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INSTALLATION INSTRUCTIONS

Installation Instructions for 316 Stainless Steel Wedge-Bolt

" requirements of the [,- 2
s 2| published Wedge- |, -7
|| bit range. il

drill a hole into the
base material to
the required depth.
The tolerances of

the hole during
drilling (e.g. dust
extractor) or
following drilling

the Wedge-bit used ——
must meet the 3

- (e.g. suction,
+| forced air) to
.| extract loose
-, | particles created
+| by drilling.

Hex Head
Washer

does not exceed the
maximum torque,
Tinst,max or Timpact,max, for
the selected anchor
diameter. Attach an
appropriate sized

hex socket/driver to
the impact wrench.
Mount the screw
anchor head into the

socket. A

Step 1 Step 2 Step 3 Step 4
Using the proper Remove dust Select a powered Drive the anchor
Wedge-hit size, and debris from impact wrench that through the fixture

and into the hole
until the head of
the anchor comes
into contact with
the fixture. The
anchor should

;| be snug after
installation. Do not
. | spin the hex socket
.. +| off the anchor to
.4 disengage.

w
& 316 Stainless Steel Wedge-Bolt Anchor Detail Hex Head Marking
=
(5; Nomenclature Legend
=3 da = Diameter of Anchor Diameter, material, and length identification mark
o . . N
= dot = Diameter of Drill Bit
d» = Diameter of Clearance Hole
h = Base Material Thickness.
The value of h should be 1.5hnom
or 3", whichever is greater Matched Tolerance System
hnom = Minimum Nominal Embedment M
ho = Minimum Hole Depth

Serrated Dual Thread
Underside Profile

Blue Marking  Drive Tip

GGGl  BLUE WEDGE-BIT

dpit ‘ Designed and tested as a system for consistency and reliability
REFERENCE DATA (ASD)
Installation Specifications for 316 Stainless Steel Wedge-Bolt in Goncrete
Nominal Anchor Diameter
Anchor Property / Setting Information Notation Units 3 T 7
. in. 0.250 0.375 0.500
Anchor diameter do (mm) 6.4) @5 (12.7)
Minimum diameter of d in. 5/16 7116 9/16
hole clearance in fixture " (mm) (7.9 (11.1) (14.3
Nominal il bit diameter on in. We;gg_Bit We%g_Bn Wec]ég—Bit
= Minimum nominal embedment depth Pnom (ni?rh) 1(;1%4 (521) 2(%?6/)4
E N in. 2 2-1/4 3
i Minimum hole depth ho (mm) (1) (57) 77
S - in. 2 2-1/2 3
T Minimum overall anchor length Lancn (mm) (51) (64) (76)
g , . _ in. 15 35 60
% Max installation torque Tinstmax (mm) 20) 47) @®1)
p=3
()z: Max impact wrench power (torque) Timpact,max ?Nilfnf)' A ;g) ég% (28%
2 Torque wrench/socket size - in. 7116 9/16 3/4
8 Head height - in. 7/32 21/64 7116
% Ultimate tensile strength urs) ksi 80 100 100
= Approximate yield strength (YS) ksi 64 80 80
i For SI: 1 inch = 25.4 mm, 1 ft-Ibf = 1.356 N-m.
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Ultimate Load Capacities for 316 Stainless Steel Wedge-Bolt in Normal-Weight Goncrete'”

REFERENCE DATA (ASD)

D)

Minimum Minimum Concrete Compressive Strength
Nominal Embedment f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi
Anchor Depth, (17.3 MPa) (20.7 MPa) (27.6 MPa) (41.4 MPa) (55.2 MPa)
Dlam?ter l:,":m Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
(mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
1-3/4 890 1,385 975 1,520 1,130 1,755 1,440 2,560 1,440 2,850
14 (44) (4.0) 6.2) 4.3 6.8 (5.0 (7.8) (6.4) (11.4) (6.4) (12.7)
2-1/2 2,485 1,385 2,720 1,520 3,145 1,755 3,150 2,560 3,150 2,850
(64) (11.1) 6.2 (12.1) 6.8 (14.0) (7.8) (14.0) (11.4) (14.0) (12.7)
2 735 1,675 805 1,833 930 2,115 1,180 2,710 1,210 3,295
(51) (3.3 (7.5 (3.6) 8.2 @.1) 9.9 (5.2 (12.1) (5.4) (14.7)
/8 2-1/2 1,515 1,675 1,655 1,833 1,915 2,115 2,130 2,710 2,180 3,295
(64) 6.7) (7.5) (7.4) 8.2 8.5 9.9 9.5) (12.1) 9.7) (14.7)
3-1/2 3,525 1,675 3,860 1,833 4,455 2,115 4,570 2,710 4,680 3,295
(89 (15.7) (7.5) (17.2) 8.2 (19.8) 9.9 (20.3) (12.1) (20.8) (14.7)
2-3/4 3,000 4,675 3,285 5,120 3,790 5915 5,975 7,560 6,900 9,205
(70) (13.3 (20.8) (14.6) (22.8) (16.9) (26.3) (26.6) (33.6) (30.7) (40.9
12 3-1/2 3,830 5,205 4,195 5,700 4,845 6,590 6,800 7,390 7,855 8,995
(89) (17.0) (23.2) (18.7) (25.4) (21.6) (29.3) (30.2) (32.9) (34.9 (40.0)
4-1/2 5,680 5,205 6,220 5,700 7,180 6,590 9,760 7,390 11,265 8,995
(114) (25.3) (23.2) (27.7) (25.4) (31,9 (29.3) (43.4) (32.9) (50.1) (40.0)
1. Tabulated load values are for anchors installed in normal weight concrete. Concrete compressive strength must be at a minimum at the time of installation.
2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load.

Allowable Load Gapacities for 316 Stainless Steel Wedge-Bolt in Normal-Weight Concrete'>***

Minimum Minimum Concrete Compressive Strength
Nominal Embedment f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi
Anchor Depth, (17.3 MPa) (20.7 MPa) (27.6 MPa) (41.4 MPa) (55.2 MPa)
Dmm?ier I::,Dm Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
(mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
1-3/4 225 345 245 380 285 440 360 640 360 715
14 (44) (1.0) (1.5) 1.1 (1.7) (1.3 (2.0) (1.6) (2.8) (1.6) (3.2
2-1/2 620 345 680 380 785 440 790 640 790 715
(64) (2.8 (1.5 (3.0 (1.7 (3.5 2.0 (3.5 (2.8 (3.5 (3.2
2 185 420 200 460 235 530 295 680 305 825
(51) 038 (1.9 0.9 (2.0) (1.0 (24 (13 8.0 (14 @.7)
/8 2-1/2 380 420 415 460 480 530 535 680 545 825
(64) (1.7) (1.9 (1.8) (2.0) (2.1) (24 24 8.0 24 @.7)
3-1/2 880 420 965 460 1,115 530 1,145 680 1,170 825
(89) (3.9 (1.9 4.3 (2.0) (5.0 2.9 (5.1) (3.0) (5.2) (3.7
2-3/4 750 1,170 820 1,280 950 1,480 1,495 1,890 1,725 2,300
(70) 3.3 (5.2 (3.6) (6.7) 4.2 (6.6) 6.7) (8.4) (7.7 (10.2)
12 3-1/2 960 1,300 1,050 1,425 1,210 1,650 1,700 1,850 1,965 2,250
(89) 4.3 (5.8 @.7 6.3 (5.4 (7.3 (7.6) 8.2 8.7) (10.0)
4-1/2 1,420 1,300 1,555 1,425 1,795 1,650 2,440 1,850 2,815 2,250
(114 6.3) (5.8 6.9 6.3 8.0 (7.3 (10.9 8.2 (12.5) (10.0)
1. Tabulated load values are for anchors installed in normal weight concrete. Concrete compressive strength must be at a minimum at the time of installation.
2. Allowable load capacities are calculated using an applied safety factor of 4.0.
3. Allowable load capacities must be multiplied by reduction factors when anchor spacing or edge distances are less than critical distances.
4. Linear interpolation may be used to determine allowable loads for intermediate embedments and compressive strengths.
5. Allowable loads for lightweight concrete may be determined by multiplying the tabulated allowable load capacities for normal weight concrete by 0.60.

1-800-4DEWALT
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REFERENCE DATA (ASD)

DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)

Combined Loading
For anchors loaded in both shear and tension, the combination of loads should be proportioned as follows:

SYOHONY TVIINVHIIW
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Where: Nu = Applied Service Tension Load
M + viu <1 Nn = Allowable Tension Load
Nn Vn - Vu = Applied Service Shear Load
Vn = Allowable Shear Load
LOAD ADJUSTMENT FACTORS FOR SPACING AND EDGE DISTANCES'
Anchor Installed in Normal-Weight Concrete
Anchor Load Type Critical Distance Critical Minimum Distance Minimum
Dimension (Full Anchor Capacity) Load Factor (Reduced Capacity) Load Factor
Spacing (9 Tension S =12d Fns = 1.0 Smin = 4d Fns = 0.50
pacing Shear S = 120 Fo=10 Sn = 4d Frs = 0.75
Tension Cer = 8d Fne =1.0 Cmin = 3d Fne = 0.70
Edge Dist
e Distance (0) Shear G = 12d Fc=10 Grin = 3d Fc=015

1. Allowable load values found in the performance data tables are multiplied by reduction factors when anchor spacing or edge distances are less than critical distances. Linear interpolation is
allowed for intermediate anchor spacing and edge distances between critical and minimum distances. When an anchor is affected by both reduced spacing and edge distance, the spacing and
edge reduction factors must be combined (multiplied). Multiple reduction factors for anchor spacing and edge distance may be required depending on the anchor group configuration.

Spacing, Tension (Fys)

Dia. (in.) 1/4 3/8 1/2
S (in.) 3 4-1/2 6
Smin (in.) 1 1-1/2 2
1 050
g 1-1/2| 063 | 050
S| 2 | 075 [ 058 [ 050
Z 2-1/2| 088 | 067 | 056
g
§[ 3| 100 | 075 | 063
? {4472 100 | 100 | o081
6 | 100 | 100 | 1.00

Edge Distance, Tension (Fic)

Dia. (in.) 1/4 3/8 1/2
¢ (in.) 2 3 4
Cnin (in.) 3/4 1-1/8 1-1/2

34 | 0.70 - -

118 079 | 070 -
% 112 o088 | 076 | 0.70
gl1-78| 097 | 082 [ 075
g 2 | 100 [ 084 | 076
2|2-1/4] 100 | 088 | 079
s [ o0 [ oo | ose

4 | 100 | 100 | 1.00

LOAD ADJUSTMENT FACTORS FOR NORMAL-WEIGHT CONCRETE

Notes: For anchors loaded in
tension, the critical spacing (Se) is
equal to 12 anchor diameters (12d)
at which the anchor achieves 100%
of load.

Minimum spacing (smin) is equal to 4
anchor diameters (4d) at which the
anchor achieves 50% of load.

Notes: For anchors loaded in
tension, the critical edge distance
(cer) is equal to 8 anchor diameters
(8d) at which the anchor achieves
100% of load.

Minimum edge distance (Cmin) is
equal to 3 anchor diameters (3d)
at which the anchor achieves 70%
of load.

I

Spacing, Shear (Fis)
Dia. (in.) 1/4 3/8 1/2
s (in.) 3 4-1/2 6
Smin (in.) 1 1-1/2 2
1 0.75
—|1-172] 081 0.75
% 2 | 08 | 079 | 075
Z 2-12| 091 083 | 078
g
g| 3 [ 100 [ 088 | o8f
? {4472 100 | 100 | 091
6 | 100 [ 100 | 1.00
Edge Distance, Shear (Fc)
Dia. (in.) 1/4 3/8 1/2
Co (in.) 3 4-1/2 6
Cmin (in.) 3/4 1-1/8 1-1/2
34 | 015 -
1-18] 029 | 015 -
% 1-172] 043 | 024 | 015
gl17/8 058 | 034 | 022
(214| 072 | 043 | o020
;-; 3 | 100 | 062 | 043
412 100 | 100 | 072
6 | 100 | 100 | 1.00

Notes: For anchors loaded in
shear, the critical spacing (Se)

is equal to 12 anchor diameters
(12d) at which the anchor achieves
100% of load.

Minimum spacing (Smin) is equal to
4 anchor diameters (4d) at which
the anchor achieves 75% of load.

Notes: For anchors loaded in
shear, the critical edge distance
(Cer) is equal to 12 anchor
diameters (12d) at which the
anchor achieves 100% of load.
Minimum edge distance (Cmin) is
equal to 3 anchor diameters (3d)
at which the anchor achieves 15%
of load
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ENGINEERED BY POWVers REFERENCE DATA (ASD)
MASONRY PERFORMANGE DATA (7]
Ultimate Load Capacities for 316 Stainless Steel Wedge-Bolt installed l-‘ o
into the Face or End of Grout Filled Concrete Masonry'** [B[E] T

- Minimum Minimum Minimum Tension Shear U
Nominal Anchor
" Embed. Edge End 3 3
Dlan(}eler rom Distance Distance Ibs. (kH) Ibs. (kh) z
. in. in. in. e e f Loadin _ . .
in. (mm) (mm) (mm) m = 1,500 psi | m = 2,000 psi Direclio%l m = 1,500 psi | fm = 2,000 psi <
1-3/4 3-3/4 1-1/2 570 660 645 745 -
14 (44) (95) (38) 2.9 2.9 Perpendicular or parallgl 2.9 3.3 <
2-1/4 3-3/4 1-1/2 1,145 1,325 to wall edge or end 910 1,050 v
(57) (95) (38) (5.1) (5.9 (4.0) 4.7) -
2 3-3/4 1-1/2 1,535 1,775 Perpendicular or parallel 775 895 z
(51) (95) (38) (6.8) (7.9 to wall edge or end (3.4) (4.0)
38 3 3-3/4 3-3/4 Perpendicular or parallel 3,110 3,585 <
(76) (95) (95) 2,300 2,655 to wall edge or end (13.8) (15.9) :
3 3-3/4 11-1/4 (10.2) (1.9 Parallel to 3,325 3,835 [ © ]
(76) (95) (286) wall edge (14.8) (17.1) ]
2-3/4 3-3/4 1-3/4 2,050 2,365 E
(70) (95) (44) 1,330 1,535 9.1) (10.5)
2-3/4 3-3/4 3-3/4 ©.9) 6.8 . 2,630 3,040
. 70) (95) (95) Pegfegféﬁg'lar ({11.7) (13.5)
4-1/2 3-3/4 11-1/4 to wall gdge orend 2,630 3,040
(114) 99) (286) 4,680 5,400 (11.7) (13.5) s
4-1/2 11-1/4 11-1/4 (20.8) (24.0) 7,290 8,415 5
(114) (286) (286) (32.4) (37.4) g
1. Tabulated load values are for anchors installed in minimum 8-inch wide, Grade N, Type II, normal-weight concrete masonry units conforming to ASTM C 90 that have reached the minimum =
designated ultimate strength at the time of installation (f'm > 1,500 psi). g
2. Ultimate load capacities must be reduced by a minimum safety factor of 5.0 or greater to determine allowable working load. @D
3. The tabulated load values are applicable for screw anchors installed at a critical spacing between screw anchors of 16 times the screws anchor diameter. Reduce the tabulated load capacities by
50 percent when anchors are installed at a minimum spacing between screw anchors of 8 times the screw anchor diameter. Linear interpolation may be used for intermediate spacing distances.

Allowable Load Capacities for 316 Stainless Steel Wedge-Bolt installed < N\

=
o
o
)
. . L
into the Face or End of Grout Filled Concrete Masonry'>*° lEIi] ;
Nominal | Minimum | Minimum | Minimum Tension Shear
Anchor | Embed. Edge End Ibs. (kN) Ibs. (kN) - |
Diameter Rrnom Distance | Distance p p p p m
d in. in. in. 'm = 'm = n mrry 'm= 'm=
in. (mm) (mm) (mm) | 1,500 psi | 2,000 psi | Loading Direction | 4 506 i | 2,000 psi 1]
134 | 334 1-1/2 115 130 beroendicl 130 150 g || CII-)
" (44) (95) (38) 05) (0.6) egfgg%ﬁglar 0.6) 0.7) L
214 | 334 | 1-12 230 265 to wall edge or end 180 210 % —
©7) 99 (38) (1.0 (1.2 0.8) 0.9 g Ditance
2 3-3/4 1-1/2 305 355 | Perpendicular or parallel | 155 180 | < o [ TT]
(51) (95) (38) (1.4) (1.6) to wall edge or end 0.7) 0.8) —
28 3 334 | 334 Perpendicular or parallel | 620 715 % % i 2>
(76) (95) (95) 460 530 to wall edge or end (2.8) (3.2 ortar Joit ]
3 3-3/4 11-1/4 2.0) 2.4 Parallel to 665 765 <
(76) (95) (286) wall edge (3.0) 3.4) [y
234 | 334 | 134 410 475 __WallFace @n
70) 95) (44) 265 305 (1.8) 2.1) Permlss:jbl: An:t(:r:\r Locations 0
2-3/4 3-3/4 3-3/4 (1.2 (1.4) . 525 610 (Un-hatched Area) =
(70) (95) (95) Perpendicular 2.3) 2.7) m
1/2 or parallel
4-1/2 3-3/4 11-1/4 1o wall edge or end 525 610
(114) (95) (286) 935 1,080 2.3 2.7)
4-1/2 11-1/4 11-1/4 4.2 4.8) 1,460 1,685
(114 (286) (286) (6.5) (7.5)

e

. Tabulated load values are for anchors installed in minimum 8-inch wide, Grade N, Type Il, normal-weight concrete masonry units conforming to ASTM C 90 that have reached the minimum
designated ultimate strength at the time of installation (f'm > 1,500 psi).

. Allowable load capacities are calculated using an applied safety factor of 5.0. Consideration of safety factors of 10 or higher may be necessary depending on the application, such as life safety.

. Linear interpolation for allowable loads for anchors at intermediate embedment depths may be used.

4. For installation in 3,000 psi grout filled concrete masonry (f'm = 3,000 psi) the load capacity in 1,500 psi grout filled concrete masonry (f'm = 1,500) may be increased by 40% and the load
capacity in 2,000 psi grout concrete masonry (f'm = 2,000 psi) may be increased by 22%.

. The tabulated load values are applicable for screw anchors installed at a critical spacing between screw anchors of 16 times the screws anchor diameter. Reduce the tabulated load capacities by
50 percent when anchors are installed at a minimum spacing between screw anchors of 8 times the screw anchor diameter. Linear interpolation may be used for intermediate spacing distances.
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REFERENCE DATA (ASD) ENGINEERED BY POWers

3 Ultimate and Allowable Load Capacities for 316 Stainless Steel Wedge-Bolt Installed in < N\
g Grout Filled Concrete Masonry Wall Tops'>**°¢ 'ED
: Minimum Ultimate Load Allowable Load

Nominal Nominal Minimum Minimum Minimum
> Anchor Embed. Edge End Spacing Minimum End

Diameter Depth Distance Distance Distance Tension Shear Tension Shear Distance (Typ)
4 d Hoan in. in. in. Ibs, Ibs, Ibs. Ibs. e
- in. in. (mm) (mm) (mm) (kN) (kN) (kN) (kN) , e
o <EmE
> 1/4 2-1/2 1-1/2 3 4 1,025 625 205 125
- (64) (38) (76) (102) (4.6) 238 0.9 0.6 / Minimum Edge

38 3 1-1/2 4 6 1675 1,075 335 215 Distance (yp)

> (76) (38) (102) (152) (7.5) 4.8 (1.5) (1.0)
= o 4172 1-3/4 6 8 2475 1075 495 215 Top of Wall
(o | (114) (44 (152) (203) (11.0) 4.8 (2.2 (1.0)
: 1. All values are for anchors installed in fully grouted concrete masonry wall construction with materials meeting minimum compressive strength, f'm, of 1,500 psi (10.3 MPa). Concrete masonry
o units must be light-, medium, or normal-weight conforming to ASTM C90. Allowable loads are based on a safety factor of 5.0.

2. Anchors may be installed in any location in the top of the masonry wall except within 1-1/4-inch from the of the mortar joint (head joint), provided the minimum edge and end distances
a are maintained.

3. A maximum of two anchors may be installed in a single masonry cell in accordance with the spacing and edge or end distance requirements. Embedment is measured from the outside surface
of the concrete masonry unit to the embedded end of the anchor.

4. Spacing distance is measured from the centerline to centerline between two anchors.
5. The edge and end distance is measured from the anchor centerline to the closest unrestrained edge and end of the CMU block, respectively.

g 6. Allowable shear loads may be applied in any direction.
:Q
c-?é » Ultimate and Allowable Load Capacities for 316 Stainless Steel Wedge-Bolt Installed into @
=N/, Multiple Wythe Solid Clay Brick Masonry'?*

E Minimum Ultimate Load Allowable Load

Nominal Nominal Minimum Minimum Minimum - ;
Anchor Embed. Edge End Spacing ) ) e Minimum End Distance (1)

z Diameter Depth Distance Distance Distance Tension Shear Tension Shear | | I I

™ d Hrom in. in. in. Ibs. Ibs. Ibs. Ibs. I I I I

m in. ( in. ) (mm) (mm) (mm) (kN) (kN) (kN) (kN) T ——

L sCC 77
g 1/4 2-1/2 3-1/2 2-1/2 4 1,170 1,380 235 275 é [ U
07 (64) (89) (64) (102) (52 6.1) (1.9 (12 s !7
2-3/4 6 6 6 1,435 2,875 285 575 E I

H 38 (70) (152) (152) (152) 6.4) (12.8) 1.3 2.6) £ I%U

m 12 3-1/4 9-1/2 9-1/2 8 1,840 7,655 370 1,530

- (83) (241) (241) (203) 8.2 (34.1) (1.6) 6.8)

1. Tabulated load values are for anchors installed in multiple wythe, minimum Grade SW, solid clay brick masonry walls conforming to ASTM C 62. Mortar must be minimum Type N. Masonry
compressive strength must be as the specified minimum at the time of installation (f'm > 1,500 psi).
2. Ultimate load capacities must be reduced by a minimum safety factor of 5.0 or greater to determine allowable working load.

U 3. Allowable load capacities listed are calculated using an applied safety factor of 5.0. Consideration of safety factors of 10 or higher may be used depending on the application, such as life safety.
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ncngEnED Y Powers ORDERING INFORMATION
ORDERING INFORMATION 'é!
316 Stainless Steel Wedge-Bolt (o]
Gat. Anchor Si Thread Length |  Box cin. Wt./100 Suggoetod Wodgo-fit Gat. Mo. 5
ok o chor Stz (inc) aty. aty. (bs) | sps-pius | sps-Max | spline | Sraight =
07870 1/4x2 1-3/4 100 600 3.94 01312 - - 01370 <
07872 1/4x3 2-3/4 100 500 516 01314 - - 01372 ol
07876 1/4x4 2-3/4 100 500 6.56 01314 - - 01372 <
07878 1/4 x5 2-3/4 100 500 7.20 01315 - - - (O )
07880 3/8x2-1/2 2-1/4 50 300 10.42 01316 - - 01380 —
07882 3/8x3 2-1/4 50 250 11.96 01316 - - 01380 z
07884 3/8x4 3-172 50 250 15.06 01316 - - 01380 <
07886 3/8x5 3-172 50 250 17.92 01318 - - 01384 :
07888 1/2x3 2-3/4 50 150 21.17 01320 01354 01340 01390 =
07890 12x4 2-3/4 50 150 25.87 01320 01354 01340 01390 E
07892 12x5 3-3/4 25 100 31.70 01322 01354 01340 01394
07894 1/2x6 3-3/4 25 75 36.73 01322 01354 01340 01394
The published size includes the diameter and length of the anchor measured from under the head to the tip.
*316 Stainless Steel Wedge-Bolt has a blue marking and must be installed with a matched tolerance Wedge-Bit. 5
E 5
Wedge-Bit b §
Cat. No. Wedge-Bit Description E::;:ﬁ Elt:e gtt; (=" R EEEEE R 8 §
01312 SDS 1/4" x 4" 2" 1 250 []
01314 SDS 1/4" x 6" 4" 1 100 — NS m
01315 SDS 1/4" x 8" 6" 1 G
01316 SDS 3/8" x 6" 4" 1 200 E
01318 SDS 3/8" x 8" 6" 1 100 ;
01332 SDS 3/8" x 12" 10" 1 50
01319 SDS 3/8" x 18" 16" 1 50 el
01320 SDS 1/2" x 6" 4" 1 150 E
01322 SDS 1/2" x 10" 8" 1 50 h
01334 SDS 1/2" x 12" 10" 1 50 m
01335 SDS 1/2" x 18" 16" 1 50
01340 Spline 1/2" x 13" 8" 1 20 8
01342 Spling 1/2" x 16" 11" 1 H
01354 SDS-Max 1/2" x 13" 8" 1 20 z
01370 HD Straight Shank 1/4" x 4" 2-3/4" 1 100 —
01372 HD Straight Shank 1/4" x 6" 4" 1 ﬁ
01380 HD Straight Shank 3/8" x 6" 4" 1 m
01384 HD Straight Shank 3/8" x 13" 171" 1 (Lo
01390 HD Straight Shank 1/2" x 6" 4" 1 -
01394 HD Straight Shank 1/2" x 13" 17" 1 50 (‘)
Suggested Impact Wrench and Socket
Nominal Anchor Size Socket Size Impact Rated Socket 20V Max* Impact Wrenches
DCF883M2 T z
1/4 7/16 DWMT74479B 3/8" Impact Wrench g i
=
DCF880M2 - ¢ g
3/8 9/16 DWMT75122B 1/2" Impact Wrench f‘i g
-l 2
= ]
112 34 DWMT751138 . gDhCTFE%‘L‘J'g?/z ¥ :
= =

1-800-4DEWALT
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GENERAL INFORMATION
SNAKE+°®

Internally Threaded Screw Anchor

PRODUCT DESCRIPTION

The Snake+ anchor is an internally threaded, self-tapping screw anchor designed for performance

in cracked and uncracked concrete. Suitable base materials include normal-weight concrete, sand-
lightweight concrete and concrete over steel deck. The Snake+ screw anchor is installed into a drilled
hole with a power tool and a Snake+ setting tool. After installation a steel element is threaded into
the anchor body.

GENERAL APPLIGATIONS AND USES

e Suspending conduit, cable trays and strut e Pipe supports
e Interior applications/low level e Seismic and wind loading applications
corrosion environment e Fire sprinklers

e Tension zone areas o Suspended lighting

FEATURE AND BENEFITS

+ Cracked concrete approved alternative to a dropin anchor

+ Designed for use in holes drilled with standard ANSI carbide drill bits

+ Anchor design allows for shallow embedment and mechanically interlocks with base material
+ Internally threaded anchor for easy adjustment and removability of threaded rod or bolt

+ Fast anchor installation with a powered impact wrench

+ Hammer not used for installation

APPROVALS AND LISTINGS

e |nternational Code Council, Evaluation Service (ICC-ES), ESR-2272 for concrete. Code compliant
with the 2015 IBC, 2015 IRC, 2012 IBC, 2012 IRC, 2009 IBC, 2009 IRC, 2006 IBC, and 2006 IRC.

e Tested in accordance with ACI 355.2 and ICC-ES AC193 for use in structural concrete
under the design provisions of ACI 318-14 Chapter 17 or ACl 318-11/08 (Appendix D)
e Evaluated and qualified by an accredited independent testing laboratory for recognition in
cracked and uncracked concrete including seismic and wind loading (Category 1 anchor)
e Evaluated and qualified by an accredited independent testing laboratory
for reliability against brittle failure, e.g. hydrogen embrittiement
e Evaluated and qualified by an accredited independent testing laboratory
for supplemental recognition in redundant fastening applications

e (M Global (Factory Mutual) - File No. 3038104 (see report for sizes)
www.approvalguide.com - Pipe hanger components for automatic sprinkler systems

GUIDE SPECIFICATIONS

CSl Divisions: 03 16 00 - Concrete Anchors and 05 05 09 - Post-Installed Concrete Anchors.
Internally threaded anchors shall be Snake+ as supplied by DEWALT, Towson, MD. Anchors shall be
installed in accordance with published instructions and the Authority Having Jurisdiction.

MATERIAL SPECIFICATIONS

Anchor Component Specification
Anchor Body Case hardened carbon steel
Platin Zinc plating according to ASTM B633, SC1, Type lll (Fe/Zn 5)
g Minimum plating requirements for Mild Service Condition

SECTION CONTENTS

General Information.........ccueeuueane 278
Material Specifications ............... 278
Installation Instructions.............. 279
Strength Design (SD)......cuesesesnss 280
Performance Data..........ccouernnenne 281
Redundant Fastening .........ouueun 285
Ordering Information.........cccceeuuu 286

SNAKE+

INTERNAL THREAD VERSION

e Unified coarse thread (UNC)
ANCHOR MATERIALS

e 7Zinc plated carbon steel body
ANCHOR SIZE RANGE (TYP.)

e 1/4" 3/8" and 1/2" diameters
SUITABLE BASE MATERIALS

e Normal-weight concrete
e Sand-lightweight concrete
e (Concrete over steel deck

CODE LISTED
ICC-ES ESR-2272
CONCRETE

DEWALT DESIGN ASSIST

www. DEWALT.com
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INSTALLATION INSTRUCTIONS

INSTALLATION INSTRUCTIONS

=

2

=i
Step 1 Step 2 Step 3 Step 4
Using the proper drill bit size, drill a hole  Select a powered impact wrench that Drive the anchor into the hole until the Insert threaded rod or a bolt into the
into the base material to the required does not exceed the maximum torque, shoulder of the Snake+ setting tool Snake+, taking care not to exceed the
depth (e.g. dust extractor, hollow bit). Tserew, fOr the selected anchor diameter.  comes into contact with the surface maximum specified tightening torque of
The tolerances of the carbide drill bit Attach the Snake+ setting tool supplied  of the base material. Do not spin the the steel insert element, Tmax. Minimum
used should meet the requirements of by DEWALT to the impact wrench. setting tool off the anchor to disengage.  thread engagement should be at least
ANSI Standard B212.15. Mount the anchor onto the setting tool. one anchor diameter.

Installation Detail for Snake+ in the Topside of Concrete-Filled Steel Deck floor and Roof Assemblies'

SAND-LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 2,500 PSI)

. Snake+ Anchor
Min. 3-1/4" (Typ)

Min. 4-1/2" (Typ) Min. 12" C.C. (Typ)

Upper Flute (Valley)
Lower Flute (Ridge)— No. 20 Gage Steel Deck Min..

1. 3/8-inch diameter anchors may be placed in the topside of steel deck
profiles provided the minimum topping thickness, minimum spacing
distance and minimum edge distance are satisfied as given in the
installation information table.

Installation Detail for Snake+ Installed in the Soffit of Concrete over Steel Deck floor and Roof Assemblies’

STRUCTURAL SAND-LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 3,000 PSI)
1
Min. 3" Clearance
r Min. Upper Flute (Valley)

Min. 4-1/2" Min. 12" (Typ)
(Typ)

Lower Flute (Ridge)
No. 20 Gage Steel Deck Min..
Flute Edge

1. Anchors may be placed in the upper flute or lower flute of the steel deck
profiles provided in minimum hole clearance is satisfied. Anchors in
the lower flute may be installed with a maximum 1-inch offset in either
direction from the center of the flute. The offset distance may be increased
proportionally for profiles with lower flute widths greater
than those shown provided the minimum lower flute edge distance
is also satisfied.

1-800-4DEWALT
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STRENGTH DESIGN (SD) ENGINEERED BY POWer'S
g STRENGTH DESIGN (SD)
m
o) . . . . g ’ CODE LISTED
= Installation Information for Snake+ Screw Anchor for Single Point Applications (CC-ES ESR-2272
> Anchor Property/ ) ) Nominal Anchor Size / Threaded Coupler Diameter (inch)
z Setting Information Notation Units 1/4 3/8 1/2
[ ] .
[0 | Nominal outside anchor diameter (la(do)® (n'?m) (1‘93;5 %‘207[; %51())
> ' in. 0.250 0.375 0.500
- Internal thread diameter (UNC) d (mm) 6.4) ©5) (12.7)
Minimum diameter of hole clearance in fixture for .
; steel insert element (following anchor installation) Oh mn. 516 ne 916
A Nominal il bit ciameter ot in it e et
: . in. 2 2 2-1/2
o Minimum hole depth ho (mm) (51) (51) (64)
o Overall anchor lenth e in. 1-1/4 1-1/4 1-11/16
(9 verall anchor leng n (mm) (32) (32) 43)
. . in. 1-5/8 1-5/8 2-3/16
Minimum nominal embedment depth? Pnom (mm) @1) (41) (55)
— Effect he in. Not Anplicable* 1.10 1.54
% m ective embedment f (mm) ot Applicable (28) (39)
=
i=’ E Maximum impact wrench power (torque) Tscrew (f,t\llr?]) (1 %g) (igg) (igg)
_|
=4 z Maximum tightening torque of steel insert element T ft.-b. 4 8 36
g m (threaded rod or bolt) mex (N-m) (6) (11 (49)
8_ + Anchors Installed in Concrete Construction’
w -
§ J Minimum member thickness? Nimin (nlwnm) Not Applicable* { 32) a 32)
> Y . ) in. ahlad 3 4
§ Critical edge distance Cac (mm) Not Applicable (76) (102)
S i e, , in. A, 3 4
Minimum edge distance Cmin (mm) Not Applicable (76) (102)
Minimum spacing distance? Smin (ri?r'n) Not Applicable* (736) i 612)
Anchors Installed in the Topside of Concrete-Filled Steel Deck Assemblies®
Minimum member topping thickness Pimin,deck (ri?r'n) Not Applicable* S(g?)/)4 Not applicable
Critical edge distance Cacdeck top (rir?rh) Not Applicable* (736) Not applicable
Minimum edge distance Chin,decktop (nTrh) Not Applicable* (736) Not applicable
Minimum spacing distance Srmin deck top (rjwr]rh) Not Applicable* (736) Not applicable
1. The information presented in this table is to be used in conjunction with the design criteria of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable.
2. For installations through the soffit of steel deck into concrete, see installation detail. Anchors in the lower flute may be installed with a maximum 1-inch offset in either direction from center of
the flute. In addition, anchors shall have an axial spacing along the flute equal to the greater of 3hef or 1.5 times the flute width.
3. The notation in parenthesis is for the 2006 IBC.
4. The 1/4-inch diameter anchor is limited to redundant fastening design only.
5. For 3/8-inch diameters installed in the topside of concrete-filled steel deck assemblies, steel installation detail.

Dimensional Sketch for Snake+ Screw Anchor Installed with Steel Insert Element

Do not exceed
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Do not exceed
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ENGINEERED BY POWVers PERFORMANCE DATA
PERFORMANCE DATA 'é)
Tension Design Information (For use with load combinations taken CODE LISTED @ o
from ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2)'* ICC-ES ESR-2272 =
Nominal Anchor Diameter v
Design Characteristic Notation Units
3/8 inch 1/2 inch 4
Anchor category 1,20r3 - 1 1 <
Nominal embedment depth Pom (rinnrh) 1<'451/ )8 2(2{51)6 - |
STEEL STRENGTH IN TENSION‘ s
. ASTM A36 éﬁg E
Minimum specified yield strength of steel insert element fy (N/mm?) ASTM AT93, 105.0 ] <
Grade B7 (724) :
y _— . ASTM A36 58.0
Minimum specified ultimate strength ’ ksi (400) O
of steel insert element v (N/mm?) ASTM A193, 125.0 i [T
Grade B7 (862) E
Effective tensile stress area of steel insert element (ﬁ‘:)?‘n (”']T;z) 0'(%35 O'(gg 9
4.495 8,230
Steel strength in tension Nsa Ib AT A% 20.0 8.0 —
(kN) ASTM A193, 9,685 ) ® S
Grade B7 43.1) = S
Reduction factor for steel strength? 1) - 0.65 m “;
CONCRETE BREAKOUT STRENGTH IN TENSION® ! g
: [9p]
Effective embedment Net (r;lnrln) 1(218()) 1(359;1 < 3
!
Effectiveness factor for uncracked concrete Kuer - 24 30 % &
Effectiveness factor for cracked concrete Ker - 17 24 =
I s Cracked concrete = 1.0 =
Modification factor for cracked and uncracked concrete Yo - Uncracked concrete = 1.0 g
Crit ' in. 3 4 2
ritical edge distance Cac (mm) 76) (102) =
Reduction factor for concrete breakout strength?® 1) - Condition B = 0.65
PULLOUT STRENGTH IN TENSION (NON-SEISMIC APPLICATIONS)®
Characteristic pullout strength, b
uncracked concrete (2,500 psi? Npurer (kN) See note 7 See note 7
Characteristic pullout strength, Ib 1,665
cracked concrete (2,500 psi)® Noor (kN) See note 7 (7.4)
Reduction factor for pullout strength® 1) - | 0.65 (Condition B)
PULLOUT STRENGTH IN TENSION FOR SEISMIC APPLICATIONS®
Characteristic pullout strength, seismic (2,500 psi)® Np.eq (ll?\l) See note 7 1(’76%5
Reduction factor for pullout strength® ¢ - Condition B = 0.65
PULLOUT STRENGTH IN TENSION FOR SOFFIT OF SAND-LIGHT WEIGHT AND NORMAL-WEIGHT CONCRETE OVER STEEL DECK
Characteristic pullout strength, N Ib 1,515 1,625
uncracked concrete over steel deck®® . dock,uncr (kN) 6.7) 7.2)
Characteristic pullout strength, N Ib 1,075 1,300
cracked concrete over steel deck®® ecker (kN) (4.8) (5.8)
Characteristic pullout strength, N Ib 1,075 1,300
cracked concrete over steel deck, seismic®? P deckeq (kN) 4.8) (5.8)
Reduction factor for pullout strength, concrete over steel deck® 1) - Condition B = 0.65

For SI: 1 inch = 25.4 mm, 1 ksi = 6.894 N/mm?, 1 Ibf = 0.0044 kN.

1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations the
additional requirements of ACI 318-14 17.2.3 or ACl 318-11 D.3.3, as applicable, must apply.

2. Installation must comply with published instructions and details.

3. All values of ¢ were determined from the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACl 318-11 Section 9.2. If the load combinations ACI 318-11 Appendix C are
used, the appropriate value of ¢ must be determined in accordance with ACl 318-11 D.4.4. For reinforcement that meets ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable,
requirements for Condition A, see ACl 318-14 17.3.3(c) or ACI 318-11 D.4.3(c), as applicable, for the appropriate ¢ factor.

4. Itis assumed that the threaded rod or bolt used with the Snake+ anchor is a ductile steel element with minimum specified properties as listed in the table or an equivalent steel element. The
Snake+ anchor is considered a brittle steel element in tension as defined by ACI 318-14 2.3 or ACI 318-11D.1, as applicable. Tabulated values for steel strength in tension must be used for design.

5. For all design cases use Wen = 1.0. The appropriate effectiveness factor for cracked concrete (ke and uncracked concrete (Kuner) must be used.

6. For all design cases use Yep = 1.0. For concrete compressive strength greater than 2,500 psi, Nen = (pullout strength from table)*(specified concrete compressive strength/2,500)°°. For
concrete over steel deck the value of 2,500 must be replaced with the value of 3,000.

7. Pullout strength does not control design of indicated anchors. Do not calculate pullout strength for indicated anchor size and embedment.

8. Anchors are permitted to be used in lightweight concrete provided the modification factor A equal to 08 1s applied to all values of Vo affecting Nn and Va. A shall be determined in
accordance with the corresponding version of ACI 318. For anchors installed in the soffit of sand-lightweight concrete-filled steel deck and floor and roof assemblies, further reduction of the
pullout values provided in not required.

9. Values for Npgeck are for sand-lightweight concrete (f'c,min = 3,000 psi) and additional lightweight concrete reduction factors need not be applied. In addition, evaluation for the concrete
breakout capacity in accordance with ACI 318-14 17.4.2 or ACI 318-11 D.5.2, as applicable, is not required for anchors installed in the deck soffit (flute).

10. The notation in parenthesis is for the 2006 IBC.
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PERFORMANGE DATA ENGINEERED BY POWer'S
g Shear Design Information (For use with load combinations taken CODE LISTED @
m from ACI 318-14 Section 5.3 or ACl 318-11 Section 9.2)'? \COES Es-2272
0 Nominal Anchor Diameter
: Design Characteristic Notation Units = =
> 3/8 inch 1/2 inch
z Anchor category 1,20r3 - 1 1
. in. 1-5/8 2-3/16
a Nominal embedment depth Pnom (mm) (@1) (55)
> STEEL STRENGTH IN SHEAR*
- 770 1,995
> Steel strength in shear® V. Ib AOMAS 84 €9
* (kN) ASTM A193, 1,655 )
z Grade B7 (7.4)
0 Reduction factor for steel strength? i) - 0.60
g CONCRETE BREAKOUT STRENGTH IN SHEAR®
. . . ’ in. 0.500 0.750
’ Nominal outside anchor diameter (a(do)' (mm) {12.7) (19.1)
") Load bearing length of anchor ) . 1.10 15
(hes or 8, whichever is less) ¢ (28) (39
Reduction factor for concrete breakout strength? (/) - Condition B = 0.70
% m PRYOUT STRENGTH IN SHEAR®
3 Coefficient for pryout strength ]
E E (1.0 for het < 2.5 in, 2.0 for ht = 2.5 in.) kep 10 10
S Effective embedment Per in. 1.10 1.04
K z ¢ (mm) (28) (39)
<§ 'Im' Reduction factor for pullout strength? (/) - Condition B = 0.70
g’ ® STEEL STRENGTH IN SHEAR FOR SEISMIC APPLICATIONS
@
e 770 1,995
=1 Steel strength in shear, seismic” V. Ib AT 84 €9
g8 ’ s (kN) ASTM A193, 1,655 i
= Grade B7 (7.4)
Reduction factor for pullout strength? (/) - Condition B = 0.60
STEEL STRENGTH IN SHEAR FOR SOFFIT OF SAND-LIGHT WEIGHT AND NORMAL-WEIGHT CONCRETE OVER STEEL DECK’
Steel strength in shear, concrete over steel deck® V Ib i (274% 1(58)5
g ’ sk (kN) ASTM A193, 1655 ]
Grade B7 (7.4)
. ASTM A36 7(2)0 1@’8)5
Steel strength in shear, concrete over steel deck, seismic® Vsadecke :
g . s dekon (kN) ASTM A193, 1,665 )
Grade B7 (7.4
Reduction factor for pullout strength® (/) - Condition B = 0.60

For SI: 1 inch = 25.4 mm, 1 Ibf = 0.0044 kN.

1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations the
additional requirements of ACI 318-14 17.2.3 or ACI 318-11 D.3.3 shall apply.

2. Installation must comply with published instructions and details.

3. All values of d) were determined from the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3, or ACI 318-11 Section 9.2, as applicable. If the load combinations of ACI 318-11
Appendix C are used, the appropriate value of ¢ must be determined in accordance with ACI 318-11 D.4.4. For reinforcement that meets ACI 318-14 Chapter 17 or ACI 318-11 Appendix D,
as applicable, requirements for Condition A, see ACI 318-14 17.3.3(c) or ACI 318-11 D.4.3(c), as applicable, for the appropriate ¢ factor.

4. Itis assumed that the threaded rod or bolt used with the Snake+ anchor will be a ductile steel element as defined by ACI 318-14 2.3 or ACI 318-11 D.1, as applicable.

5. Tabulated values for steel strength in shear must be used for design. These tabulated values are lower than calculated results using equation 17.5.1.2b in ACI 318-14, D-29 in ACI 318-11,
and ACI 318-14 17.5.1.2 or ACI 318-11 D.6.1.2, as applicable.

6. Anchors are permitted to be used in lightweight concrete provided the modification factor A equal to 08Ais applied to all values of Vfc affecting Nn and V. A shall be determined in
accordance with the corresponding version of ACl 318. For anchors installed in the soffit of sand-lightweight concrete-filled steel deck and floor and roof assemblies, further reduction of the
pullout values provided in not required.

7. Tabulated values for steel strength in shear are for seismic applications and based on test results in accordance with ACl 355.2 Section 9.6.

8. Tabulated values for Vsadeck are for sand-lightweight concrete (f'c,min = 3,000 psi) and additional lightweight concrete reduction factors need not be applied. In addition, evaluation for the
concrete breakout capacity in accordance with ACI 318-14 17.5.2 or ACI 318-11 D.6.2, as applicable, and the pryout capacity in accordance with ACI 318-14 17.5.3 or ACI 318-11 D.6.3 are
not required for anchors installed in the deck soffit (flute).

9. Shear loads for anchors installed through steel deck into concrete may be applied in any direction.
10. The notation in parenthesis is for the 2006 IBC.
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PERFORMANCE DATA

Factored Design Strength (N, And @V,) Calculated In Accordance With ACI 318-14 Chapter 17:

1- Tabular values are provided for illustration and are applicable for single anchors installed in normal-weight
concrete with minimum slab thickness, ha = hmin, and with the following conditions:
- Cat is greater than or equal to the critical edge distance, Cac (table values based on Cai = Cac).
- Ca2 is greater than or equal to 1.5 times Cai.

2-  Calculations were performed according to ACI 318-14 Chapter 17. The load level corresponding to the
controlling failure mode is listed. (e.g. For tension: steel, concrete breakout and pullout; For shear: steel,
concrete breakout and pryout). Furthermore, the capacities for concrete breakout strength in tension and
pryout strength in shear are calculated using the effective embedment values, hef, for the selected anchors
as noted in the design information tables. Please also reference the installation specifications for more
information.

3- Strength reduction factors (g) were based on ACl 318-14 Section 5.3 for load combinations.
Condition B is assumed.

4- Tabular values are permitted for static loads only, seismic loading is not considered with these tables.

For designs that include combined tension and shear, the interaction of tension and shear loads must be
calculated in accordance with ACl 318-14 Chapter 17.

6- Interpolation is not permitted to be used with the tabular values. For intermediate base material
compressive strengths please see ACI 318-14 Chapter 17. For other design conditions including seismic
considerations please see ACl 318-14 Chapter 17.
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Tension and Shear Design Strengths Installed in Cracked Concrete C): ® S
7ag1c + 8
T . . <
Steel Minimum Concrete Compressive Strength, f'c (psi) m =
Nominal Nominal Insert L
Al;(_:hor Emhbed. (.ﬁl‘em‘;"‘d 2,500 3,000 4,000 6,000 8,000 ﬁ 3
ize nom reade n n n n n n n n n n o
{in:) (in.) fiod or Tegléls'ion s(ﬁ‘e’ar Te?slion sﬂar Te(ﬁ'slion Shear Te?slion s(e:ar Tension | Shear = '§
Bolt) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) m o)
e
ASTM A36 635 00 700 00 805 00 985 00 1,140 00 E
. I FSTISER s
Grade B7 635 685 700 750 805 870 985 1,065 1,140 0 E

12 2-3/16 ASTM A36 1,080 9 1,185 9 1,370 9 1,675 9 1,935 9

[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

Tension and Shear Design Strengths Installed in Uncracked Concrete

Steel Minimum Concrete Compressive Strength, f’c (psi)
Nominal | MNominal | |insert 2,500 3,000 4,000 6,000 8,000
?'I'ﬁ (Ii"“'im) (Tgl‘:;ag'?d Tedlfsliln‘)n S| ela‘r Teqlllil:m S| e:r Tensi?m smr Tensi?m s(e::r Tedrfsli?m S| ela‘r
olt) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (bs.) (Ibs.)

ASTM A36 500

e R IS 985 1075 [RIECM 1075
Grade B7 ’ ’

1/2 2-3/16 | ASTM A36 1,295 1,295 1,295 2,885 1,295

[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls
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PERFORMANCE DATA

REDUNDANT FASTENING APPLICATIONS

For an anchoring system designed with redundancy, the load maintained by an anchor that experiences failure or excessive deflection can
be transmitted to neighboring anchors without significant consequences to the fixture or remaining resistance of the anchoring system. In
addition to the requirements for anchors, the fixture being attached shall be able to resist the forces acting on it assuming one of the fixing
points is not carrying load. It is assumed that by adhering to the limits placed on n1, n2 and nz below, redundancy will be satisfied.
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Anchors qualified for redundant applications may be designed for use i
concrete. Concrete compressive strength of 2,500 psi shall be used fo

DEWALT

ENGINEERED BY POWers

n normal weight and sand-lightweight cracked and uncracked
r design. No increase in anchor capacity is permitted for concrete

compressive strengths greater than 2,500 psi. The anchor installation is limited to concrete with a compressive strength of 8,500 psi or less.

Redundant applications shall be limited to structures assigned to Seismic Design Categories A or B only.
Redundant applications shall be limited to support of nonstructural elements.

Number of Anchorage
Points > ny

3 3

Point

: IRV
N ny = At
Least 1
Anchor
ng ng Per
Anchorage

¢ 1] =)

Strength Design (Redundant Fastening):

For strength design, a redundant system is achieved by specifying

and limiting the following variables

ny = the total number of anchorage points supporting the
linear element

n2 = number of anchors per anchorage point

ns = factored load at each anchorage point, Ibs., using load
combinations from IBC Section 1605.2.1 or ACI 318-14
Section 5.3 or ACI 318 (-11,-08,-05) Section 9.2.

Strength Design (SD)

Design values for use with strength design shall be established
taking ¢ra °Fu

See redundant fastening design information table for Snake+

z

Allowable Stress Design (Redundant Fastening):

Design values for use with allowable stress design shall be established

taking Ry, ASD = g @ Fro
<

Where ot is the conversion factor calculated as the weighted average
of the load factors from the controlling load combination. The
conversion factor, o is equal to 1.4 assuming all dead load.

design resistance.

Anchor Plate
(Case Shown n, = 4)

==

Factored
Load

e
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ENGINEERED BY POWVers REDUNDANT FASTENING
REDUNDANT FASTENING 'é)
Installation Information for Snake+ Screw Anchor in Redundant Fastening Applications o
Nominal Anchor Size / Threaded Couplier Diameter (inch) :
Anchor Property/ q .
Setting Information Notation Units 1/4 3/8 12 z
Nominal drill bit diameter G i 3/8 1/2 /4 «
bt . ANS| ANSI ANSI
: |
Nominal embedment depth Pinom (rlr?rh) 1(3/ )8 1(;{51/)8 2(§é1)6 <
L
: in. 1.10 1.10 1.54 -
Effective embedment Pt (mm) 28) 28) (39) z
. in. 2 2 2-1/2 <
Minimum hole depth ho (mm) (51) (51) (64) :
i 9
Minimum concrete member thickness Nimin (nlwnm) (75‘ 9 (763 9 (7g 9) [TT]
Overall anchor legnth Lancn (nlwnrﬁ) 1(312/)4 1('312/)4 1 (1413{)1 6 E
Mini . - _ in. 4 4 4
inimum edge distance, redundant fastening Cmin = Cac (mm) (102) (102) (102)
i o o in. 8 8 8 ® £
inimum spacing distance, redundant fastening Smin (mm) (203) (203) (203) + 2
<C
[
Maximum tightening torque of steel insert T ft.-Ib. 4 8 36 g 5
element (threaded rod or bolt) mex (N-m) (6) (11) (49) < 3
he]
Maximum impact wrench power (torque) Toorew (f,[\jjlr?]) (1 gg) (ig% (igg) = '§
‘n D
1. Tabulated minimum spacing and edge distances are applicable only for redundant fastening applications. £
=
©
[
. . . S5
Redundant Fastening Design Information for Snake+ Anchors'** =
Nominal Anchor Size
Anchor Property/ N .
Setting Information Notation Units 1/4" 3/g" 1/2m
Anchor category 1,20r3 - 1 1 1
Nominal embedment depth hrom (r%nrh) 1(;%8 1('3/)8 2(5/51)6
CHARACTERISTIC STRENGTH (RESISTANCE) INSTALLED IN CONCRETE**
Number of Number of Number of
. vod o b anchorage points anchorage points anchorage points
esistance, cracked or uncracked concrete
" Fra m>4 n >3 m=4 nm>3 m>4 ni>3
(2,500psi) (KN)
550 360 675 450 675 450
25 (1.6) (8.0 (2.0) (8.0 2.0
Strength reduction factor® q’),a - 0.65
CHARACTERISTIC STRENGTH (RESISTANCE) FOR SAND-LIGHTWEIGHT AND NORMAL WEIGHT CONCRETE OVER STEEL DECK'*
Number of Number of Number of
. ed o b anchorage points anchorage points anchorage points
esistance, cracked or uncracked concrete
over steel deck (2,500 psi) Fra,deck KN) m=4 n=3 m=4 m=>3 m=4 n=3
550 360 675 450 675 450
25 (1.6) (8.0 2.0 8.0 2.0
Strength reduction factor® Ora - 0.65 )
o
For SI: 1 inch = 25.4 mm, 1 Ibf = 0.0044 kN. T
1. The data in this table is intended to be used with the design provisions of Section 4.3 of this report; loads may be applied in tension, shear or any combination thereof. g
2. Installation must comply with published instructions and this report. §
3. All values of (bvvere determined from the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACI 318 (-11, -08, -05) Section 9.2, as applicable. E
4. Itis assumed that the threaded rod or bolt used with the Snake+ anchor has properties as listed in Tension Design Information table. §
5. Anchors are permitted to be used in lightweight concrete provided the design strength (]h Fra is multiplied by the modification factor Aa. The modification factor Aa is equal to 0.8A, A shall é
be determined in accordance with the corresponding version of ACI 318. For anchors installed in the soffit of sand-lightweight concrete-filled steel deck and floor and roof assemblies, further e
reduction of the pullout values provided in not required. ;((
6. For installations through the soffit of steel deck into concrete see the installation detail. Anchors in the lower flute may be installed with @ maximum 1-inch offset in either direction from center ig)
of the flute. In addition, anchors shall have an axial spacing along the flute equal to the greater of 3het or 1.5 times the flute width. §
=
|
(%
g
5

1-800-4DEWALT

I



DEWALT

ORDERING INFORMATION ENGINEERED BY POWers

Ultimate Tension Load Capacities for Snake+ in Normal-Weight Uncracked Concrete'>**

g Minimum Minimum Concrete Compressive Strength

Nominal Anchor | Embedment f’c = 2,500 psi (17.2 MPa) f’c = 3,000 psi (20.7 MPa) f’c = 6,000 psi (41.4 MPa)
: Diameter Depth - " "
> in. in. Tension Shear Tension Shear Tension Shear

(mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.

z (kN) (kN) (kN) (kN) (kN) (kN)
— 1-5/8 2,130 1,045 2,335 1,045 B ~
0 174 @1) ©.5) (4.6) (10.4) (4.6)
> 3/8 1-5/8 2,165 1,045 2,370 1,045 3,190 1,045
-~ 41) 9.7) (4.6) (10.6) (4.6) (14.2) (4.6)
> 1/2 2-3/16 5,590 2,050 6,125 2,050 7,240 2,050
z (55) (24.9 9.1) (27.3) 9.1) (32.0) 9.1)
n 1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
: 2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load.

3. The tabulated load values are applicable to single anchors in uncracked concrete installed at critical spacing distance between anchors and at critical edge distance.
o 4. Ultimate shear capacity is controlled by steel strength of ASTM A36 element (or equivalent).
wn

ORDERING INFORMATION

Carbon Steel Snake+ Screw Anchor

=

g g Cat. No. Anchor Size Embedment Thr'e";f,"l‘,g'pm Std. Box' Std. Ctn.

;. > 6400SD 1/4" 1-5/8" 11/32" 100 1,000

g ﬁ 6401SD 3/8" 1-5/8" 23/32" 50 500

8 + 6403SD 1/2" 2-1/2" 15/16" 50 300

5’%) ® 1. Each box comes with one free setting tool

=

2

3 Setting Tool for Snake+ Screw Anchor _—
Cat. No. Anchor Size Std. Ctn. S - 4’
6402SD 1/4" 1 Q"’
6407D 38" 1 _—
6404SD 1/2" 1

Suggested Impact Wrench

20V Max* Impact Wrenches

1/4 =5

DCF880M2

1/2" Impact Wrench
38
38 DCF894HP2 e
3/8 and 1/2" Impact Wrench

High Torque B

1/2 ABlf

-
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GENERAL INFORMATION SECTION CONTENTS 2
™ General Information.................... 287 °
STEEI. DROPI“ Material Specifications .............. 288 o
Internally Threaded Expansion Anchor Installation Specifications .......... 288 (3]
Performance Data...........couerenenne 289 z

PRODUCT DESCRIPTION . o
Design Criteria g
The Steel Dropin is an all-steel, machine bolt anchor available in carbon steel and two types of (Allowable Stress Design)........... 290 u
stainless steel. It can be used in solid concrete, hard stone, and solid block base materials. Ordering Information............c..u.s 292 <
A coil thread version for forming applications is also available. (¥
|
GENERAL APPLICATIONS AND USES ], E
e Suspending Conduit e Concrete Formwork ‘ -
e Fire Sprinkler e Pipe Supports . Lo
o SMOOTH WALL DROPIN [TT]
e Cable Trays and Strut e Suspended Lighting E

FEATURES AND BENEFITS

+ Internally threaded anchor for easy bolt removability and service work

+ Flanged (lipped) version installs flush for easy inspection and standard embedment g FLANGE (LIPPED) DROPIN Ez 5
=

Smooth wall dropin can be installed flush mounted or below the base material surface <
. Opti IIW il Ell ith kl led b : “ ' . THREAD VERSION E é
+ p.|ona yava|§ e with a nu.re ody | N « UNG Coarse Thread o 5
+ Coil thread version accepts coil rod and typically used for concrete formwork applications o Coil Thread [« it}
ge]

TESTING, APPROVALS AND LISTINGS ANCHOR MATERIALS n §
D

e Tested in accordance with ASTM 488 and ACO1 criteria e Zinc Plated Carbon Steel d =
o Underwriters Laboratory (UL Listed) — File No. EX1289 (N) (see ordering information) * 303 Stainless Steel (Domestic) T §
o FM Approvals (Factory Mutual) — File No. 3059197 * 304 Stainless Steel ‘l’-, £

o CIFICATIO e 316 Stainless Steel
IDE SPECIFICATION
oS s ROD/ANCHOR SIZE RANGE (TYP)

CSI Divisions: 03 16 00 - Concrete Anchors and 05 05 19 - Post-Installed Concrete Anchors.

e 1/4" to 3/4" diameter UNC

Dropin anchors shall be Steel Dropin as supplied by DEWALT, Towson, MD. Anchors shall be Coarse Thread
installed in accordance with published instructions and the Authority Having Jurisdiction. o 1/2" and 3/4" diameter
Coil Thread
SUITABLE BASE MATERIALS

e Normal-weight Concrete
e Lightweight Concrete
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MATERIAL SPECIFICATIONS ENGINEERED BY POWer'S
g MATERIAL SPECIFICATIONS
g Anchor Component Carbon Steel Type 303 Stainless Steel Type 316 Stainless Steel
: Anchor Body AISI 1008 Type 303/304 Stainless Steel Type 316 Stainless Steel
> Plug AISI 1018 Type 303/304 Stainless Steel Type 316 Stainless Steel
z Zinc Plating ASTM B633, SC1, Type lll (Fe/Zn 5) N/A
- Stainless steel anchor components are passivated.
g
= INSTALLATION SPECIFICATIONS
> Rod/Anchor Diameter, d Installation Procedure
z Anchor (Rod) Size 1/2" 3/4" Using the proper drill bit
(o) 1/4" 3/8" 172" Coil 5/8" 3/a" Coil size, drill a hole into the
- 4 Thread Thread base material to the depth
f embedment required. Th
(o) ANSI Dril Bt Size, ds (n) | 3/8 1 | =8 | s | s 1 1 Do o tho Sl ot oo
- - - must meet the requirements
a T e 5 10 20 | 20 | 40 80 80 of ANSI Standard B212.15.
que, Tma {IL.-0S. Do not over drill the hole
Thread Size (UNC) 1420 | 3/8-16 | 172413 | 1/2:6 | 5811 | 3/4-10 | 3/a-41/2 | Uniess the appication cals for
g m Thread Depth (in.) 7116 5/8 13/16 | 13/16 | 1-3/16 1-3/8 1-3/8
=l o Remove dust and debris from
e | Flange Size (in. 716 | o6 | 454 | - - - - ihe hole during crling (6.0,
= I'I'I . dust extractor, hollow bit) or
= m Anchor Length I, hy (in.) 1 1-9/16 2 2 2-1/2 3-3/16 | 3-3/16 following drilling (e.g. suction,
3 - forced air) to extract loose
@ particles created by drilling.
ﬁ U Nomencljature Insert the anchor into the hole
3 d = Diameter of anchor and tap flush with surface.
9 : dor = Diameter of drill bit Using a DEWALT setting tool
2 o h = Base material thickness. The / \ specifically, set the anchor by
= o minimum value of h should driving the tool with a sufficient
= > be 1.5hv or 3" min. number of hammer blows
g z (whichever is greater) » until the shoulder of the tool
S e hv = Minimum embedment depth is seated against the anchor.
2 | = OQverall length of anchor Anchor will not hold allowable
Timax = Maximum tightening torque internal loads required if shoulder of
lu DEWALT setting tool does not
plug seat against anchor.

If using a fixture, position it, R PR
insert bolt and tighten. Most <
overhead applications utilize
threaded rod. Minimum thread
engagement should be at least
one anchor diameter.
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ENGINEERED BY POWers
PERFORMANCE DATA
Ultimate and Allowable Load Gapacities for Steel Dropin in Normal-Weight Goncrete'>*
. Tension Shear
Rod/Anchor Minimum
Diameter Embedment 2,000 psi (13.8 MPa) 4,000 psi (27.6 MPa) 6,000 psi (41.4 MPa) f'c > 2000 psi (20.7 MPa)
i=. n?,':_m Ultimate Allowable Ultimate Allowable Ultimate Allowable Ultimate Allowable
(mm) (mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
1/4 1 1,140 285 1,985 495 2,080 520 2,120 530
(6.4) (25.4) (6.1) (1.3 8.9 2.2 9.4) 2.3 9.5) (2.4
3/8 1-9/16 2,180 545 4,180 1,045 4,950 1,240 4,585 1,145
9.5) (39.7) 9.8 (2.5 (18.8) @.7 (22.3) (5.6) (20.6) (5.2
1/2 2 4,105 1,025 5,760 1,440 6,585 1,645 6,400 1,600
(12.7) (50.8) (18.5) (4.6) (25.9 6.5) (29.6) (7.4) (28.8) (7.2
5/8 2-1/2 4,665 1,165 7,440 1,860 10,920 2,730 12,380 3,095
(15.9 (63.5) (21.0) (5.2 (33.5) 8.4) (49.1) (12.3 (65.7) (13.9
3/4 3-3/16 8,580 2,145 9,405 2,350 11,300 2,825 15,680 3,920
(19.1) (81.0) (38.6) 9.7 41.8) (10.5 (60.3) (12.6) (70.6) (17.6)
1. Tabulated load values are applicable to carbon and stainless steel anchors.
2. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
3. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load.
Ultimate and Allowable Load Capacities for Steel Dropin in Lightweight Concrete'>**
. Tension Shear
Rod/Anchor Minimum
Diameter Embedment 2,000 psi (13.8 MPa) 4,000 psi (27.6 MPa) 6,000 psi (41.4 MPa) f'c > 2000 psi (20.7 MPa)
i=. n?,':_m Ultimate Allowable Ultimate Allowable Ultimate Allowable Ultimate Allowable
(mm) (mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
1/4 1 1,060 265 1,360 340 1,660 415 1,920 480
(6.4) (25.4) 4.8) (1.2 6.1) (1.9 (7.5) (1.9 (8.6) 2.2
3/8 1-9/16 3,040 760 3,780 945 4,520 1,130 4,120 1,030
9.5) (39.7) (13.7) (3.4) (17.0) 4.3 (20.3) (6.1) (18.5) (4.6)
1/2 2 4,240 1,060 4,840 1,210 5,460 1,365 5,680 1,420
(12.7) (50.8) (19.1) 4.8 (21.8) (5.4) (24.6) 6.1) (25.6) 6.4)
5/8 2-1/2 6,860 1,715 7,840 1,960 8,840 2,210 9,640 2,410
(15.9 (63.5) (30.9 (7.7 (35.3) 8.8 (39.9) 9.9 (43.9) (10.8)
3/4 3-3/16 10,280 2,570 11,700 2,925 13,120 3,280 15,680 3,920
(19.1) (81.0) 45.7) (11.4) (62.7) (13.0) (69.0) (14.6) (70.6) (17.9
1. Tabulated load values are applicable to carbon and stainless steel anchors.
2. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
3. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load.
4. Allowable load capacities are multiplied by reduction factors found in the Design Criteria section when anchor spacing or edge distances are less than critical distances.
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Allowable Load Capacities for Steel Dropin in Lightweight Concrete over Steel Deck'>**

» Lightweight Concrete over Steel Deck, f'c > 3,000 (20.7 MPa)
Rod/Anchor | M Minimum 1-1/2" Wide Deck Minimum 4-1/2" Wide Deck
Diameter Depth = =
_d Ultimate Load Allowable Load Ultimate Load Allowable Load
(|:||;1) in. Tension Shear Tension Shear Tension Shear Tension Shear
(mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
1/4 1 400 2,040 100 510 760 2,040 190 510
6.4) (25.4) (1.8 9.2 0.4 2.3 (3.4 9.2 0.8 2.3
3/8 1-9/16 600 2,760 150 690 960 2,760 240 690
9.5 (39.7) 2.7 (12.3 0.7 (3.1) 4.3 (12.3 (1.1 (3.1)
1/2 2 B . . . 2,740 5,560 685 1,390
(12.7) (50.8) (12.3) (25.0) (3.1) 6.3

. Tabulated load values are for carbon steel and stainless steel anchors installed in sand-lightweight concrete over steel deck. Concrete compressive strength must be at the specified minimum
at the time of installation.

. Allowable load capacities listed are calculated using and applied safety factor of 4.0

. Tabulated load values are for anchors installed in the center of the flute. Spacing distances shall be in accordance with the spacing table for lightweight concrete listed in the Design Criteria.
. Flute edge distance equals one-half the minimum deck width.

. Anchors are permitted to be installed in the lower or upper flute of the metal deck provided the proper installation procedures are maintained

(SN SOV I

SAND-LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 3,000 PSI)

Min. 3" 1"
Clearance

i N

Dropin
Anchor (Typ)

Upper Flute

Lower Flute (Ridge)
No. 20 Gage Steel Deck Min.
Flute Edge

DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)

Combined Loading
For anchors loaded in both shear and tension, the combination of loads should be proportioned as follows:
Where: Nu = Applied Service Tension Load
M + Viu <1 Nn = Allowable Tension Load
Nn vn = Vu = Applied Service Shear Load
Vn = Allowable Shear Load

LOAD ADJUSTMENT FACTORS FOR SPACING AND EDGE DISTANCES'

Anchor Installed in Normal-Weight Concrete

Anchor Load T Critical Distance Critical Minimum Distance Minimum
Dimension ype (Full Anchor Capacity) Load Factor (Reduced Capacity) Load Factor
Spacing (s) Tension and Shear Ser = 3.0hy Fns = Fis = 1.0 Smin = 1.5hy Fus= Fvs = 0.50

Edge Distance (0 Tension Cor = 14d Frne=1.0 Cmin = 7d Fne = 0.90
g Shear G = 14d Fo=1.0 Cmn = 7d Fro = 0.50
Anchor Installed in Lightweight Concrete

Anchor Load Ty, Critical Distance Critical Minimum Distance Minimum
Dimension e (Full Anchor Capacity) Load Factor (Reduced Capacity) Load Factor
Spacing (s) Tension and Shear Ser = 3.0hy Fns =Fis=1.0 Smin = 1.5hy Frns = Fvs = 0.50

Edoe Dist Tension Cor = 14d Fne=1.0 Cmin = 7d Fne = 0.80
e bistance (C
g © Shear Co = 14d Fo=10 Cn = 7d Fio = 0.50
1. Allowable load values found in the performance data tables are multiplied by reduction factors when anchor spacing or edge distances are less than critical distances. Linear interpolation is
allowed for intermediate anchor spacing and edge distances between critical and minimum distances. When an anchor is affected by both reduced spacing and edge distance, the spacing and
edge reduction factors must be combined (multiplied). Multiple reduction factors for anchor spacing and edge distance may be required depending on the anchor group configuration.
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LOAD ADJUSTMENT FACTORS FOR NORMAL-WEIGHT AND LIGHTWEIGHT CONCRETE

Spacing, Tension (F.s) & Shear (Fs)

Dia. (in.) 1/4 3/8 1/2 5/8 3/4
h. (in.) 1 1-1/2 2 2-1/2 3
su (in.) 3 4-1/2 6 7-1/2 9
Smin (in.) 1-1/2 2-1/4 3 3-3/4 4-1/2
1-1/72 050 - - - -
2 2-1/4 0.75 0.50 -
] 3 1.00 0.67 050 -
= 3-3/4 1.00 0.83 0.63 0.50
§ 4 1.00 0.89 0.67 053 -
z 4-1/2 1.00 1.00 075 0.60 050
) 5 1.00 1.00 0.83 0.67 0.56
§ 6 1.00 1.00 1.00 0.80 067
g 7172 1.00 1.00 1.00 1.00 0.83
9 1.00 1.00 1.00 1.00 1.00
Edge Distance, Tension (F.c) (Normal-Weight concrete only)
Dia. (in.) 1/4 3/8 1/2 5/8 3/4
¢ (in.) 3-1/2 5-1/4 7 8-3/4 10-1/2
Cmin (in.) 1-3/4 2-5/8 3-1/2 4-3/8 5-1/4
1-3/4 0.90 - - - -
2 091 -
7 2-5/8 0.95 0.90
g 3 097 091 -
S 3-172 1.00 0.93 0.90 -
§ 4-3/8 1.00 0.97 0.93 0.90 -
- 5-1/4 1.00 1.00 0.95 0.92 0.90
2 6 1.00 1.00 0.97 0.94 091
2 7 1.00 1.00 1.00 0.96 093
= 8 1.00 1.00 1.00 0.98 0.95
8-3/4 1.00 1.00 1.00 1.00 097
10-1/2 1.00 1.00 1.00 1.00 1.00
Edge Distance, Tension (Fyc) (Lightweight concrete only)
Dia. (in.) 1/4 3/8 1/2 5/8 3/4
Co (in.) 3-1/2 5-1/4 7 8-3/4 10-1/2
Coin (iN.) 1-3/4 2-5/8 3-1/2 4-3/8 5-1/4
1-3/4 0.80 - - - -
2 0.83 -
7 2-5/8 0.90 0.80
g 3 0.94 0.83 -
= 3172 1.00 0.87 0.80 -
§ 4-3/8 1.00 0.93 0.85 0.80 -
5 5-1/4 1.00 1.00 0.90 0.84 0.80
2 6 1.00 1.00 0.94 0.87 0.83
2 7 1.00 1.00 1.00 0.92 0.87
] 8 1.00 1.00 1.00 0.97 0.90
8-3/4 1.00 1.00 1.00 1.00 093
10-1/2 1.00 1.00 1.00 1.00 1.00
Edge Distance, Shear (F.c)
Dia. (in.) 1/4 3/8 1/2 5/8 3/4
cer (in.) 3-1/2 5-1/4 7 8-3/4 10-1/2
Cnin (in.) 1-3/4 2-5/8 3-1/2 4-3/8 5-1/4
1-3/4 050 - - - -
2 057 -
2-5/8 0.75 0.50
7 3 0.86 057 -
g 3172 1.00 0.67 0.50 -
= 4-3/8 1.00 0.83 0.63 0.50
§ 5 1.00 0.95 0.71 0.57 -
2 5-1/4 1.00 1.00 0.75 0.60 050
g 6 1.00 1.00 0.86 0.69 057
2 7 1.00 1.00 1.00 0.80 067
= 8 1.00 1.00 1.00 0.91 0.76
8-3/4 1.00 1.00 1.00 1.00 0.83
10 1.00 1.00 1.00 1.00 0.95
10-1/2 1.00 1.00 1.00 1.00 1.00

1-800-4DEWALT

DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)

Notes: For anchors loaded in tension and shear, the
critical spacing (S«) is equal to 3 embedment depths
(3h) at which the anchor achieves 100% of load.

Minimum spacing (smin) is equal to 1.5 embedment
depths (1.5hy) at which the anchor achieves 50%
of load.

Notes: For anchors loaded in tension, the critical
edge (cer) is equal to 14 anchors diameters (14d)

at which the anchor achieves 100% of load.
Minimum edge distance (cmin) is equal to 7 anchor
diameters (7d) at which the anchor achieves 90% of
load for normal-weight concrete and 80% of load for
light-weight concrete.

Notes: For anchors loaded in shear, the critical edge
distance (ce) is equal to 14 anchor diameters (14d)
at which the anchor achieves 100% of load.
Minimum edge distance (cmin) is equal to 7 anchor
diameters (7d) at which the anchor achieves 50%
of load.
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g ORDERING INFORMATION
m .
a Carbon Steel Smooth Wall Dropin
Domestic Rod/Anchor Overall Thread
; Cat. No. cat Ho. Siz Length Depth Std.Box | Std.Carton | Wt/100 .
= 6304 6304USA 1/4" 1" 7/16" 100 1000 2
— 6306 6306USA 3/8" 1-9/16" 5/8" 50 500 6 e
0 6308 6308USA 1/2" 2" 13/16" 50 250 12
I>- 6320 6320USA 5/8" 2-1/2" 1-3/16" 25 125 32
> 6312 6312USA 3/4" 3-13/16" 1-3/8" 10 50 48
4 Carbon Steel Knurled Wall Dropin
g Cat. No. Rod/Anchor | guerall Length | Thread Depth |  Std. Box Std. Carton Wt./100
o 6340 1/4" 1" 7/16" 100 1,000 2
= 6342 3/8" 1-9/16" 5/8" 50 500 6
(7)) 6344 1/2" 2" 13/16" 50 250 12

Carbon Steel Flanged Dropin (Lipped)

2 (7 Cat. No. Rod/Anchor | gverall Length | Thread Depth | Std. Box Std. Carton Wt./100
f?% ] 6324 1/4" 1" 716" 100 1,000 2 {§ —
= m 6326 3/8" 1-9/16" 5/8" 50 500 6 s ]
é m 6328 1/2" 2" 13/16" 50 300 12
g
ol =) Type 300 Series Stainless Steel Dropin
s 9 i
<%} Domestic —————
= Cat. No. Rod/Anchor Overall Thread
é, ° (Type 304) (T(;:té ggé) Size Length Depth Std. Box Std. Carton Wt./100
§ ! 6204 6204USA 1/4" 1" 7/16" 100 1000 2
= z 6206 6206USA 3/8" 1-9/16" 5/8" 50 500 6
2 6208 6208USA 1/2" 2" 13/16" 50 250 12
6210 6210USA 5/8" 2-1/2" 1-3/16" 25 125 32
6212 6212USA 3/4" 3-13/16" 1-3/8" 10 50 48

Type 316 Stainless Steel Dropin

Cat.No, | fgmestic | Rod/Anchor E;’:;‘;:: T;‘;?‘ﬂ:' Std. Box | Std.Carton | Wt/100 R—
6224 6224USA 114" 1 716" 100 1000 2 -
6226 6226USA 3/8" 1-9/16" 5/8" 50 500 6 ‘ _—
6228 6228USA 172" o 13/16" 50 250 12
6230 6230USA 5/8" 2-1/2" 1-3/16" 25 125 32
6232 6232USA 3/4" 3-13/16" 1-3/8" 10 50 43

Carhon Steel Coil Thread Dropin

Cat. No. Rod/Anchor | gverall Length | Thread Depth | Std. Box Std. Carton Wt./100
-
6330 172" 2" 13/16" 50 300 12
6332 3/4" 3-3/16" 1-3/8" 10 50 48 =

Setting Tools for Steel Dropin

Cat. No. 6305 6307 6309 6311 6313
Rod/Anchor Size 1/4" 3/8" 172" 5/8" 3/4" _— -—
Pin Length 39/64" 61/64" 1-3/16" 1-5/16" 1-61/64"

Accu-Bit" Drill Stop for Steel Dropin

Cat. No. Rod/Anchor Size Drill Depth Std. Box
DWA5493 1/2" Accu-Bit for 3/8" Steel Dropin 1-13/16" 1
DWA5495 5/8" Accu-Bit for 1/2" Steel Dropin 2-3/8" 1
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GENERAL INFORMATION SECTION CONTENTS 2
™ General Information.................... 293 °
SMART DI Material Specifications .............. 293 o
Internally Threaded Expansion Anchor Installation Specifications........... 293 ()
Installation Specifications........... 294 z
Performance Data..........cccoemneeens 295 g
The Smart DI is an all-steel, machine bolt anchor available in carbon steel. It can be used in solid Design Criteria u
concrete, hard stone, and solid block base materials. The Smart DI is specifically designed to be (Allowable Stress Design)........... 295 <
easier to fully set during installation as a benefit to the user. Ordering Information..........c.ceuu.s 296 (¥
|
e Suspending Conduit e Concrete Formwork ‘ J -
e Fire Sprinkler e Pipe Supports ) =
e Cable Trays and Strut e Suspended Lighting SMART DI (DROP-IN) E
+ Installs with reduced effort compared to traditional drop in style anchors THREAD VERSION
+ Can be installed using the manual setting tool or Smart DI system with a hammer-drill Coarse (UNC)
+ Setting indicater makes identification of properly set anchors easy ANCHOR MATERIALS
(when installed using the smart tool and smart bit) e Zinc Plated Carbon Steel
+ Internally threaded anchor for easy bolt removability and service work ROD/ANCHOR SIZE RANGE (TYP)
+ Anchor can be installed through standard fixture holes e 1/4",3/8" and 1/2" diameter (UNC)

TESTING, APPROVALS AND LISTINGS SUITABLE BASE MATERIALS
* FM Global (Factory Mutual) - File No. 3059197 (see ordering information) * Normal-Weight Concrete
e Underwriters Laboratory (UL Listed) — File No. EX1289 (N) (see ordering information)

SMART DI™
Internally Threaded Expansion Anchor

GUIDE SPECIFICATIONS s
CSI Divisions: 03 16 00 - Concrete Anchors and 05 05 19 - Post-Installed Concrete Anchors.
Dropin anchors shall be Smart DI as supplied by DEWALT, Towson, MD. SMART DI DROP-IN
MATERIAL SPECIFICATIONS Anchor prior 4
to installation W&
Anchor component Specification \
Anchor Body AISI 1008 When properly set with
Plug AISI 1008 ,  Smart DI tool (system
Zinc Plating ASTM B 633, SC1 Type Ill (Fe/Zn 5) :23}22?;‘;’\;‘”?%2\/&8”&%2
INSTALLATION SPECIFICATIONS paint in recessed cavities.
Note: Blue does not have
Anchor (Rod) Size 1/4" 3/8" 12" to be removed from all
Nominal Outside Diameter d (i) 0375 0500 0625 four top surfaces to be
ANSI Drill Bit Size, d (in) 3/8 172 5/8 fully set.
Maximum Tightening 5 10 20 * Easier to Set
Torque, Tmax (ft.-Ibs.) e More Expansion
Thread Size (UNC) 1/4-20 3/8-16 1/2-13 e Bxpansion Indicator with a
Thread Depth (in.) 7116 5/8 13/16 Smart DI System
Anchor Length |, hnom (in.) 1 1-9/16 2

d, duie Nomenclature
IR d = Diameter of anchor
dwt = Diameter of drill bit

h = Base material thickness. The minimum
value of h should be 3" min. except for
1/2" size where minimum value of h

should be 4"
Nom = Minimum embedment depth
| = Overall length of anchor

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2018 DEWALT —REV.B
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INSTALLATION SPECIFICATIONS

INSTALLATION SPECIFICATIONS

Manual Installation

1. Using the proper drill bit size, drill a hole into the base material
to the depth of embedment required. The tolerances of the
drill bit used must meet the requirements of ANSI Standard
B212.15. Use any ANSI Standard carbide drill bit.

Smart DI System Installation

1. Using the proper drill bit size, drill a hole into the base
material to the depth of embedment required using the
appropriate DEWALT DI Stop Drill Bit. The tolerances of the
drill bit used must meet the requirements of ANSI Standard
B212.15. Standard installation with a DI Stop Drill Bit may
result in the anchor being slightly subset from the surface.
Minimum published embedment depths must be achieved

SYOHONY TVIINVHIIW

N

. Remove dust and debris from the hole during drilling (e.g. dust
extractor, hollow bit) or following drilling (e.g. suction, forced
air) to extract loose particles created by drilling. Insert the
anchor into the hole and, if necessary tap flush with surface.

w

. Using a DEWALT manual setting tool specifically, set the
anchor by driving the tool with a sufficient number of hammer
blows until the shoulder of the tool is seated against the
anchor. Anchor will not hold allowable loads required if
shoulder of DEWALT manual setting tool does not seat against
anchor. Proper manual installation may not remove blue
indicator paint.

4. If using a fixture, position it, insert bolt and tighten so as not
to exceed the maximum tightening torque. Most overhead
applications utilize threaded rod. Minimum thread engagement

by using the shoulder of the DI Stop Drill Bit as a guide.

2. Remove dust and debris from the hole during drilling (e.g.
dust extractor, hollow bit) or following drilling (e.g. suction,
forced air) to extract loose particles created by drilling.
Insert the anchor into the hole and, if necessary, tap flush
with the surface.

3. Slide the appropriate DEWALT DI Setting Tool over
the DI Stop Drill Bit used to drill the hole and twist
counterclockwise to lock the setting tool onto the bit.
If tool does not fit snug onto bit it may be necessary to
replace the internal rubber spring plug in the tool (see
ordering information). Replacement kit sold separately.

4. Once attached, insert the tip of the setting tool into the
Smart DI anchor and drive the internal plug fully using the
rotation with hammer mode of the SDS+ drill (see table

should be at least one anchor diameter. below for suggested tools).

10 LHVINS
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5. For proper installation, the shoulder of the setting tool must
come briefly in full contact with the Smart DI resulting in the
blue indicator paint being removed from the raised top of
the anchor. The paint will remain in the recessed portion of
the top indicating full expansion.

6. If using a fixture, position it, insert the bolt and tighten so
as not to exceed the maximum tightening torque. Most
overhead applications utilize threaded rod. Minimum thread
engagement should be at least one anchor diameter.

Recommended SDS+ Rotary Hammer Drill Specification for Smart DI Anchor (Drop-In) with
Smart DI System Installation

g Diameter Concrete Compressive Strength (psi) Rated Tool II!I::E;:: Eﬂfﬁ% Suggested Rewmmenwﬂnmgammw Tool
§ 2,500 13-26
1/4" : - - DCH133M2, D25323K
g 6,500 20-35
‘ 2,500 1.3-4.0
= " )
o 3/8 DCH293R2, D25263K
% 6,500 21-40
=
3] 2,500 20-40
Iy 172" DCH293R2, D25413K
f% 6,500 25-4.0
% * Local concrete conditions and rotary hammer impact efficiency vary greatly. Please verify that the tool impact energy is sufficient to fully set the internal plug of the Smart DI prior
9 to using the system.
e
o
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PERFORMANCE DATA

PERFORMANCE DATA
Ultimate and Allowable Load Gapacities for Smart DI Anchor (Drop-In) in Normal-Weight Concrete'>**
Minimum Concrete Compressive Strength - f'¢ (psi)
Nom. Min.
Anchor | Embed. 2,500 3,000 4,000 6,000
Dia. Depth Tension Shear Tension Shear Tension Shear Tension Shear
d i Ultimate | Allowable | Uitimate | Allowable | Utimate | Allowable | Utimate | Allowable | Ultimate | Allowable | Uitimate | Allowable | Uimate | Allowable | Uttimate | Allowable
n. (mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
1/4 1 1,300 | 325 | 2,495 | 625 | 1,390 | 350 | 2510 | 630 | 1,565 | 390 | 2,550 | 640 | 1,910 | 480 | 2,620 | 655
(25) (5.8 14 | 1.1 28 6.2) (1.6) | 11.2) | (2.8 (7.0 17 | (113 | (2.8 8.5 1 17| 29
/8 1-9/16 | 1,985 | 495 | 4,160 | 1,040 | 2,275 | 570 | 4,360 | 1,090 | 2,850 | 715 | 4,755 | 1,190 | 4,000 | 1,000 | 5,550 | 1,390
(40) (8.6) (22 | (185 | 46) | 10.1) | @5 | (194 | @&6) | (127)| @2 | 212 | 63 | (175 | 4.4 | 247) | 5.2
12 2 3,630 | 910 | 7,170 | 1,795 | 3,185 | 795 | 7,280 | 1,820 | 4,190 | 1,050 | 7,505 | 1,875 | 4,935 | 1,235 | 7,955 | 1,990
(61) (16.1) | 400 | 1.9 | 80 | (142 | (35 | (324) | B.1) | (186) | 4.7) | (33.4) | (8.3) | (220) | (83) | (35.4) | (8.9
1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load.
3. Allowable load capacities listed are calculated using and applied safety factor of 4.0.
4. Linear interpolation may be used to determine allowable loads for intermediate compressive strengths.
5. Allowable load capacities are multiplied by reduction factors found in the Design Criteria section when anchor spacing or edge distances are less than critical distances.

DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)

Gombined Loading
For anchors loaded in both shear and tension, the combination of loads should be proportioned as follows:

Nu Vu) _ Where:
(Nn) * [vn) <

Nu = Applied Service Tension Load
Nn = Allowable Tension Load

Vu = Applied Service Shear Load
Vi = Allowable Shear Load

Load Adjustment Factors for Spacing and Edge Distances’

NOTE: Allowable load values found in the performance data tables are multiplied by reduction factors when anchor spacing or edge distances are less than critical distances.
Linear interpolation is allowed for intermediate anchor spacing and edge distances between critical and minimum distances. When an anchor is affected by both reduced
spacing and edge distance, the spacing and edge reduction factors must be combined (multiplied). Multiple reduction factors for anchor spacing and edge distance may be
required depending on the anchor group configuration.

LOAD ADJUSTMENT FACTORS FOR NORMAL-WEIGHT CONCRETE

Spacing Distance Adjustment Factors - Tension (Fys) Spacing Distance Adjustment Factors - Shear (F.s)

Dia. (in) 1/4" 3/8" /2" Dia. (in) 1/4" 3/8" 1/2"
h 1 1-9/16 2 hy 1 1-9/16 2
Sor 3 4-1/2 6 Sor 3 5 6
Smin 1-1/2 2-3/8 3 Smin 1-1/2 2-3/8 3
1/2 - - - 1/2 - - -
1 - 1 -
g 1-1/2 090 - 2 1172 0.62
S 2 0.94 - - E 2 075 -
= 2172 097 0.84 - = 21/2 0.88 0.65 -
2 3 1.00 0.87 0.85 g 3 1.00 0.73 062
g 3172 1.00 0.91 0.88 g 31/2 1.00 0.81 069
) 4 1.00 0.95 0.90 2 4 1.00 0.89 075
3 4172 1.00 1.00 093 g 4172 1.00 097 0.81
2 5 1.00 1.00 095 & 5 1.00 1.00 0.88
5-1/2 1.00 1.00 098 51/2 1.00 1.00 094
6 1.00 1.00 1.00 6 1.00 1.00 1.00

Edge Distance Adjustment Factors - Tension (F)

Edge Distance Adjustment Factors - Shear (F.c)

Dia. (in) 1/4" 3/8" 12" Dia. (in) 1/4" 3/8" 12"
h 1 1-9/16 2 h 1 1-9/16 2
Cor 2 4-11/16 6 Cor 3 4-11/16 6
Cnin 2 3-1/8 4 Crin 2 3-1/8 4
172 - 172 -
1 - 1 -
= 1172 - - = 1172 -
£ 2 1.00 - £ 2 087
& 2172 1.00 £ 2-1/2 0.94
] 3 1.00 - - 8 3 1.00 -
5 3172 1.00 0.98 - g 3-1/2 1.00 0.96 -
a 4 1.00 0.99 0.93 a 4 1.00 0.98 0.91
5 4172 1.00 1.00 0.95 2 4-1/2 1.00 1.00 0.93
“ 5 1.00 1.00 097 “ 5 1.00 1.00 0.95
5-1/2 1.00 1.00 0.98 5-1/2 1.00 1.00 0.98
6 1.00 1.00 1.00 6 1.00 1.00 1.00
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Internally Threaded Expansion Anchor
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ORDERING INFORMATION

DEWALT

ENGINEERED BY POWers

g ORDERING INFORMATION
m .
A Smart DI Anchor (Drop-In) Carbon Steel Smooth Wall Dropin
; cat. No, | Rodfnchor ﬂ':;ﬂ: T.;‘:;f,:' Std.Box | Std.Box | WL/A00 | FMorUL -
z 6304SD 1/4" 1" 7/16" 100 1,000 2 ] J
a 6306SD 3/8" 1-9/16" 5/8" 50 500 6 FM/UL b e
> 6308SD 1/2" 2" 13/16" 50 500 12 FM/UL
F
; DI System Setting Tool
A Cat. No. 00425SD 00427SD 00429SD
= Rod/Anchor Size 1/4" 3/8" 1/2"
o Pin Length 39/64" 61/64" 1-3/16"
4
wn
DI Tool Replacement Parts
= m Cat. No. 00426SD 00428SD 00430SD
c . 2 Guide Screws 2 Guide Screws 2 Guide Screws ’ ..
g g Ll L 1 Rubber Spring Plug 1 Rubber Spring Plug 1 Rubber Spring Plug
5 > Fits Tool No. 00425SD 00427SD 00429SD
(4]
=
(=1
m
= O DI Stop Drill Bit
S
D.
S k= Cat. No. 00391SD 00397SD 00410SD
> f— F
a Descrintion Smart Bit Smart Bit Smart Bit R =
= P for 1/4" for 3/8" for 1/2"
Bit Diameter 3/8" 172" 5/8"
Manual Setting Tools for Smart DI Anchor (Drop-In)
Cat. No. 6305 6307 6309
Rod/Anchor Size 1/4" 3/8" 172" =
Pin Length 39/64" 61/64" 1-3/16"
Recommended Rotary Hammer Drills
Cat. No. Description
DCH133M2 1" D-Handle SDS+ Brushless Rotary Hammer 20V Max
g DCH293R2 1-1/8" SDS+ Brushless Rotary Hammer 3.5J w/ 6Ah Battery 20V Max
=
r‘zﬂ D25263K 1-1/8" SDS+ Rotary Hammer
z
e
p=3
2 D25323K 1" L-Shape SDS Rotary Hammer
9
g D25413K 1-1/8" SDS Plus Rotary Hammer Kit
|
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GENERAL INFORMATION

GENERAL INFORMATION SECTION CONTENTS 2
™ General Information.................... 297 °
MINI DROPIN Metraland O
Internally Threaded Expansion Anchor Installation Specifications (3]
Performance Data..........oucummsnanns z
PRODUCT DESCRIPTION Design Criteria _ -
The Mini Dropin is a carbon steel machine bolt anchor for use in shallow embedment applications. In (Allom.rable Stress .Deslgn) ----------- 299 i
addition to solid concrete and precast hollow core plank, it can be used in post-tensioned concrete Ordering Information <
slabs and concrete pours over steel deck. 'S
|
GENERAL APPLICATIONS AND USES Ty E
e Suspending Conduit e tilities & . 1 - -
e Fire Sprinkler e Pipe Supports \’ 1%
o MINI DROPIN [TT]
e Cable Trays and Strut e Suspended Lighting E
THREAD VERSION
I lly threaded anchor f bol bility and servi K ° (NG Thread
+ Internally threaded anchor for easy bolt removability and service worl ANCHOR MATERIALS

+ |deal for precast hollow core plank and post-tensioned concrete slabs

+ Lip prowde§ flush installation and consistent embgdment | ROD/ANCHOR SIZE RANGE (TYP)
+ Manual setting tool scores flange when set to verify proper expansion depth o 1/2" diameter 1o 1/2" diameter

SUITABLE BASE MATERIALS

e 7Zinc Plated Carbon Steel

e Tested in accordance with ASTM E488 and ACO1 criteria ¢ Normal-weight Concrete
e Factory Mutual Research Corporation (FM Approvals) — File No. 3059197 e Lightweight Concrete
See listing for applicable sizes - www.fmglobal.com e Precast Hollow Core Plank

Concrete Over Steel Deck

MINI DROPIN™
Internally Threaded Expansion Anchor

GUIDE SPECIFICATIONS

CSI Divisions: 03 16 00 - Concrete Anchors and 05 05 19 - Post-Installed Concrete Anchors.
Anchors shall be Mini Dropin anchors as supplied by DEWALT, Towson, MD.

MATERIAL AND INSTALLATION SPECIFICATIONS

Material Specification Installation Specification

INSTALLATION PROCEDURES

Drill a hole into the base

material to the depth of
embedment required.
The tolerances of the
drill bit used must meet
the requirements of ANSI
Standard B212.15.

In post-tensioned concrete
slabs, take care to avoid
drilling into the post-
tensioned cables.

1-800-4DEWALT

Anchor Component Carbon Steel Rod/Anchor Diameter, d
Dimension
Anchor Body SAE 1009 1/4" 3/8" /2"
Plug SAE 1009 ANSI Drill Bit Size dbit (in.) 3/8 12 5/8
Zinc Plating ASTM B633, SC1, Type Il (Fe/Zn 5) Maximum Tightening Torque, Tmax, (ft-1bS) 3 5 10
Thread Size (UNC) 1/4-20 3/8-16 1/2-13
Thread Depth (in.) 3/8 13/32 5/8
Overall Anchor Length (in.) 5/8 3/4 1

Remove dust and debris from
the hole during drilling (e.g.
dust extractor, hollow bit) or
following drilling (e.g. suction,
forced air) to extract loose
particles created by drilling.
Insert the anchor into the hole
and tap flush with surface.
Using a DEWALT setting tool
specifically, set the anchor by

driving the tool with a sufficient | 4~ . .

number of hammer blows
until the shoulder of the tool
is seated against the anchor.
Anchor will not hold allowable
loads required if shoulder of
DEWALT setting tool does not
seat against anchor.

If using a fixture,

position it, insert bolt
and tighten. Most
overhead applications
utilize threaded rod.
Minimum thread
engagement should
be at least one anchor
diameter.
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PERFORMANGE DATA ENGINEERED BY POWer'S

g PERFORMANCE DATA

g Ultimate Load Capacities for Mini Dropin in Normal-Weight Concrete'*

: . Emm::‘mu:;“m Minimum Concrete Compressive Strength (f'c)

> Size Depth 3,000 psi (20.7 MPa) 4,000 psi (27.6 MPa) 6,000 psi (41.4 MPa)

z i:. By Tension Shear Tension Shear Tension Shear

- (mm) in. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.

A {mm) (kN) (k) (kN) (k) (kN) (k)

> 1/4 5/8 1,100 1,260 1,150 1,650 1,200 1,650

™ (6.4) (15.9) 6.3) (6.7 (5.1) (7.4) (5.3 (7.4)
3/8 3/4 1,980 2,700 2,120 4,220 2,270 4,220

> 9.5 (19.1) 8.9 (12.2) 9.5 (19.0) (10.2 (19.0)

z 12 1 3,360 4,400 3,360 4,875 3,750 4,875

(o | (12.7) (25.4) (15.1) (19.8) (15.1) 21,9 (16.9) (21.9

: 1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.

o 2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load.

4

wn

Allowable Load Gapacities for Mini Dropin in Normal-Weight Concrete'*

% Rod/Anchor Em:)nei:‘mme“m Minimum Concrete Compressive Strength (f'c)
5 g Size Depth 3,000 psi (20.7 MPa) 4,000 psi (27.6 MPa) 6,000 psi (41.4 MPa)
i=) E i:. h Tension Shear Tension Shear Tension Shear
= (mm) n. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
= — (i, (kN) (k) (kN) (kN) (k) (kN)
Y - | 1/4 5/8 275 315 285 415 300 415
o ’ (6.4) (15.9) (1.2 (1.4 (1.3 (1.9 (1.3 (1.9
g‘ ° 3/8 3/4 495 675 530 1,055 570 1,055
§ v 9.5 (19.1) (2.2) (3.0 (2.4) 4.7 (2.6) 4.7)
O 12 1 840 1,100 840 1,220 940 1,220
; z (12.7) (25.4) (3.8 (6.0 (3.8 (5.5 4.2 (5.5
§ g 1. Allowable load capacities listed are calculated using and applied safety factor of 4.0.
= 2. Linear interpolation may be used to determine allowable loads for intermediate compressive strengths.

Ultimate and Allowable Load Gapacities for Mini Dropin Installed Through Steel Deck

into Lightweight Concrete'**

Lightweight Concrete Over Min. 20 Ga. Steel Deck.
— Fc'> 3,000 psi 20.7 WPa) S "
Rod/Anchor | “Embed. Minimum 1-3/4" Wide Deck
Size Depth Upper Flute (Valley)
d h Ultimate Load Allowable Load
(mm) (|:l|;1) Tension Shear Tension Shear e
Ibs. Ibs. Ibs. Ibs. " Mini Dropin .+ -+, 4
(kN) (kN) (kN) (kN) o Anchor (p) o 7, o 7
1/4 5/8 740 1,880 185 470 e -
(6.4) (15.9) (3.3 8.5 0.8) 2.1)
3/8 3/4 880 2,040 220 510 No Min. Edge
9.5 (19.1) 4.0) 9.2 (1.0) 2.3 Distance i :
172 1 1380 2120 345 530 ferfiin I e e
127 25.4) 62 5) i 24 e
1. The metal deck shall be No. 22 gage to No. 18 gage thick steel [0.030-inch to 0.047-inch base metal
thickness (0.75 mm to 1.20 mm)].
2. Allowable load capacities listed are calculated using and applied safety factor of 4.0.
3. Tabulated load values are for anchors installed with a minimum edge distance of 7/8" when installed
through the lower flute. Anchors installed through the upper flute may be in any location provided the
proper installation procedures are maintained.
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——— DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)

Ultimate and Allowable Load Gapacities for Mini Dropin in Precast Hollow Core Concrete Plank'*

&
Rod/ Minimum Min. Concrete Compressive Strength L
Anchor Embed. | Minimum Miél(iim:m fc 25,000 psi (34.5 MPa) z
Stzs Dopth | Spacing D Ultimate Load Allowable Load g
v in. .

i i in. Tension Shear Tension Shear
(o) () (mm) (mm) Ibs. Ibs. Ibs. Ibs. wl
(kN) (kN) (kM) (kN) g
1/4 5/8 3 3 1,400 1,840 350 460 1%
6.4) (15.9) (76.2) (76.2) 6.2) 8.3 (1.6) 2.1) —
3/8 3/4 4-1/2 4-1/2 2,600 3,400 650 850 z
9.5) (19.1) (114) (114) (11.7) (15.3) 2.9 (3.8 <
12 1 6 6 2,600 3,540 650 885 :
(12.7) (25.4) (152.4) (152.4) (11.7) (15.9) 2.9 4.0 i tropi 1 [ © ]

ini Dropin (Typ)
1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified ']
minimum at the time of installation. E
2. Allowable load capacities listed are calculated using and applied safety factor of 4.0.

DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)

Combined Loading
For anchors loaded in both shear and tension, the combination of loads should be proportioned as follows:

Where: Nu = Applied Service Tension Load
N—u + v—u <1 Nn = Allowable Tension Load
Nn Vn

Vu = Applied Service Shear Load
LOAD ADJUSTMENT FACTORS FOR SPACING AND EDGE DISTANCE'>*

Vi = Allowable Shear Load
Anchor Installed in Normal-weight Concrete

MINI DROPIN™
Internally Threaded Expansion Anchor

Anchor Dimension Load Type (Fuﬁﬁl:l::lllgiﬁ:::ﬂy) Critical Load Factor ('g::;:';':; g;;t:;:;) L‘I,Wai:igmr

Spacing (s) Tension and Shear Ser = 3.0hy Fne = Fe =1.0 Smin = 1.5hy Fys = Fvs = 0.50
Edge Distance (0 Tension Cer=12d Fne = Fve =1.0 Cmin = 6d Fne = 0.90
Shear' cor=12d Fne = Fe=1.0 Cmin = 6d Fve = 0.75

1. Allowable loads for anchors loaded in shear parallel to the edge have no load factor Fve = 1.0 when installed at minimum edge distances.

2. Allowable load values found in the performance data tables are multiplied by reduction factors when anchor spacing or edge distances are less than critical distances. Linear interpolation is
allowed for intermediate anchor spacing and edge distances between critical and minimum distances. When an anchor is affected by both reduced spacing and edge distance, the spacing and
edge reduction factors must be combined (multiplied). Multiple reduction factors for anchor spacing and edge distance may be required depending on the anchor group configuration.

Anchor Installed in Through Steel Deck Structural Lightweight Concrete

: : Critical Distance e Minimum Distance Minimum
Anchor Dimension Load Type (Full Anchor Capacity) Critical Load Factor (Reduced Capacity) Load Factor
Spacing (s) Tension and Shear Ser = 3.0hy Fns = Fus =1.0 Smin = 1.5hy Frns = Fvs = 0.50

3. Allowable load values found in the performance data tables are multiplied by reduction factors when anchor spacing is less than critical distances. Linear interpolation is allowed for
intermediate anchor spacing between critical and minimum distances. Multiple reduction factors for anchor spacing may be required depending on the anchor group configuration.
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LOAD ADJUSTMENT FACTORS FOR NORMAL-WEIGHT AND LIGHTWEIGHT CONCRETE

Spacing, Tension (F\;) & Shear (F.s) (Normal-weight & Lightweight Concrete over deck)

DEWALT

ENGINEERED BY POWers

Notes: For anchors loaded in tension and
shear, the critical spacing () is equal to 3

Dia. (in.) 174 318 172 embedment depths (3h) at which the anchor
hy (in.) 5/8 3/4 1 achieves 100% of load.
Ser (in.) 1-7/8 2-1/4 3 Minimum spacing (Smin) is equal to 1.5
S (in.) 1 1-1/8 1-1/2 embedment depths (1.5hy) at which the
1 0,50 N n anchor achieves 50% of load.
1-1/8 0.60 0.50 -
g | 1 0.80 0.67 0.50
; 1-7/8 1.00 0.83 0.63
5 2 1.00 0.89 0.67
& | 2w 1.00 1.00 0.75
2-1/2 1.00 1.00 0.83
3 1.00 1.00 1.00
Edge_ Di_stance, Tension (Fic) (Normal-weight concrete only) ,c\lr(i)ttiiz:l 235g%ﬁgggclg?gffji;ﬂetgun:li?g'1tge
[ () i 38 2 anchor diameters (12d) at which the anchor
o (in.) 3 4-1/2 6 achieves 100% of load.
Cmin (in.) 1-1/2 2-1/4 3 Minimum edge distance (cmin) is equal to 6
1-1/2 0.90 anchor diameters (6d) at which the anchor
achieves 90% of load.
- 2 0.93 -
£ 2-1/4 0.95 0.90
g | 2w 0.97 0.91 -
é 3 1.00 0.93 0.90
2 4 1.00 0.98 0.93
2| 412 1.00 1.00 0.95
= 5 1.00 1.00 097
6 1.00 1.00 1.00
Edge Distance, Shear (Fc) (Normal-weight concrete only) Notes: For anchors loaded in shear, the critical
Dia. (in.) 1/4 3/8 1/2 edge distance (Cer) is equal to 12 anchor
. diameters (12d) at which the anchor achieves
cor (in.) 3 4-1/2 6 100% of load.
G () a2 gl 3 Minimum edge distance (cmin) is equal to 6
1-1/2 0.75 anchor diameters (6d) at which the anchor
_ 2 0.83 B achieves 75% of load.
E [ 2 0.88 0.75
g | 2 0.92 0.78 -
é 3 1.00 0.83 0.75
2 4 1.00 0.94 0.83
é’ 4-1/2 1.00 1.00 0.88
= 5 1.00 1.00 092
6 1.00 1.00 1.00
ORDERING INFORMATION
Carhon Steel Mini Dropin o ()
Cat No. Rod/Anchor Dia. Drill Diameter Overall Length Standard Box Standard Ctn. S
6335 1/4" 3/8" 5/8" 100 1,000 ) b
6322 3/8" 1/2" 3/4" 100 1,000 p—— | 1
6337 172" 5/8" 1" 50 250
Setting Tool for Mini Dropin
Cat No. Mini Dropin Size Standard Box Standard Carton
6336 1/4" 1 50 -
6323 3/8" 1 50 -
6338 1/2" 1 50
Accu-Bit" Drill Stop for Mini Dropin
Cat No. Rod/Anchor Size Drill Depth Standard Box
DWA5491 3/8" Accu-Bit for 1/4" Mini Dropin 7/8" 1 w}
DWA5492 1/2" Accu-Bit for 3/8" Mini Dropin 15/16" 1
DWA5494 5/8" Accu-Bit for 1/2" Mini Dropin 1-13/32" 1

www. DEWALT.com
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GENERAL INFORMATION

GENERAL INFORMATION SECTION CONTENTS
™ General Information.................... 301
HOLLOW'SET DROPIN Material Specifications .............. 302
Internally Threaded Expansion Anchor Installation Specifications........... 302
Performance Data..........oucummueanns 303
Design Criteria
The Hollow-Set Dropin anchor is designed for anchoring in hollow base materials such as hollow (Allowable Stress Design)........... 304
concrete block and precast hollow core plank. It can also be used in solid base materials. Concrete Ordering Information............c..u.. 306
masonry blocks often have a maximum outer wall thickness of 1-1/2". During the drilling process,
spalling on the back side of the wall often decreases the wall thickness, leaving only 1" or less
for anchoring. The Hollow-Set Dropin is designed to perform in this environment, where most
conventional style anchors will not function properly. ‘ ]
-a-qr:—‘:

GENERAL APPLICATIONS AND USES

e Anchoring to Concrete Block e (able Trays and Strut
e Fastening to Precast Hollow Core Plank e Suspended Lighting

e Suspending Conduit e Pipe Supports

e Fire Sprinkler e Removable Anchorage

FEATURE AND BENEFITS

+ Internally threaded anchor for easy bolt removability and service work

+ Unique expansion design allows for anchoring in thin-walled base materials
+ Versatile setting options allows for hollow or solid base materials

+ Tested in accordance with ASTM E488 and ACO1 criteria

APPROVALS AND LISTINGS

e Underwriters Laboratories (UL) File EX 1289 (Hanger, Pipe): See listing for sizes.

GUIDE SPECIFICATIONS

CSI Divisions: 03 16 00 - Concrete Anchors, 04 05 19.16 - Masonry Anchors and
05 05 19 - Post-Installed Concrete Anchors. Dropin anchors shall be Hollow-Set Dropin
as supplied by DEWALT, Towson, MD.

1-800-4DEWALT

HOLLOW-SET DROPIN

ANCHOR MATERIALS

e Zamac Alloy Anchor Body with:
- Carbon Steel Cone or
- Type 304 Stainless Steel Cone

ROD/ANCHOR SIZE RANGE (TYP.)

e 1/4" through 5/8" diameters
SUITABLE BASE MATERIALS

e Normal-Weight Concrete
Precast Hollow Core Plank

Hollow or Grout Filled
Concrete Masonry (CMU)

Brick Masonry
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Internally Threaded Expansion Anchor

HOLLOW-SET DROPIN™
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MATERIAL SPECIFICATIONS

g MATERIAL SPECIFICATIONS

g Anchor Component Carbon Steel Stainless Steel

: Anchor Body Zamac Alloy Zamac Alloy

> Cone AISI C 1008 Type 304 Stainless Steel

z Plating (Cone) ASTM B633, SC1, Type Il (Fe/Zn 5) N/A

|

g INSTALLATION SPECIFICATIONS

-~ 5 . Rod/Anchor Diameter, d

> Oimension 1/4" 5/16" 3/8" 172" 5/8"
z ANSI Drill Bt Size, dbit (in.) 3/8 5/8 5/8 3/4 1
(o) Maximum Tightening Torque, Tmax (ft.-Ibs) 3-4 5-7 8-10 15-20 30-40
: Thread Size (UNC) 1/4-20 5/16-18 3/8-16 1/2-13 5/8-11
o Overall Anchor Length (in.) 7/8 1-5/16 1-5/16 1-3/4 2
’ Sleeve Length (in.) 5/8 15/16 15/16 1-1/4 1-1/2
0 Thread Length In Cone (in.) 3/8 5/8 5/8 3/4 1

Installation Instructions for Hollow Base Materials

»
N

Do not expand the anchor prior to installation. Insert
cone end and tap flush to surface.

In hollow base materials, drill through into the cell or
void. The tolerances of the drill bit used must meet
the requirements of ANS| Standard B212.15.

Position fixture, insert bolt and tighten. The bolt
should engage a minimum of 2/3 of the anchor
threads. The anchor can also be expanded using a
Hollow-Set Tool. (If Hollow-Set Tool is used, thread
anchor onto tool prior to tapping into anchor hole.
When flush with surface, turn tool clockwise to
tighten. Release tool from set anchor by turning
counterclockwise. Fixture can then be attached).

Remove dust and debris from the hole during drilling
(e.g. dust extractor, hollow bit) or following drilling
(e.g. suction, forced air) to extract loose particles
created by drilling.

JOUOUY UoISURdxT papeaiy | Areuselyl
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Installation Instructions for Solid Base Materials
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Drill a hole into the base material to the required
embedment depth. The tolerances of the drill bit
used must meet the requirements of ANSI
Standard B212.15.

Remove dust and debris from the hole during drilling
(e.9. dust extractor, hollow bit) or following drilling
(e.g. suction, forced air) to ex tract loose particles
created by drilling.

Insert the anchor into the hole. Position the setting
tool in the anchor.

Using the Solid Tool, set the anchor by driving the
Zamac sleeve over the cone using several sharp
hammer blows.

Be sure the anchor is at the required embedment
depth, so that anchor threads do not protrude above
the surface of the base material. Position the fixture,
insert bolt or threaded rod and tighten.
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PERFORMANCE DATA 'é!
Ultimate and Allowable Load Capacities for Hollow-Set Dropin in Normal-Weight Concrete'>** o
Minimum Concrete Compressive Strength, f ‘c :
Rod/ Minimum = = =
Anchor Embed Drill Bit 2,000 psi 4,000 psi 6,000 psi [ O )
Dlar:eter Del::lh Dl:l;llg:er Tension Shear Tension Shear Tension Shear z
in. in. in. Ultimate | Allowable | Ultimate | Allowable | Ultimate | Allowable | Ultimate | Allowable | Ultimate | Allowable | Ultimate | Allowable <
(mm) (mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) e |
3/4 760 150 1,200 240 1,140 230 1,200 240 1,440 290 1,200 240 <
1/4 (19 38 (84 0.7) (63 (1.1 (1) (1.9 (53 (1.1 64 (13 (63 (1.1 (&
6.4) 7/8 880 175 1,440 290 1,145 230 1,440 290 2,045 410 1,440 290 —
(22) 3.9 0.8) 64 (13 (1) (1.9 64 (13 91) (18 6.4 (1.3 =
1 1,120 225 1,980 395 1,680 335 1,980 395 2,200 440 1,980 395 <
5/16 (25) 58 (5.0 (1.0) 8.8 (1.8) (7.5 (1.5 838 (1.8 938 2.0 88 1.8 - o
©6.4) 1-1/2 2205 | 440 | 2740 | 550 | 2775 | 555 | 2,740 | 550 | 4825 | 965 | 2,740 | 550 (%]
(38) 9.8 2.0 (12.2) (2.4 (12.3 (2.5) (12.2) (2.4) (21.5) 4.3 (12.2) (2.4 [TT]
1 1,370 275 2,550 510 2,070 415 2,550 510 2,290 460 2,550 510 E
3/8 (25) 5/8 6.1) (1.2 (11.3 2.3 9.2 (1.8 (11.3 2.3 (10.2) (2.0) (11.3 (2.3
9.9 1-1/2 2,445 490 3,145 630 2,800 560 3,145 630 5,085 1,015 3,145 630
(38) (10.9) 2.2 (14.0) (2.8) (12.5) (2.5) (14.0) (2.8) (22.6) 4.5) (14.0) (2.8)
1-1/2 2,140 430 4,020 805 4,025 805 4,020 805 7,285 1,455 4,020 805 -
1/2 (38) 34 9.5 (1.9 (17.9 (3.6) (17.9 (3.6) (17.9 (3.6) (32.4) 6.5) (17.9 (3.6) _(c‘i
(12.7) 2 2,780 555 4,020 805 4,375 875 4,020 805 9,455 1,890 4,020 805 ‘%
(57) (12.4) 2.5 (17.9 (3.6) (19.5) (3.9 (17.9 (3.6) 42.1) (8.4) (17.9 (3.6) c
5/8 2-1/4 1 5,725 1,145 6,400 1,280 9,410 1,880 6,400 1,280 10,500 2,100 6,400 1,280 %
(15.9) (57) (25.5) (6.1) (28.5) (6.7) 41.9 8.4) (28.5) (6.7) (46.7) 9.3 (28.5) (5.7) S
1. Tabulated load values are applicable to anchors with carbon and stainless steel cones. |
2. Allowable load capacities listed are calculated using an applied safety factor of 4.0. Consideration of safety factors of 20 or higher may be necessary depending on the application, such as life B
safety, overhead and in sustained tensile loading applications. E
3. Linear interpolation may be used to determine allowable loads for anchors at intermediate embedment depths and compressive strengths. =
4. The tabulated load values are applicable to single anchors installed at critical edge and spacing distances. Allowable load capacities are multiplied by reduction factors when anchor spacing or E
edge distances are less than critical distances. c_g
)
=

Ultimate and Allowable Load Capacities for Hollow-Set Dropin
in Hollow Core Plank'**

HOLLOW-SET DROPIN™

. Minimum Concrete Compressive Strength
Rod/ Minimum . y 1
Anchor Embedmont I:;r::l f'c > 5,000 psi (34.5 MPa)
Diameter Depth Diameter Ultimate Load Allowable Load
i:. i'.‘,v_ Ai':|5| Tell:,sion Sll;’esar Tell;)sinn Sll;;ar
mm 'mm) h S. b S. b
(mm) (mm) () () (<) ()
1/4 7/8 3/8 1,190 1,440 300 360 Hollow Set Dropin (Typ)
(6.4) (22.2) (5.4) 6.5) (1.4 (1.6)
5/16 1 5/8 2,280 2,740 570 685
(7.9 (25.4) (10.3 (12.3) (2.6) (3.1)
1 5/8 2,525 2,740 630 685
3/8 (254) (11.4) (12.3) (2.8) @8.1)
9.9 1-1/2 5/8 3,620 3,145 905 785
(38.1) (16.3) (14.2) @1 (3.5
12 1-1/4 /4 5,420 5,580 1,355 1,395
(12.7) (31.8) (24.4) (25.1) 6.1) 6.3
5/8 1-1/2 1 6,560 8,320 1,640 2,080
(15.9) (38.1) (29.2) (37.9) (7.3 9.4)
1. Tabulated load values are applicable to anchors with carbon and stainless steel cones and set with sleeve flush to surface of the
plank and with setting tool for solid base materials.
2. Allowable load capacities listed are calculated using and applied safety factor of 4.0. Consideration of safety factors of 20 or higher
may be necessary depending upon the application such as life safety, overhead and in sustained tensile loading applications.
3. Minimum spacing distance must not be less than eight anchor diameters (8d).
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DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)

g Ultimate and Allowable Load Capacities for Hollow-Set Dropin in Hollow Concrete Masonry'23*°%
m Minimum f'm = 1,500 psi
Rod/Anchor Drill Bit Min. Edge Min. 5
(o] Diameter Emll;:dment Diameter Distance End Distance LT L2 ELE R
: d h"', ANSI in. in. Tension Shear Tension Shear
> in. in in. (mm) (mm) Ibs. Ibs. Ibs. Ibs.
: (kN) (kN) (kN) (kN)
z 1/4 7/8* 3/8 3-3/4 3-3/4 530 785 105 155
a (22.2) (95) (95) (2.4 (3.9) 0.5 0.7)
5/16 1 5/8 3-3/4 3-3/4 1,035 920 205 185
> (25.4) (95) (95) (4.6) 4.1) 0.9 (0.8)
-~ 3/3 1 5/8 3-3/4 3-3/4 1,225 1,175 245 235
> (25.4) (95) (95) (5.4) (5.2) (1.1) (1.0)
1-1/4* 3/4 3-3/4 3-3/4 1,520 1,240 305 250
z 12 (31.8) (95) (95) 6.8) (5.5) (1.4 (1.1)
(o ] 1-1/4* 3/4 11-1/4 11-1/4 1,520 1,825 305 365
: (31.8) (286) (286) (6.8) (8.1) (1.4) (1.6)
o 5/8 1-1/2* 1 11-1/4 11-1/4 1,790 1,870 360 375
(38.1) (286) (286) (8.0) (8.3) (1.6) (1.7)
a 1. Tabulated load values are applicable to anchors with carbon and stainless steel cones.

2. Tabulated load values for anchors are installed in minimum 6" wide, minimum Grade N, Type II, lightweight, medium-weight or normal-weight concrete masonry units conforming to ASTM C
90. Mortar must be minimum Type N. Masonry cells may be grouted. Masonry compressive strength must be at specified minimum at the time of installation.

3. Allowable load capacities listed are calculated using an applied safety factor of 5.0. Consideration of safety factors of 20 or higher may be necessary depending upon the application such as
life safety, and in sustained tensile loading applications.

4. Allowable shear load values may be increased by 100% (multiplied by 2.0) provided the applied shear loads are not loaded toward the wall edge and end.
5. The tabulated values are applicable for anchors installed into grouted masonry wall faces or ends of block ends provided minimum edge and end distances are maintained.

6. The tabulated values are applicable to single anchors. Two anchors may be installed in the same cell provided the spacing distance between the anchors is a minimum of six diameters (6d)
and the allowable loads are reduced by 50%.

7. Anchors were installed with sleeve flush to block surface and with setting tool for hollow base materials. Embedment is measured from the surface of the base material.
*Minimum face shell thickness must be minimum 1.25-inch-thick for 1/2-inch-diameter anchors and minimum 1.5-inch-thick for 5/8-inch diameter anchors.

Ultimate and Allowable Load Capacities for Hollow-Set Dropin in Solid Clay Brick Masonry'>**

JOUOUY UoISURdxT papeaiy | Areuselyl

~NIdOHda 13S-MOT10H

Rod/ Minimum R - - f'm > 1,500 psi (10.4 MPa)
Drill Bit Mi Mi
LETEE CER ANSI Distance Distance
d h in. in. in. Tension Shear Tension Shear
in. in. (mm) (mm) Ibs. Ibs. Ibs. Ibs.
(mm) (mm) (kN) (kN) (kM) (kM)
1/4 7/8 38 6 880 1,640 175 330
6.4) (22.2) (152.4) (4.0) (7.4) 0.8 (1.5)
5/16 1-1/4 5/8 8 1,460 2,230 290 445
(9.5) (31.8) (203.2) (6.6) (10.0) (1.3) (2.0)
3/8 1-1/4 5/8 8 8 1,860 2,980 370 595
(12.7) (31.8) (203.2) (203.2) (8.4) (13.4) (1.7) (2.7)
12 1-1/2 3/4 10 3,240 4,230 650 845
(15.9) (38.1) (254.0) (14.6) (19.0) (2.9) (3.8)
5/8 2-1/4 1 12 4,680 6,420 935 1,605
(19.1) (57.2) (304.8) (21.1) (28.9) (4.2) (7.2)

1. Tabulated load values are for anchors with carbon or stainless steel cones.

2. Tabulated load values are for anchors installed in multiple wythe, minimum Grade SW, solid clay brick masonry walls conforming to ASTM C 62. Mortar must be minimum Type N. Masonry
compressive strength must be at the specified minimum at the time of installation ('m > 1,500 psi).

3. Allowable load capacities listed are calculated using and applied safety factor of 5.0. Consideration of safety factors of 20 or higher may be necessary depending upon the application such as
life safety, and in sustained tensile loading applications.

4. The tabulated values are for anchors installed at a minimum of 16 anchor diameters on center for 100 percent capacity. Spacing distances may be reduced to 8 anchor diameters on center
provided the capacities are reduced by 50 percent. Linear interpolation may be used for intermediate spacing.

DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)

Combined Loading
For anchors loaded in both shear and tension, the combination of loads should be proportioned as follows:

Nu Vu' Where:
(Nn) * (Vn) =1

LOAD ADJUSTMENT FACTORS FOR SPACING AND EDGE DISTANCES'

Anchor Installed in Normal-Weight Concrete

Vu = Applied Service Shear Load
Vh = Allowable Shear Load

Nu = Applied Service Tension Load
Nn = Allowable Tension Load

4 A34 - 1I¥M30 8102© SHOHONY TYOINVHOIW — 3AINY TWIINHOIL

_Ancho_r Load Type Critical Dislance_ Critical Minimum Distan_ce Minimum
Dimension (Full Anchor Capacity) Load Factor (Reduced Capacity) Load Factor
Spacing (s) Tension and Shear Ser = 3.0hy Frns = Fis=1.0 Smin = 1.5h Fns = Fvs =0.50

Edge Distance (¢) Tension cr = 14d Fvc = 1.0 Crn = 8d Fuc = 0.80
Shear Cor = 14d Fve=1.0 Cmin = 8d Fve = 0.50

1. Allowable load values found in the performance data tables are multiplied by reduction factors when anchor spacing or edge distances are less than critical distances. Linear interpolation is
allowed for intermediate anchor spacing and edge distances between critical and minimum distances. When an anchor is affected by both reduced spacing and edge distance,
the spacing and edge reduction factors must be combined (multiplied). Multiple reduction factors for anchor spacing and edge distance may be required depending on the anchor

group configuration.
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LOAD ADJUSTMENT FACTORS FOR NORMAL-WEIGHT GONGRETE (7]
Spacing, Tension (F.s) & Shear (Fs) o (o]
Dia. (i 14 5/16 /8 172 5/8 Notes: For anchors loaded in tension and
G shear, the critical spacing (s« is equal to 3 =
hy (in.) 7/8 1-1/2 1-1/2 2 2-1/4 embedment depths (3h) at which the anchor [ O )
1 0,
- (in.) 2-5/8 4172 4172 6 6-3/4 achieves 100% of load. =
Snin (in.) 1-3/8 2-1/4 2-1/4 3 3-3/8 Minimum spacing (smin) is equal to 1.5 <
embedment depths (1.5hy) at which the
1-3/8 050 . . anchor achieves 50% of load. ™ |
2-1/4 0.86 0.50 0.50 g
= | 25/8 1.00 0.58 058 - L
& |
5 3 1.00 0.67 0.67 0.50 - z
% 3-3/8 1.00 0.75 0.75 0.56 0.50 <
= 4 1.00 0.89 0.89 0.67 0.59 :
§ 4-1/2 1.00 1.00 1.00 0.75 0.67 v
@ 5 1.00 1.00 1.00 0.83 0.74 ]
6 1.00 1.00 1.00 1.00 0.89 E
6-3/4 1.00 1.00 1.00 1.00 1.00
Edge Distance, Tension (Fic) Notes: For anchors loaded i tension. 1 5
—_— otes: For anchors loaded in tension, the s
] e =il = e =l critical edge distance (cer) is equal to 14 £y S
o (in.) 3-1/2 4-3/8 5-1/4 7 8-3/4 anchor diameters (14d) at which the anchor E <L£
achieves 100% of load. S
Cin (in.) 2 2-1/2 3 4 5 u =
2 0.80 - - B B Minimum edge distance (cmin) is equal to 8 o S
anchor diameters (8d) at which the anchor 3
2-1/2 0.87 0.80 - - - achieves 80% of load. m =
NEE 093 0.85 0.80 Q<
']
% 3-1/2 1.00 091 0.84 - h _qu
£ 4 1.00 0.96 0.89 0.80 m ';
ol 438 1.00 1.00 0.92 0.83 - 7
[~} oy
§ 5 1.00 1.00 0.98 0.87 0.80 n %
a | 5-1/4 1.00 1.00 1.00 0.88 0.81 ; .
(-]
gl 6 1.00 1.00 1.00 0.93 0.85 (@)
7 1.00 1.00 1.00 1.00 0.91 —l
8 1.00 1.00 1.00 1.00 0.96 - |
8-3/4 1.00 1.00 1.00 1.00 1.00 °
Edge Distance, Shear (F.c) Notes: For anchors loaded in shear 1
— otes: For anchors loaded in shear, the
% () 1/a 5/16 L 172 5/8 critical edge distance (ca) is equal to 14
¢ (in.) 3-1/2 4-3/8 5-1/4 7 8-3/4 anchor diameters (14d) at which the anchor
o (in) 2 2172 3 2 s achieves 100% of load.
2 0.50 - - - - Minimum edge distance (cmin) is equal to 8
anchor diameters (8d) at which the anchor
2-1/2 0.67 0.50 - - - achieves 50% of load.
. 3 0.83 0.63 0.50
8| 31 1.00 0.77 0.61 -
[}
£ 4 1.00 0.90 0.72 0.50
;— 4-3/8 1.00 1.00 0.81 0.56 -
§ 5 1.00 1.00 0.94 0.67 0.50
3| 514 1.00 1.00 1.00 0.71 0.53
(-]
“%: 6 1.00 1.00 1.00 0.83 0.63
7 1.00 1.00 1.00 1.00 0.77
8 1.00 1.00 1.00 1.00 0.90
8-3/4 1.00 1.00 1.00 1.00 1.00
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ORDERING INFORMATION
Hollow-Set Dropin with Garbon Steel Cone
Catalog Rod/Anchor Drill Overall Sleeve Std. Std. Wt./
Number Diameter Diameter Length Length Box Ctn. 100
9320 1/4" 3/8" 7/8" 5/8" 100 1,000 1-3/4
9330 5/16" 5/8" 1-5/16" 15/16" 50 500 5-1/2
9340 3/8" 5/8" 1-5/16" 15/16" 50 300 5-1/2
9350 172" 3/4" 1-3/4" 1-1/4" 50 250 9-1/2
9360 5/8" 1" 2" 1-1/2" 25 125 21
Hollow-Set Dropin with Stainless Steel Cone
Catalog Rod/Anchor Drill Overall Sleeve Std. Std. wt./
Number Diameter Diameter Length Length Box Cin. 100
9420 1/4" 3/8" 7/8" 5/8" 100 1,000 1-3/4
9440 3/8" 5/8" 1-5/16" 15/16" 100 500 5-1/2
Setting Tool for Solid Base Materials
Catalog size Standard Standard
Number Box Carton
9322 1/4" 1 1
9342 5/16" and 3/8" 1 1
9352 172" 1 1
9362 5/8" 1 1
Setting Tool for Hollow Base Materials*
Catalog Size Standard Standard
Number Box Carton
9323 1/4" 1 1
9333 516" 1 1
9343 3/8" 1 1
9353 12" 1 1
9363 5/8" 1 1
* Hollow set tool for hollow block and clay brick masonry base materials.

ot
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GENERAL INFORMATION

GENERAL INFORMATION SECTION CONTENTS
General Information..........cccueune 307
CONCRETE HANGERMATE®+ il Specificat
Material Specifications ............... 307
Rod Hanging Anchor Installation Specifications .......... 308
PRODUCT DESCRIPTION Installation Instructions.............. 309
Reference Data (ASD)........
The Hangermate®+ concrete screw is a one piece, steel anchor designed for rod hanging Performance Data (SD)

applications such as fire protection systems, ventilation systems, electrical conduit, pipe hanging and
cable trays. Tested and qualified for use in cracked concrete and seismic conditions. The concrete
Hangermate®+ requires a 1/4" ANSI masonry bit for installation, accepts 1/4" and 3/8" diameter
threaded rods and is also available in a 3/8" male thread version.

GENERAL APPLICATIONS AND USES

e Fire Sprinkler Pipes e Suspended Ceilings
e \entilation Systems e Qverhead Utilities
e Cable Trays e |ighting Systems

FEATURES AND BENEFITS

+ Installs with standard ¥4-inch ANSI drill bit

+ Faster installation resulting in labor savings

+ Patented thread design offers low installation torque
+ Tough threads for tapping high strength concrete

e International Code Council, Evaluation Service (ICC-ES). ESR-3889 code
compliant with the 2015 IBC/IRC, 2012 IBC/IRC, and 2009 IBC/IRC.
e FM Approvals (FM) - (see listing for applicable sizes and types).
e Tested in accordance with ACl 355.2/ASTM E 488 and ICC-ES AC193 for use in structural
concrete under the design provisions of ACI 318-14, Chapter 17 and ACI-318-11/08 Appendix D.
e Fvaluated and qualified by an accredited independent testing laboratory for recognition in
cracked and uncracked concrete including seismic and wind loading (Category 1 anchors)

e Fvaluated and qualified by an accredited independent testing laboratory
for reliability against brittle failure, e.g. hydrogen embrittlement.

GUIDE SPECIFICATIONS
CSI Divisions: 03 16 00 - Concrete Anchors, 05 05 19 - Post-Installed Concrete Anchors.

Anchors shall be Concrete Hangermate+ as supplied by DEWALT, Towson, MD. Anchors shall be
installed in accordance with published instruction and the Authority Having Jurisdiction.

MATERIAL SPECIFICATIONS

Anchor component Specification
Anchor Body Case hardened low carbon steel
Platin Zinc plating according to ASTM B 633, SC1 Type Il (Fe/Zn 5).
g Minimum plating requirements for Mild Service Condition.

1-800-4DEWALT

Ordering Information.........cccceeuue

CONCRETE HANGERMATE+
(INTERNALLY THREADED
COUPLER HEAD)

CONCRETE HANGERMATE+
(EXTERNAL THREAD - STUD HEAD)

THREAD VERSION

o Unified Coarse Thread (UNC)
ANCHOR MATERIALS

e Zinc Plated Carbon Steel
ANCHOR SIZE RANGE (TYP.)

e 1/4" and 3/8" diameter
(Threaded Heads)

SUITABLE BASE MATERIALS

e Normal-weight concrete
e Sand-lightweight concrete
e (Concrete over steel deck

CODE LISTED
ICC-ES ESR-3889
CONCRETE

DEWALT DESIGN ASSIST
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DEWALT
INSTALLATION SPECIFICATIONS ———

g INSTALLATION SPECIFICATIONS
m
g Installation Specifications for Hangermate+ in Concrete and Supplementary Information
> ' . . ’ Nominal Anchor Diameter (inch)
z Anchor Property/Setting Information Notation Units Vr
- - in. 0.250
g Anchor outside diameter d (mm) 6.35)
' A in. 1/4
< Nominal drill bit diameter Choit (mm) ANSI
-~ in. 1-5/8 2-1/2
; Minimum embedment depth Pinom (mm) @1) (64)
-~ in. 2 2-7/8
o) Minimum hole depth Mo (mm) (51) 73)
= - . in, 3-1/4 4
o Minimum member thickness Nimin (mm) ®3) (102)
L . in. 1-1/2
a Minimum edge distance Crmin (mm) (38)
. . , in. 1-1/2
Minimum spacing Smin (mm) (38)
) ' ft.-Ibf. 19
- Max. Installation torque Tinstmax (N-m) (26)
2 . -Ibf. 1
% 8 Max impact wrench power (torque) Timpact max f(tN—r?]) (282)
‘é- = Wrench socket size 1/4 thread in. 38 l
c§>> o 3/8 thread 12
3 1/4 thread 33/64 [
S Internal Threaded Head Maximum head height in.
3 l’ﬁ 0 3/8 thread 43/64
. , 1/4 thread , 12 [
—I Maximum washer diameter in.
m 3/8 thread 21/32
Wrench socket size 12
: Externally Threaded Head Maximum head height 3/8 thread in. 1-3/16
; Maximum washer diameter 21/32
m Effective tensile stress area A in2 0.045
[l (screw anchor bodly) s (mm?) (29.0)
- " ) ksi 100
E Minimum specified ultimate strength futa (/) (690)
- P ksi 80
> Minimum specified yield strength fy (N/mm?) (552)
q For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm? 1 ft-Ib = 1.356 N-m; 1 Ib = 0.0044 kN.
m
@ o
-+ Hangermate+ Anchor Detail in Concrete
> 4 4 <
ey, s oh g s
bgp 4 a4 b . Lgp ab
< s < . s
» QA dbit A AVV » QA dbit ADAVDV
< < b DD “ 4 p +
e LT
1o, LI W Nomenclature [N Lo
q P ‘ d = Diameter of Anchor 4 N A‘ :
A ’ R dht="Diameter of Drill Bit g ok
g R n h hrom = Minimum Nominal Embedment PR h h
= nom R het= Effective Embedment [ — L PR
e e . . N ho = Minimum Hole Depth e . ,
=S a Cancn = Nominal Anchor Length anch,
""" l N ad . j N4 g,
% > i ¢d b A 1: d
= tUj
= .
z =
g =
% Internally Threaded External Thread
z
|
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INSTALLATION INSTRUCTIONS

INSTALLATION INSTRUCTIONS

] Step 1

7| Using the proper
o] drill bit size, drill
-| a hole into the
base material
to the required
depth. The
tolerances of
the drill bit used
should meet the
requirements of
ANS| Standard
B212.15.

1 Step 2
‘| Remove dust
+ 7| and debris from
1 hole during
drilling (e.g. dust
extractor, hollow
1 bit) or following
drilling (e.g.
suction, forced
air) to extract
loose particles
created during
drilling.

i
¥

Step 3

Select a powered
impact wrench or
torque wrench and
do not exceed the
maximum torque,
Timpact,max or Tinst,max,
repectively, for the
selected anchor
diameter and
embedment (See
Table 1). Attach an
appropriate sized hex

socket to the wrench.

Mount the screw
anchor head into

Step 4

Drive the anchor with
an impact wrench

or torque wrench
through the fixture
and into the hole
until the head of

the anchor comes

into contact with the
member surface.

Do not spin the hex
socket off the anchor
to disengage. Insert

threaded rod or

threaded bolt element
into Hangermate+.

the socket.

Hangermate+ Installation Detail for Screw Anchors in the Soffit of Concrete over Steel Deck Floor and Roof

Assemblies, 3-inch Deep Deck Profile'**

SAND-LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 3,000 PSI)

Upper Flute (Valley)

e v N v Y ¥
vies vita v

Min. 2-1/2" " "
r3/4 Clearance Min.
\;

Iv v v v
e R b v

4 =

vita

Min. 3-7/8"
(Typ)

HangerMate+
Anchor (Typ)

Min. 3-7/8"

Min. 12" (Typ)
(ivp) . s e

Lower Flute (Ridge)—
No. 20 Gage Steel Deck Min.

Flute Edge

1. Anchors may be placed in the upper flute or lower flute of the concrete-
filled steel deck profiles provided the minimum hole clearance of 3/4-inch
is satisfied for the selected anchor. See the Tension and Shear Design
information for Anchors Installed in the Soffit of Concrete-Filled Steel Deck
Assemblies table.

2. Anchors in the lower flute may be installed with a maximum 15/16-inch
offset in either directions from the center of the flute. The offset distance
may be increased proportionally for profiles with lower flute widths greater
than those shown provided the minimum lower flute edge distance is also
satisfied. (e.g. 1-1/4-inch offset for 4-1/2-inch wide flute).

3. See the Tension and Shear Design information for Anchors Installed in the
Soffit of Concrete-Filled Steel Deck Assemblies table for design data.

Hangermate+ Installation Detail for Screw Anchors in the Soffit of Concrete over Steel Deck Floor and Roof

Assemblies, 1-1/2-inch Deep Deck Profile'**

SAND-LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 3,000 PSI)

Min. 2-1/2"

v k .‘7 v
K “‘v A HangerMate+\" * *
‘ q' . y Anchor (Typ)
2-1/2"
(Typ.)

No. 20 Gage Steel Deck Min.
Lower Flute Edge

1. Anchors may be placed in the upper flute or lower flute of the concrete-
filled steel deck profiles provided the minimum hole clearance of 3/4-inch
is satisfied for the selected anchor. See the Tension and Shear Design
information for Anchors Installed in the Soffit of Concrete-Filled Steel Deck
Assemblies table.

2. Anchors in the lower flute may be installed in the center of the flute. An
offset distance may be given proportionally for profiles with flute widths
greater than those shown provided the minimum lower flute edge distance
is also satisfied.

3. See the Tension and Shear Design information for Anchors Installed in the
Soffit of Concrete-Filled Steel Deck Assemblies table for design data.
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REFERENCE DATA (ASD)

DEWALT

ENGINEERED BY POWers

Ultimate Load Capacities for Hangermate+ in Normal-Weight Concrete'*

Minimum Minimum Concrete Compressive Strength
Nominal Nominal f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi
Anchor Embedment (17.3 MPa) (20.7 MPa) (27.6 MPa) (41.4 MPa) (55.2 MPa)
Diameter Depth - N . - B
in. in. Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
(mm) Ibs Ihs Ibs Ibs Ihs Ibs Ihs Ihs Ibs Ihs
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
1/4 1-5/8 2,835 1,485 2,995 1,525 3,265 1,525 3,265 1,525 3,265 1,525
(1/4 Thread) 41) (12.6) (6.6) (13.3 6.8) (14.5) 6.8) (14.5) 6.8 (14.5) 6.8)
1-5/8 2,835 2,035 2,995 2,090 3,265 2,090 3,265 2,090 3,265 2,090
1/4 41) (12.6) 9.1) (13.3 9.3 (14.5) 9.3 (14.5) 9.3 (14.5) 9.3
(3/8 Thread) 2-1/2 3,650 2,035 3,855 2,090 4,200 2,090 4,270 2,090 4,270 2,090
(64) (16.2) 9.1) (17.1) 9.3 (18.7) 9.3 (19.0) 9.3 (19.0) 9.3
1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at a minimum at the time of installation.
2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load.

Allowable Load Capacities for Hangermate+ in Normal-Weight Concrete'>**

Minimum Concrete Compressive Strength

Minimum
Nominal Nominal f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi
Anchor Embedment (17.3 MPa) (20.7 MPa) (27.6 MPa) (41.4 MPa) (55.2 MPa)
Diameter Depth ) N - N p
in. in. Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
(mm) Ihs Ibs Ihs Ibs Ihs Ibs Ibs Ihs Ibs Ihs
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
1/4 1-5/8 710 370 750 380 815 380 815 380 815 380
(1/4 Thread) 41) (3.2 (1.6) 3.3 (1.7 (3.6) (1.7) (3.6) 1.7 (3.6) (1.7
1-5/8 710 510 750 525 815 525 815 525 815 525
1/4 1) 82 23) (33 23 (3.6) 23 (3.6) (2.3) (3.6) (2.3)
(3/8 Thread) 2-1/2 915 510 965 525 1,050 525 1,070 525 1,070 525
(64) 4.1 2.3 4.3 2.3 @7 2.3 4.8 2.3 4.8 2.3
1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
2. Allowable load capacities are calculated using an applied safety factor 4.0.
3. Allowable load capacities must be multiplied by reduction factors when anchor spacing or edge distances are less than critical distances.
4. Linear interpolation may be used to determine allowable loads for intermediate embedments and compressive strengths.
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ENGINEERED BY POWers

Edge Distance - Tension (Fyc)

Spacing - Tension (Fys)

REFERENCE DATA (ASD)

Diameter (in) 1/4 Diameter (in) 1/4

Thread Diameter 1/4" 3/8" 3/8" Thread Diameter 1-5/8 1-5/8 2-1/2

Nominal Embedment, hnon (in) 1-5/8 1-5/8 2-1/2 Nominal Embedment, hnon (in) 1-1/5 1-1/5 2
Minimum Edge Distance, cni (in) 1-1/2 1-1/2 1-1/2 Minimum Spacing, Smi (in) 3-3/5 3-3/5 5-5/6
1-1/2 0.77 0.77 0.64 1-1/2 0.77 0.77 0.68
= 1-3/4 0.83 0.83 0.67 1-3/4 0.80 0.80 0.70
% 2 0.88 0.88 0.71 2 0.83 0.83 0.72
'E— 2-1/4 0.94 0.94 0.75 N 2-1/4 0.86 0.86 0.74
2 2-1/2 1.00 1.00 0.78 § 2-1/2 0.89 0.89 0.76
g 2-3/4 1.00 1.00 0.82 ; 2-3/4 0.92 0.92 0.78
_§: 3 1.00 1.00 0.86 § 3 0.99 0.99 0.82
“ 3-1/2 1.00 1.00 0.93 E 3-1/2 1.00 1.00 0.86
4 1.00 1.00 1.00 § 4 1.00 1.00 0.90
& 4-1/2 1.00 1.00 0.94
5 1.00 1.00 0.97
5-1/2 1.00 1.00 1.00
6 1.00 1.00 1.00

Edge Distance - Shear (F.) Spacing - Shear (Fs)
Diameter (in) 1/4 Diameter (in) 1/4

Thread Diameter 1/4" 3/8" 3/8" Thread Diameter 1/4" 3/8" 3/8"
Nominal Embedment, hnon (in) 1-5/8 1-5/8 2-1/2 Nominal Embedment, hnon (in) 1-5/8 1-5/8 2-1/2
Minimum Edge Distance, ¢ (in) 1-1/2 1-1/2 1-1/2 Minimum Spacing, sn (in) 1-1/2 1-1/2 1-1/2
1-1/2 0.68 0.55 0.59 1-1/2 0.61 0.59 0.60
§A 1-3/4 0.79 0.64 0.68 1-3/4 0.63 0.61 0.61
ﬂ § 2 0.90 0.73 0.78 2 0.65 0.62 0.63
Eé 2-1/4 1.00 0.82 0.88 2-1/4 0.67 0.64 0.65
i 2-1/2 1.00 0.92 0.98 2-1/2 0.69 0.65 0.66
2-3/4 1.00 1.00 1.00 . 2-3/4 0.71 0.67 0.68
£ 3 0.73 0.68 0.70
£ 3-1/2 0.76 0.71 0.73
§ 4 0.80 0.74 0.76
g 4-1/2 0.84 0.77 0.79
g 5 0.88 0.81 0.83
8 5-1/2 091 0.84 0.86
e 6 095 0.67 0.89
6-1/2 0.99 0.90 0.92
7 1.00 0.93 0.96
7-1/2 1.00 0.96 0.99
8 1.00 0.99 1.00
9 1.00 1.00 1.00
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DEWALT

PERFORMANCE DATA (SD) ENGINEERED BY POWers

g PERFORMANGCE DATA (SD)
m
(o] : o . YODE LISTE
= Hangermate+ Installation Specifications in Concrete and Supplemental Information'? (I((IEI)EIS E'SIR?;BEBQ’
> Nominal Anchor Diameter (inch)
z Anchor Property/Setting Information Notation Units o
]
(¢ i
> Nominal anchor diameter (a ([Qm) 0(62451)0
; Nominal drill bit diameter Coit in. A1[<Igl
z Minimum nominal embedment depth? Pinom (rg]r'n) 1(;%8 2(614{)2
(o] i
: Effective Embedment Net (r;?rﬁ) 1(3%? 1( 4%‘)1
g Minimum hole depth ho (nlqnm) (521) 2(773/)8
(7] Minimum concrete member thickness Nimin (r;?r'n) 3(81?{)4 (132)
Minimum edge distance Crmin (rg]r'n) 1(-318/)2
- . - _ in. 1-1/2
g O Minimum spacing distance Smin (mm) (39)
=L " . in. 4.30 6.10
é. g Critical edge distance Cac (mm) (109) (155)
= .
= Minimum nominal anchor length? Lanch mn. 1-5/8 2112
?J:O (mm) @1) ©4)
:g" "ﬁ Max Installation torque Tinstmax {,t\llr?]) (;g) (%i)
q Maximum impact wrench power (torque) Timpact,max ft.-b. 190
m pactma (N-m) (2(|)3)
1/4" thread 3/8 -
Wrench socket size in.
E 3/8" thread 172
1/4" thread 33/64 [ -
Internal Threaded Head Maximum head height in.
= g 3/8" thread 43/64
() 1/4" thread 172 | -
Maximum washer diameter in.
m 3/8" thread 21/32
w Wrench socket size 172
g Externally Threaded Head Maximum head height 3/8" thread in. 1-3/16
EI Maximum washer diameter 21/32
: : in? 0.045
'g Effective tensile stress area (screw anchor body) Ase (mm?) (29.0)
= - - ) ksi 100
Minimum specified ultimate strength futa (N/mm?) (690)
Minimum specified yield strength f ksi 80
P y d v (N/mm?) (552)
Ibf/in 1,381,000
o Uncracked concrete ﬂum, (kN/mm) (242)
Mean axial stiffness® b/ 18000
Cracked concrete P (/) (5’6)
For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm? 1 ft-Ib = 1.356 N-m; 1 Ib = 0.0044 kN.

1. The information presented in this table is to be used in conjunction with the design criteria of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable.

2. For installations through the soffit of steel deck assemblies into concrete, see the design information table for installation in the soffit of concrete-filled steel deck assemblies and the installation
details in the soffit of concrete over steel deck for the applicable steel deck profile. Tabulated minimum spacing values are based on anchors installed along the flute with axial spacing equal to
the greater of 3het or 1.5 times the flute width.

3. The embedment depth, hnom, is measured from the outside surface of the concrete member to the embedded end of the anchor.

4. The listed minimum overall anchor length is based on the anchor sizes commercially available at the time of publication compared with the requirements to achieve the minimum nominal
embedment depth, including consideration of a fixture attachment. The minimum nominal anchor length is measured from under the head to the tip of the anchor.

5. Mean values shown, actual stiffness varies considerably depending on concrete strength, loading and geometry of application.

0'A34— 1I¥M3d 8102© SHOHONY TYOINVHOIN — 3AINY TWIINHOIL
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DEWALT

ENGINEERED BY POWVers PERFORMANCE DATA (SD)
CODE LISTED a8
¥ ¥ x - y < L )
Tension Design Information for Hangermate+ Anchor is in Goncrete'? {CC-ES ESR.3889 g
Nominal Anchor Diameter :
Design Characteristic Notation Units (&)
1/4
Anchor category 1,20r3 - 1 E
- . in. 1-5/8 2-1/2
Minimum nominal embedment depth Pnom (mm) @) 64) o
Steel Strength in Tension (ACl 318-14 17.4.1 or ACI 318-11 D.5.1) <
L b 4,535 1%
10 !
Steel strength in tension Nea ®N) (20.2) -
Reduction factor for steel strength ¢ - 0.65 z
Concrete Breakout Strength in Tension (ACI 318-14 17.4.2 or ACI 318-11 D.5.2) <
Effective embedment Net in. 1.20 194 5
(mm) (30) (49) rr
Critical edge distance Cac in. 4.30 6.10
(mm) (109) (155) =
Effectiveness factor for uncracked concrete Kunr - 27 24
Effectiveness factor for cracked concrete Ker - 17
Modification factor for cracked and W . 10
uncracked concrete® on ' _é
Reduction factor for concrete breakout strength® ¢ - 0.65 (Condition B) @+ §
Pullout Strength in Tension (Non-Seismic Applications) (ACI 318-14 17.4.3 or ACI 318-11 D.5.3) m =2
Characteristic pullout strength, b h é’
uncracked concrete (2,500 psi)>® Npurer (kN) See Note 7 < £
Characteristic pullout strength, N b 765 1,415 E 3
cracked concrete (2,500 psi)®® por (kN) (3.4) 6.3) m [aw
Reduction factor for pullout strength® ¢ - 0.65 (Condition B) m
Pullout Strength in Tension for Seismic Applications (ACI 318-14 17.2.3.3 Or ACI 318-11 D.3.3.3) G
Characteristic pullout strength, N b 360 1,170 z
seismic (2,500 psi)*#* P (kN) (1.6) (5.2)
Reduction factor for pullout strength? ¢ - 0.65 (Condition B) =<
For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm? 1 ft-Ib = 1.356 N-m; 1 Ib = 0.0044 kN.
1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations the m
additional requirements of ACI 318-14 17.2.3 or ACI 318-11 D.3.3, as applicable, shall apply. h
2. Installation must comply with published instructions and details. m
3. All values of ¢ were determined from the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3, or ACI 318-11 Section 9.2. If the load combinations of ACI 318-11 Appendix C m
are used, then the appropriate value of ¢ must be determined in accordance with ACl 318-11 D.4.4. For reinforcement that complies with ACI 318-14 Chapter 17 or ACI 318-11 Appendix D
requirements for Condition A, see ACl 318-14 17.3.3(c) or ACI 318-11 Section D.4.3(c), as applicable for the appropriate ¢ factor when the load combinations of IBC Section 1605.2, ACI 318- o
14 Section 5.3 or ACI 318-11 Section 9.2 are used. z
4. The anchors are considered a brittle steel elements as defined by ACI 318-14 2.3 or ACl 318-11 D.1, as applicable °
5. Select the appropriate effectiveness factor for cracked concrete (ker) or uncracked concrete (kuner) and use ¥en = 1.0. o
6. For all design cases Wep = 1.0. The characteristic pullout strength, Nen, for concrete compressive strengths greater than 2,500 psi may be increased by multiplying the value in the table by (f'c
/2,500)% for psi or (f'c / 17.2)* for MPa.
7. Pullout strength does not control design of indicated anchors and does not need to be calculated for indicated anchor size and embedment.
8. Reported values for characteristic pullout strength in tension for seismic applications are based on test results per ACl 355.2, Section 9.5.
9. Anchors are permitted to be used in lightweight concrete provided the modification factor Aa equal to 08 1s applied to all values of fc affecting N.

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2018 DEWALT —REV.D
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PERFORMANCE DATA (SD)

Shear Design Information for Hangermate+ Anchor in Concrete'>’*

DEWALT

ENGINEERED BY POWers

CODE LISTED
ICC-ES ESR-3889

Nominal Anchor Diameter

m
N
; Design Characteristic Notation Units e
z Anchor category 1,20r3 - 1 1
a Thread diameter - in. 1/4 3/8
. . in. 1-5/8 1-5/8 2-1/2
> Minimum nominal embedment depth Pnom n
= (mm) 41) 41) (64)
> Steel Strength in Shear (ACI 318-14 17.5.1 or ACI 318-11 D.6.1)
z Steel strength in shear® Vsa (&bN) (%63) 1(653)5 1('65 3)5
(o] Reduction factor for steel strength®* 0] - 0.60
g Steel Strength in Shear for Seismic Applications (ACI 318-14 17.2.3.3 or ACI 318-11 D.3.3.3)
’ Steel strength in shear, seismic® Veq (lLbN) go% 1(’63%0 1('63 %D
(7] Reduction factor for steel strength . 0.60
in shear for seismic®* ¢ '
Concrete Breakout Strength in Shear (ACI 318-14 17.5.2 or ACI 318-11 D.6.2)
. . in. 0.250 0.250
g Nominal anchor diameter Ca (mm) 6.4) 6.4)
e ’ in. 1.20 1.20 1.94
§ Load bearing length of anchor Le (mm) (30) (30) (49)
a Reduction factor for concrete breakout® ¢ - 0.70 (Condition B)
?3: Pryout Strength in Shear (ACI 318-14 17.5.3 or ACI 318-11 D.6.3)
:QT Coefficient for pryout strength Kep - 1 1 1
Effective embedment Per (rlr:]rh) 1(3%()] 1(3%()) 1( 4%;1
Reduction factor for pryout strength? ¢ - 0.70 (Condition B)

o3 LVINHIONVH 3LIHONOD

For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm?; 1 ft-Ib = 1.356 N-m; 1 Ib = 0.0044 kN.

1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations
the additional requirements of ACI 318-17 17.2.3 or ACI 318-11 D.3.3, as applicable shall apply.

2. Installation must comply with published instructions and details.

3. All values of ¢ were determined from the load combinations of IBC Section 1605.2, ACl 318-14 Section 5.3, or ACl 318-11 Section 9.2. If the load combinations of ACI 318-11 Appendix C
are used, the appropriate value of ¢ must be determined in accordance with ACI 318-11 Section D.4.4. For reinforcement that complies with ACI 318-14 Chapter 17 or ACI 318-11 Appendix
D requirements for Condition A, see ACI 318-14 17.3.3(c) or ACI 318-11 D.4.3(c), as applicable, for the appropriate ¢ factor when the load combinations of IBC Section 1605.2, ACI 318-14
Section 5.3, or ACI 318-11 Section 9.2 are used.

4. The anchors are considered a brittle steel elements as defined by ACI 318-14 2.3 or ACI 318-11 D.1.

5. Reported values for steel strength in shear are based on test results per ACI 355.2, Section 9.4 and must be used for design in lieu of the calculated results using equation 17.5.1.2(b) of ACI
318-14 or equation D-29 in ACI 318-11 D.6.1.2.

6. Reported values for steel strength in shear are for seismic applications and based on test results in accordance with ACI 355.2, Section 9.6 and must be used for design.
7. Anchors are permitted to be used in lightweight concrete in provided the modification factor Aa equal to 0.8 is applied to all values of yf'c affecting Nn.

8. Shear values are for threaded rod or steel inserts with an ultimate strength, Fu > 125 ksi; threaded rod or steel inserts with an Fu less than 125 ksi are allowed provided the steel strength shear
values are multiplied by the ratio of Fu (ksi) of the steel insert and 125 ksi.
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ENGINEERED BY POWVers PERFORMANCE DATA (SD)

. . . . . )
Tension and Shear Design Information for Hangermate+ Anchor in the Soffit CODE LISTED (2
(Through the Underside) of Concrete-Filled Steel Deck Assemblies'?**%% ICC-ES ESR-3889 ()

Anchor Property/Setting Information Notation Units Nominal Anchor Size (inch) :

Anchor Category 1,20r3 - 1 | 1 Lo
Head Style - - Threaded z
Thread Diameter - in. 1/4 3/8 <
Minimum nominal embedment depth Piom (ni1nrh) 1(;151/)8 1(231/)8 2(614/)2 :
Effective Embedment Net (ni?rh) 1(3%()) 1(3%()) 1( 4%? !
Minimum hole depth ho (ni?rh) 1(;1%4 1(;&/;1 2(657/)8 E

Anchors Installed Through the Soffit of Steel Deck Assemblies into Concrete (Minimum 3-7/8-inch-wide deck flute) :
Minimum concrete member thickness® Pimin deck total (ni?r'n) ?116? ?1218? g
Characteristic pullout strength, uncracked N b 1,430 1,430 2,555 E
concrete over steel deck, (3,000 psi) P deck uncr (kN) (6.4) 6.4) (11.4)
Characteristic pullout strength, cracked N Ib 615 615 1,115
concrete over steel deck, (3,000 psi) P deckcr (kN) @2.7) 2.7) (5.0)
Characteristic pullout strength, cracked N b 290 290 920 =
concrete over steel deck,seismic, (3,000 psi) P deckeq (kN) (1.3 1.3 @1 + S
Reduction factor for pullout strength® ¢ - 0.65 ® §
Steel strength in shear, v Ib 1,485 2,740 il >
concrete over steel deck sadeck (kN) (6.6) (12.2) =3
Steel strength in shear, v b 1,040 2,465 < £
concrete over steel deck, seismic sadeckeq (kN) 4.6) (11.0) E 3
Reduction factor for steel strength . 0.60 m fae
in shear for concrete over steel deck® ¢ '

Anchors Installed Through the Soffit of Steel Deck Assemblies into Concrete (Minimum 1-3/4-inch-wide deck flute) g
Minimum concrete member thickness® Pimin, deck total (ni?rh) { 32) A 32) z
Characteristic pullout strength, uncracked N Ib 1,760 1,760 2,075 <
concrete over steel deck, (3,000 psi) P deck uncr (kN) (7.8 7.8 9.2) -
Characteristic pullout strength, cracked N Ib 760 770 910
concrete over steel deck, (3,000 psi) pdeckr (kN) (3.4) (3.4) 4.0) Ll
Characteristic pullout strength, cracked N Ib 355 635 750 h
concrete over steel deck,seismic, (3,000 psi) P deck e (kN) (1.6) 2.8) 3.3 [ TT]
Reduction factor for pullout strength® qS - 0.65 m
Steel strength in shear, concrete v b 1,680 2,180 o
over steel deck s deck (kN) (7.5) 9.7) 2z
Steel strength in shear, concrete v b 1,175 1,960 o
over steel deck, seismic sadeckeq (kN) (5.2) 8.7) O
Reduction factor for steel strength in shear for } 0,60
concrete over steel deck® ¢ ‘

For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm? 1 ft-Ib = 1.356 N-m; 1 Ib = 0.0044 kN.
1. Installation must comply with published instructions and details.

2. Values for Npeck and Npcecker are for sand-lightweight concrete (f'c, min = 3,000 psi) and additional lightweight concrete reduction factors need not be applied. In addition, evaluation for the
concrete breakout capacity in accordance with ACI 318-14 17.4.2 or ACl 318 D.5.2, as applicable, is not required for anchors installed in the deck soffit (through underside).

3. Values for Npgeckeq are applicable for seismic loading and must be used in lieu of Np deckr.

4. For all design cases ¥ep = 1.0. The characteristic pullout strength, Nen, for concrete compressive strengths greater than 3,000 psi anchors may be increased by multiplying the value in the
table by (f'c / 3,000)°* for psi or (f'c / 17.2)* for MPa.

5. Shear loads for anchors installed through steel deck into concrete may be applied in any direction.

6. Values of Vsageck and Vsageckeq are for sand-lightweight concrete and additional lightweight concrete reduction factors need not be applied. In addition, evaluation for the concrete breakout
capacity in accordance with ACl 318-14 17.5.2 or ACl 318-11 D.6.2, as applicable, and the pryout capacity in accordance with ACI 318-14 17.5.3 or ACI 318-11 D.6.3, as applicable, are
not required for anchors installed in the soffit (through underside).

7. Shear values are for threaded rod or steel inserts with an ultimate strength, Fu > 125 ksi; threaded rod or steel inserts with an Fu less than 125 ksi are allowed provided the steel strength
shear values are multiplied by the ratio of Fu (ksi) of the steel insert and 125 ksi.

8. The minimum concrete member thickness, hmindecktotal, is the minimum overall thickness of the concrete-filled steel deck (depth and topping thickness).

9. All values of ¢ were determined from the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACI 318 Section 9.2. If the load combinations of ACI 318 Appendix C are used,
then the appropriate value of ¢ must be determined in accordance with ACI 318-11 D.4.4 (ACI 318-08).
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PERFORMANCE DATA (SD)

Factored Resistance Strength (BN, And @V,) Calculated In Accordance With ACI 318-14 Chapter 17:

1- Tabular values are provided for illustration and are applicable for single anchors installed in normal-weight
concrete with minimum slab thickness, ha = hmin, and with the following conditions:
- Cat IS greater than or equal to the critical edge distance, Cac (table values based on Cat = Cac).
- Ca2 IS greater than or equal to 1.5 times Car.

2-  Calculations were performed according to ACl 318-14 Chapter 17. The load level corresponding to the
controlling failure mode is listed. (e.g. For tension: steel, concrete breakout and pullout; For shear: steel,
concrete breakout and pryout). Furthermore, the capacities for concrete breakout strength in tension
and pryout strength in shear are calculated using the effective embedment values, hef, for the selected
anchors as noted in the design information tables. Please also reference the installation specifications for
more information.

3- Strength reduction factors (s) were based on ACI 318-14 Section 5.3 for load combinations.
Condition B is assumed.

4- Tabular values are permitted for static loads only, seismic loading is not considered with these tables. =

5- For designs that include combined tension and shear, the interaction of tension and shear loads must be
calculated in accordance with ACI 318-14 Chapter 17.

6- Interpolation is not permitted to be used with the tabular values. For intermediate base material
compressive strengths please see ACI 318-14 Chapter 17. For other design conditions including seismic
considerations please see ACl 318-14 Chapter 17.

SYOHONY TVIINVHIIW

Tension and Shear Design Strength Cracked Concrete

o3 LVINHIONVH 3LIHONOD

o9
[}
=4 o p
g:'; Nominal Minimum Concrete Compressive Strength
= Nominal Embed. f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi
< Anchor Depth
@ Diameter Bnom oNn o\Un oNn o\Un ehn o\Un ehn o\Un ehn o\Un
> (in.) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
= (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
=
(=} 1/4"

(1/4" thread) 1-5/8 495 645 BIlS

1/4" 1-5/8 495 645 925
(3/8"thread) | 5.1/ 920 1,060 925 1,195 925
[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

Tension and Shear Design Strength Uncracked Goncrete

Nominal Minimum Concrete Compressive Strength
Nominal Embed. f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi
D‘i\::lmr D::::h oNn s\Un oNn s\Un oNn s\Un oNn o\Un oNn o\Un
(in.) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (bs.) (Ibs.) (Ibs.) (Ibs.)
1/4"
(1/4" thread) 1-5/8 1,158 1,785 516
1/4" 1-5/8 1,155 1,785 925
(/8" thread) {54/ 2,110 2,950 925
[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls
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ORDERING INFORMATION

ORDERING INFORMATION 'é!
20V Max* SDS Plus Rotary H; cL=E °
VP AITNNGES Impact Wrench :
™ g
- &
Catalo . . - DCH293R2 =
Numheg' Screw Size Hang Rod Size Socket Size | Box Qty. | Cin. Qty. Delz7srz0n DRI |_1 _s-:‘/:';; DCF883L2 -
1"L-Shape | 1" D-Handle | ‘E°eERE. 3/*‘3"“;"'115;01 <
Carbide Bits S E
- = | =
Hangermate+ Internal Thread e }JWW g
x'ﬂ_l,} E
PFM2211100 | 1/4" x 1-5/8" Vertical 1/4" 3/8" 25 125 DW5517 DW5417 DW5417 DWMT19051B
PFM2211200 | 1/4" x 1-5/8" Vertical 3/8" 1/2" 25 125 DW5517 DW5417 DW5417 DWMT19169B
PFM2211250 | 1/4" x 2-1/2" Vertical 3/8" 1/2" 25 125 DW5517 DW5417 DW5417 DWMT19169B
2
Hangermate+ External Thread - 4 o1, @+ §
L \ {
i (11 e
PFM1421000 | 1/4" x 1-5/8" Vertical 3/8" 172" 25 125 DW5517 DW5417 DW5417 DWMT19052B h =
PFM1421050 | 1/4" x 2-1/2" Vertical 3/8" 172" 25 125 DW5517 DW5417 DW5417 DWMT19052B < £
- o
The published size includes the diameter and length of the anchor measured from under the head. a- 0pt|mum ool Match E C%
[ - Maximum Tool Match m
1]
Zinc Economy Rod Coupling Nuts g
Catalog Number Coupler Size Box Qty. Ctn. Qty. <
030007 3/8"-16x1/2"x1-1/8" 100 1000 \/ :
LLI
-
Zinc Reducing Rod Coupling Nuts (1T]
Catalog Number Coupler Size Box Qty. Cin. Qty. m
030016 3/8"-16 - 1/4"-20 50 1000 a NN / o
030017 1/2"-13 - 3/8"-16 50 500 % ¥ E
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GENERAL INFORMATION
MINI-UNDERCUT+"

Internally Threaded Undercut Anchor

PRODUCT DESCRIPTION

The Mini-Undercut+ anchor is an internally threaded, self-undercutting anchor designed for
performance in cracked and uncracked concrete. Suitable base materials include post-tension
concrete (PT slabs), hollow-core precast concrete, normal-weight concrete, sand-lightweight concrete
and concrete over steel deck. The Mini-Undercut+ anchor is installed into a pre-drilled hole with

a power tool and a setting tool. The result is an anchor which can provide consistent behavior at
shallow embedments as low as 3/4 of an inch. After installation a steel element is threaded into the
anchor body.

GENERAL APPLIGATIONS AND USES

e Tension zones, seismic and e Cable Trays and Strut
wind loading applications « Suspended Lighting
e Suspended Conduit

FEATURE AND BENEFITS

+ Ideal for precast hollow-core plank and post-tensioned concrete slabs

+ Cracked concrete tested alternative to a mini dropin anchor

+ ANSI carbide stop bit with enlarged shoulder for accurate drill depth

+ Anchor design allows for shallow embedment as low as 3/4 of an inch

+ Internally threaded anchor for easy adjustment and removability of threaded rod or bolt
+ Drill and drive the anchor with one tool for fast anchor installation

APPROVALS AND LISTINGS

e |nternational Code Council, Evaluation Service (ICC-ES), ESR-3912 for Concrete and Hollow-Core
precast slabs, code compliant with the 2015, IBC, 2015 IRC, 2012 IBC, 2012 IRC, 2009 IBC, and
2009 IRC.

e Tested in accordance with ACI 355.2 (including ASTM E 488) and ICC-ES AC193 for use in
concrete under the design provisions of ACl 318-14 Chapter 17 or ACI 318-11/08 Appendix D

e Fvaluated and qualified by an accredited independent testing laboratory for recognition in
cracked and uncracked concrete including seismic and wind loading (Category 1 anchors)

GUIDE SPECIFICATIONS

CSI Divisions: 03 16 00 - Concrete Anchoring and 05 05 19 - Post Installed Concrete Anchors.
Expansion anchors shall be Mini-Undercut+ as supplied by DEWALT, Towson, MD. Anchors shall be
installed in accordance with published instructions and the Authority Having Jurisdiction.

DEWALT

ENGINEERED BY POWers

SECTION CONTENTS

General Information..................... 318
Installation Instructions.............. 319
Reference Data (ASD).........ouunuues 320
Strength Design (SD)

Ordering Information

MINI-UNDERCUT+

THREAD VERSION

e UNC Thread

ANCHOR MATERIALS

e 7Zinc plated carbon steel
ANCHOR SIZE RANGE (TYP))
° 3/8"

SUITABLE BASE MATERIALS

e Post-Tension Concrete
e Precast Hollow-Core Plank
e Normal-weight concrete

CODE LISTED
ICC-ES ESR-3912
CONCRETE

DDA

DEWALT DESIGN ASSIST

www. DEWALT.com
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INSTALLATION INSTRUCTIONS

INSTALLATION INSTRUCTIONS

INSTALLATION PROGEDURE (USING SDS PLUS SYSTEM)

B

, B B B
o v % v v v v

(3
<
v .
P’

ANANA

v, v, A v, v,

Using the required stop drill
bit, drill a hole into the base
material to the required depth
using the shoulder of the drill
bit as a guide. The tolerances
of the drill bit used must meet

Remove dust and debris from
the hole during drilling (e.g.
dust extractor) or following
drilling (e.g. suction forced
air) to extract loose particles
created by drilling.

Attach the required SDS setting
tool to the hammer-drill. Mount
the open end of the anchor
onto the setting tool. Drive the
anchor into the hole until the
shoulder of the anchor is flush

Thread the rod or bolt

by hand until snug tight
(minimum of 4 full rotations).

Do not further tighten with
adjustable wrench or similar tool.

)
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the requirements of ANSI with the base material. -
Standard B212.15. : 2
o
- - - = =
Installation Information for Mini-Undercut+ Anchor'** ; <
Nominal Anchor Diameter (inch) §
Anchor Property/Setting Information Symbol Units : 8
& s
Anchor outside diameter da (r;]nrh) %2295) : §
[av]
: in. 3/8 “I o
Internal thread diameter (UNC) d (mm) ©.5) n =
inal il bt i in. 5/8 -
Nominal drill bit diameter Coit n ©
(mm) ANSI : =
- . =
Minimum nominal embedment depth Pnom (rlnnrh) 8/94) —
. in. 3/4 E
Effective embedment depth Nes mm) (19) E
in. 3/4
Hole depth ho (mm) {19)
Overall anchor length (before setting) Qm (r%nr'n) 1(‘2/ 2)6
Approximate tool impact power (hammer-drill) - J 211028
Minimum diameter of hole clearance in fixture for d in 7116
steel insert element (following anchor installation) " '
Minimum member thickness in normal-weight h in. 2-1/2
concrete m (mm) (64)
Minimum cover thickness in hollow core concrete Ao in. 1-1/2
slabs (see Hollow-Core concrete figure) mincore (mm) (38)
Critical edge distance Cac (rl]nrh) 2(517/)4
Minimum edge distance Crmin (rlnnrh) 2(-614/)2
Minimum spacing distance Srmin (rinnrh) (736)
Maximum installation torque Tmax I,t\llnt;) (% %
|
Effective tensile stress area A in2 0.044 =
(undercut anchor body) ¢ (mm3) (28.4) =
. o
Minimum specified ultimate strength futa N /?T?'mQ) 9(%5?5%0 g
©
. o
Minimum specified yield strength fi s 72’3%0 =
Uncracked concrete Ibf/in. 50,400 S
Mean axial stiffness* P - §
Cracked concrete L Ibf/in. 29,120 L
For SI: 1 inch = 25.4 mm, 1 ft-Ibf = 1.356 N-m. HE‘J
1. The information presented in this table is to be used in conjunction with the design criteria of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable. %
2. For installation detail for anchors in hollow-core concrete slabs, see Hollow-Core concrete figure. ‘é
3. The embedment depth, hom, is measured from the outside surface of the concrete member to the embedded end of the anchor. %’
4. Mean values shown, actual stiffness varies considerably depending on concrete strength, loading and geometry of application. @
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Mini-Undercut+ Anchor Detail

Before After
Mini-Undercut+ Anchor Installed with Steel Insert Element

m 1 vi[-a Folea -y v -4 ¥ o4
ﬂ 4‘ .| dtm.;> . 4‘ 4‘ - dm‘:‘ > 4‘
' . " ' . " M 4 ' J ' . A " A [ 4 ' ’
; ' T /\ .A A. A ; 3 Al
> d> <7 > > °v> <7T S STOP DRILL BIT
4 Wy Y h A Y Vi SRERR
— “ e, v } . B, “4 v b . P S
a . | o L4 ol
> ' " 14 | ™ 4 A
Al - |- A 2 ™ -
- - AR Vs MINI-UNDERCUT+
e
- L [
(7] v “n,
“hov .4
<)
'd,
A

=
T
i=
3 .E Do not exceed ( Tmax
@D
§ = Do not exceed Qm/ax
=t
20 REFERENCE DATA (ASD)
sm
i - v | Ultimate and Allowable Tension Load Gapacities for Mini-Undercut+ in Normal-Weight Goncrete'*
-
;3)‘ O . o Minimum Concrete Compressive Strength
Rl e N?‘T:’l;al ':Illl:‘llnl:‘:anll f'c = 3,000 psi (20.7 MPa) f'c = 4,000 psi (27.6 MPa)
:I D‘i\:ﬂ:t);r EI;';:‘I’;"- Ultimate Allowable Ultimate Allowable
2 d in. Tension Shear Tension Shear Tension Shear Tension Shear
in. (mm) Ibs Ibs Ibs Ibs Ibs Ibs Ibs Ibs
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
38 3/4 1,535 1,975 385 495 1,770 2,275 445 570
(19) 6.9) 8.8) 1.7) 2.2) (7.9 (10.1) 2.0) 2.5)

1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
2. Allowable load capacities are calculated using an applied safety factor of 4.0.
3. Linear interpolation may be used to determine allowable loads for intermediate compressive strengths.

Ultimate and Allowable Tension Load Gapacities for Mini-Undercut+ in Hollow-Core Plank'?*

. - Minimum Concrete Compressive Strength
i [t fic = 5,000 psi (34.5 MPa) fic = 6,000 psi (41.4 MPa) fic = 8,000 psi (55.2 MPa)
Anch Embed. : = -
= :: e‘t’;r I')‘; pth Ultimate Allowable Ultimate Allowable Ultimate Allowable
d in. Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
in. (mm) Ibs Ibs Ibs Ibs Ibs Ibs Ibs Ibs Ibs Ibs Ibs Ibs
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
3/8 3/4 1,855 2,590 465 650 2,035 2,835 510 710 2,345 3,275 585 820
19) 8.3) 11.5) 2. 2.9 9.1) (12.6) 2.3) 3.2) (10.4) (14.6) (2.6) (3.6)

1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
2. Allowable load capacities are calculated using an applied safety factor of 4.0.
3. Linear interpolation may be used to determine allowable loads for intermediate compressive strengths.

Mini-Undercut+ Installed Detail for Anchor in the Underside of Hollow-Core Concrete slabs

BT

3'A3d = L1YMIQ 8102@ SHOHONY T¥OINVHOF — 3AIN9 TYIINHOIL

Mini-Undercut+ (Typ)
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STRENGTH DESIGN (SD) 2
Tension Design Information for Mini-Undercut+ Anchors in the Underside of (|(‘:)an]3 E'Sl;e’lgﬁzl’ (o]
Normal-weight Concrete and the Underside of Hollow-Core Concrete Slahs'>*5 5
Nominal Anchor Size / Threaded Rod Diameter (inch) z
Design Characteristic Notation Units

3/8 <

Anchor categol 1,20r3 - 1
- i 3/4 wd
Nominal embedment depth Pinom (r;?r'n) (19) <
Steel Strength In Tension (ACI 318-14 17.4.1 or ACI 318-11 D.5.1) !
Steel strength in tension Nsa (ll(bN) é‘ggg E
Reduction factor for steel strength ¢ - 0.65 :
Concrete Breakout Strength In Tension (ACI 318-14 17.4.2 or ACI 318-11 D.5.2) ( ® )

. in. 3/4 il
Effective embedment Net (mm) (19 E
Effectiveness factor for uncracked concrete Kuncr - 24
Effectiveness factor for cracked concrete Ker - 17
Modification factor for cracked and -
uncracked concrete Pon - 1.0 (see note 9) = 5

L o
Critical edge distance Cac (r;?r'n) 2(517/)4 ; %
=)
Reduction factor, concrete breakout strength® i) - 0.40 -5
©
Pullout Strength In Tension (ACI 318-14 17.4.3 or ACI 318-11 D.5.3) o 5
Ib [« =5
Pullout strength, uncracked concrete Np,uncr (KN) See note 7 “l 3
[av]
D
Pullout strength, cracked concrete Np.cr “I(bN) é5g) n =
: =
Reduction factor, pullout strength ¢ - 0.40 § ‘_é’
Pullout Strength In Tension For Seismic Applications (ACI 318-14 17.2.3.3 or ACI 318-11 D.3.3.3) [ %
-_—
Characteristic pullout strength, seismic Noeg (ll(bN) (14 18%) =
. I
Reduction factor, pullout strength, seismic i) - 0.40 E
For SI: 1 inch = 25.4 mm, 1 ksi = 6.894 N/mm2; 1 Ibf = 0.0044 kN.
1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations the
additional requirements of ACI 318-14 17.2.3 or ACl 318-11 D.3.3, as applicable, shall apply.

. Installation must comply with manufacturer’s published installation instructions and details.

. All values of ¢ are applicable with the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3, or ACl 318-11 Section 9.2.

. The threaded rod or bolt strength must also be checked, and the controlling value of ¢sa between the anchor and rod must be used for design.
. Select the appropriate effectiveness factor for cracked concrete (k) or uncracked concrete (kuer) and use Yew = 1.0.

. The characteristic pullout strength for concrete compressive strengths greater than 2,500 psi for anchors may be increased by multiplying the value in the table by (f'c / 2,500)°° for psi or
(f'c /17.2)°. For hollow-core concrete slabs the characteristic pullout strength for concrete compressive strengths greater than 6,000 psi for anchors may be increased by multiplying the value
in the table by (f'c / 6,000)° for psi or (f'c / 41.4)°%.,

7. Reported values for characteristic pullout strength in tension for seismic applications are based on test results per ACl 355.2, Section 9.5.
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g Shear Design Information for Mini-Undercut+ Anchors in the Underside of (|?c])Els E';;;glml)
g Normal-weight Concrete and the Underside of Hollow-Core Goncrete Slahs'2%*%¢
= = ] o ) ] Nominal Anchor Size / Threaded Rod Diameter (inch)
> Design Characteristic Notation Units s
z Anchor category 1,20r3 - 1
~ in 3/4
g Nominal embedment depth Pinom (mm) (19)
- Steel Strength in Shear (ACI 318-14 17.5.1 or ACI 318-11 D.6.1)
; b 985
> Steel strength in shear Vsa ) (4.4)
z Reduction factor, steel strength ¢ - 0.60
g Steel Strength in Shear for Seismic (ACI 318-14 17.2.3.3 or ACI 318-11 D.3.3.3)
. P Ib 895
o Steel strength in shear, seismic Vsa, e KN) 4.0)
’ Reduction factor, steel strength in shear, seismic () - 0.60
m Concrete Breakout Strength in Shear (ACI 318-14 17.5.2 or ACI 318-11 D.6.2)
) . in. 3/4
Load bearing length of anchor in shear Le (mm) {19
5 . ) . in. 0.625
% g Nominal outside anchor diameter da (mm) (15.9)
2 E Reduction factor for concrete breakout strength () - 0.45
= — Pryout Strength in Shear (ACI 318-14 17.5.3 or ACI 318-11 D.6.3)
g .c Coefficient for pryout strength Kep = 1.0
8 = Effective embedment N in. 34
< : (mm) (19
% U Reduction factor, pryout strength ¢ - 0.45
(@}
=t m For SI: 1 inch = 25.4 mm, 1 Ibf = 0.0044 kN.
35 : 1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations the
S O additional requirements of ACl 318-17 17.2.3 or ACI 318-11 D.3.3, as applicable shall apply
S = 2. Installation must comply with manufacturer’s published installation instructions and details.
4 3. All values of ¢ are applicable with the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3, or ACl 318-11 Section 9.2.
= 4. The strengths shown in the table are for the Mini-Undercut+ anchors only. Design professional is responsible for checking threaded rod strength in tension, shear, and combined tension and
g shear, as applicable.
5. Reported values for steel strength in shear are based on test results per ACI 355.2, Section 9.4 and must be used for design in lieu of the calculated results using equation 17.5.1.2b of ACI
318-14 or equation D-29 in ACI 318-11 D.6.1.2.
6. Reported values for steel strength in shear for the Mini-Undercut+ anchors are for seismic applications and based on test results in accordance with ACI 355.2, Section 9.6 and must be used
for design.
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ORDERING INFORMATION ("]
(-4
Mini-Undercut+ (o]
Cat. No. Anchor Size Rod/Anchor Dia. | Drill Diameter Overall Length Box Qty. Ctn. Qty. [ :
PFM2111820 3/8" x 3/4" 3/8" 5/8" 3/4" 100 600 z
= |
Accu-Bit" for DEWALT Mini-Undercut+ s
Cat. No. Mini-Undercut+ Size “‘“”Iﬁ'a‘f"‘“’ Dionher | DriftDepth | sta. Pack E
PPA2431720 | 5/8" x 3/4" Stop Drill Bit - PT Anchor 3/8" 5/8" 3/4" 1 <
=
O
']
SDS Plus Setting Tool for DEWALT Mini-Undercut+ E
Cat. No. Mini-Undercut+ Size Rod/Anchor | sta, pack M
PFM2101720 | 3/8" SDS+ Setting Tool - PT Anchor 3/8" 1 — »~ -
E S
+ 5
=5
Mini-Undercut+ Ordering Matrix 3 3
- SDS Plus 5
i Accu-Bit s Recommended SDS
Description Anchor Cat No. Cat. No. Se(t;':::g"':t.)ol Hammer-Tools (DEWALT) E §
©
3/8" x 3/4" Mini-Undercut+ PFM2111820 PPA2431720 PFM2101720 DCH273, DCH133, D25133, D25262 n _GEJ
'_
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Wood-Knocker I+ concrete inserts are installed onto wooden forms used to support newly
poured concrete floor slabs, roof slabs or walls.

When the forms are stripped, the color-coded flange is visibly embedded in the concrete surface. The
inserts allow the attachment of steel threaded rod or threaded bolts in sizes ranging from 1/4"

to 3/4" in diameter, including a 3/8-1/2" multi insert. The hex impact plate offers resistance to
rotation within the concrete as a steel threaded rod or threaded bolt is being installed.

GENERAL APPLICATIONS AND USES

WOOD-KNOCKER II+
WOOD FORM INSERT

* Hanging Pipe and Sprinkler Systems ¢ Mechanical Unit Overhead Utilities ANCHOR MATERIALS
 HVAC Ductwork and Strut Channels e Conduit and Lighting System e Carbon Steel and Engineered Plastic
e Suspending Trapeze and Cable Trays e Seismic Loading and Cracked Concrete ROD/ANCHOR SIZE RANGE (TYP.)

FEATURES AND BENEFITS * 1/4" to 3/4" threaded rod for

. . . Wood-Knocker Concrete Inserts

+ Fast and simple to install, low installed cost
. . e SUITABLE BASE MATERIALS

+ Color coded by size for simple identification

. . , e Normal-weight Concrete
+ Wood-Knocker I+ can be installed in wood form pours only 3.5" thick , , o
e Lightweight Concrete
+ Hex head does not rotate when set

+ Insert design allows for full thread engagement

+ All sizes suitable for tension and shear loading

APPROVALS AND LISTINGS

e |nternational Code Council, Evaluation Service (ICC-ES), ESR-3657 for concrete - approved for CODE LISTED
seismic and wind loading ICC-ES ESR-3657

« Code compliant with the 2015 IBC, 2015 IRC, 2012 IBC, 2012 IRC, 2009 IBC, and 2009 IRC =

e Tested in accordance with ASTM E488 and ICC-ES AC446 for use in concrete
under the design provisions of ACI 318 (Strength Design method) DDA
e Evaluated and qualified by an accredited independent testing laboratory

for recognition in cracked and uncracked concrete
e Underwriters Laboratories (UL Listed) - File No. EX1289, see listing for sizes.

Also UL listed and recognized for use in air handling spaces.

e FM Approvals (Factory Mutual) — File No. J.I. 3059197

GUIDE SPECIFICATIONS

CSI Divisions: 03 15 19 - Cast-In Concrete Anchors and 03 16 00 - Concrete Anchors. Concrete
inserts shall be Wood-Knocker Il+ as supplied by DEWALT, Towson, MD. Anchors shall be installed in
accordance with published instructions and the Authority Having Jurisdiction.
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ENGINEERED BY POWVErS' MATERIAL SPECIFICATIONS
MATERIAL SPECIFICATIONS
Wood-Knocker Il+
Anchor Component Component Material
Insert Body AISI 1008 Carbon Steel or equivalent
Flange Engineered Plastic

ASTM B 633 (Fe/Znb)

'é)
Z
Zinc Plating . ! ' ; . - <
Min. plating requirements for mild service condition -
Material Properties for Threaded Rod s
- Steel Specification Rod Diameter Minimum Yield Strength, Minimum Ultimate Strength, -
Steel Description (ASTM) (inch) 1, (ksi) 1, (ksi) >
Standard carbon rod A 36 or A 307, Grade C 1/4 10 3/4 36.0 58.0 <
High strength carbon rod A 193, Grade B7 1/4 10 3/4 105.0 125.0 :
o
INSTALLATION INSTRUCTIONS E
Installation Instructions for Wood-Knocker i+
Position Drive Prepare Attach
(22}
Step 1 Step 2 T ~.o .| Step3 Step 4 3+ 5
Position insert on Drive inserthead |+ v =7 | After formwork After concrete - 2
formwork plastic down until head et e L removal, remove pour and cure, ®_ ©
down. contacts plastic. Woalr “a > | nails as necessary install threaded : ©
e o] (e.g. flush mounted steel element (rod/ =
" | fixtures). bolt) into the insert Ll s
— by firmly pushing !
threaded rod through
plastic center to o
puncture thread
seal. Attach fixture o
as applicable (e.g. z
seismic brace). z
]
INSTALLATION SPECIFICATIONS (o]
Wood-Knocker ll+ Cast-In-Place Inserts for Form Pour Concrete 8
A‘—‘ Head
rPlate Internal Thread ;
. 1/4", 3/8", Internal
Thread
I 5/8" or 3/4"
2-3/4"

(o} .50"/

Thread Size 175" Thread Size
4 Marking Marking
RIS -4
SECTION A-A SECTION A-A
Before Setting After Setting
Wood-Knocker Il+ .
Nominal Rod/Anchor Size [l o
Dimension Notation [
1/4" 3/8" 3/8" & 1/2" Multi 1/2" 5/8" 3/4" T -
Thread Size, UNC - 1/4-20 | 3/8-16 | 3/8-16 | 1/2-13 | 1/2-13 | 5/8-11 3/4-10 %
Approx. Internal Thread Length (in.) - 3/8 5/8 9/16 9/16 1116 15/16 1-1/8 g
©
e e R e B B L N R ‘
Plastic Sleeve Flange Dia. (in.) Cot 2-3/8 2-3/8 2-3/8 2-3/8 2-3/8 2-3/8 E
Plastic Sleeve Flange Thickness (in.) - 3/16 3/16 3/16 3/16 3/16 3/16 ég
Overall Length, after setting (in.) 1) 2 2 2 2 2 2 %
Break-Off Nail Length (in.) [ 3/4 3/4 3/4 3/4 3/4 3/4 dot =
Steel Head Plate Thickness (in.) tsn 1/8 1/8 1/8 1/8 1/8 1/8 %
g
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REFERENCE DATA (ASD) ENGINEERED BY POWers

REFERENCE DATA (ASD)

Ultimate and Allowable Load Capacities for Wood-Knocker lI+ Inserts Installed
in Normal-Weight Concrete'**

1. Allowable load capacities listed are calculated using an applied safety factor of 3.0.
2. The allowable working load must be the lesser of the insert capacity or the steel strength of the threaded rod.
3. Linear interpolation may be used to determine ultimate loads for intermediate compressive strengths.

m

=

> Minimum Concrete Compressive Strength (f'c)

z Rod/Insert Nominal N p

— I;’iam':;zr Embedment Insert Edge 3,000 psi 4,500 psi

e d D‘;P“' sl'?:'“!l "'s}:m Ultimate Load Allowable Load Ultimate Load Allowable Load
> n. in. Tension Shear Tension Shear Tension Shear Tension Shear
= Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
> 1/4 2 6 6 3,720 1,490 1,240 495 4,250 1,610 1,415 535
z 3/8 2 6 6 4,820 5,330 1,605 1,775 7,190 5,620 2,395 1,875
o) 12 2 6 6 4,820 7,400 1,605 2,465 7,190 8,590 2,395 2,865
: 5/8 2 6 6 4,650 11,360 1,550 3,785 7,350 13,010 2,450 4,335
o 3/4 2 6 6 4,650 11,360 1,550 3,785 7,350 14,590 2,450 4,865
wn

Q Ultimate and Allowable Load Capacities for Wood-Knocker li+ Inserts Installed

a E in Sand-lightweight Concrete'?

@ o

;i o Rod/Insert Nominal f'c > 3,000 psi

@D " Embedment Insert Edge "

© U Dlan‘}eter Depth Spacing Distance Ultimate Load Allowable Load

“ ] in. h L L Tension Shear Tension Shear
z n. Ibs. Ibs. Ibs. Ibs.
z 1/4 2 6 6 3,570 1,380 1,190 460
o 3/8 2 6 6 4,270 5,280 1,425 1,760
o 1/2 2 6 6 4,270 7,180 1,425 2,395
z 5/8 2 6 6 4,600 7,590 1,535 2,530
m 3/4 2 6 6 4,600 7,590 1,535 2,530
w 1. Allowable load capacities listed are calculated using an applied safety factor of 3.0.

® 2. The allowable working load must be the lesser of the insert capacity or the steel strength of the threaded rod.
— 3. For 174", 3/8" and 1/2" diameters: When the inserts are spaced 3" center-to-center the inserts allowable tension capacity must be reduced by 25 percent and the allowable shear
+_ capacity reduced by 15 percent. When the inserts have a 3" edge distance the inserts allowable tension capacity does not require a reduction and the allowable shear capacity must be
reduced by 40 percent.

o L . v L8 178
TV Yoy, vooou. N V4 . 4
R 4, 4,
Min |7 ) LR
N v B - v
LR 7L PR A v e
A 4 N
vita v, vty 4 ", vlta o, vlta
sy 4 H 4, 4 4
; .
v vp 4 V‘> v vp 4 Vp

Wood-Knocker

Insert (Typ)

Threaded Rod (Typ)
S Allowable Steel Strength for Threaded Rod
=
r% Anchor Nominal Allowable Tension Allowable Shear
= Diameter Area of ASTM ASTM ASTM ASTM ASTM ASTM
2 & i A36 A307 Grade C A193 Grade B7 A36 A307 Grade C A193 Grade B7
= in. in. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
g 1/4 0.0491 940 940 2,160 485 485 1,030
2 3/8 0.1104 2,115 2,115 4,375 1,090 1,090 2,255
g 1/2 0.1963 3,755 3,755 7,775 1,940 1,940 4,055
% 5/8 0.3068 5,870 5,870 12,150 3,025 3,025 6,260
E 3/4 0.4418 8,455 8,455 17,495 4,355 4,355 9,010
= Allowable tension = fu (Anem) (0.33); Allowable shear = fu (Anom) (0.17)
|
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STRENGTH DESIGN (SD)
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Wood-Knocker ll+ Insert Design Information'>*°57
Design Information Symbol Units 1/4-inch 3/8-inch 1/2-inch 5/8-inch 3/4-inch
in. 0.7 0.7 0.7 1.0 1.0
Insert 0.D. s (0o (mm) (18) (18) (18) (25) 25)
) in? 1.20 1.20 1.20 1.30 1.30
Insert head net bearing area Abrg () 762) 762) 762) (839) (839)

. in. 1.75 1.75 1.75 1.75 1.75

Effective embedment depth Net (mm) 5) 45) 45) 45) 45)
- ' ) 35 3.5 3.5 35 35
Minimum member thickness Pimin ©9) ©9) ©9) ©9) ©9)

) - 24 24 24 24 24
Effectiveness factor for cracked concrete Ko ) (10) (10) (10) (10) (10)
Modification factor for tension strength in uncracked concrete Yen - 1.25 1.25 1.25 1.25 1.25

. ) - Ib 10,270 10,270 9,005 12,685 12,685
Nominal tension strength of single insert as governed by steel strength Nsajinsert (N) (45.7) (45.7) (40.1) (56.4) (56.4)
Nominal tension strength of single insert as governed by steel Neai b 10,270 10,270 9,005 12,685 12,685
strength, for seismic loading sajnserteq (kN) 45.7) 45.7) (40.1) (56.4) (56.4)

) - Ib 7,180 7,180 7,180 9,075 9,075
Nominal steel shear strength of single insert Vsa,insert (N) (319 (319 (319 (40.4) (40.4)

. o — . Ib 7,180 7,180 7,180 9,075 9,075
Nominal steel shear strength of single insert, for seismic loading Vsajinserteq (kN) (319 (319 (31.9 (40.4) (40.4)

For SI: 1 inch = 25.4 mm, 1 inch? = 635 mm?, 1 pound = 0.00445 kN, 1 psi = 0.006895 MPa. For pound-inch unit: 1 mm = 0.03937 inches.
1. Concrete must have a compressive strength f'c of 2,500 psi minimum.
2. Design of headed cast-in specialty inserts shall be in accordance with the provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D for cast-in headed anchors.

3. Strength reduction factors (g) for the inserts are based on ACI 318-14 17.3.3 or ACI 318-11 D.4.3 for cast-in headed anchors. Condition B is assumed. Strength reduction factors
for load combinations in accordance with ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2 governed by steel strength of the insert are taken as 0.65 for tension and 0.60 for shear;
values correspond to brittle steel elements. The value of @ applies when the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2 are used
in accordance with ACI 318-14 17.3.3 or ACI 318-11 D.4.3. If the load combinations of ACI 318-11 Appendix C are used, then the appropriate value of @ must be determined in
accordance with ACl 318-11 D4.4.

. The concrete tension strength of headed cast-in specialty inserts shall be calculated in accordance with ACI 318-14 Chapter 17 or ACl 318-11 Appendix D.

. Insert 0.D. is the outside diameter of the headed insert body.

. Only the largest size of threaded rod or bolt for the 3/8 & 1/2 inch multi insert must be used for applications resisting shear loads.

. Minimum spacing distance between anchors and minimum edge distance for cast-in Wood-Knocker ll+ anchors shall be in accordance with ACl 318-14 17.7 or ACI 318-11 D.8.

. The strengths shown in the table are for inserts only. Design professional is responsible for checking threaded rod or bolt strength in tension, shear, and combined tension and shear, as
applicable. See Steel Design Information table for common threaded rod elements.

0 N o oA

Wood-Knocker ll+ Insert Installed in Soffit of Form Pour Goncrete Floor and Roof Assemblies

Normal Weight Concrete
/ Or Lightweight Concrete

(Minimum 2,500 PSI)
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Concrete Inserts

WOOD-KNOCKER®Il+
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STRENGTH DESIGN (SD)
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Specifications And Physical Properties 0f Common Carhon Steel Threaded Rod Elements'
Min. Specified Min. Specified Yi . "

o . Ultimate . Specified Yield Futa Elongation Reduction Related Nut

Threaded Rod Specification Units Strength = Minimum Of Area e —
Strength, 0.2 Percent Offset, F;. Fa Percent | Min. Percent | SPecification

ASTM A36/A36M: and psi 58,000 36,000 161 23 40 ASTM A194 /

F1554° Grade 36 (MPa) (400) (248) : (50 for A36) | A563 Grade A

Carbon ASTM F1554° psi 125,000 105,000 119 15 45
Steel Grade 105 (MPa) 862 (724) ' ASTM A194 /
ASTM A193/A193M¢ psi 125,000 105,000 119 16 50 A563 Grade DH
Grade B7 (MPa) (860) (720) :

For SI: 1 inch = 25.4 mm, 1 psi = 0.006897 MPa. For pound-inch units: 1 mm = 0.03937 inch, 1 MPa = 145.0 psi.

1. Inserts may be used in conjunction with all grades of continuously threaded carbon steels (all-thread) that comply with code reference standards and that have thread characteristics

comparable with ANSI B1.1 UNC Coarse Thread Series.
. Standard Specification for Carbon Structural Steel.

D O B~ W N

. Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi Yield Strength.
. Standard Specification for Alloy-Steel and Stainless Steel Bolting Materials for High Temperature or High Pressure Service and Other Special Purpose Applications.
. Based on 2-inch (50 mm) gauge length except ASTM A193, which are based on a gauge length of 4d (rod).
. Where nuts are applicable, nuts of other grades and style having specified proof load stress greater than the specified grade and style are also suitable.

Steel Design Information For Common Threaded Rod Elements Used With Goncrete Inserts'>**

®

Design Information Symbol Units 1/4-inch 3/8-inch 1/2-inch 5/8-inch 3/4-inch
. I in. 0.250 0.375 0.500 0.625 0.750
Threaded rod nominal outside diameter Crog (mm) 6.4) 95 (12.7) (15.9 (19.1)
: - in? 0.032 0.078 0.142 0.226 0.335
Threaded rod effective cross-sectional area Ase (mm?) 1) (50) @) (146) (16)
Nominal tension strength of ASTM A36 threaded rod as N Ib 1,855 4,525 8,235 13,110 19,430
governed by steel strength sa 00 A% (kN) 8.2) (20.0) (36.6) (58.3) (86.3)
Nominal seismic tension strength of ASTM A36 threaded N Ib 1,855 4,525 8,235 13,110 19,430
rod as governed by steel strength sa00A%6.24 (kN) 8.2) (20.0) (36.6) (58.3) (86.4)
Nominal tension strength of ASTM A193, Gr. B7 threaded N Ib 4,000 9,750 17,750 28,250 41,875
rod as governed by steel strength saf0087 (kN) 17.7) (43.1) (78.9) 125.7) (186.0)
Nominal seismic tension strength of ASTM A193, Gr. B7 N Ib 4,000 9,750 17,750 28,250 41,875
threaded rod as governed by steel strength sa0087.2a (kN) 17.7) 43.1) (78.9) 125.7) (186.0)
Nominal shear strength of ASTM A36 threaded rod as v Ib 1,115 2,715 4,940 7,865 11,660
governed by steel strength sa 00 A%6 (kN) 4.9 12.1) 22.0) (35.0) (51.9)
Nominal seismic shear strength of ASTM A36 threaded v Ib 780 1,900 3,460 5,505 8,160
rod as governed by steel strength saf00A%6.eq (kN) (3.5) 8.4) (15.4) (24.5) (36.3)
Nominal shear strength of ASTM A193, Gr. B7 threaded v Ib 2,385 5,815 10,640 16,950 25,085
rod as governed by steel strength a0 57 (kN) 10.6) (25.9) (7.3 (75.4) (111.6)
Nominal seismic shear strength of ASTM A193, Gr. B7 v Ib 1,680 4,095 7,455 11,865 17,590
threaded rod as governed by steel strength sarodgr.eq (kN) (7.5) (18.2) (34.2) (52.8) (78.2)

For SI: 1 inch = 25.4 mm, 1 pound = 0.00445 kN, 1 in? = 645.2 mm2 For pound-inch unit: 1 mm = 0.03937 inches.

1. Values provided for steel element material types based on minimum specified strengths and calculated in accordance with ACI 318-11 Eq. (D-2) and Eq. (D-29).

2. ¢Nsa shall be the lower of the ¢Nsa‘md or ¢Nsa insent fOr static steel strength in tension; for seismic loading ¢Nsa,eq shall be the lower of the ¢Nsa,meq or ¢Nsa insertq.

3. ¢\/sa shall be the lower of the (f)\/sa,mn or (f)\/sa,msen for static steel strength in tension; for seismic loading ¢Vsa,eq shall be the lower of the ¢\/sa,rud‘eu or ¢\/sa‘inser|‘eu.

4. Strength reduction factors shall be taken from ACI 318-14 17.3.3 or ACl 318-11 D.4.3 for steel elements. Condition B is assumed. Strength reduction factors for load combinations in
accordance with ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2 governed by steel strength of the threaded rod are taken as 0.75 for tension and 0.65 for shear; values correspond to
ductile steel elements. The value of @ applies when the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2 are used in accordance with ACl 318-14
17.3.3 or ACI 318-11 D.4.3. If the load combinations of ACI 318-11 Appendix C are used, then the appropriate value of @ must be determined in accordance with ACI 318-11 D4.4.

www. DEWALT.com
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Tension and Shear Design Strengths for Wood-Knocker li+ Insert Installed in the \ a
Soffit of Form Poured Concrete and Roof Assemblies - Uncracked Concrete'?**%° o

Minimum Concrete Compressive Strength :
Nominal Anchor %'::ﬁf‘ fic = 3,000 psi fic = 4,000 psi fic = 6,000 psi (3]
plameter (;:'B:) T(ﬂs'il:m S(e::r Teql?slil:m Smr Te?s'il:m S e:r E
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
1/4 1-3/4 2,665 2,420 3,075 2,795 3,765 3,425 = |
3/8 1-3/4 2,665 2,420 3,075 2,795 3,765 3,425 <
12 1-3/4 2,665 2,420 3,075 2,795 3,765 3,425 !
5/8 1-3/4 2,665 2,665 3,075 3,075 3,765 3,765 z
3/4 1-3/4 2,665 2,665 3,075 3,075 3,765 3,765 <
[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls :
Tension and Shear Design Strengths for Wood-Knocker I+ Insert Installed in the g
Soffit of Form Poured Concrete and Roof Assemblies - Cracked Concrete'>**>¢ E
Minimum Concrete Compressive Strength
L A E;'::ﬁ:" fic = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi
Diameter her 4 n 0 n n n
(in.) Tension Shear Tension Shear Tension Shear %
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) 2
1/4 1-3/4 2,130 1,730 2,460 2,000 BIIS 2,445 %
3/8 1-3/4 2,130 1,730 2,460 2,000 3,015 2,445 g
12 1-3/4 2,130 1,730 2,460 2,000 3,015 2,445 8
5/8 1-3/4 2,130 2,130 2,460 2,460 3,015 3,015
3/4 1-3/4 2,130 2,130 2,460 2,460 3,015 3,015
[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

1- Tabular values are provided for illustration and are applicable for single anchors installed in normal-weight concrete with minimum slab thickness, ha = hmin, and with
the following conditions:
- Cat is greater than or equal to the critical edge distance, Cac.
- Caz is greater than or equal to 1.5 times Cat.

2-  Calculations were performed following methodology in ACI 318-14 Chapter 17 or ACI 318-11 Appendix D. The load level corresponding to the failure mode listed
[steel strength of insert (Nsainsent, Vsainsert), CONCrete breakout strength, or pryout strength] must be checked against the tabulated steel strength of the corresponding
threaded rod type, (Nsarod, Vsarod), the lowest load level controls.

3- Strength reduction factors shall be taken from ACI 318-14 17.3.3 or ACI 318-11 D.4.3 for cast-in headed anchors. Condition B is assumed. Strength reduction
factors for load combinations in accordance with ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2 governed by steel strength of the insert are taken as 0.70 for
tension and 0.60 for shear; values correspond to brittle steel elements.

4- Tabular values are permitted for short-term static loads only, seismic loading is not considered with these tables.

- For designs that include combined tension and shear, the interaction of tension and shear loads must be calculated in accordance with ACI 318-14 Chapter 17 or ACI
318-11 Appendix D.

6- Interpolation is not permitted to be used with the tabular values. For intermediate base material compressive strengths please see ACl 318-14 Chapter 17 or ACI
318-11 Appendix D and information contained in this product supplement. For other design conditions including seismic considerations please see ACI 318-14
Chapter 17 or ACI 318-11 Appendix D.

WOOD-KNOCKER®Il+

Tension and Shear Design Strength of Steel Elements (Steel Strength)'>**

Steel Elements - Threaded Rod
Nominal Rod Diameter ASTM A36 and ASTM F1554 Grade 36 ASTM A193 Grade B7 and ASTM F1554 Grade 105
o) e e e e
(Ibs.) (Ibs.) (Ibs.) (Ibs.)
1/4 90 0) 000 0
3/8 9 0 80
1/2 0 Q
5/8 9,8 90 020
3/4 4,550 9) 40 6,30

M - Stesl Strength Controls

1. Steel tensile design strength according to ACI 318 Appendix D and ACI 318 Chapter 17, ¢Nsa = (]5 ® Asen @ futa

2. The tabulated steel design strength in tension for the threaded rod must be checked against the design strength of the steel insert, concrete breakout and pullout design strength to determine
the controlling failure mode, the lowest load level controls.

3. Steel shear design strength according to ACI 318 Appendix D and ACI 318 Chapter 17, (Nsa = ¢ ® 0.60 @ Asen ® fua

4. The tabulated steel design strength in shear for the threaded rod must be checked against the design strength of the steel insert, concrete breakout and pryout design strength to determine the
controlling failure mode, the lowest load level controls
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ORDERING INFORMATION ENGINEERED BY POWers

g ORDERING INFORMATION

m

(o} Wood-Knocker®ll+ Form Insert (UNC)

: Cat No. Description Color Code Std. Box

> PFM2521100 1/4" Wood-Knocker I1+ Insert Brown 100

E PFM2521150 3/8" Wood-Knocker ll+ Insert Green 100

A PFM2521200 1/2" Wood-Knocker 1+ Insert Yellow 100

> PFM2521250 5/8" Wood-Knocker I+ Insert Red 100

[ PFM2521300 3/4" Wood-Knocker ll+ Insert Purple 100

> PFM2521350 3/8"-1/2" Wood-Knocker I+ Multi Insert Gray 100

z Threadeq Inserts are color goded to eas@ly idermfy Iovcalion and diameter of the internally threaded coupling, allowing multiple trades on the

n same job to suspend their systems with various size steel threaded rods.

g Wood-Knocker®ll+ Form Insert (UNC) with no nails

’ Cat No. Description Color Code Std. Box w T

(7, PFM2521100NN 1/4" Wood-Knocker 1+ Insert with no nails Brown 100 l i
PFM2521150NN 3/8" Wood-Knocker ll+ Insert with no nails Green 100 et
PFM2521200NN 1/2" Wood-Knocker 1+ Insert with no nails Yellow 100 = Py
PFM2521250NN 5/8" Wood-Knocker ll+ Insert with no nails Red 100 i - n
PFM2521300NN 3/4" Wood-Knocker ll+ Insert with no nails Purple 100 < — =
PFM2521350NN 3/8-1/2" Wood-Knocker Il+ Multi Insert with no nails Gray 100

Wood-Knocker I+ Form Inserts with no nails must be screwed to the concrete form work (screws not included).
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ENGINEERED BY POWVers' GENERAL INFORMATION

GENERAL INFORMATION SECTION CONTENTS
General Information.........ccuueeueane 331
BA“G'IT®+ Material Specifications .............. 332
Concrete Inserts Installation Instructions.......cuue. 332
Installation Specifications........... 332
Reference Data (ASD)
Bang-It+ concrete inserts are specifically designed to provide hangar attachments for mechanical, Strength Design (SD).......ccueeeerne
electrical, plumbing (MEP) and fire protection. Ordering INformation................

Bang-It+ concrete inserts are designed for installation in and through composite steel deck
(i.e. “pan-deck”) used to support newly poured concrete floors or roof slabs.

After installation, the protective sleeve of the insert protrudes below the surface of the deck.

The sleeves are color coded by size and allow overhead attachment of steel threaded rod in sizes
ranging from 1/4" to 3/4" in diameter, including a 3/8-1/2" multi insert. The sleeve prevents sprayed
fireproofing material and acoustical dampening products from clogging the internal threads of the
insert. It also prevents burying, masking or losing the insert location. A hex impact plate offers
resistance to rotation within the concrete as a steel threaded rod is being installed.

MECHANICAL ANCHORS

|
S e
I\

BANG-IT+ o

e Hanging Pipe and Sprinkler Systems e Mechanical Unit Overhead Utilities ANCHOR MATERIALS [ = ?:
« HVAC Ductwork and Strut Channels e Conduit and Lighting System o Carbon Steel and Engineered Plastic s
e Suspending Trapeze and Cable Trays e Seismic Loading and Cracked Concrete ROD/ANCHOR SIZE RANGE (TYP. ‘z,g
- 14" 10 /4 eaded od for <

, , . Bang-It Concrete Inserts (4]
+ Fast and simple to install, low installed cost

. . P, SUITABLE BASE MATERIALS
+ Color coded by size for simple identification :
e Normal-weight Concrete

+ Bang-It+ can be installed in lower flute of steel deck as little as 1.5" topping thickness
(see installation details)

+ Hex head does not rotate when set
+ Insert design allows for full thread engagement
+ All sizes suitable for tension and shear loading

CODE LISTED

APPROVALS AND LISTINGS
ICC-ES ESR-3657

e |nternational Code Council, Evaluation Service (ICC-ES), ESR-3657 for concrete - Approved for CONGRETE
seismic and wind loading

e Code compliant with the 2015 IBC, 2015 IRC, 2012 IBC, 2012 IRC, 2009 IBC, and 2009 IRC DD A
e Tested in accordance with ASTM E488 and ICC-ES AC446 for use in concrete DEWALT DESIGN ASSIST-
under the design provisions of ACI 318 (Strength Design method)

e Fvaluated and qualified by an accredited independent testing laboratory
for recognition in cracked and uncracked concrete

e Underwriters Laboratories (UL Listed) - File No. EX1289, see listing for sizes
Also UL listed and recognized for use in air handling spaces (i.e. plenum rated locations)

e FM Approvals (Factory Mutual) — File No. J.I. 3015153

GUIDE SPECIFICATIONS

CSlI Divisions: 03 15 19 - Cast-In Concrete Anchors and 03 16 00 - Concrete Anchors. Concrete
inserts shall be Bang-It+ as supplied by DEWALT, Towson, MD. Anchors shall be installed in
accordance with published instructions and the Authority Having Jurisdiction.

e Lightweight Concrete
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MATERIAL SPECIFICATIONS ENGINEERED BY POWer'S
MATERIAL SPECIFICATIONS
Bang-lt+
Anchor Component Component Material
Insert Body AISI 1008 Carbon Steel or equivalent
Flange AISI 1008 Carbon Steel or equivalent
Spring Steel Music Wire

Protective Sleeve Engineered Plastic

ASTM B 633 (Fe/Znb)

S
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Zinc Plating Min. Plating requirements for Mild Service Condition
Material Properties for Threaded Rod
e Steel Specification Rod Diameter Minimum Yield Strength, Minimum Ultimate Strength,
Steel Description (ASTM) (inch) 1, (ksi) . (Ksi)
Standard carbon rod A 36 or A 307, Grade C 1/4 10 3/4 36.0 58.0
High strength carbon rod A 193, Grade B7 1/4 10 3/4 105.0 125.0
INSTALLATION INSTRUCTIONS

o Installation Instructions for Bang-It+

o

3 w Create Hole Position Prepare Attach
>

% z Step 1 Step 2 Step 3 Step 4

§ Cut (e.g. drill/ Place the plastic Step on or After concrete

< Q punch) a hole in sleeve of the impact the insert pour and cure,

» A the steel deck insert through head to engage. install threaded
— to the hole size hole in steel deck. Optionally, base steel element (rod/
-| required by __—~———+ plate of insert can bolt) into the insert.

@ the insert. < also be screwed Trim away plastic
b to steel deck. sleeve as needed
for application and
attach fixture as
applicable (e.g.
seismic brace).

INSTALLATION SPECIFICATIONS
Bang-It+ Cast-In-Place Inserts for Concrete Filled Steel Deck Floor and Roof Assemblies

\ - "/
| 150" Thread Size

A — \ Marking
1

> 1,
‘ Internal q Internal —
20 & Thread \ Thread o P
PR s/8vor 34" |
o Jek
- A 1 d
Base -/ \Base /
Plate Plate L
T~
SECTION A-A SECTION A-A

- Plastic
Sleeve

. Bang-It+

§ Nominal Rod/Anchor Size

g Dimension Notation - ten
£ e | s | 38ra1/2r Muti | a2 5/g" 3/an 4=
§ Metal Hole Saw Diameter (in.) 13/16 or 7/8 1-3/16 or 1-1/4 T

r‘zﬂ Metal Hole Saw Drilling Speed (rpm) 700-900 | 700-900 700-900 700-900 | 500-700 | 500-700 hs

g Steel Head Plate Thickness (in.) tsn 1/8 1/8 1/8 1/8 1/8 1/8 o

e Approx. Height of Spring (in.) hs 1-13/16 | 1-13/16 1-13/16 1-13/16 | 1-13/16 | 1-13/16

% Base Plate Thickness (in.) 1/16 116 116 1/16 116 1/16 ¢
3 Thread Size, UNC 1/4-20 3-3/8 3/8-16 | 1/2-13 | 1/2-13 | 5/8-11 3/4-10 L)

g Approx. Internal Thread Length (in.) - 3/8 5/8 9/16 9/16 11/16 15/16 1-1/8

e ety | | e | we | o | [ww | e | e

‘: Length of Plastic Sleeve (in.) s 3-3/8 3-3/8 3-3/8 3-3/8 3-3/8 3-3/8

g Overall Insert Length (in.) 2 5-7/16 | 5-7116 5-7/16 5-716 | 5-7116 5-7/16

www. DEWALT.com
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REFERENCE DATA (ASD) a
Ultimate and Allowable Load Gapacities for Bang-It+ Inserts Installed in O
Sand-Lightweight Concrete or Normal Weight over Steel Deck'** 5

i f'c > 3,000 psi
Rodfinsert | gautile FLD Insert End - L =
D|an‘;eier Depth Locia:‘tlon Spacing Distance Ultimate Load Allowable Load <
in. h, Deck n. in. Tension Shear Tension Shear
in, Ibs. Ibs. Ibs. Ibs. |
s ) Upper ; 5 4,450 2,500 1115 835 =
Lower 3,320 2,500 830 625 !
28 ) Upper 6 5 5,750 3,350 1,915 1,115 4
Lower 3,320 3,350 830 840 <
1 ’ Upper 6 6 7,110 3,350 2,370 1,115 :
Lower 3,320 3,350 830 840  © )
58 5 Upper 6 6 8,810 3,350 2,935 1,115 i
Lower 6 3,960 3,350 990 840 E
34 9 Upper 6 6 8,810 3,350 2,935 1,115
Lower 6 3,960 3,350 990 840
1. Allowable load capacities listed are calculated using an applied safety factor of 3.0 for installations in the upper flute and 4.0 for installations in the lower flute. .|. %
2. The allowable working load must be the lesser of the insert capacity or the steel strength of the threaded rod. @ g
3. For 1/4", 3/8" and 1/2" Bang-It Inserts: h <
The allowable tension load for a single insert installed in the upper flute must be adjusted as follows for spacing less than 6 inches. _. g
When the insert are spaced 2" center-to-center across the flute the insert tension capacity must be reduced by 40 percent. G g
When the insert are spaced 2" center-to-center along the flute the insert tension capacity must be reduced by 50 percent. (&)
The allowable tension load for a single insert installed into the lower flute must be adjusted as follows for spacing less than 6 inches. <
When the insert are spaced 2" center-to-center across the flute the insert tension capacity must be reduced by 30 percent.
When the insert are spaced 2" center-to-center along the flute the insert tension capacity must be reduced by 35 percent. m
Sand-Lightweight Concrete or Normal Weight Concrete over Steel Deck (Minimum 3,000 psi)

Upper Flute (Valley)

3" Steel
AL Deck
TR Nq. 20 Gage
L I\_Protective Sleeve Min.
I(.;iv&l;;)Flute I\—Bang-It Insert (Typ)
.+ Threaded Rod (Typ)
Min. 1" —|  |—
— T— Min. 1"
Allowable Steel Strength for Threaded Rod @
Allowable Tension Allowable Shear &f
I_\nchor Nominal -
Diameter Area of ASTM ASTM ASTM ASTM ASTM ASTM 2
d Rod A36 A307 Grade C A193 Grade B7 A36 A307 Grade C A193 Grade B7 g
L L Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. 2
1/4 0.0491 940 940 2,160 485 485 1,030 2
3/8 0.1104 2,115 2,115 4,375 1,090 1,090 2,255 §
1/2 0.1963 3,755 3,755 7,775 1,940 1,940 4,055 ;((
5/8 0.3068 5,870 5,870 12,150 3,025 3,025 6,260 %
3/4 0.4418 8,455 8,455 17,495 4,355 4,355 9,010 g
Allowable tension = fu (Anom) (0.33); Allowable shear = fu (Anom) (0.17) uO‘J
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STRENGTH DESIGN (SD) ENGINEERED BY POWer'S
g STRENGTH DESIGN (SD)
g Bang-It+ Insert Design Information'>3*5575°
: Design Information Symbhol Units 1/4-inch 3/8-inch 1/2-inch 5/8-inch 3/4-inch
in. 0.7 0.7 0.7 1.0 1.0
; Insert 0.0. da (0o (mm) (18) (18) (18) 25) (25)
) in? 1.20 1.20 1.20 1.30 1.30
a Insert head net bearing area Abrg () (762) (762) 762) (839) 839)
> Effective embedment depth Pt (r|r1nfn) 1(42)5 1(475? 1( 42? 1 42? 1(475?
[ gl Minimum member thickness Nimin - See Deck Figures as applicable
> Minimum spacing and Upper flute Smin, Cmin - See ACI 318 Section D.8.1 and D.8.2
z edge distances Lower flute Smin, Cmin - See Deck Figures as applicable
A Effectiveness factor for cracked concrete ke (S_) (%1) (123) (1261) (123) ﬁg)
: Modification factor for tension strength in uncracked concrete YN - 1.25 1.25 1.25 1.25 1.25
o Nominal tension strength of single insert in tension as governed by Nea o b 10,440 10,440 8,850 11,985 11,985
steel strength (4-1/2" W-Deck, B-Deck, 3-7/8" W-Deck) ' (kN) (46.4) (46.4) (43.5) (63.3) (63.3)
’ Nominal tension strength of single insert in tension as governed by steel N Ib 10,440 10,440 8,850 11,985 11,985
(7)) strength, for seismic loading (4-1/2" W-Deck, B-Deck, 3-7/8" W-Deck) et eq (kN) (46.4) (46.4) (43.5) (53.3) (53.3)
Nominal steel shear strength of single insert in the soffit of concrete Vea nserdeck b 2,280 2,280 2,280 3,075 3,075
on steel deck, (4-1/2" W-Deck) o (kN) (10.2) (10.2) (10.2) (13.7) (13.7)
o Nominal steel shear strength of single insert in the soffit of concrete VR b 2,280 2,280 2,280 2,695 2,695
S w on steel deck, for seismic loading, (4-1/2" W-Deck) ' o (kN) (10.2) (10.2) (10.2) (12.0) (12.0)
g > Nominal steel shear strength of single insert in the soffit of concrete Veas ) Ib 2,080 2,080 2,080 2,975 2,975
b z on steel deck, (B-Deck, 3-7/8" W-Deck) sainsertdec (kN) (10.2) (10.2) (10.2) (13.2) (13.2)
=3 Nominal steel shear strength of single insert in the soffit of concrete Veai Ib 2,080 2,080 2,080 2,695 2,695
§ Q on steel deck, for seismic loading, (B-Deck, 3-7/8" W-Deck) sainsereckeq (kN) (10.2) (10.2) (10.2) (12.0) (12.0)
L l_ For SI: 1 inch = 25.4 mm, 1 inch? = 635 mm?, 1 pound = 4.45 N, 1 psi = 0.006895 MPa. For pound-inch unit: 1 mm = 0.03937 inches.
4 1. Concrete must have a compressive strength f'c of 2,500 psi minimum.
® 2. Design of headed cast-in specialty inserts shall be in accordance with the provisions of ACl 318-14 Chapter 17 or ACI 318-11 Appendix D for cast-in headed anchors.
= 3. Strength reduction factors (o) for the inserts are based on ACI 318-14 17.3.3 or ACI 318-11 D.4.3 for cast-in headed anchors. Condition B is assumed. Strength reduction factors for
load combinations in accordance with ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2 governed by steel strength of the insert are taken as 0.65 for tension and 0.60 for shear; values
correspond to brittle steel elements. The value of @ applies when the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2 are used in accordance
Xv&h:ﬁ%l \'13118[—]1441 7.3.3 or ACI 318-11 D.4.3. If the load combinations of ACI 318-11 Appendix C are used, then the appropriate value of @ must be determined in accordance with
4. The concrete tension strength of headed cast-in specialty inserts in concrete filled steel deck assemblies shall be calculated in accordance with ACI 318-14 Chapter 17 or ACl 318-11
Appendix D and Deck Figures.
5. Insert 0.D. is the outside diameter of the headed insert body.
6. Minimum spacing distance between anchors and minimum edge distances for cast-in Bang-It+ anchors shall be in accordance with Deck Figures, as applicable, and noted provisions.
7. Only the largest size of threaded rod or bolt for the 3/8 & 1/2 inch multi insert must be used for applications resisting shear loads.
8. The strengths shown in the table are for inserts only. Design professional is responsible for checking threaded rod strength in tension, shear, and combined tension and shear, as applicable.
See Steel Design Information table for common threaded rod elements.
9. The tabulated insert strength values are applicable to installations in the lower flute or upper flute of the steel deck profiles; see Deck Figures.
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Bang-It+ Inserts Installed in Soffit of Concrete Filled Steel Deck Floor and Roof Assemblies, 4-1/2 -inch W-Deck'?**

i ) Sand-lightweight Concrete Or
Min. Thick. Normal Weight Concrete Over Steel Deck
\\ (Minimum 2,500 PSI)
4 4 4 4 )

4
> v

RN )
<——Min. 12" (Typ)
- a4

Max.
qn

Min. Bang-it
4(-T1 y/'?)" (IR:? Lower Flute (Ridge)
No. 22 Gauge
U%Zh:ll.)lte ,‘(n—“"] Steel Deck Min.
t 1-1/8"

Flute Edge
Bang-It+ Inserts Installed in Soffit of Concrete Filled Steel Deck Floor and Roof Assemblies, B-Deck'?**°

Sand-lightweight Concrete Or

Normal Weight Concrete Over Steel Deck

(Minimum 2,500 PSI)
Min. 2-1/2" Max. 3-1/2" 6" C.C.
(Typ) (Typ) (Typ)

MECHANICAL ANCHORS

. N 22}
S : +5
RN ) ® o
v ' < @

L4 - A4 &

5 - O
vl
o
(.5 5
Bang-It Insert 8
(tve) Upper Flute (Valley) z
Lower Flute (Ridge) <
Min. .
3/4n H‘ No. 22 Gauge Steel Deck Min: m
Flute Edge

Bang-It+ Inserts Installed in Soffit of Concrete Filled Steel Deck Floor and Roof Assemblies, 3-7/8 -inch W-Deck'>**

/ Sand-lightweight Concrete Or

Min. Thick. Normal Weight Concrete Over Steel Deck

(Minimum 2,500 PSI)

£4

R Y <1,‘“,‘ 4“ . 4_",‘
fo—— Min. 12"(Typ) ——— -
e r e T

[ Voed vl e

Min. 3-7/8"

(Typ) (Typ) Lower Flute (Ridge)

No. 22 Gauge
Steel Deck Min.

Upper Flute

alle
Walley) Flute Edge-

1. Inserts may be placed in the upper flute or lower flute of the steel deck assembly. Inserts in the lower flute require a minimum 1.5" of concrete topping thickness (min. thick) from the top of the
deck at the location of the installation. Upper flute installations require a minimum 3" topping thickness concrete (min. thick) from the top of the deck at the location of the installation.

2. Axial spacing for Bang-It inserts along the flute length shall be minimum 3het.

3. Upper flute Bang-It+ inserts are not subject to steel deck dimension limitations, or the minimum steel deck gauge limitations.

4. Inserts in the lower flute of 4-1/2-inch W-Deck may be installed with a maximum 1-1/8 -inch offset in either direction from the center of the flute. The offset distance may be increased for flute
widths greater than those shown provided the minimum lower flute edge distance of 1-1/8 -inch is also satisfied.

5. Inserts in the lower flute of B-Deck may be installed with a maximum 1/8 -inch offset in either direction from the center of the flute. The offset distance may be increased for flute widths greater
than those shown provided the minimum lower flute edge distance of 3/4 -inch is also satisfied.

6. Lower flute installations of B-Deck with flutes widths greater than 1-3/4 -inch are permitted.

7. Lower flute installations of B-Deck in flute depths greater than 1-1/2 -inch are permitted provided the minimum edge distance of 3/4 -inch is met and the minimum lower flute width is increased
proportionally (e.g. applicable to a lower flute depth of 2-inch with a minimum lower flute width of 2-1/4 -inch).

8. Inserts in the lower flute of 3-7/8-inch W-Deck may be installed with @ maximum 1-3/16 -inch offset in either direction from the center of the flute.
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STRENGTH DESIGN (SD)
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Specifications And Physical Properties 0f Common Carhon Steel Threaded Rod Elements'

DEWALT

ENGINEERED BY POWers

s

Min. Specified Min. Specified Yi . "

o . Ultimate . Specified Yield Futa Elongation Reduction Related Nut

Threaded Rod Specification Units Strength = Minimum Of Area e —
Strength, 0.2 Percent Offset, F;. E- Percent | Min. Percent | SPecification

ASTM A36/A36M? and psi 58,000 36,000 40 ASTM A194 /

1.61 23
F1554° Grade 36 (MPa) (400) (248) : (50 for A36) | A563 Grade A
Carbon ASTM F1554° psi 125,000 105,000 119 15 45
Steel Grade 105 (MPa) 862 (724) ' ASTM A194 /
ASTM A193/A193M¢ psi 125,000 105,000 119 16 50 A563 Grade DH
Grade B7 (MPa) (860) (720) '

For SI: 1 inch = 25.4 mm, 1 psi = 0.006897 MPa. For pound-inch units: 1 mm = 0.03937 inch, 1 MPa = 145.0 psi.

1. Inserts may be used in conjunction with all grades of continuously threaded carbon steels (all-thread) that comply with code reference standards and that have thread characteristics

comparable with ANSI B1.1 UNC Coarse Thread Series.
. Standard Specification for Carbon Structural Steel.

D O B~ W N

. Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi Yield Strength.
. Standard Specification for Alloy-Steel and Stainless Steel Bolting Materials for High Temperature or High Pressure Service and Other Special Purpose Applications.
. Based on 2-inch (50 mm) gauge length except ASTM A193, which are based on a gauge length of 4d (rod).
. Where nuts are applicable, nuts of other grades and style having specified proof load stress greater than the specified grade and style are also suitable.

Steel Design Information For Common Threaded Rod Elements Used With Goncrete Inserts'>**

®

Design Information Symbol Units 1/4-inch 3/8-inch 1/2-inch 5/8-inch 3/4-inch
. I in. 0.250 0.375 0.500 0.625 0.750
Threaded rod nominal outside diameter Crog (mm) 6.4) 95 (12.7) (15.9 (19.1)
: - in? 0.032 0.078 0.142 0.226 0.335
Threaded rod effective cross-sectional area Ase (mm?) 1) (50) @) (146) (16)
Nominal tension strength of ASTM A36 threaded rod as N Ib 1,855 4,525 8,235 13,110 19,430
governed by steel strength sa 00 A% (kN) 8.2) (20.0) (36.6) (58.3) (86.3)
Nominal seismic tension strength of ASTM A36 threaded N Ib 1,855 4,525 8,235 13,110 19,430
rod as governed by steel strength sa00A%6.24 (kN) 8.2) (20.0) (36.6) (58.3) (86.4)
Nominal tension strength of ASTM A193, Gr. B7 threaded N Ib 4,000 9,750 17,750 28,250 41,875
rod as governed by steel strength saf0087 (kN) 17.7) (43.1) (78.9) 125.7) (186.0)
Nominal seismic tension strength of ASTM A193, Gr. B7 N Ib 4,000 9,750 17,750 28,250 41,875
threaded rod as governed by steel strength sa0087.2a (kN) 17.7) 43.1) (78.9) 125.7) (186.0)
Nominal shear strength of ASTM A36 threaded rod as v Ib 1,115 2,715 4,940 7,865 11,660
governed by steel strength sa 00 A%6 (kN) 4.9 12.1) 22.0) (35.0) (51.9)
Nominal seismic shear strength of ASTM A36 threaded v Ib 780 1,900 3,460 5,505 8,160
rod as governed by steel strength saf00A%6.eq (kN) (3.5) 8.4) (15.4) (24.5) (36.3)
Nominal shear strength of ASTM A193, Gr. B7 threaded v Ib 2,385 5,815 10,640 16,950 25,085
rod as governed by steel strength a0 57 (kN) 10.6) (25.9) (7.3 (75.4) (111.6)
Nominal seismic shear strength of ASTM A193, Gr. B7 v Ib 1,680 4,095 7,455 11,865 17,590
threaded rod as governed by steel strength sarodgr.eq (kN) (7.5) (18.2) (34.2) (52.8) (78.2)

For SI: 1 inch = 25.4 mm, 1 pound = 0.00445 kN, 1 in? = 645.2 mm2 For pound-inch unit: 1 mm = 0.03937 inches.

1. Values provided for steel element material types based on minimum specified strengths and calculated in accordance with ACI 318-11 Eq. (D-2) and Eq. (D-29).

2. ¢Nsa shall be the lower of the ¢Nsa‘md or ¢Nsa insent fOr static steel strength in tension; for seismic loading ¢Nsa,eq shall be the lower of the ¢Nsa,meq or ¢Nsa insertq.

3. d)\/sa shall be the lower of the (f)\/sa,mn or (f)\/sa,msen for static steel strength in tension; for seismic loading ¢Vsa,eq shall be the lower of the ¢\/sa,rud‘eu or ¢\/sa‘inser|‘eu.

4. Strength reduction factors shall be taken from ACI 318-14 17.3.3 or ACl 318-11 D.4.3 for steel elements. Condition B is assumed. Strength reduction factors for load combinations in
accordance with ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2 governed by steel strength of the threaded rod are taken as 0.75 for tension and 0.65 for shear; values correspond to
ductile steel elements. The value of @ applies when the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2 are used in accordance with ACl 318-14
17.3.3 or ACI 318-11 D.4.3. If the load combinations of ACI 318-11 Appendix C are used, then the appropriate value of @ must be determined in accordance with ACI 318-11 D4.4.
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STRENGTH DESIGN (SD)

Tension and Shear Design Strengths for Bang-It+ Inserts Installed in the a
Soffit of Uncracked Concrete Filled Steel Deck Floor and Roof Assemblies'>**°° o
Minimum Concrete Compressive Strength :

fic = 3,000 psi 1° )

Nominal Eﬁ‘;‘;f""- 4-1/2" W-Deck B-Deck 3-7/8" W-Deck =
D?;',f,';‘i’;, e Upper Flute Lower Fiute Upper Fiute Lower Flute Upper Flute Lower Flute «
(in.) n i

T?Il;)ssl.‘;n s

1/4 1-3/4 2,665 1,370 1,250 -
3/8 1-3/4 2,665 1,370 1,250 z
172 134 | 2,665 1370 1,250 g
5/8 1-3/4 2,665 1,845 1,785 :
3/4 1-3/4 2,665 1,845 1,785 [ © ]

[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls E

Tension and Shear Design Strengths for Bang-It+ Inserts Installed in the
Soffit of Gracked Goncrete Filled Steel Deck Floor and Roof Assemblies'>**°*

Minimum Concrete Compressive Strength + 2
f'c = 3,000 psi @ %
Nominal | Embed. 4-1/2" W-Deck B-Deck 3-7/8" W-Deck [ ol
Anchor Depth = O
Diameter (ihne') Upper Flute Lower Flute Upper Flute Lower Flute Upper Flute Lower Flute | =
g S
n (ﬁ\ln ?:Vn G O
Tension Shear Shear z
(Ibs.) (Ibs.) (Ibs.) <
1/4 1-3/4 1,810 1,370 1,250 m
3/8 1-3/4 1,810 1,370 1,250
1/2 1-3/4 1,810 1,370 1,250
5/8 1-3/4 1,810 1,845 1,785
3/4 1-3/4 1,810 1,845 1,810 1,785
[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls [l - Steel Strength Controls

1- Tabular values are provided for illustration and are applicable for single anchors installed in sand-lightweight concrete with minimum slab thickness, ha = hmin, and
with the following conditions:
- Cat IS greater than or equal to the critical edge distance, Cac.
- Ca2 is greater than or equal to 1.5 times Ca.

2-  Calculations were performed following methodology in ACI 318-14 Chapter 17 or ACI 318-11 Appendix D. The load level corresponding to the failure mode listed
[steel strength of insert (Nsanser, Vsainsert), cONcrete breakout strength, or pryout strength] must be checked against the tabulated steel strength of the corresponding
threaded rod type, (Nsarod, Vsarod), the lowest load level controls.

3- Strength reduction factors shall be taken from ACI 318-14 17.3.3 or ACl 318-11 D.4.3 for cast-in headed anchors. Condition B is assumed. Strength reduction
factors for load combinations in accordance with ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2 governed by steel strength of the insert are taken as 0.65
for tension and 0.60 for shear; values correspond to brittle steel elements.Tabular values are permitted for short-term static loads only, seismic loading is not
considered with these tables.

4- For designs that include combined tension and shear, the interaction of tension and shear loads must be calculated in accordance with ACI 318-14 Chapter 17 or
ACI 318-11 Appendix D.

5- Interpolation is not permitted to be used with the tabular values. For intermediate base material compressive strengths please see ACl 318-14 Chapter 17 or ACI
318-11 Appendix D and information contained in this product supplement. For other design conditions including seismic considerations please see ACI 318-14
Chapter 17 or ACI 318-11 Appendix D.

Tension and Shear Design Strength of Steel Elements (Steel Strength)'>**
Steel Elements - Threaded Rod

ASTM A36 and ASTM F1554 Grade 36 ASTM A193 Grade B7 and ASTM F1554 Grade 105

Nominal Rod Diameter

in.

) Gl e Gl e
(Ibs.) (Ibs.) (Ibs.) (Ibs.)

1/4

3/8

1/2

5/8

3/4

Il - Stesl Strength Controls

1. Steel tensile design strength according to ACI 318 Appendix D and ACI 318 Chapter 17, ¢Nsa = ¢ ® Asen @ futa

2. The tabulated steel design strength in tension for the threaded rod must be checked against the design strength of the steel insert, concrete breakout and pullout design strength to determine
the controlling failure mode, the lowest load level controls.

3. Steel shear design strength according to ACI 318 Appendix D and ACI 318 Chapter 17, ¢Nsa = ¢ © (0.60 ® Asen ® fua

4. The tabulated steel design strength in shear for the threaded rod must be checked against the design strength of the steel insert, concrete breakout and pryout design strength to determine the
controlling failure mode, the lowest load level controls.

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2018 DEWALT —REV.B
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ENGINEERED BY POWers

Idealization of Concrete Filled Steel Decks for Determination of Concrete Breakout Strength
in Accordance with ACI 318

Anco

Anco

PRI 7 4
I\ < Y "y
Steel Deck

|

\ Neb
Bang-It Insert (Typ)

Threaded Rod (Typ)

[dealization of Standard Steel Deck Profiles

mf — ]

\ Neb
Bang-It Insert (Typ)

\
— \ Threaded Rod (Typ)

ca,min

|dealization of B Deck Steel Deck Profiles

ORDERING INFORMATION

Bang-It®+ Deck Insert (UNC) : ‘ E
Cat.No. Description Color Code Pre-Drilled Hole Std. Box Std. Pallet -3 . - [-
7540 1/4" Bang-It+ Brown 13/16" or 7/8" 100 4,000
7542 3/8" Bang-It+ Green 13/16" or 7/8" 100 4,000 -
7544 1/2" Bang-It+ Yellow 13/16" or 7/8" 100 4,000 i : F -
7546 5/8" Bang-It+ Red 1-3/16" or 1-1/4" 50 2,400 - - . =
7548 3/4" Bang-It+ Purple 1-3/16" or 1-1/4" 50 2,400

3/8-1/2" Bang-It+ " W

7543 Multi Insert Gray 13/16" or 7/8 100 4,000

Inserts are color coded to easily identify location and diameter of the internally threaded coupling.

Bang-It®+ Installation Accessories

Cat.No. Description Std. Box
7560 Bang-It Stand Up Pole tool 1
7562 13/16" Carbide Hole Saw for 1/4", 3/8" and 1/2" sizes 1
7564 1-3/16" Carbide Hole Saw for 5/8", 3/4" and 7/8" sizes 1

D180014IR 7/8" (22mm) Impact Ready® Hole Saw 1
D180020IR 1-1/4" (32mm) Impact Ready® Hole Saw 1
7566 Extra Carbide Hole Saw Center Bit 1
DWA1786IR 3/16" - 7/8" Impact Ready® Step Drill Bit 1
DWA1789IR 7/8" - 1-1/8" Impact Ready® Step Drill Bit 1
DCD98OM2 20V Max* Lithium lon Premium 3-Speed Dirill/Driver Kit (4.0 Ah) 1
DWD220 1/2" VSR Pistol Grip Drill With E-Clutch Anti-Lock Control 1

www. DEWALT.com
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GENERAL INFORMATION

GENERAL INFORMATION SECTION CONTENTS
General Information...........cc.co..... 339
™
DDI + (DEGK I“SERT) Material Specifications .............. 340
Threaded Insert for Metal Deck Installation Specifications........... 340
PRODUCT DESCRIPTION Installation Instructions.............. 340
Reference Data (ASD)

The DDI+ (Deck Insert) is a concrete insert designed for installation in concrete-filled metal deck
assemblies (i.e. “pan-deck”, “Q-deck”) applications. After installation, the threaded male hanger
of the insert protrudes below the surface of the deck. The DDI+ comes in sizes ranging from 3/8"
to 7/8" in diameter. The threaded bolt offers adjustability for precise height requirements and
guarantees the minimum embedment depth. The longer "T" brace enables a variety of installation
locations in across the deck.

GENERAL APPLICATIONS AND USES

e Seismic Loading and Cracked Concrete e Suspending Trapeze and Cable Trays
e Hanging Pipe and Sprinkler Systems e Mechanical Unit Overhead Utilities
e HVAC Ductwork and Strut Channels e Conduit and Lighting System

FEATURE AND BENEFITS

+ Fast and simple to install, low installed cost

+ Pre-mounted self drilling screws for convenient installation

+ Fine-tuned thread length for guaranteed minimum embedment
+ Lengthened "T" brace for more flexible installation positions

APPROVALS AND LISTINGS

e International Code Council, Evaluation Service (ICC-ES), ESR-3958 for concrete. Approved for
seismic and wind loading

e Code compliant with the 2015 IBC, 2015 IRC, 2012 IBC, 2012 IRC, 2009 IBC, and 2009 IRC
e Underwriters Laboratories (UL Listed) - File No. EX1289, see listing for sizes.
e FM Approvals (Factory Mutual) — File No. J.I. 3059197

GUIDE SPECIFICATIONS

CSI Divisions: 03 15 19 - Cast-In Concrete Anchors and 03 16 00 - Concrete Anchors. Concrete
inserts shall be DDI+ as supplied by DEWALT, Towson, MD. Anchors shall be installed in accordance
with published instructions and the Authority Having Jurisdiction.

1-800-4DEWALT

Strength Design (SD)......cccucuennes
Ordering Information.........cccceeuue

{—]

DDI+

THREAD VERSION

e UNC Thread
ANCHOR MATERIALS

Plain and zinc plated carbon steel
ANCHOR SIZE RANGE

e 3/8" diameter through 7/8" diameter
SUITABLE BASE MATERIALS

e Concrete or lightweight concrete
over metal deck

CODE LISTED
ICC-ES ESR-3958
CONCRETE

DEWALT DESIGN ASSIST
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Threaded Insert for Metal Deck

DDI"+ (DECK INSERT)
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MATERIAL SPECIFICATIONS

0'A34— 1I¥M3d 8102© SHOHONY TYOINVHOIN — 3AINY TWIINHOIL

hole size required by the
threaded bolt of the insert.

in the steel deck.

REFERENCE DATA (ASD)

of the deck flutes. The
metal plate can (optionally)
be secured to the deck
using the pre-assembled
size drilling screws.

g MATERIAL SPECIFICATIONS

m

ﬂ Anchor Component Component Material IplatE

: Metal Plate ASTM A1011 Carbon Steel or equivalent (plain) T

> Hex Head Bolt ASTM A307 Grade A (zinc plated) -

z . iy tplate .

|

o) 1] ! L]

> I it

F

E I+ Ir:s;rt Detail

(o) INSTALLATION SPECIFICATIONS

’ Nominal Anchor Size

Ih Dimension Notation

3/8" 172" 5/8" 3/4" 7/8"
Typical Drill Bit Diameter for Deck in. 7116 or 1/2 9/16 or 5/8 11/16 or 3/4 13/16 0r 7/8 15/16 or 1

— Overall Length of Metal Plate in. 12 12 12 12 12
g U Approximate Width of Metal Plate in. 1-1/4 1-1/4 1-1/4 2 2
§ u Approximate Thickness of Metal Plate in. 3/16 3/16 3/16 3/8 3/8
% —e] Bolt Thread Size (UNC) in. 3/8-16 1/2-13 5/8-11 3/4-10 7/8-9
] T Length of Hex Head Bolt in. 8 8 8 8 8
S Effective Embedment Depth in. 1-1/2 1-3/4 2 2-1/8 2-1/16
=0 Nominal Embedment Depth in. 1-3/4 2 2-3/8 2-5/8 2-5/8
= M Approx. Thread Projection | _Over Upper Fiute . 6-1/4 6 5-5/8 5-3/8 5-3/8
7O (through 3-inch-deep deck) | Over Lower Fiute ' 31/4 3 258 238 238
>~

z Dimension Size Point Style Drill Range RPM (Max)

—_—

z Self-Drilling Screw 8-18 #2 18 Gage Max 2500

m INSTALLATION INSTRUCTIONS

w Cut (e.g. drill/punch) a hole Place the threaded bolt of The metal plate of the

-l in the steel deck to the the insert through the hole D ) insert must be on the top

Ultimate and Allowable Load Capacities for DDI+ (Deck Insert) Installed in the Soffit of
Sand-lightweight or Normal Weight Concrete over Metal Deck Floor and Roof Assemblies'>**

Normal-weight or Sand-lightweight concrete, f'c > 3,000 psi
Nominal g:ln;i:;“ cnl,?.i::é‘ . Min. Min. 3-7/8" or 4-1/2" Wide Deck
Anchor Demh. Toppin Insert End Installed Over Upper Flute Installed Over Flute Incline Installed Over Lower Flute
Diameter opping Spacing | Distance - - -
in. ::nm) Thlal'(‘n)ess (in.) (in.) Ultimate Load | Allowable Load | Ultimate Load | Allowable Load | Ultimate Load | Allowable Load
’ ’ Tension | Shear |Tension| Shear |Tension| Shear |Tension| Shear |Tension| Shear |Tension| Shear
Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
3/8 1-3/4 2 4-1/2 9 3,420 | 1,985 | 1,140 | 660 | 5230 | 1,985 | 1,745 | 660 | 5230 | 2,610 | 1,745 | 870
172 2 2-1/2 5-1/4 10-1/2 | 4,310 | 4,205 | 1,435 | 1,400 | 6,235 | 4,205 | 2,080 | 1,400 | 6,235 | 5,155 | 2,080 | 1,720
5/8 2-3/8 3-1/4 6 12 5,265 | 6,450 | 1,755 | 2,150 | 8,630 | 6,450 | 2,875 | 2,150 | 8,630 | 6,820 | 2,875 | 2,275
3/4 2-5/8 3-1/4 6-3/8 12-3/4 | 5,770 | 6,450 | 1,925 | 2,150 | 8,630 | 6,450 | 2,875 | 2,150 | 8,630 | 6,820 | 2,875 | 2,275
7/8 2-5/8 3-1/4 6-3/8 12-3/4 | 5,770 | 6,450 | 1,925 | 2,150 | 8,630 | 6,450 | 2,875 | 2,150 | 8,630 | 6,820 | 2,875 | 2,275
1. Allowable load capacities listed are calculated using an applied safety factor of 3.0
2. Nominal embedment depth is measured from the bottom of the insert plate to the top of the insert bolt head.
3. Insert spacing and end distances are measured from the centerline of the insert bolt head.
4. Shear loads may be applied in any direction. For inserts installed over the upper flute, if the shear load is parallel to the flute the tabulated allowable load values may be increased by 20
percent (multiplied by 1.2)

www. DEWALT.com
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STRENGTH DESIGN (SD) 'é!
CODE LISTED °
DDI+ Insert Installation Information and Supplemental Information'* ICCES ESR-3958 5
Design Information Symbol Units 3/8-inch 1/2-inch 5/8-inch z
Nominal bolt diameter Oa (anfﬁ) 0(93 2)5 ?1207? %‘229‘? <
Length of insert bolt oot (ni]r[]n) (283) (283) (283) :
Typical drill bit diameter Coit in. 716 0r1/2 9/16 or 5/8 11/16 or 3/4 !
Nominal overall length of insert plate Lprate (rinnh;z) (31025) (3]025) (31025) E
Nominal width of insert plate Woite (anrgz) 1(:,;2/)4 1('312/;‘ 1(':;2/)4 =
: 9
Approximate thickness of insert plate toiate (r|r1nﬁ1) ?418? (34{18? ?418? ']
Over upper flute Pinom (upperfiute) (nian'n) E
Minimum nominal g in. 1-3/4 2 2-3/8
embedment dep‘[h Qver flute incline Rnom (upperincling) (m m) (45) (51 ) (60)
. o
Over lower flute Noom (owerfute) (rlnnm) :§
i ©
Over upper flute Net upperfute) (r;]nm) E g
Minimum effective o N in, 150 1.75 00 S
embedment depth Over flute incline Net (upperinciine) (mm) (38) 5) 51) 2 =
s (72}
Over lower flute Nef (lowerfiute) (rlnnm) L %
S
. o)
Over upper flute Nimin (upperfiute) (rlnnm) o S
Minimum concrete n 5 2.1/ 3-1/4 L =
member thickness Over flute incline Nmin (upperinclin) (mm) (51) (64) (83)
(topping thickness) - -—n
Over lower flute Nimin (lowerflute) (rlnnm)
in. E+
Over upper flute Cmin,deck (upperflute) (mm) —
Minimum flute edge in WA WA WA n
distance (insert bolt) Over flute incline Crmin,deck (upperincline) (mm) n
Over lower flute Crmin deck (owerflute) (rl]nm) See Figure 3C See Figure 3C See Figure 3C
Over upper flute Smin (upperflute) in.
Minimum i (mm)
spacing distance o ) in. 4-1/2 5-1/4 6
(bolt spacing, Over flute incline Smin (upperincline) (mm) (114) (133) (152)
center-to-center) in
Over lower flute Smin (lowerflute) (mm)
Over upper flute Cin (upperfute) (nian'n)
Minimum deck end g in. Specified cover requirements for reinforcement in accordance with
distance Over flute incline Cin pperncine) (mm) AC| 318-14 17.7.2 or ACI 318-11 7.7, as applicable.
Over lower flute Crmin (owerflute) (riﬂnm)
Effective tensile stress area (insert bolt) Ase (ri]nrlrjz) 0('%)8 0('33)2 %%‘%? 2
. T
Insert head net bearing area Abrg (r'nnhiz) 8 115) 8 518) (%gg) 5
=
Minimum specified ultimate strength futa N /?zlmm 6&8&0 g
, ©
Minimum specified yield strength fya N /Eﬁlmzl 3(%,2%0 2
For SI: 1 inch = 25.4 mm, 1 ft-Ib = 1.356 N-m (%)
1. The information presented in this table is to be used in conjunction with the design criteria of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable, 2
2. For installation detail for inserts in concrete-filled steel deck assemblies, see Figures A, B and C (i.e. over upper flute, over flute incline, over lower flute). §
=
|

1-800-4DEWALT
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g CODE LISTED | & :j
m . e ICC-ES ESR-3058 | QULLY
(o DDI+ Insert Design Information'>***
: Design Information Symbol Units 3/8-inch 1/2-inch 5/8-inch
> ; . in. 0.375 0.500 0.625
z Insert 0.D. (nominal bolt diameter) (a (mm) 05 {12.7) (15.9
L , in? 017 0.28 0.45
g Insert head net bearing area Avrg (mm?) (110) (181) (290)
: ; in2 0.078 0.142 0.226
= Effective tensile stress area Ase (mm?) (50) @) (146)
in.
; Over upper flute her (Upperflute) (mm)
) — I in. 1.50 1.75 2.00
o) Effective embedment depth Over flute incline het (fluteincline) (mm) (38) (45) 651)
: in.
o Over lower flute her (lowerflute) (mm)
- . ) . v in. 2.00 2.50 3.25
a Minimum concrete member thickness (topping thickness over upper flute) Nimin (mm) 51) (64) 63
- . . o in. See Installation Information Table and Figures A, B
Minimum spacing and edge distance Smin, Cmin (mm) and C
= Effectiveness factor for cracked concrete ke (él) (123)
§ U Modification factor for tension strength in uncracked concrete Yen - 1.25
o
13 E Nominal tension strength of single insert as Nea b
5 3 According to governed by steel strength . (KN) 4,650 8,520 13,560
g Figures A, B or C Nominal tension strength of single insert as , b (20.7) (37.9 (60.3)
—~ . . Nsa,lnsemeu
o P governed by steel strength, seismic (kN)
= | w | Nominal steel shear strength of single insert Vsansert deck b 2,280 4,260
% m According to Figure A in the soffit of concrete on steel deck (upperflute) (kN) (10.1) (18.9) 7,245
o o (over upper flute) Nominal steel shear strength of single insert | Vsainsertdeckeq b 1,825 3,410 (32.2)
o in the soffit of concrete on steel deck, seismic (upperflute) (kN) 8.1) (15.2)
> z Nominal steel shear strength of single insert Vsa,insertdeck Ib 1,310 3,410
— According to Figure B in the soffit of concrete on steel deck (fluteincline) (kN) (5.8 (15.2) 5,240
- (over flute incline) Nominal steel shear strength of single insert |  Vsainsertdeckea b 1,045 2,860 (3.3
m in the soffit of concrete on steel deck, seismic |  (fluteincline) (kN) (4.6) (12.7)
m Nominal steel shear strength of single insert Vsansert deck b 2,280 4,260
w According to Figure C in the soffit of concrete on steel deck (lowerflute) (kN) (10.1) (18.9) 5,735
] (over lower flute) Nominal steel shear strength of single insert | Vsansertdeckea ] 2,015 3,410 (25.9)
— in the soffit of concrete on steel deck, seismic (lowerflute) (kN) 9.0 (15.2)
For SI: 1 inch = 25.4 mm, 1 pound = 4.45 N, 1 psi = 0.006895 MPa. For pound-inch unit: 1 mm = 0.03937 inches.

1. Concrete must have a compressive strength f 'c of 3,000 psi (20.7 MPa) minimum.

2. Design of headed cast-in specialty inserts shall be in accordance with the provisions of ACl 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable, for cast-in headed anchors. Concrete
breakout strength must also be in accordance with the Idealization of Concrete Filled Steel Decks Figure.

3. Strength reduction factors for the inserts shall be taken from ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable, for cast-in headed anchors. Strength reduction factors for load
combinations in accordance with ACl 318-14 5.3 or ACI 318-11 9.2, as applicable, governed by steel strength of the insert shall be taken as 0.75 for tension and 0.65 for shear; values
correspond to ductile steel elements. The value of ¢ applies when the load combinations of Section 1605.2 of the IBC, ACl 318-14 5.3 or ACI 318-11 9.2, as applicable, are used in
accordance with ACl 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable. If the load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢ must be determined in
accordance with ACI 318-11 D.4.4.

4. Insert 0.D. is the nominal bolt diameter of the insert.

5. Minimum spacing distance between anchors and minimum edge distances for cast-in headed DDI+ inserts shall be in accordance with the Installation Information Table, Design Information
Table, Figures A, B and C and noted provisions.

6. Shear loads for concrete inserts in concrete-filled steel deck assemblies may be applied in any direction (i.e. over upper flute, over flute incline, over lower flute).

1~ &

v v
~ 2
v v

|dealization of Steel Deck Profile (over lower flute or over flute incling) |dealization of Steel Deck Profile (over upper flute)
|dealization of Concrete Filled Steel Decks for Determination of Concrete Breakout Strength in Accordance with ACI 318

0'A34— 1I¥M3d 8102© SHOHONY TYOINVHOIN — 3AINY TWIINHOIL
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Tension and Shear Design Strengths for DDI+ Inserts Installed in Uncracked
Lightweight Concrete Filled Steel Deck Floor and Roof Assemblies'**°

STRENGTH DESIGN (SD)

&

[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

Minimum Concrete Compressive Strength
f'c = 3,000 psi
Insert 0.D. Embed. A
(Nominal Bolt Depth Upper Flute Flute Incline Lower Flute
Diameter) |_,ef (Figure A) (Figure B) (Figure C)
(in.) (in.) o " - ‘e"“ - n
Tension Shear Tension Shear Tension Shear
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
3/8 1-3/4 1,795
1/2 1-3/4 2,265
5/8 1-3/4 2,765

Tension and Shear Design Strengths for DDI+ Inserts Installed in Cracked
Lightweight Concrete Filled Steel Deck Floor and Roof Assemblies'?**°

[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

Minimum Concrete Compressive Strength
f'c = 3,000 psi
(J::::a?'g.;“ EI‘)‘;:?: ’ Upper Flute Flute Incline Lower Flute
Diameter) hef (Figure A) (Figure B) (Figure C)
(in.) (in.) )
Tension
(Ibs.)
3/8 1-3/4 1,435
172 1-3/4 1,810
5/8 1-3/4 2,210

1- Tabular values are provided for illustration and are applicable for single anchors installed in sand-lightweight concrete with minimum member thickness (topping
thickness), ha = hmin, and with the following conditions:
- For Upper Flute and Flute Incline: car is greater than or equal to the critical edge distance, Cac
- For Lower Flute: ca1 is equal to the minimum lower flute edge distance

2-  Calculations were performed following methodology in ACI 318-14 Chapter 17. The load level corresponding to the controlling failure mode listed (e.g. For Tension:
steel strength, concrete breakout strength, or pullout strength; For Shear: steel strength). Furthermore, the capacities for concrete breakout strength in tension
are calculated using the effective embedment values, her, for the selected anchors as noted in the design information table. Please also reference the installation

specifications for additional information.

3-  Strength reduction factors (g) for the inserts are based on ACI 318-14 17.3.3 for cast-in headed anchors. Condition B is assumed. Strength reduction factors for load
combinations in accordance with ACI 318-14 Section 5.3 governed by steel strength of the insert are taken as 0.75 for tension and 0.65 for shear; values correspond
to ductile steel elements.

4- Tabular values are permitted for short-term static loads only, seismic loading is not considered with these tables.
For designs that include combined tension and shear, the interaction of tension and shear loads must be calculated in accordance with ACl 318-14 Chapter 17.

Interpolation is not permitted to be used with the tabular values. For intermediate base material compressive strengths, please see ACl 318-14 Chapter 17 and
information contained in this product supplement. For other design conditions including seismic considerations please see ACl 318-14 Chapter 17.

1-800-4DEWALT
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ORDERING INFORMATION

Figure A

DDI+ Concrete Inserts Installed Through the Soffit of Concrete-Filled
Steel Deck Floor and Roof Assemblies (Over Upper Flute)'>*

Figure B

DDI+ Concrete Inserts Installed Through the Soffit of Concrete-Filled
Steel Deck Floor and Roof Assemblies (Over Flute Incline)'**

SAND-LIGHTWEIGHT CONCRETE OR
NORMAL WEIGHT CONCRETE OVER STEEL DECK
(MIN. 3,000 PSI)

— See Design Information

SAND-LIGHTWEIGHT CONCRETE OR
NORMAL WEIGHT CONCRETE OVER STEEL DECK
(MIN. 3,000 PSI)

See Design Information —

<) 7414 ,vv ‘v “‘4;‘ _ .
ot g’ St dr T e, Jriit
(See Design e If::n?‘::ilg:“) : o

Infgrmation) (> _ ¥ v ¥

SYOHONY TVIINVHIIW

v > - 3" Upper Flute
v v (Typ) (Valley)
¥oi.
No. 20 Gage )
1-3/4" T 3778 Steel Deck Min.
Min. Min. (Typ)
(Typ) Lower Flute (Ridge)
L— Lower Flute
No. 20 Gage Steel Deck Min. (Ridge)

Figure C

DDI+ Concrete Inserts Installed Through the Soffit of Concrete-Filled
Steel Deck Floor and Roof Assemblies (Over Lower Flute)'*°
1. Installations require a minimum concrete member topping thickness from the top of the upper
flute as given in the Design Information Table.
. Inserts may be placed on the upper flute of the steel deck assembly; they may be installed
anywhere across upper flute as follows:
(Figure A) - Placed over the upper flute with threaded bolt installed through the upper flute or;

SAND-LIGHTWEIGHT CONCRETE OR 2
NORMAL WEIGHT CONCRETE OVER STEEL DECK
(MIN. 3,000 PSI)

See Design Information

¥03(] [e18|\ 40} Lissu| papeaiy |

(LY3SNI ¥93a) +.1aa

i (Figure B) - Placed over the upper flute spanning the lower flute with threaded bolt installed
iita fa ittt through the inclined section or;
o o v Y v (Figure C) - Placed over the upper flute spanning the lower flute with threaded bolt installed
Topping RS A0 _"V e X through the lower flute.
}Sfenene:_ign QAT T {7“\ TR g g 3. Inserts over the upper flute with threaded bolt installed through the upper flute may be placed
oo Lo Yo e Yo v T e Oy LT in any location and orientation that meets the minimum deck end distance requirements (see
EPRRRP R 4 caTe Design Information Table). The minimum deck end distance is measured from deck end to the
§ : g g = . centerling of the insert bolt.
Lt A 4. Inserts over the upper flute spanning the lower flute with threaded bolt installed through the
an - . inclined section may be placed in any location and orientation that meets the minimum deck
(Typ) o R Upper Flute end distance requirements (see Design Information Table). The minimum deck end distance is
v v 5D (Valley) measured from deck end to the centerline of the insert bolt.
L Lowe Flute 5. Inserts over the upper flute spanning the lower flute with threaded bolt installed through
(Ridge) No. 20 Gage the lower flute may be placed in any location that meets the minimum deck end distance
378" Steel Deck Min. and minimum lower flute edge distance requirements. The minimum deck end distance is
Min. (Typ) w measured from deck end to the centerline of the insert bolt. For lower flute widths of 3-7/8-
inch, a maximum 1-inch centerline bolt offset in either direction from the center of the flute.
The offset distance may be increased for flute widths greater than those shown provided the
minimum lower flute edge distance of 15/16 -inch is also satisfied.
ORDERING INFORMATION
DDI+ (Deck Insert)
. . Typical Drill r{
Cat. No. Anchor Size Rod/Anchor Dia. Diameter Box Qty. > | g
PFM2511100 3/8" Metal Deck Insert 3/8" 7/16" or 1/2" 20
g PFM2511110 1/2" Metal Deck Insert 172" 9/16" or 5/8" 20
§ PFM2511120 5/8" Metal Deck Insert 5/8" 11/16" or 3/4" 20
%’ PFM2511130 3/4" Metal Deck Insert 3/4" 13/16" or 7/8" 12
; PFM2511140 7/8" Metal Deck Insert 7/8" 15/16" or 1" 12
2
s Rod Coupling Nuts - Zinc
% Cat. No. Description nod{ﬁ:chor Hex Diameter Box Qty. Cin. Qty.
2 .
o
g 030007 3/8"-16 x 1/2" x 1-1/8" 3/8" 172" 100 1000
3 030009 1/2"-13 x 5/8" x 1-1/4" 172" 5/8" 50 500
©
§ 030010 5/8"-13 x 13/16" x 2-1/8" 5/8" 13/16" 25 250 \
= 030011 3/4"-13 x 1" x 2-1/4" 3/4" 1" 25 250
r‘:E\ 030012 7/8"-13 x 1-1/4" x 2-1/2" 7/8" 1-1/4" 10 100
o
o
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GENERAL INFORMATION SECTION CONTENTS 2
™ General Information.................... 345 °
DO“BLE Install_ation and T
Shield Expansion Anchor Material Specifications................ 345 v
Performance Data..........oucunueanns 346 z
The Double is a dual expansion machine bolt anchor particularly suited for materials of questionable (Allom.rable Stress Peslgn) i
strength or consistence such as stone. It can be used in solid concrete, block, brick, and stone. Jop ~ Ordering Information............... <
site tests are recommended when used in base materials of questionable strength or consistence. 'S
|
FEATURE AND BENEFITS E
e Performs in base material of questionable strength -
e nternally threaded anchor for easy removablility and service work g
* Corrosion resistant body DOUBLE E
APPROVALS AND LISTINGS THREAD VERSION
e Tested in accordance with ASTM E488 e UNC Thread a
=
o Federal GSA Specification — Meets descriptive and proof ANCHOR MATERIALS ill S
load requirements of CID A-A-1923A, Type 3 e Zamac Alloy — %(
GUIDE SPECIFICATIONS ANCHOR SIZE RANGE (TYP.) g g
CSl Divisions: 03 16 00 - Concrete Anchors, 04 05 19.16 - Masonry Anchors and 05 05 19 - * 1/4"to 3/4" diameter OE
Post-Installed Concrete Anchors. Expansion anchors shall be Double as supplied by DEWALT, SUITABLE BASE MATERIALS 0 T
Towson, MD. .Ar?chors shall be installed in accordance with published instructions and the Authority e Normal-weight Concrete @
Having Jurisdiction. « Grout-filled Concrete Masonry (CMU)
 Hollow Concrete Masonry (CMU)

Brick Masonry

e Stone
INSTALLATION AND MATERIAL SPECIFICATIONS
Installation Specifications Material Specifications
Rod/Anchor Diameter, d Anchor Component Component Material
Dimension
1/4" 5/16" 3/8" /2" 5/8" 3/4" Anchor Sleeve Zamac Alloy
ANSI Drill Bit Size (in.) 12 5/8 3/4 7/8 1 1-1/4 Cone Zamac Alloy
Max. Tightening Torque, (ft.-Ibs.) 5 7 10 20 30 60

Sleeve Length (in.) 1 1-3/16 | 1-9/16 2 2-1/4 | 3-1/4 o
Thread Size (UNC) 1/4-20 | 5116-18 | 3/8-16 | 1/2-13 | 58-11 | 3/4-10 3?\
Thread Length In Cone (in.) 1/2 1/2 5/8 3/4 7/8 1-1/8 { } ,

Overall Anchor Length (in.) 1-3/8 1-5/8 2 2-1/2 2-3/4 | 3-15/16 e
Nominal outside diameter of anchor is the same as the corresponding ANSI drill bit size.

Installation Guidelines

Drill a hole into the base material to the minimum Insert anchor into the hole, threaded cone end first Position fixture, then insert screw or bolt and tighten.
depth required. The tolerances of the drill bit used until the outer sleeve is flush with the surface of the For maximum expansion, the upper cone should
should meet the requirements of ANSI Standard base material. protrude slightly before setting. The bolt must engage a
B212.15. Do not expand the anchor prior to minimum of 2/3 of the anchor threads.

installation. Do not over drill the hole unless the
application calls for a subset anchor.

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2018 DEWALT —REV.A
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PERFORMANCE DATA ENGINEERED BY POWers
g PERFORMANCE DATA
g Ultimate Load Capacities for Double Expansion Anchor in Normal-Weight Goncrete'?
. Minimum Concrete Compressive Strength (f'c)
: Minimum
> Rod/Anchor Embedment 2,000 psi (13.8 MPa) 4,000 psi (27.6 MPa) 6,000 psi (41.4 MPa)
z Si|nz.e D?::.Ih Tension Shear Tension Shear Tension Shear
F 1 o () () () () ()
0O
> 1/4 1-1/4 710 1,110 900 1,135 1,220 1,335
- (6.4) (31.8) (3.2) (5.0) (4.0) (5.2) (5.5) (6.0)
516 1-1/2 1,130 1,735 1,500 2,020 2,160 2,155
> (7.9 (38.1) (6.1) (7.8) 6.7) 9.1) 9.7) 9.7)
z 3/8 1-3/4 1,365 2,690 2,000 3,000 3,085 4,030
(o 9.5 (44.5) 6.1) (12.1) 9.0) (13.9) (13.9) (18.1)
: 1/2 2-1/4 2,590 3,740 3,550 4,310 4,645 6,930
o (12.7) (67.2) (11.7) (16.8) (16.0) (19.4) (20.9) (31.2)
5/8 2-1/2 4,290 9,640 6,150 10,270 6,890 11,580
’ (15.9) (63.5) (19.3) (43.4) (27.7) (46.2) (81.0) (62.2)
L 3/4 3-1/2 6,000 10,920 8,150 13,330 11,5610 14,480
(19.1) (88.9) (27.0) (49.2) (36.7) (60.0) (61.8) (65.2)

1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.

2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load. Consideration of safety factors of 20 or higher may be necessary
depending upon the application such as life safety, overhead and in sustained tensile loading applications.

Allowable Load Capacities for Double Expansion Anchor in Normal-Weight Concrete'>*

Joyouy uoisuedx3 pRIuS
.319N0d

Minksum Minimum Concrete Compressive Strength (f'c)
Rodll_lnchor Embedment 2,000 psi (13.8 MPa) 4,000 psi (27.6 MPa) 6,000 psi (41.4 MPa)

Silnz.e D?,':_m Tension Shear Tension Shear Tension Shear

(mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.

(kN) (kN) (kN) (kN) (kN) (kN)

1/4 1-1/4 180 280 225 285 305 335
6.4) (31.8) 0.8) (1.3 (1.0) (1.3 (1.4 (1.9
5/16 1-1/2 285 435 375 505 540 540
(7.9 (38.1) (1.3 (20) (1.7) (2.3 2.9 2.4
3/8 1-3/4 340 675 500 750 770 1,010
9.5 (44.5) (1.5) (3.0) (2.3 (3.9 (3.9 4.5
1/2 2-1/4 650 935 890 1,080 1,160 1,735
(12.7) (67.2) (2.9 4.2 4.0) 4.9 (6.2 (7.8
5/8 2-1/2 1,075 2,410 1,540 2,570 1,725 2,895
(15.9) (63.5) 4.8 (10.9 6.9 (11.6) (20.3) (13.1)
3/4 3-1/2 1,500 2,730 2,040 3,335 2,880 3,620
(19.1) (88.9) 6.8) (12.3 9.2 (15.0) (13.0) (16.3)

1. Allowable load capacities listed are calculated using and applied safety factor of 4.0. Consideration of safety factors of 20 or higher may be necessary depending upon the application such as
life safety, overhead and in sustained tensile loading applications.

2. Linear interpolation may be used to determine allowable loads for intermediate compressive strengths.

3. The tabulated load values are applicable to single anchors installed at critical edge and spacing distances. Allowable load capacities are multiplied by reduction factors when anchor spacing or
edge distances are less than critical distances.
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DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)

Ultimate and Allowable Load Gapacities for Double Expansion Anchor g
in Hollow Concrete Masonry'>* °
Rod/Anchor Minimum Embedment f'm 21,500 psi (104 MPa) :
Diameter Depth Ultimate Load Allowable Load (3]
i:. il:,v_ Tension Shear Tension Shear z
(mm) (mm) Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) <
1/4 1-1/4 885 1,350 175 270 ol
6.4) (31.8 (4.0) 6.1) 0.8 (1.2 <
5/16 1-1/2 1,295 1,635 260 325
(7.9 (38.1) (5.8) (7.4 (1.2 (1.5) !
3/8 1-1/2 1,575 2,160 315 430 z
9.5) (38.1) (7.1) 9.7 (1.9 (1.9 <
172 1-1/2 2,710 3,130 540 625
(12.7) (38.1) (12.2) (14.1) 2.9 2.8 :
1. Tabulated load values are for anchors installed in minimum 8-inch wide, minimum Grade N, Type I, lightweight, medium-weight or normal-weight concrete masonry units conforming to ASTM u
C 90. Mortar must be minimum Type N. Masonry cells may be grouted. Masonry compressive strength must be at the specified minimum at the time of installation (fm > 1,500 psi). L
2. Allowable load capacities listed are calculated using and applied safety factor of 5.0. Consideration of safety factors of 20 or higher may be necessary depending upon the application such as E

life safety, and in sustained tensile loading applications.
3. Anchors with diameters of 3/8" and 1/2" installed in hollow concrete masonry units are limited to one anchor per unit cell.

s ©

Ultimate and Allowable Load Capacities for Double Shell Expansion Anchor in Glay Brick Masonry'* i" <§

o B <C

Rod/Anchor Minimum Embedment fim 21,500 psi (104 MWPa) el &

Diameter Depth Ultimate Load Allowable Load m 0

i:. il:,v_ Tension Shear Tension Shear : S

(mm) (mm) Ibs. Ibs. Ibs. Ibs. o ]

(kN) (kN) (k) (kN) =

1/4 1-1/4 1,175 1,685 235 315 n =
(6.4) (31.8) (5.93) (7.1) (1.1) (1.4)
5/16 1-1/2 1,685 2,040 315 410
(7.9) (38.1) (7.1) 9.2) (1.4) (1.8)
3/8 1-3/4 1,830 3,590 365 720
(9.5) (44.5) (8.2) (16.2) (1.6) (3.2)
1/2 2-1/4 3,420 5,185 685 1,035
(12.7) (67.2) (15.4) (23.3) 3.1) (4.7)
5/8 2-1/2 4,460 6,055 890 1,210
(15.9) (63.5) (19.8) (27.2) (4.0) (5.4)
3/4 3-1/2 6,000 7,935 1,200 1,585
(19.1) (88.9) (26.7) (35.7) (5.3) (7.1)

1. Tabulated load values are for anchors installed in multiple wythe, minimum Grade SW, solid clay brick masonry walls conforming to ASTM C 62. Mortar must be minimum Type N. Masonry
compressive strength must be at the specified minimum at the time of installation (f'm > 1,500 psi).

2. Allowable load capacities listed are calculated using and applied safety factor of 5.0. Consideration of safety factors of 20 or higher may be necessary depending upon the application such as
life safety, and in sustained tensile loading applications.

DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)

Combined Loading
For anchors loaded in both shear and tension, the combination of loads should be proportioned as follows:

Where: Nu = Applied Service Tension Load
Nu + Vu <1 Nn = Allowable Tension Load
Nn Vn - Vu = Applied Service Shear Load

Vi = Allowable Shear Load

LOAD ADJUSTMENT FACTORS FOR SPACING AND EDGE DISTANCES'

Anchor Installed in Normal-Weight Concrete

0 Anchor Load Type Critical Distance Critical Minimum Distance Minimum
imension (Full Anchor Capacity) Load Factor (Reduced Capacity) Load Factor
Spacing (s) Tension and Shear Ser = 10d Frns = Fus=1.0 Smin = 5d Fns = Fus =0.50
Edge Distance (0 Tension Cer = 8d Fne =1.0 Cmin = 5d Fne = 0.80
Shear Cer = 12d Fe=1.0 Cmin = 5d Fve = 0.50

1. Allowable load values found in the performance data tables are multiplied by reduction factors when anchor spacing or edge distances are less than critical distances. Linear interpolation is
allowed for intermediate anchor spacing and edge distances between critical and minimum distances. When an anchor is affected by both reduced spacing and edge distance, the spacing and
edge reduction factors must be combined (multiplied). Multiple reduction factors for anchor spacing and edge distance may be required depending on the anchor group configuration.
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Spacing Distance, Tension (Fys and Fys)

LOAD ADJUSTMENT FACTORS FOR NORMAL-WEIGHT CONCRETE

DEWALT

ENGINEERED BY POWers

Notes: For anchors loaded in tension and shear, the
critical spacing () is equal to 10 anchor diameters

Dia. (in.) 1/4 5/16 3/8 1/2 5/8 3/4 (10d) at which the anchor achieves 100% of load.
s (in.) 2-1/2 3-1/8 3-3/4 5 6-1/4 7-1/2 Minimum spacing (Smin) is qua\ to 5 anchor diameters
(5d) at which the anchor achieves 50% of load.
Smin (in.) 1-1/4 1-9/16 1-7/8 2-1/2 3-1/8 3-3/4
1-1/4 0.50 - - -
n 1-9/16 0.63 0.50 - -
s | 178 0.75 0.60 0.50 - -
S| 2172 1.00 0.80 0.67 0.50 - -
g 3-1/8 1.00 1.00 0.83 0.63 0.50 -
ﬂ 3-3/4 1.00 1.00 1.00 0.75 0.60 0.50
E 5 1.00 1.00 1.00 1.00 0.80 0.67
& | 6-1/4 1.00 1.00 1.00 1.00 1.00 0.83
7-1/2 1.00 1.00 1.00 1.00 1.00 1.00
Edge Distance, Tension (Fx) ot S
Dia. (in.) 14 5/8 3/8 12 5/8 3/4 which the anchor achieves 100% of load.
= Minimum edge distance (cmin) is equal to 8 anchor
Cu (in.) 3 3-3/4 4-1/2 6 7-172 diameters (8d) at which the anchor achieves 80%
Con (in.) 2 2-1/2 3 4 5 of load.
2 0.80 - - -
- 2-1/2 0.90 0.80 - -
g 3 1.00 0.88 0.80 -
£ | 3-3/4 1.00 1.00 0.90 - -
:— 4 1.00 1.00 0.93 0.80 -
E 4-1/2 1.00 1.00 1.00 0.85 - -
a8 5 1.00 1.00 1.00 0.90 0.80 -
g’ 6 1.00 1.00 1.00 1.00 0.88 0.80
7-1/2 1.00 1.00 1.00 1.00 1.00 0.90
9 1.00 1.00 1.00 1.00 1.00 1.00
Edge Distance, Shear (Fic) diSon o) 5 el 0 12 anchor damelers (120 o
Dia. (in.) 14 5/8 3/8 112 5/8 3/4 which the anchor achieves 100% of load.
L)) £ ) a2 g G2 Minimum edge distance (cmin) is equal to 8 anchor
Cmin (in.) 2 2-1/2 3 4 5 diameters (8d) at which the anchor achieves 50%
2 0.50 B - - of load.
- 2-1/2 0.75 0.50 - -
8| 3 1.00 0.70 0.50 -
R 100 100 075 : -
;- 4 1.00 1.00 0.83 0.50 -
é 4-1/2 1.00 1.00 1.00 0.63 - -
a8 5 1.00 1.00 1.00 0.75 0.50 -
“-E" 6 1.00 1.00 1.00 1.00 0.70 0.50
7-1/2 1.00 1.00 1.00 1.00 1.00 0.75
9 1.00 1.00 1.00 1.00 1.00 1.00
ORDERING INFORMATION
Double Expansion Anchor
Catalog Rod/Anchor Drill Overall Minimum Standard Standard Wt./
Number Diameter Diameter Length Hole Depth Box Carton 100
9510 1/4" 1/2" 1-3/8" 1-1/4" 50 500 4
9515 5/16" 5/8" 1-5/8" 1-1/2" 50 500 7-1/2
9520 3/8" 3/4" 2" 1-3/4" 50 250 12-1/2
9525 172" 7/8" 2-1/2" 2-1/4" 25 250 18
9530 5/8" 1" 2-3/4" 2-1/2" 25 100 25-1/2
9535 3/4" 1-1/4" 3-15/16" 3-1/2" 10 50 54-1/2

www. DEWALT.com
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GENERAL INFORMATION SECTION CONTENTS 2
™ General Information.................... 349 °
SINGLE Installation and T
Shield Expansion Anchor Material Specifications................ 349 v
Performance Data..........ccouurenenne 350 z
Ordering INfOrMatON............ 350 -
The Single is a machine bolt anchor designed for use in concrete. The Single consists of a pre- u
assembled set of expansion shields and an expander cone formed from zamac alloy. As the anchor <
is tightened, the wedge-shaped cone is drawn into the shields, compressing them against the base (¥
material. The Single is not recommended for use in overhead or life safety applications. E
;
+ Readily accepts machine bolts ()
+ Internally threaded anchor for easy removability and service work SINGLE E
+ Corrosion resistant body
THREAD VERSION
e Tested in accordance with ASTM E488 * UNCThread i" %OJ
=
e Federal GSA Specification — Meets the descriptive and proof ANCHOR MATERIALS d e
load requirements of CID A-A 1923A, Type 2 * Zzamac Alloy 2
[35]
ANCHOR SIZE RANGE (TYP) = 5
CSlI Divisions: 03 16 00 - Concrete Anchors and 05 05 19 - Post-Installed Concrete Anchors ® 1410 5/5" dlameter N3
Expansion anchors shall be Single as supplied by DEWALT, Towson, MD. Anchors shall be installed SUITABLE BASE MATERIALS Z
in accordance with published instructions and the Authority Having Jurisdiction. e Normal-weight concrete

INSTALLATION AND MATERIAL SPECIFICATIONS

Installation Specifications Material Specifications

_ ) Rod/Anchor Diameter, d Anchor Component Component Material
Dimension 1/4" 5/16" 3/8" 12" 5/8" Anchor Sleeve Zamac Alloy
ANSI Drill Bit Size, (in.) 12 5/8 5/8 7/8 1 Cone Zamac Alloy
Max. Tightening Torque, (ft.-Ibs.) 5 7 10 20 30
Thread Size (UNC) 1/4-20 5/16-18 3/8-16 1/2-13 5/8-11
Thread Length In Cone (in.) 5/16 5/16 5/16 7/16 5/8
Overall Anchor Length (in.) 1-5/16 1-1/2 1-1/2 2-1/16 2-5/8
Nominal outside diameter of anchor is the same as the corresponding ANSI drill bit size

Installation Guidelines

Drill a hole into the base material to the minimum
depth required. The tolerances of the drill bit used
should meet the requirements of ANSI Standard
B212.15. Remove dust and debris from the hole

during drilling (e.g. dust extractor, hollow bit) or
following drilling (e.g. suction, forced air) to extract
loose particles created by drilling.

Do not expand the anchor prior to installation. Insert
anchor into the hole, threaded cone end first and tap
it flush to the surface.

the anchor threads.

Position fixture, then insert bolt and tighten.
The bolt must engage a minimum of 2/3 of
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ENGINEERED BY POWers
PERFORMANCE DATA
Ultimate Load Capacities for Single Expansion Anchor in Normal-Weight Goncrete'**
Minimum Minimum Concrete Compressive Strength (f'c)
Rod¥inchor E'“g::me“‘ 2,000 psi (13.8 MPa) 4,000 psi (27.6 MPa) 6,000 psi (41.4 MPa)
in. hy Tension Shear Tension Shear Tension Shear
(mm) in. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(o) (kN) (kN) (k) (k) (k) (k)
1/4 1-3/8 175 555 400 565 460 670
(6.4) (34.9) 0.8) (2.5) 1.8) (2.5) 1) (3.0)
5/16 1-5/8 830 1,535 1,260 1,780 1,475 1,900
(7.9 41.3 (3.7) 6.9) (5.7) 8.0) (6.6) (8.6)
3/8 1-5/8 1,160 3,050 2,030 3,225 2,360 4,570
9.5 41.3 (5.2 (13.7) 9.1 (14.5) (10.6) (20.6)
12 2-1/2 1,495 3,475 2,450 4,000 2,550 6,435
12.7) (63.5) 6.7) (15.7) (11.0) (18.0) (11.5) (29.0)
5/8 2-3/4 2,230 6,425 3,690 6,845 3,975 7,720
(15.9) (69.9) (10.0) (28.9) (16.6) (30.8) (17.9) (34.8)

1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.

2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load. Anchors are not recommended for use overhead or for life safety.
Consideration of safety factors of 20 or higher may be necessary depending upon the application such as in sustained tensile loading applications

Allowable Load Capacities for Single Expansion Anchor in Normal-Weight Concrete'**

Minimum Minimum Concrete Compressive Strength (f'c)
"“"{s‘i‘;‘:“‘“’ E'“g:::'f'“ 2,000 psi (13.8 MPa) 4,000 psi (27.6 MPa) 6,000 psi (41.4 MPa)

in. h Tension Shear Tension Shear Tension Shear

(mm) in. Ibs. Ibs. bs. Ibs. Ibs. Ibs.

(mm) (kN) (kN) (k) (k) (k) (k)

1/4 1-3/8 45 140 100 140 115 170
(6.4) (34.9 0.2) 0.6) 0.5) 0.6) 0.5) 0.8)

5/16 1-5/8 210 385 315 445 370 475
7.9 41.3) ©0.9) a.7 1.4 2.0) a.7) 2.1)
3/8 1-5/8 290 765 510 805 590 1,145
9.5) 413) (1.3) (3.4) 2.3) (3.6) @.7) (6.1)
1/2 2-1/2 375 870 615 1,000 640 1,610
(12.7) (63.5) (1.7 (3.9 2.8) (4.5) 2.9 7.2
5/8 2-3/4 560 1,605 925 1,710 995 1,930
(15.9) (69.9) (2.5) 7.2) 4.2) 7.7 4.5) 6.7

1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.

2. Allowable load capacities listed are calculated using and applied safety factor of 4.0.  Anchors are not recommended for use overhead or for life safety. Consideration of safety factors of 20 or
higher may be necessary depending upon the application such as in sustained tensile loading applications.

3. Linear interpolation may be used to determine loads for intermediate compressive strengths.

ORDERING INFORMATION
Single Expansion Anchor

Cat. No. "“"{)‘}:_"“‘" Drill Diameter Mg‘ép'::'e Std. Box Std. Carton Wt./100
9650 1/4" 1/2" 1-3/8" 50 250 3-3/4
9655 5/16" 5/8" 1-5/8" 50 250 5-1/2
9665 3/8" 5/8" 1-5/8" 50 250 5-1/4
9675 1/2" 7/8" 2-1/2" 25 125 15-1/4
9685 5/8" 1" 2-3/4" 25 125 24
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GENERAL INFORMATION

GENERAL INFORMATION
CALK-IN"

Mechanical Bolt Anchor

PRODUCT DESCRIPTION

The Calk-In is a pre-assembled precision cast calking type machine bolt anchor which can be used
in concrete, block, brick or stone. The Calk-In consists of an antimonial lead alloy calking sleeve
and a Zamac alloy internally threaded expanded cone. This anchor is not recommended for use in
overhead applications or for life safety.

GENERAL APPLICATIONS AND USES

SECTION CONTENTS

General Information...........cc.co..... 351

Installation and
Material Specifications

Performance Data..........oucunueanns
Ordering Information.........cc.ccc....

MECHANICAL ANCHORS

e Windows e Sliding Doors

e Screens e Shutters CALK-IN

THREAD VERSION

+ Readily accepts machine bolts ® UNC Thread .

+ Internally threaded anchor for easy removability of attachment and service work ANCHOR MATERIALS Z £

+ Shallow embedment e Antimonial Lead Alloy Body and E i
Zamac Alloy Cone L

ANCHOR SIZE RANGE (TYP) ot

o Federal GSA Specification — Meets descriptive and proof load requirements of CID A-A-1922A, Type 1, No. 8 Screw o 1/2" diameter <t é

SUITABLE BASE MATERIALS o=

CSI Divisions: 03 16 00 - Concrete Anchors, 04 05 19.16 - Masonry Anchors and 05 05 19 - o Normal-weight concrete

Post-Installed Concrete Anchors. Machine bolt anchors shall be Calk-In as supplied by DEWALT, e Grouted-filled Concrete

Masonry (CMU)
e Brick Masonry

Towson, MD. Anchors shall be installed in accordance with published instructions and the Authority
Having Jurisdiction.

INSTALLATION AND MATERIAL SPECIFICATIONS

Installation Specifications

Nominal Rod/Anchor Size
Dimension
#8-32 #10-24 1/4" 5/16" 3/8" 12"
Nominal Length (in.) 1/2 5/8 7/8 1 1-1/4 1-1/2
ANSI Drill Bt Size, (in.) 516 3/8 1/2 5/8 3/4 7/8
Nominal Outside Dia. (in.) 516 3/8 1/2 5/8 3/4 7/8
Max. Tightening Torque 15 (in.-Ibs.) 20 (in.-Ibs.) 60 (in.-Ibs.) 7 (ft.-Ibs.) 10 (ft.-Ibs.) 15 (ft.-Ibs.)
Threaded Length in Cone (in.) 13/32 15/32 19/32 3/4 1 1-1/8
Material Specifications
Anchor Component Component Material
Anchor Sleeve (Body) Antimonial Lead Alloy
Cone Zamac Alloy

Installation Instructions
Step 1

Step 2 Step 3

Drill a hole into the
base material to
the required depth.
The tolerances of
the drill bit used
must meet the
requirements of
ANSI Standard
B212.15. Do not
over drill the hole.

1-800-4DEWALT

-
5

Remove dust and debris from the hole
during drilling (e.g. dust extractor,
hollow bit) or following drilling (e.g.
suction, forced air) to extract loose
particles created by drilling.

Insert the anchor into the hole, cone
first. Position the setting tool in the
anchor with shoulder in contact with
the anchor sleeve. Using the tool, set
the anchor by driving the sleeve using
several sharp hammer blows.

Be sure the anchor is at the
required embedment depth

so that anchor threads do not
protrude above the surface of
the base material. Positions
the fixture, insert screw or bolt
and tighten. Do not exceed the
maximum tightening torque.

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2018 DEWALT —REV.A
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1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.

PERFORMANCE DATA ENGINEERED BY POWers'
g PERFORMANCE DATA

m

N Ultimate and Allowable Load Gapacities for Galk-In in Normal-Weight Concrete'** @
; Minimum Concrete Compressive Strength, f 'c

z All‘:::‘lli ({r MEIIII"IIhn::lm 2,000 psi 4,000 psi 6,000 psi

- Size Depth Tension Shear Tension Shear Tension Shear

0 in. in. Ultimate | Allowable | Ultimate | Allowable | Ultimate | Allowable | Ultimate | Allowable | Ultimate | Allowable | Ultimate | Allowable
> Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
- #8-32 12 335 85 310 75 365 90 360 90 380 95 360 90
> #10-24 5/8 765 190 885 220 975 245 940 235 1,105 275 940 235
z 1/4-20 7/8 1,200 300 1,355 340 1,500 375 1,410 355 1,640 410 1,410 355
(o ] 5/16-18 1 1,570 390 1,880 470 1,965 490 2,070 520 2,160 540 2,070 520
: 3/8-16 1-1/4 1,985 495 2,700 675 2,485 620 3,305 825 2,895 725 3,305 825
o 1/2-13 1-1/2 2,795 700 3,995 1,000 3,495 875 4,545 1,135 3,810 950 4,545 1,135
4

0"

2. Allowable load capacities listed are calculated using an applied safety factor of 4.0. Anchors are not recommended for use overhead or for life safety. Consideration of safety factors of 20 or
higher may be necessary depending on the application such as in sustained tensile loading applications.

3. Linear interpolation may be used to determine allowable loads for anchors at intermediate embedment depths and compressive strengths.

= —

8 O Ultimate and Allowable Load Capacities for Calk-In in Grout-Filled Concrete Masonry'?

= >

QO

=. = R

2= o i _ fm > 1,500 psi (10.4 MPa)

D PN i Embedment Uttimate Load Allowable Load

= ._ in. ?,',) Tension Shear Tension Shear

§ => Ibs. Ibs. Ibs. Ibs.

3 2 #8-32 1/2 335 310 65 60
#10-24 5/8 740 885 150 175
1/4-20 7/8 880 1,250 175 250
5/16-18 1 1,470 1,585 295 315
3/8-16 1-1/4 1,700 2265 340 455
1/2-13 1-1/2 2,360 3,210 470 640

1. Tabulated load values are for anchors installed in minimum 6-inch wide, minimum Grade N, Type Il lightweight, medium-weight or normal-weight concrete masonry units conforming to ASTM
C 90. Mortar must be minimum Type N. Masonry compressive strength must be at the specified minimum at the time of installation (f'm > 1,500 psi).
2. Allowable load capacities listed are calculated using and applied safety factor of 5.0. Anchors are not recommended for use overhead or for life safety. Consideration of safety factors of 20 or
higher may be necessary depending upon the application such as in sustained tensile loading applications.

Ultimate and Allowable Load Capacities for Calk-In in Clay Brick Masonry'?

&

- f'm > 1,500 psi (10.4 MPa)
Rod/Anchor i "
Size Emg:dment Ultimate Load Allowable Load

in. i,','_ Tension Shear Tension Shear

Ibs. Ibs. Ibs. Ibs.

#8-32 1/2 335 310 65 60

#10-24 5/8 765 890 150 180

1/4-20 7/8 1,460 1,480 290 295

5/16-18 1 1,730 1,995 345 400

3/8-16 1-1/4 2,200 3,600 440 720

1/2-13 1-1/2 3,200 4,535 640 905

1. Tabulated load values are for anchors installed in minimum 6-inch wide, minimum Grade N, Type Il lightweight, medium-weight or normal-weight concrete masonry units conforming to ASTM
C 90. Mortar must be minimum Type N. Masonry compressive strength must be at the specified minimum at the time of installation (f'm > 1,500 psi).
2. Allowable load capacities listed are calculated using and applied safety factor of 5.0. Anchors are not recommended for use overhead or for life safety. Consideration of safety factors of 20 or
higher may be necessary depending upon the application such as in sustained tensile loading applications.

i ORDERING INFORMATION

§ Galk-In Anchor and Setting Tools (Ordered Separately)

j% Emahor caol | anchor size | Db "":;‘e'p':g'e Std. Box | Std. Carton | WL/100

3 9205 9201 #8-32 5/16" 1/2" 100 1,000 1 .
8 9210 9211 #10-24 3/8" 5/8" 100 1,000 1-3/4

@ 9220 9221 1/4"-20 1/2" 7/8" 100 1,000 4-1/2

= 9225 9226 5/16"-18 5/8" 1" 50 250 7-3/4

| 9230 9231 3/8"-16 3/4" 1-1/4" 50 250 14

2 9240 9241 1/2"13 7/8" 1-1/2 50 250 19

www. DEWALT.com
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GENERAL INFORMATION SECTION CONTENTS 2
™ General Information.................... 353 °
I.AG SHIEI.D Install_ation and T
Shell Expansion Anchor Material Specifications................ 353 v
Performance Data..........oucunueanns 354 z
Ordering INfONMAtion. ... 355 -
The Lag Shield is a screw style anchor designed for use with lag bolts. It is suitable for use in u
concrete and the mortar joints of block or brick walls. In harder masonry materials, short style Lag <
Shields are used to reduce drilling time. The long style version is used in soft or weak masonry to 'S
better develop strength. The Lag Shield is not recommended for overhead or life safety applications. E
§
e Hard and Soft Base Materials  © )
LAG SHIELD - SHORT [TT]
e Shallow Attachments E
e Mortar Joints e ‘ |
e Masonry Anchorage | e )Y | LR LA
LAG SHIELD - LONG z B
i i (= B3
+ |deal for use in masonry materials ) | THREAD VERSION ol =
+ Internally threaded anchor for easy removability and service work L L 2
e |ag Bolt —5
ANCHOR MATERIALS -
e Federal GSA Specification — Meets the descriptive and proof load requirements of e Zinc alloy @» %
CID A-A 1923A, Type 1 ANCHOR SIZE RANGE (TYP) S
e Tested in accordance with ASTM E 488 o 1/4" 0 3/4" diameter j
GUIDE SPECIFICATIONS SUITABLE BASE MATERIALS
CSl Divisions: 03 16 00 - Concrete Anchors, 04 05 19.16 - Masonry Anchors and 05 05 19 - Post- e Normal-Weight Concrete

Installed Concrete Anchors. Shell Expansion Anchors shall be Lag Shield as supplied by DEWALT, ¢ Hollow Concrete Masonry (CMU)
Towson, MD. Anchors shall be installed in accordance with published instructions and the Authority e Brick Masonry
Having Jurisdiction.

INSTALLATION AND MATERIAL SPECIFICATIONS

Installation Specifications Material Specifications
Rod/Anchor Diameter, d Anchor Component Component Material
Dimension
1/4" 5/16" 3/8" 1/2" 5/8" 3/4" Anchor Sleeve Zamac Alloy
ANSI Drill Bit Size (in.) 1/2 12 5/8 3/4 7/8 1
Max. Tightening Torque,

Toax (ft-IDS) 5 7 10 20 30 60

Lag Bolt Size 1/4-10 | 5/16-9 3/8-7 1/2-6 5/8-5 | 3/4-4-1/2
Installation Guidelines
Drill a hole into the base material to the depth of at Remove dust and debris from the hole during Position fixture, insert the lag bolt, and tighten. The
least 1/2" or one anchor diameter deeper than the drilling (e.g. dust extractor, hollow bit) or following lag bolt length selected should fully engage the entire
embedment required. The tolerances of the drill bit drilling (e.g. suction, forced air) to extract loose particles anchor body.
used must meet the requirements of ANSI Standard created by drilling. Insert the anchor into the hole until
B212.15. it is flush with the surface. If installing in a mortar joint,

position the anchor to expand against the block or brick.

He= 2

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2018 DEWALT —REV.A
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PERFORMANGE DATA ENGINEERED BY POWer'S
g PERFORMANCE DATA
g Ultimate Load Capacities for Lag Shield in Normal-Weight Concrete'*
: Rod/Anchor EIM"E:::,mu::I . Minimum Concrete Compressive Strength (f'c)
> Diameter Depth 2,000 psi (13.8 MPa) 4,000 psi (27.6 MPa) 6,000 psi (41.4 MPa)
z i:. h Tension Shear Tension Shear Tension Shear
— (mm) n. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
a (o) (kN) (kN) (kN) (kN) (kN) (kN)
> 1/4 Short 1 200 790 280 1,005 370 1,005
- 6.4) (25.4) 0.9 (3.5 (1.2 4.1 (1.6) 4.5
1/4 Long 1-1/2 300 790 345 1,005 425 1,005
> 6.4) (38.1) (1.3 (3.5) (1.5) 4.1 (1.9 4.5
z 5/16 Short 1-1/4 315 995 515 1,115 660 1,115
A (7.9 (31.8) (1.4) 4.4 (2.3 4.9 2.9 4.9
: 5/16 Long 1-3/4 375 995 550 1,115 570 1,115
o (7.9 (44.5) (1.7) 4.4 (2.4 4.9 (2.5) 4.9
3/8 Short 1-3/4 590 1,175 855 1,450 910 1,450
’ 9.5 (44.5) (2.6) (5.2) (3.8 (6.4) 4.0) (6.4)
m 3/8 Long 2-1/2 740 1,175 1,080 1,450 1,290 1,450
9.5 (63.5) (3.3 (5.2 4.8) (6.4) (5.7) (64)
1/2 Short 2 800 1,335 1,190 1,600 1,265 1,600
% (12.7) (50.8) (3.6) (5.9 (5.3 (7.1 (5.6) (7.1)
(] F 1/2 Long 3 1,460 1,335 2,110 1,600 2,370 1,600
ju > (12.7) (76.2) 6.5) (5.9 9.4) (7.1 (10.5) (7.1)
g g 5/8 Short 2 855 2,000 1,230 2,250 1,355 2,250
Cét m (15.9) (50.8) (3.8 8.9 (5.5) (10.0) 6.0) (10.0)
2 : 5/8 Long 3-1/2 1,730 2,000 2,660 2,250 2,935 2,250
(5; — (15.9) (88.9) (7.7) 8.9 (10.8) (10.0) (13.0) (10.0)
3 m 3/4 Short 2 930 2,000 1,540 2,400 1,640 2,400
- - (19.1) (50.8) 4.1 8.9 6.8) (10.6) (17.3) (10.6)
u 3/4 Long 3-1/2 2,045 2,000 2,800 2,400 2,935 2,400
o (19.1) (88.9) 9.1) 8.9 (12.5) (10.6) (13.0) (10.6)
= 1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load. Anchors are not recommended for use overhead or for life safety.
Consideration of safety factors of 20 or higher may be necessary depending upon the application such as in sustained tensile loading applications.

Allowable Load Gapacities for Lag Shield in Normal-Weight Goncrete'?

1. Allowable load capacities listed are calculated using and applied safety factor of 4.0. Anchors are not recommended for use overhead or for life safety. Consideration of safety factors of 20 or
higher may be necessary depending upon the application such as in sustained tensile loading applications.

2. Linear interpolation may be used to determine allowable loads for intermediate compressive strengths.

Minimum Minimum Concrete Compressive Strength (f'c)
Rod/Anchor Embedment - i i
Diameter Depth 2,000 psi (13.8 MPa) 4,000 psi (27.6 MPa) 6,000 psi (41.4 MPa)
i:. hy Tension Shear Tension Shear Tension Shear
(mm) L Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(E-3) (kN) (kN) (kN) (kN) (kN) (kN)
1/4 Short 1 50 200 70 250 90 250
6.4) (25.4) 0.2 0.9 0.3 (1.1 0.4 (1.1
1/4 Long 1-1/2 75 200 85 250 105 250
6.4) (38.1) 0.3 0.9 0.4) (1.1 0.5 1.1
5/16 Short 1-1/4 80 245 130 275 165 275
(7.9 (31.8) 0.3 (1.1) 0.6) (1.2 0.7 (1.2
5/16 Long 1-3/4 90 245 135 275 140 275
(7.9 (44.5) 0.4 (1.1 (0.6) (1.2 0.6) (1.2
3/8 Short 1-3/4 145 290 210 360 225 360
9.5 (44.5) 0.6) (1.3 0.9 (1.6) (1.0 (1.6)
3/8 Long 2-1/2 185 290 270 360 320 360
9.5 (63.5) 0.9 (1.3 (1.2) (1.6) (1.4) (1.6)
= 1/2 Short 2 200 330 300 400 315 400
% (12.7) (50.8) 1.9 (1.5 (1.3 (1.8 (1.4 (1.8
i 1/2 Long 3 365 330 525 400 590 400
§ (12.7) (76.2) (1.6) (1.5 2.3 (1.8 (2.6) (1.8
L 5/8 Short 2 215 500 305 560 335 560
g (15.9 (50.8) (1.9 2.2 (1.1) 2.5 (1.5 2.5
% 5/8 Long 3-172 430 500 665 560 730 560
i (15.9) (88.9) (1.9 2.2 3.0 2.5 (3.2 2.5
8 3/4 Short 2 230 500 385 600 410 600
3 (19.1) (50.8) (1.0 2.2) (1.7) 2.7) (1.8 2.7)
g 3/4 Long 3-172 510 500 700 600 730 600
> (19.1) (88.9) 2.3 2.2) 3.9) 2.7) (3.2 2.7)
£
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Ultimate and Allowable Load Capacities for Lag Shield in Hollow Concrete Masonry'>** a
Rod/Anchor Em::::‘mu:; . fm > 1,500 psi (10.4 MPa) °
Diameter Depth Ultimate Load Allowable Load :
i:. hy Tension Shear Tension Shear
(mm) n. Ibs. Ibs. Ibs. Ibs. 9
() (kN) (kN) (kN) (kN) 4
1/4 Short 1 230 720 45 145 <
(6.4) (25.4) (1.0 (3.2 0.2 0.7)
5/16 Short 1-1/4 360 1,025 70 205 wll
(7.9) (31.8) (1.6) (4.6) 03 09 <
3/8 Short 1-1/2 795 1125 160 225 Y
9.5) (38.1) (3.6) (6.1) 0.7 (1.0) E
1/2 Short 1-1/2 1,025 1,600 205 320
(12.7) (38.1) (4.6) (7.2) 0.9 (1.4) <
1. Tabulated load values are for anchors installed in minimum 6-inch wide, minimum Grade N, Type II, lightweight, medium-weight or normal-weight concrete masonry units conforming to ASTM :
C 90. Mortar must be minimum Type N. Masonry cells may be grouted. Masonry compressive strength must be at the specified minimum at the time of installation (fm > 1,500 psi). u
2. Allowable load capacities listed are calculated using and applied safety factor of 5.0. Anchors are not recommended for use overhead or for life safety. Consideration of safety factors of 20 or ']
higher may be necessary depending upon the application such as in sustained tensile loading applications. E
3. Anchors with diameters of 3/8" and greater installed in hollow concrete masonry units are limited to one anchor per unit cell.
4. Anchors installed flush with face shell surface. The wall thickness of the masonry unit must be equal to or greater than the embedment depth.
. -— . - - S
Ultimate and Allowable Load Capacities for Lag Shield in Clay Brick Masonry'? En 5
C
ini fm > 1,500 psi (10.4 MPa <
Rod/Anchor EM::“:'"'"“‘ = st J - S
Diameter mbedmen Ultimate Load Allowable Load 2
d Depth L2
in. il:‘v Tension Shear Tension Shear E 3
mm - Ibs. Ibs. Ibs. Ibs. 3
(rmm) (mm) () () (k) () D=
1/4 Short 1 240 1,025 50 205 %
(6.4) (25.4) (1.1) 4.6) 02 (0.9) (&)
5/16 Short 11/4 425 1,485 85 295 <
(7.9 (31.8 (1.9 6.7) 0.4 (1.3 J
3/8 Short 13/4 1,190 1,620 240 325
9.5 (44.5) (5.4) (7.3 (1.1 (1.5)
1/2 Short 2 1,230 2,140 245 430
(12.7) (50.8) (5.5) 9.6) (1.1 (1.9
1. Tabulated load values are for anchors installed in multiple wythe, minimum Grade SW, solid clay brick masonry walls conforming to ASTM C 62. Mortar must be minimum Type N. Masonry
compressive strength must be at the specified minimum at the time of installation (fm > 1,500 psi).
2. Allowable load capacities listed are calculated using and applied safety factor of 5.0. Anchors are not recommended for use overhead or for life safety. Consideration of safety factors of 20 or
higher may be necessary depending upon the application such as in sustained tensile loading applications.

ORDERING INFORMATION
Lag Shield Anchor

o | s [ o | o [ Do [ [ |V
1051 1/4" Short 1/2" 1" 1/2" 50 500 3
1055 1/4" Long 1/2" 1-1/2" 1" 50 500 4
1101 5/16" Short 1/2" 1-1/4" 3/4" 50 500 3 =
1105 5/16" Long 1/2" 1-3/4" 1" 50 500 4-1/4 - B S
1151 3/8" Short 5/8" 1-3/4" 1" 50 500 6-3/4 LS SRR
1155 3/8" Long 5/8" 2-1/2" 1-1/2" 50 250 9-1/2 LONG
1201 1/2" Short 3/4" 2 1-1/8" 50 500 9-1/4
1205 1/2" Long 3/4" 3 1-7/8" 50 200 14-1/4
1251 5/8" Short 7/8" 2 1" 25 125 13
1255 5/8" Long 7/8" 3-1/2" 21/4" 25 125 22
1301 3/4" Short 1" 2" 11/8" 25 125 16
1305 3/4" Long 1" 3-1/2" 21/4" 25 100 24-1/2
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GENERAL INFORMATION
SPIKE®

Pin Anchor

PRODUCT DESCRIPTION

The Spike is a, one-piece, vibration resistant anchor for use in concrete block or stone. Several
head styles, including tamperproof versions, and anchor materials are available. The Spike anchor
is formed with an “s” shaped configuration at the working end of the anchor to create an expansion
mechanism. Since the anchor is pre-formed, there is no secondary tightening operation required
which greatly reduces the overall cost of an anchor installation.

GENERAL APPLIGATIONS AND USES

e Tamperproof applications e Pipe hanging
e Cable trays and strut e \Metal track attachments

e Available in corrosion resistance stainless
steel for exterior applications

FEATURES AND BENEFITS

+ Pre-expanded anchor design allows for easy installation

+ Mushroom and flat head Spike anchors are tamper-proof

+ Forming Spike, which is removable, can be used for temporary installations

+ Pipe and tie-wire Spike is a simple to install alternative to direct fastening (e.g. powder actuated)

APPROVALS AND LISTINGS

e Tested in accordance with ASTM E488 and ACO1 criteria

GUIDE SPECIFICATIONS

CSlI Divisions: 03 16 00 - Concrete Anchors, 04 05 19.16 - Masonry Anchors and 05 05 19 -
Post-Installed Concrete Anchors. Pre-expanded anchors shall be Spike as supplied by DEWALT,
Towson, MD. Anchors shall be installed in accordance with published instructions and the Authority
Having Jurisdiction.

e Concrete formwork

MATERIAL SPECIFICATIONS
Carhon Steel (Mushroom Head, Flat Head, Pipe, Tie-Wire and Forming Spike)

Anchor Component Component Material
Anchor Body AISI 1038 Carbon Steel
Zinc Plating ASTM B633, SC1, Type Ill (Fe/Zn5)

Stainless Steel (Mushroom Head)
Anchor Component

Component Material
Type 316L Stainless Steel

Anchor Body

DEWALT

ENGINEERED BY POWers
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TIE-WIRE SPIKE

FORMING SPIKE

HEAD STYLE

e Mushroom Head

e Flat Head

e Pipe (Coupler Head)

e Tie-Wire

e Forming

ANCHOR MATERIALS

e Zinc Plated Carbon Steel

e Type 316 Stainless Steel
ANCHOR SIZE RANGE (TYP.)

e 3/16" diameter through 1/2"
diameters

SUITABLE BASE MATERIALS
e Normal-Weight Concrete

e Lightweight Concrete

e Grouted Concrete Masonry (CMU)
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INSTALLATION SPECIFICATIONS

INSTALLATION SPECIFICATIONS

Mushroom Head Carhon Steel Spike Mushroom Head Stainless Steel Spike

)
g
Nominal Anchor Size, d Nominal Anchor Size, d :
Dimension Dimension U
3/16" 1/4" 3/8" 1/2" 3/16" 1/4" 3/8"
ANSI Drill Bt Size (in.) 3/16 1/4 3/8 1/2 ANSI Drill Bit Size (in.) 3/16 1/4 3/8 z
Fixture Clearance Hole (in.) 1/4 5/16 7/16 9/16 Fixture Clearance Hole (in.) 1/4 5/16 7116 <
Head Height (in.) 7/64 7/64 7132 1/4 Head Height (in.) 7/64 7/64 7/32 |
Head Size, 0.D. (in.) 7116 12 3/4 1 Head Size, 0.D. (in.) 7116 172 3/4 <
L
|
Flat Head Spike (80°- 82° Head) Pipe Spike 4
Nominal Anchor Size, d Nominal Anchor Size, d <
Dimension Dimension
3/16" 1/4" 1/4" 3/8" :
ANSI Drill Bit Size (in.) 3/16 1/4 ANSI Drill Bit Size (in.) 3/16 1/4 g
Fixture Clearance Hole (in.) 1/4 5/16 UNC Thread Size 1/4-20 3/8-16 E
Head Height (in.) 7/64 9/64 Head Height (in.) 12 5/8
Head Size, 0.D. (in.) 3/8 12 Head Size, 0.D. (in.) 13/32 35/64
N N ® S
Tie-Wire Spike Forming Spike [TT S
Nominal Anchor Size, d Nominal Anchor Size, d : <
Dimension Dimension £
3/16" 1/4" 3/16" 1/4" E o=
ANSI Drill Bit Size (in.) 3/16 1/4 ANSI Drill Bit Size (in.) 3/16 1/4 ‘n
Tie-Wire Hole (in) 3/16 9/32 Fixture Clearance Hole (in.) 1/4 5/16
Head Height (in.) 37/64 41/64 Head Height (in.) 9/16 9/16
INSTALLATION INSTRUCTIONS
Mushroom/Flat Head Version Pipe Spike Version Tie-Wire Version Forming Spike Version
Using the proper Using the proper Using the proper Using the proper

diameter bit, drill a
hole into the base
material to a depth
of at least one
anchor diameter
deeper than

the embedment
required.

The tolerances of
the drill bit used

diameter bit, drill a
hole into the base
material to a depth
of at least one
anchor diameter
deeper than

the embedment
required.

The tolerances of
the drill bit used

must meet the
requirements of
ANSI Standard
B212.15

must meet the
requirements of
ANSI Standard
B212.15

Remove dust and
debris from the
hole during drilling
(e.g. dust extractor)
or following drilling
(e.g. suction, forced

air) to extract loose
particles created by
drilling.

Remove dust and
debris from the
hole during drilling
(e.g. dust extractor)
or following drilling
(e.g. suction, forced
air) to extract loose
particles created by
drilling.

Drive the anchor
through the fixture
into the anchor
hole until the

head is firmly
seated against the
fixture. Be sure the
anchor is driven

to the required
embedment depth.

Drive the anchor
into the hole
until the head
is firmly seated
against the
base material.
Be sure the
anchor is driven
to the required
embedment
depth.
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diameter bit, drill a
hole into the base
material to a depth
of at least one
anchor diameter
deeper than

the embedment
required.

The tolerances of
the drill bit used

diameter bit, drill a
hole into the base
material to a depth
of at least one
anchor diameter
deeper than

the embedment
required.

The tolerances of
the drill bit used

must meet the
requirements of
ANSI Standard
B212.15

must meet the
requirements of
ANSI Standard
B212.15

Remove dust and
debris from the
hole during drilling
(e.g. dust extractor)
or following drilling
(e.g. suction, forced
air) to extract loose
particles created by
drilling.

Remove dust and
debris from the
hole during drilling
(e.g. dust extractor)
or following drilling
(e.g. suction, forced
air) to extract loose
particles created by
drilling.

Drive the anchor
into the hole
until the head

is firmly seated
against the
base material.

Drive the anchor
through the fixture
into the anchor
hole until the
head is firmly
seated against the

Be sure the
anchor is driven
to the required
embedment
depth.

fixture. Be sure the
anchor is driven

to the required
embedment depth.
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g PERFORMANCE DATA
A Ultimate Load Capacities for Garbon Steel Spike in Normal-Weight Concrete'?
: Anchor Minimum Minimum Concrete Compressive Strength (f’c)
> Diameter Embedment 2,000 psi (13.8 MPa) 3,000 psi (20.7 MPa) 4,000 psi (27.6 MPa) 5,000 psi (34.5 MPa)
z i:. D?,',’_ - Tension Shear Tension Shear Tension Shear Tension Shear
] (mm) (mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(o (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
> 7/8 520 1,080 560 1,270 660 1,310 690 1,350
™~ (22.2) 23 4.9 (2.5) (6.7) 29 (59 @1 (6.1)
3/16 1 540 1,230 620 1,725 780 1,860 795 1,860
> 4.8 (25.4) (2.4) (6.5 2.8 (7.8) (3.5 8.4) (3.5 8.4)
z 1-1/4 780 1,800 900 2,000 1,060 2,155 1,120 2,310
(o | (31.8) (3.5 8.1) 4.0 9.0) @.7) 9.7 (5.0 (10.4)
: 1 620 1,585 775 1,965 835 2,160 885 2,360
o 1/4 (254) (2.8) (7.1) (34) (8.8) @8.7) 9.7) (3.9) (10.6)
) 64 1-1/4 830 1,815 1,100 2,020 1,210 2,220 1,320 2,585
m (31.8) (3.7 8.2 4.9 9.1) (5.4) (10.0) (5.9 (11.6)
3/8 1-3/4 1,785 3,645 2,120 4,480 2,630 5,025 2,875 5,075
9.5 (44.5) (8.0) (16.4) 9.5 (20.2) (11.8) (22.6) (12.9) (22.8)
o 172 2-1/2 3,215 5,345 3,620 8,460 4,015 10,320 4,410 10,860
= m (12.7) (63.5) (14.5) (24.1) (16.3) (38.1) (18.1) (46.4) (19.8) (48.9)
(;)? v 1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
3 — 2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load. Consideration of safety factors of 10 or higher may be necessary
- z depending upon the application such as life safety or overhead.
m
@
Allowable Load Capacities for Carbon Steel Spike in Normal-Weight Concrete'**
Anchor Miimum Minimum Concrete Compressive Strength (f'c)
Diameter Embedment 2,000 psi (13.8 MPa) 3,000 psi (20.7 MPa) 4,000 psi (27.6 MPa) 5,000 psi (34.5 MPa)
i:. D?,',)_ th Tension Shear Tension Shear Tension Shear Tension Shear
(mm) (mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
7/8 130 270 140 320 165 330 170 340
(22.2) 0.6) (1.2) 0.6) (1.4) 0.7) (1.5 0.8 (1.5
3/16 1 135 310 155 430 195 465 200 465
4.8) (25.4) 0.6) (1.4 0.7 (1.9 0.9 2.1) 0.9 2.1)
1-1/4 195 450 225 500 265 540 280 580
(31.8) 0.9 2.0 (1.0 (2.3 (1.2 (2.4) (1.2 (2.6)
1 155 395 195 490 210 540 220 590
1/4 (254) ©.7) (1.8) 0.9 22 09 24 (1.0 (2.7)
6.4) 1-1/4 210 455 275 505 300 555 330 645
(31.8) 0.9 (2.0 (1.2 2.3 (1.3 (2.5) (1.5 2.9
3/8 1-3/4 445 910 530 1,120 660 1,255 720 1,270
9.5) (44.5) (2.0) @1 2.9 (5.0) (3.0) (5.6) (3.2 (6.7)
12 2-1/2 805 1,335 905 2,115 1,005 2,580 1,105 2,715
(12.7) (63.5) (3.6) 6.0) @.1) 9.5) 4.5 (11.6) (5.0) (12.2)
1. Allowable load capacities are calculated using an applied safety factor of 4.0. Consideration of safety factors of 10 or higher may be necessary depending on the application, such as life
safety or overhead.
2. Linear interpolation may be used to determine allowable loads for intermediate embedments and compressive strengths.
3. The tabulated load values are applicable to single anchors installed at critical edge and spacing distances. Allowable load capacities are multiplied by reduction factors when anchor spacing
or edge distances are less than critical distances.
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Ultimate Load Capacities for Stainless Steel Spike in Normal-Weight Concrete'?

. Minimum Concrete Compressive Strength (’c)
Anchor Minimum
Diameter Embedment 2,000 psi (13.8 MPa) 3,000 psi (20.7 MPa) 4,000 psi (27.6 MPa) 5,000 psi (34.5 MPa)
i:. D?,':_m Tension Shear Tension Shear Tension Shear Tension Shear
(mm) (mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
7/8 490 920 560 1,155 660 1,220 690 1,290
(22.2) (2.2 4.1 (2.5) (6.2 2.9 (5.5 (3.1) (5.8)
3/16 1 500 1,175 620 1,650 780 1,740 795 1,830
4.8 (25.4) (2.3 (6.3 (2.8 (7.4) (3.5 (7.8 (3.5) 8.2
1-1/4 740 1,735 900 1,930 1,060 2,040 1,120 2,150
(31.8) (3.3 (7.8) (4.0) 8.7) @47 9.2 (5.0) 9.7)
1 620 1,565 775 1,845 835 2,095 885 2,250
1/4 (25.4) (2.8 (7.0) (3.4) 8.3 (3.7 9.4 (3.9 (10.1)
©6.4) 1-1/4 795 1,765 1,080 1,965 1,175 2,145 1,280 2,325
(31.8 (3.6) (7.9 4.9 (8.8 (6.2 9.7 (5.7) (10.5)
3/8 1-3/4 1,575 3,155 1,990 3,880 2,420 4,150 2,570 4,425
9.5 (44.5) (7.1 (14.2) 9.0 (17.5) (10.9) (18.7) (11.6) (19.9)
1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load. Consideration of safety factors of 10 or higher may be necessary
depending upon the application such as life safety or overhead.

Allowable Load Gapacities for Stainless Steel Spike in Normal-Weight Concrete'**

. Minimum Concrete Compressive Strength (f’c)
Anchor Minimum
Diameter Embedment 2,000 psi (13.8 MPa) 3,000 psi (20.7 MPa) 4,000 psi (27.6 MPa) 5,000 psi (34.5 MPa)
i:. Dg:.lh Tension Shear Tension Shear Tension Shear Tension Shear
(mm) (mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
7/8 125 230 140 290 165 305 170 325
(22.2) 0.6) (1.0) (0.6) (1.3 0.7 (1.4 0.8) (1.9)
3/16 1 125 295 155 415 195 435 200 460
4.8 (25.4) 0.6) (1.3 0.7) (1.9 0.9 2.0) 0.9 2.1)
1-1/4 185 435 225 485 265 510 280 540
(31.8 0.8) (2.0) (1.0) 2.2 (1.2 2.3 (1.7) (2.4)
1 155 390 195 460 210 525 220 565
1/4 (25.4) ©.7) (1.8 09 21) 0.9 24 (1.9 25
6.4) 1-1/4 200 440 270 490 295 535 320 580
(31.8 0.9 (2.0) (1.2 2.2 (1.3 2.9 (1.4) (2.6)
3/8 1-3/4 395 790 500 970 605 1,040 645 1,105
9.5 (44.5) (1.8 (3.6) 2.3 4.4 2.7 @7 2.9 (5.0)
1. Allowable load capacities are calculated using an applied safety factor of 4.0. Consideration of safety factors of 10 or higher may be necessary depending on the application, such as life
safety or overhead.
2. Linear interpolation may be used to determine allowable loads for intermediate embedments and compressive strengths.
3. The tabulated load values are applicable to single anchors installed at critical edge and spacing distances. Allowable load capacities are multiplied by reduction factors when anchor spacing
or edge distances are less than critical distances.
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Ultimate Load Capacities for Carbon Steel Pipe Spike in Normal-Weight Concrete'?

. Minimum Concrete Compressive Strength (f'c)
Anchor Drill Minimum
Diameter Bit Emll;edment 2,000 psi (13.8 MPa) 3,000 psi (20.7 MPa) 4,000 psi (27.6 MPa) 5,000 psi (34.5 MPa)
i:. Diameter f,':ﬂl Tension Shear Tension Shear Tension Shear Tension Shear
(mm) n. (mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
1/4 3/16 1-1/4 780 975 1,260 975 1,260 975 1,260 975
6.4) (31.8) (3.5 4.4 (6.7) 4.4 (5.7) 4.4 (6.7) (4.4)
3/8 1/4 1-3/4 1,100 1,815 1,660 2,020 2,000 2,100 2,000 2,180
9.5 (44.5) (5.0) 8.2 (7.5 9.1) 9.0 9.5 9.0) 9.8
1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load. Consideration of safety factors of 10 or higher may be necessary
depending upon the application such as life safety or overhead.

Allowable Load Capacities for Carbon Steel Pipe Spike in Normal-Weight Concrete'**

Anchor Minimum Minimum Concrete Compressive Strength (f'c)

Diameter e Embedment 2,000 psi (13.8 MPa) 3,000 psi (20.7 MPa) 4,000 psi (27.6 MPa) 5,000 psi (34.5 MPa)
i:. Diameter D?:.th Tension Shear Tension Shear Tension Shear Tension Shear
(mm) in. (mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)

1/4 3/16 1-1/4 195 245 315 245 315 245 315 245
6.4) (31.8 0.9 1.1 (1.4 (1.1) (1.4 (1.1 (1.4) 1.1
3/8 1/4 1-3/4 275 455 415 505 500 525 500 545
9.5 (44.5) (1.2 (2.0) (1.9 2.3 2.3 (2.4 2.3 (2.5)

1. Allowable load capacities are calculated using an applied safety factor of 4.0. Consideration of safety factors of 10 or higher may be necessary depending on the application, such as life
safety or overhead.

2. Linear interpolation may be used to determine allowable loads for intermediate compressive strengths.

3. The tabulated load values are applicable to single anchors installed at critical edge and spacing distances. Allowable load capacities are multiplied by reduction factors when anchor spacing
or edge distances are less than critical distances.

Ultimate Load Capacities for Carbon Steel Tie-Wire Spike in Normal-Weight Concrete'*

. Minimum Concrete Compressive Strength (f’c)
Anchor Minimum
Diameter Embedment 3,000 psi (20.7 MPa) 4,000 psi (27.6 MPa) 5,000 psi (34.5 MPa)

i:. D?,':_th Tension Shear Tension Shear Tension Shear

(mm) (mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.

(kN) (kN) (kN) (kN) (kN) (kN)

3/16 1-1/8 975 950 1,050 950 1,120 950
(4.8) (28.6) (4.4) (4.3) (4.7) (4.3) (6.0) (4.3)
1/4 1-1/8 1,075 1,310 1,150 1,310 1,230 1,310
(6.4) (28.6) (4.8) 5.9 6.2 (6.9 (6.5) (6.9

1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.

2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load. Consideration of safety factors of 10 or higher may be necessary
depending upon the application such as life safety or overhead.

Gt
Allowable Load Capacities for Carbon Steel Tie-Wire Spike in Normal-Weight Concrete'>* Zesres
- - .
Anchor Minimum Minimum Concrete Compressive Strength (f'c)
Diameter Embedment 3,000 psi (20.7 MPa) 4,000 psi (27.6 MPa) 5,000 psi (34.5 MPa)
i:. Deipn!. h, Tension Shear Tension Shear Tension Shear
(mm) (mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) (kN) (kN)
3/16 1-1/8 245 240 265 240 280 240
4.8 (28.6) (1.1 (1.1 (1.2 1.1 (1.3 (1.1
1/4 1-1/8 270 330 290 330 310 330
(6.4) (28.6) (1.2) (1.5 (1.3 (1.5) (1.4) (1.5)
1. Allowable load capacities are calculated using an applied safety factor of 4.0. Consideration of safety factors of 10 or higher may be necessary depending on the application, such as life
safety or overhead.
2. Linear interpolation may be used to determine allowable loads for intermediate compressive strengths.
3. The tabulated load values are applicable to single anchors installed at critical edge and spacing distances. Allowable load capacities are multiplied by reduction factors when anchor spacing
or edge distances are less than critical distances.
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Ultimate Load Capacities for Carbon Steel Forming Spike in Normal-Weight Concrete'?

PERFORMANCE DATA

An - Minimum Concrete Compressive Strength (’c)
chor Minimum
Diameter Embedment 2,000 psi (13.8 MPa) 3,000 psi (20.7 MPa) 4,000 psi (27.6 MPa) 5,000 psi (34.5 MPa)
i:. I)?::.Ih Tension Shear Tension Shear Tension Shear Tension Shear
(mm) (mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
3/16 1-1/4 780 1,800 1,000 2,000 1,260 2,155 1,260 2,310
4.8 (31.8) (3.5) 8.1) 4.5) 9.0 (6.7) 9.7 (6.7) (10.4)
1/4 1-1/4 830 1,815 1,200 2,020 1,410 2,220 1,410 2,585
(6.4) (31.8) (3.7) 8.2) (5.4) 9.1) 6.3 (10.0) 6.3 (11.6)
1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load. Consideration of safety factors of 10 or higher may be necessary
depending upon the application such as life safety or overhead.

Allowable Load Gapacities for Carbon Steel Forming Spike in Normal-Weight Concrete'>*

Minimum Concrete Compressive Strength (’c)

Anchor Minimum

Diameter Embedment 2,000 psi (13.8 MPa) 3,000 psi (20.7 MPa) 4,000 psi (27.6 MPa) 5,000 psi (34.5 MPa)
i:. n?::.m Tension Shear Tension Shear Tension Shear Tension Shear
(mm) (mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)

3/16 1-1/4 195 450 250 500 315 540 315 580
4.8) (31.8) 0.9 2.0) (1.1) (2.3) (1.4) (2.4) (1.4) (2.6)
1/4 1-1/4 210 455 300 505 355 555 355 645
(6.4) (31.8) 0.9 (2.0) (1.4) (2.3) (1.6) (2.5) (1.6) 2.9)

or overhead.

2. Linear interpolation may be used to determine allowable loads for intermediate compressive strengths.

3. The tabulated load values are applicable to single anchors installed at critical edge and spacing distances. Allowable load capacities are multiplied by reduction factors when anchor spacing or
edge distances are less than critical distances.

1. Allowable load capacities are calculated using an applied safety factor of 4.0. Consideration of safety factors of 10 or higher may be necessary depending on the application, such as life safety

Ultimate Load CGapacities for Spike in Lightweight Concrete'**

Minimum Concrete Compressive Strength (’c)

Anchor Minimum
Diameter Embedment 3,000 psi (20.7 MPa) 4,000 psi (27.6 MPa) 5,000 psi (34.5 MPa)
i:. D?I':_m Tension Shear Tension Shear Tension Shear
(mm) (II'III'I) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) (kN) (kN)
3/16 1-1/8 440 1,280 400 1,280 380 1,280
4.8 (28.6) (2.0) (5.8) (1.8) (5.8 1.7 (5.8
1/4 1-1/8 480 1,720 440 1,720 400 1,720
(6.4) (28.6) (2.2) (7.7) (2.0) (7.7) (1.8 (7.7)
3/8 1-3/4 1,140 3,000 960 3,000 800 3,000
9.5) (44.5) (6.1) (13.5) 4.3 (13.5) (3.6) (13.5)
12 2-1/2 1,860 6,440 1,860 6,440 1,860 6,440
(12.7) (63.5) (8.4) (29.0) (8.4) (29.0) 8.4 (29.0)

1. Tabulated load values are applicable to carbon and stainless steel anchors.
2. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.

3. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load. Consideration of safety factors of 10 or higher may be necessary
depending upon the application such as life safety or overhead.

Allowable Load Capacities for Spike in Lightweight Concrete'>**

Minimum Concrete Compressive Strength (f’c)

Anchor Minimum
Diameter Embedment 3,000 psi (20.7 MPa) 4,000 psi (27.6 MPa) 5,000 psi (34.5 MPa)
i:. D?E.Ih Tension Shear Tension Shear Tension Shear
(mm) (mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) (kN) (kN)
3/16 1-1/8 110 320 100 320 95 320
(4.8) (28.6) 0.5 (1.4) 0.9 (1.4) (0.4) (1.4)
1/4 1-1/8 120 430 110 430 100 430
(6.4) (28.6) 0.5 (1.9 0.9 (1.9 (0.5) (1.9
3/8 1-3/4 285 750 240 750 200 750
9.5 (44.5) (1.3 3.4) (1.1) (3.4) 0.9 (3.4)
1/2 2-1/2 465 1,610 465 1,610 465 1,610
(12.7) (63.5) (2.1) (7.2) (2.1) (7.2) (2.1) (7.2)

or overhead.

1. Tabulated load values are applicable to carbon and stainless steel anchors.
2. Allowable load capacities are calculated using an applied safety factor of 4.0. Consideration of safety factors of 10 or higher may be necessary depending on the application, such as life safety

3. Linear interpolation may be used to determine ultimate loads for intermediate compressive strengths.

4. The tabulated load values are applicable to single anchors installed at critical edge and spacing distances. Allowable load capacities are multiplied by reduction factors when anchor spacing or
edge distances are less than critical distances.
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Ultimate and Allowable Load Capacities for Spike Anchors in Concrete Over Steel Deck'?

g Lightweight Concrete Over Steel Deck f'c > 3,000 psi (20.7 MPa)
Anchor Minimum Minimum 1-1/2" Wide Deck, 20 Gage Minimum

= Diameter Embedment -

d Depth Ultimate Load Allowable Load
> in. in. Tension Shear Tension Shear
z (mm) (mm) Ibs. Ibs. Ibs. Ibs.
— (kN) (kN) (kN) (kN)
a 3/16 1-1/4 560 2,000 140 500
> (4.8) (31.8) (2.5) (9.0) 0.6) (2.3

1/4 1-1/4 560 2,000 140 500
-~ (6.4) (31.8) (2.5) (9.0) 0.6) (2.3
> 3/8 1-3/4 600 2,620 150 655

9.5) (44.5) (2.7) (11.8) 0.7) (2.9
4 7 2172 1120 3,020 280 755
(o | (12.7) (63.5) (5.0) (13.6) (1.3) (3.4)
: 1. Tabulated load values are for carbon steel and stainless steel anchors installed in sand-lightweight concrete over steel deck. Concrete compressive strength must be at the specified minimum

at the time of installation.
o 2. /-\Hovr\gab\éz load capacities are calculated using a safety factor of 4.0. Consideration of safety factors of 10 or higher may be necessary depending on the application, such as life safety or
overhead.
a 3. Spacing distances shall be in accordance with the spacing table for lightweight concrete.
4. Anchors are permitted to be installed in the lower or upper flute of the steel deck provided the proper installation procedures are maintained. Minimum flute edge distance is 7/8-inch.

o) o Ultimate and Allowable Load Capacities for Spike in Grouted Goncrete Masonry'>*
=]
> W) f'm > 1,500 psi (10.4 MPa)
S — Anchor Minimum Minimum 6" Wide CMU
Q z Diameter Embedment Ultimate Load Allowable Load
il d Depth Carbon Steel Spike Stainless Steel Spike Carbon Steel Spike Stainless Steel Spike
® () () Tension Shear Tension Shear Tension Shear Tension Shear
Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (ki) (kN) (kN) (kN) (kN) (kN) (kN)
7/8 280 540 280 540 55 110 55 110
(22.2) (1.3 2.4 (1.3 2.4 02 0.5 0.2) (0.5)
3/16 1 410 590 310 590 80 120 60 120
4.8 (25.4) (1.8 @.7) (1.4) @7 0.4) 0.5 0.3 (0.5
1-1/4 740 1,090 730 1,980 150 420 145 395
(31.8) 3.3 4.9 3.3 8.9 ©0.7) 1.9 0.7) (1.8)
1 670 1,840 645 1,620 135 370 130 325
1/4 (25.4) (3.0 8.3 2.9 7.3 0.6) 1.7 0.6) (1.5)
(6.4) 1-1/4 800 2,100 770 1,890 160 420 155 380
(31.8) (3.6) 9.5) (3.5) 8.5) 0.7) 1.9 0.7) (1.7)

1. Tabulated load values are for anchors installed in minimum 6-inch wide, minimum Grade N, Type Il, medium-weight or normal-weight concrete masonry units conforming to ASTM C 90. Mortar
must be minimum Type N. Masonry cells may be grouted. Masonry compressive strength must be at the specified minimum at the time of installation ('m > 1,500 psi)

2. Allowable load capacities listed are calculated using and applied safety factor of 5.0. Consideration of safety factors of 10 or higher may be necessary depending upon the application such as
life safety, and in sustained tensile loading applications.

3. Linear interpolation may be used to determine allowable load capacities for intermediate embedments.
4. The tabulated values are for anchors installed at a minimum spacing and edge distance of 16 anchor diameters.

DESIGN CRITERIA

Combined Loading
For anchors loaded in both shear and tension, the combination of loads should be proportioned as follows:

Nu + Vu' 1 Where: Nu = Applied Service Tension Load Vi = Applied Service Shear Load
Nn Vn| = Nn = Allowable Tension Load Vo = Allowable Shear Load

LOAD ADJUSTMENT FACTORS FOR SPACING AND EDGE DISTANCES'

Anchor Installed in Normal-Weight Concrete

- Anchor Load Ty Critical Distance Critical Minimum Distance Minimum

= Dimension e (Full Anchor Capacity) Load Factor (Reduced Capacity) Load Factor
5 Spacing (s) Tension and Shear Ser = 2.0y Frns = Fis=1.0 Smin = Ny Frs = Fvs =0.50
2 Edge Distance (0 Tension Cor = 14d Fne =1.0 Cmin = 5d Frne = 0.80
o

T I Shear Cor = 14d Fe=1.0 Cmin = 5d Fic = 0.50

=

g Anchor Installed in Lightweight Concrete

S Anchor Load Ty Critical Distance Critical Minimum Distance Minimum

b= Dimension pe (Full Anchor Capacity) Load Factor (Reduced Capacity) Load Factor
% Spacing () Tension and Shear Sor = 3.0y Fius = Fis=1.0 Smin = 1.5hv Fus = Fus =0.50
o , Tension cor = 14d Fic = 1.0 Cmin = 7d Frnc = 0.80
] Edge Distance ()

3 Shear Cor = 14d Fe=1.0 Cmin = 7d Fve = 0.50

§ 1. Allowable load values found in the performance data tables are multiplied by reduction factors when anchor spacing or edge distances are less than critical distances. Linear interpolation is
= allowed for intermediate anchor spacing and edge distances between critical and minimum distances. When an anchor is affected by both reduced spacing and edge distance,

| the spacing and edge reduction factors must be combined (multiplied). Multiple reduction factors for anchor spacing and edge distance may be required depending on the anchor

Tﬁ group configuration.

p=d
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——— DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)

DESIGN CRITERIA (ALLOWABLE STRESS DESIGN) g
LOAD ADJUSTMENT FACTORS FOR NORMAL-WEIGHT CONCRETE °
Spacing, Tension (Fys) & Shear (Fis .

P = 9' ( ! ) ( V) Notes: For anchors loaded in tension and v
Dia. (in.) 3/16 1/4 3/8 172 shear, the critical spacing (s« is equal to 2 =
hy (in.) 7/8 1 1-1/4 | /8 1 1-1/4 2-1/2 2-3/4 embedment depths (2hy) at which the anchor <
achieves 100% of load.
scr (in.) 1-3/4 2 2-1/2 | 1-3/4 2 2-1/2 5 5-1/2 ol
Smin (in.) 7/8 1 |1-1/4| /8 1 |1-1/4 2-1/2 2-3/4 Minimum spacing (Smin) is equal to 1 <
embedment depth (hy) at which the anchor
7/8 050 ) - 050 | - achieves 50% of load. !
1 0.57 | 0.50 - 0.57 | 0.50 - z
1-1/4 1 0.71 | 0.63 | 0.50 | 0.71 | 0.63 | 0.50 <
_ 1-1/2 1 086 | 0.75 | 0.60 | 0.86 | 0.75 | 0.60 :
g 1-3/4 |1 1.00 | 0.88 | 0.70 | 1.00 | 0.88 | 0.70 (3]
£ 2 1.00 | 1.00 | 0.80 | 1.00 | 1.00 | 0.80 - [T
E 2-1/2 1 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 0.50 - E
g 2-3/4 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 0.55 0.50
3 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 0.60 0.55
4 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 0.80 0.73 ® o
-
5 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 1.00 0.91 11 g2
<
5-1/2 1 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00 : c
- O
Edge Distance, Tension (Fic) Notes: For anchors loaded in tension, the (7))
. critical edge distance (Ce) is equal to 14
Dia. (in.) 316 14 318 12 anchor diameters (14d) at which the anchor
o (in.) 2-5/8 3-1/2 5-1/4 7 achieves 100% of load.
Cmin (in.) 1 1-1/4 1-7/8 2-1/2

Minimum edge distance (cmin) is equal to 5

1 0.50 - - - anchor diameters (5d) at which the anchor
1-1/4 0.59 0.50 _ _ achieves 50% of load.
1-7/8 0.78 0.64 0.50
2 0.81 0.67 0.52 -
7 2-1/2 0.96 0.78 0.59 0.50
§ 2-5/8 1.00 0.81 0.61 0.51
E" 3 1.00 0.89 0.67 0.56
§ 3-1/2 1.00 1.00 0.74 061
a 4 1.00 1.00 0.81 0.67
5 1.00 1.00 0.96 0.78
5-1/4 1.00 1.00 1.00 0.81
6 1.00 1.00 1.00 0.89
7 1.00 1.00 1.00 1.00

Edge Distance, Shear (F)

Notes: For anchors loaded in shear, the critical

Dia. (in.) 316 1/4 3/8 1/2 edge distance (c«) is equal to 14 anchor
¢ (in.) 2-5/8 3-1/2 5-1/4 7 (?ggg/ftg][sl 0(;1 alld) at which the anchor achieves
Cnin (in.) 1 1-1/4 1-7/8 2-1/2
1 0.25 B B B Minimum edge distance (Cmin) is equal to 5
anchor diameters (5d) at which the anchor
1-1/4 0.39 0.25 - - achieves 25% of load. <
1-7/8 0.67 0.46 0.25 - H:f
2 0.72 0.50 0.28 - =
2 2-1/2 0.94 0.67 0.39 0.25 §
g | 256 1.00 0.71 0.42 0.27 g
2 3 1.00 0.83 0.50 0.33 2
§ 3-1/2 1.00 1.00 0.61 0.42 §
a 4 1.00 1.00 0.72 0.50 ;((
5 1.00 1.00 0.94 0.67 E
5-1/4 1.00 1.00 1.00 0.71 g
6 1.00 1.00 1.00 0.83 uc‘J
7 1.00 1.00 1.00 1.00 3
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LOAD ADJUSTMENT FACTORS FOR LIGHTWEIGHT CONCRETE

Spacing, Tension (F\s) & Shear (Fs)

Notes: For anchors loaded in tension and

o
= = L () 3ne 14 318 172 shear, the critical spacing (s« is equal to 3
> hy (in.) 7/8 1 1-1/4 | 7/8 1 1-1/4 2-1/2 2-3/4 embedment depths (3h) at which the anchor
1 0,
> s (in.) 25/8| 3 |33m4|258| 3 |33 7112 8-1/4 achieves 100% of foad.
b~ Smin (in.) 1-3/8 | 1-1/2 | 1-7/8 | 1-3/8 | 1-1/2 | 1-7/8 3-3/4 4-1/8 Minimum spacing (smin) is equal to 1.5
(o] embedment depth (1.5hy) at which the anchor
> 1-3/8 1 050 | - - 1050 ) - achieves 50% of load.
- 1-1/2 | 057 | 0.50 - 0.57 | 0.50 -
> 1-7/8 | 0.71 | 0.63 | 0.50 | 0.71 | 0.63 | 0.50
1-1/2 1 057 | 0.50 | 0.40 | 0.57 | 0.50 | 0.40
E _ 2-5/8 | 1.00 | 0.88 | 0.70 | 1.00 | 0.88 | 0.70
- 8 3 1.00 | 1.00 [ 0.80 | 1.00 | 1.00 | 0.80 -
Q
o £ 3-3/4 1 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 0.50
-] § 4 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 0.53 -
w g 4-1/8 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 0.55 0.50
5 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 0.67 0.61
6 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 0.80 0.73
el 7 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 0.93 0.85
S
- o 7-1/2 1 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 1.00 0.91
S — 8-1/4 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00
SN
m Edge Distance, Tension (Fic) o
® — Notes: For anchors loaded in tension, the
Dia. (in.) 3/16 1/4 3/8 1/2 critical edge distance (c«) is equal to 14
¢ (in.) 2-5/8 3-1/2 5-1/4 7 anchor diameters (14d) at which the anchor
- achieves 100% of load.
Cmin (in.) 1-3/8 1-3/4 2-5/8 3-1/2
1-3/8 0.50 - _ _ Minimum edge distance (Cmin) is equal to 7
anchor diameters (7d) at which the anchor
1-3/4 067 050 . . achieves 50% of load.
2 0.76 0.57 - -
7 2-5/8 1.00 0.75 0.50
] 3 1.00 0.86 0.57 -
E 3-1/2 1.00 1.00 0.67 0.50
§ 4 1.00 1.00 0.76 0.57
a 5 1.00 1.00 0.95 0.71
5-1/4 1.00 1.00 1.00 0.75
6 1.00 1.00 1.00 0.86
7 1.00 1.00 1.00 1.00

Edge Distance, Shear (Fyc)

— Notes: For anchors loaded in shear, the critical
LEb ) 316 174 318 172 edge distance (cx) is equal to 14 anchor
cx (in.) 2-5/8 3-1/2 5-1/4 7 diameters (14d) at which the anchor achieves
- 100% of load.
Gnin (in.) 1-3/8 1-3/4 2-5/8 3-1/2
1-3/8 0.40 f Minimum edge distance (Cmin) is equal to 7
anchor diameters (7d) at which the anchor
1-3/4 0.60 0.40 - - achieves 40% of load.
2 0.71 0.49 - -
? 2-5/8 1.00 0.70 0.40
E 3 1.00 0.83 049 -
E 3-1/2 1.00 1.00 0.60 0.40
s 4 1.00 1.00 0.71 049
a 5 1.00 1.00 0.94 0.66
5-1/4 1.00 1.00 1.00 0.70
6 1.00 1.00 1.00 0.83
1.00 1.00 1.00 1.00
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ORDERING INFORMATION a
Mushroom Head Spike (Tamperproof) o
el i Anchor Size L e Std. Box | Std. Carton | WE/100 =
cat.No. | cat.No. Diameter | Embed. ) ) e — (3]
5502 6602 3/16" x 1" 3/16" 7/8" 100 1,000 1-1/4 r — z
5503 6603 3/16" x 1-1/4" 3/16" 7/8" 100 1,000 1-1/2 <
5504 6604 3/16" x 1-1/2" 3/16" 1-1/4" 100 1,000 1-3/4
5506 6606 3/16" x 2" 3/16" 1-1/4" 100 1,000 2 mll
5508 - 3/16" x 2-1/2" 3/16" 1-1/4" 100 600 2 <
5510 - 3/16" x 3" 3/16" 1-1/4" 100 600 2-1/2 1%
5511 - 3/16" x 3-1/2" 3/16" 1-1/4" 100 600 3-1/2 E
5512 - 3/16" x 4" 3/16" 1-1/4" 100 600 4
5522 - 1/4" x 1" 1/4" 7/8" 100 1,000 1-1/2 <
5523 6623 1/4" x 1-1/4" 1/4" 1" 100 1,000 2-1/4 :
5524 6624 1/4" x 1-1/2" 1/4" 1-1/4" 100 1,000 2-1/2 1%
5526 6626 1/4" x 2" 1/4" 1-1/4" 100 600 3 L
5528 6628 1/4" x 2-1/2" 1/4" 1-1/4" 100 600 4 E
5530 6630 1/4" x 3" 1/4" 1-1/4" 100 600 4-1/2
5531 - 1/4" x 3-1/2" 1/4" 1-1/4" 100 600 4-1/2
5532 - 1/4" x 4" 1/4" 1-1/4" 100 600 5-1/2 ® 5
5546 6646 3/8" x 2" 3/8" 1-3/4" 25 250 7-1/2 m S
5548 6648 3/8" x 2-1/2" 3/8" 1-3/4" 25 150 9 : <%
5550 6650 3/8"x 3" 3/8" 1-3/4" 25 150 10 — E
5551 - 3/8" x 3-1/2" 3/8" 1-3/4" 25 150 11 m
5552 - 3/8" x 4" 3/8" 1-3/4" 25 150 11 m
5554 - 3/8" x 5" 3/8" 1-3/4" 25 150 11
5556 - 3/8" x 6" 3/8" 1-3/4" 25 125 11
5569 - 1/2" x 2-3/4" 1/2" 2-1/2" 50 200 13
5571 - 1/2" x 3-1/2" 1/2" 2-1/2" 50 150 13
5572 - 1/2" x 4" 1/2" 2-1/2" 25 125 13
5574 - 1/2" x 5" 1/2" 2-1/2" 25 125 13
5577 - 1/2" x 6-1/2" 1/2" 2-1/2" 25 100 13
The published length is measured from below the head to the end of the anchor.
Flat Head Carbon Steel Spike (Tamperproof)
Cat. No. Anchor Size Drill Diameter | Min. Embed. Std. Box Std. Carton Wt./100
5608 3/16"x 2-1/2" 3/16" 1-1/4" 100 600 2 - )
5610 3/16" x 3" 3/16" 1-1/4" 100 600 2-1/2 M—
5612 3/16" x 4" 3/16" 1-1/4" 100 600 4
5624 1/4" x 1-1/2" 1/4" 1-1/4" 100 1,000 2-1/2
5626 1/4" x 2" 1/4" 1-1/4" 100 600 3
5628 1/4" x 2-1/2" 1/4" 1-1/4" 100 600 3-3/4
5630 1/4" x 3" 1/4" 1-1/4" 100 600 4-1/2
5631 1/4" x 3-1/2" 1/4" 1-1/4" 100 600 5
5632 1/4" x 4" 1/4" 1-1/4" 100 500 5-3/4
The published length is the overall length of the anchor.
Pipe Spike
Cat.No. Anchor Size Drill Diameter Min. Embed. Std. Box Std. Carton Wt./100
3755 1/4" 3/16" 1-1/4" 100 600 4 ===}
3758 3/8" 1/4" 1-3/4" 50 300 6 - Sm—
Designed for rod hanging. =
Tie-Wire Spike .
Catalog Anchor Drill Minimum Tie Wire Standard Standard Wt/100 %
Number Size Diameter Embed. Hole Size Box Carton P . 2
3756 3/16" 3/16" 1-1/8" 3/16" 100 600 2 ] \ Jo—== /"‘f é
3759 1/4" 1/4" 1-1/8" 9/32" 100 600 2-1/2 - - )
Designed for suspended ceilings. §
<<
Forming Spike 3
Cat. No. Anchor Size Drill Diameter Min. Embed. Std. Box Std. Carton Wt./100 %
3795 3/16" x 1-1/2" 3/16" 1-1/4" 100 600 2-12 | — | i
3796 3/16" x 2" 3/16" 1-1/4" 100 600 3 o R— (%
3797 3/16" x 2-3/4" 3/16" 1-1/4" 100 600 4 2
3794 1/4" x 2-3/4" 1/4" 1-1/4" 100 500 5 Z
Designed for concrete forming. The published length is measured from below the head to the end of the anchor. @
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GENERAL INFORMATION SECTION CONTENTS

® General Information.........ccueeuueans 366
DR“’E Installation Specifications........... 366
Pin Anchor Performance Data.........ccocesneesnnes 367

PRODUCT DESCRIPTION

The Drive is a one-piece, tamperproof, pre-formed anchor available in carbon steel for use in

Design Criteria
(Allowable Stress Design)........... 367

Ordering Information................... 368

concrete. Tie-Wire Drive anchors are designed for suspended ceiling applications. The flat head
(counter-sunk) style is particularly suited for wood-to-concrete anchoring. The round head style can
be used for other applications requiring fast, permanent installations.

| ee—

0 — ——

GENERAL APPLIGATIONS AND USES — E——

e Tamperproof Applications
e Suspended Ceilings

FEATURE AND BENEFITS

e Pre-expanded anchor design allows for easy installation

e Round And Flat Head Anchors

APPROVALS AND LISTINGS

Are Tamperproof

e Tested in accordance with ASTM E488
e Underwriters Laboratory (UL Listed) — VFXT. EX1289

GUIDE SPECIFICATIONS

CSI Divisions: 03 16 00 - Concrete Anchors and 05 05 19 - Post-Installed Concrete Anchors.
Pre-expanded anchors shall be Drive as supplied by DEWALT, Towson, MD. Anchors shall be
installed in accordance with published instructions and the Authority Having Jurisdiction.

MATERIAL SPECIFICATIONS

Anchor Component Component Material
Anchor Body Heat Treated Carbon Steel
Zinc Plating ASTM B633, SC1, Type Ill (Fe/Zn 5)

INSTALLATION SPECIFICATIONS

ROUND HEAD DRIVE

e —

L~
FLAT HEAD DRIVE

h
P ——
TIE-WIRE DRIVE
HEAD STYLES
e Round Head
e Flat Head
o Tie-Wire
ANCHOR MATERIALS
e Zinc Plated Carbon Steel
ANCHOR SIZE RANGE (TYP.)
e 3/16" diameter to 1/2" diameter
SUITABLE BASE MATERIALS
e Normal-weight concrete

Round Head Drive

Installation Guidelines

Anchor Size, d Drill a hole into the base
Dimension - " " - material to a depth of at
316 14 3/8 1/2 least 1/2" deeper than
ANSI Drill Bit Size (in.) 3/16 1/4 3/8 1/2 }f;]eeimgreaf:]rgggto ;etﬂgwred.
Fixture Clearance Hole (in.) 1/4 5/16 7116 9/16 drill bit used must mest
Head Height (in.) 3/32 1/8 3/16 1/4 the requirements of
Head Width (in.) 3/8 1/2 3/4 1 égl%loigagggtrc; an21 2.15.

Flat Head Drive

debris from the hole
during drilling (e.g. dust

Anchor Size, d

extractor) or following

drilling (e.g. suction,
forced air) to extract

loose particles created

by drilling.

Drive the anchor into
the hole until the head

Dimension
3/16" 1/4"
ANSI Drill Bt Size (in.) 3/16 1/4
Fixture Clearance Hole (in.) 1/4 5/16
Head Height (in.) 7/64 9/64
Head Width (in.) 3/8 12

is firmly seated against

Tie-Wire Drive

the fixture. Be sure the
anchor is driven to the

required embedment
depth. The tie-wire

Drive should be driven

in until the head is flush [ . %
against the surface of

the base material.

Anchor Size, d
Dimension
1/4"
ANSI Drill Bt Size (in.) 1/4
Head Height (in.) 5/8
Tie-Wire Hole Diameter (in.) 13/64

www. DEWALT.com
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PERFORMANCE DATA

PERFORMANCE DATA

Ultimate Load CGapacities for Mushroom and Flat Head Drive in Normal-Weight Goncrete'?

IAnchor Minimum Minimum Concrete Compressive Strength (f'c)
Diameter Embedment 2,000 psi 4,000 psi 6,000 psi
i: D?":th Tension Shear Tension Shear Tension Shear
: : Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
3/16 7/8 700 1,100 1,080 1,365 1,080 1,370
1/4 1-1/8 1,320 1,665 1,760 2,090 1,760 2,090
3/8 1-7/8 2,275 5,580 4,240 7,030 4,240 7,030
1/2 2-5/8 2,560 7,945 4,960 10,205 4,960 10,205

1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.

2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load. Consideration of safety factors of 10 or higher may be necessary
depending upon the application such as life safety or overhead.

Allowable Load Capacities for Mushroom and Flat Head Drive in Normal-Weight Concrete'>*
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Pin Anchor

2. Linear interpolation may be used to determine allowable loads for intermediate compressive strengths.

3. The tabulated load values are applicable to single anchors installed at critical edge and spacing distances. Allowable load capacities are multiplied by reduction factors when anchor spacing or
edge distances are less than critical distances.

Anchor Minimum Minimum Concrete Compressive Strength (f'c)
Diameter Embedment 2,000 psi 4,000 psi 6,000 psi
i: D?":th Tension Shear Tension Shear Tension Shear

. ) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.

3/16 7/8 175 275 270 340 270 345
1/4 1-1/8 330 415 440 525 440 525 ®m
3/8 1-7/8 570 1,395 1,060 1,760 1,060 1,760 >
12 2-5/8 640 1,985 1,240 2,550 1,240 2,550 —
1. Allowable load capacities listed are calculated using and applied safety factor of 4.0. Consideration of safety factors of 10 or higher may be necessary depending upon the application such as m
life safety or overhead. n

Ultimate Load Capacities for Tie-Wire Drive in Normal-Weight Goncrete'?

Anchor Minimum Minimum Concrete Compressive Strength (f'c)
Diameter Embedment 2,000 psi 4,000 psi 6,000 psi
i: D?:‘“h Tension Shear Tension Shear Tension Shear
* ) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
1/4 1-1/8 1,320 1,100 1,760 1,560 1,760 1,560
1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load.
Allowable Load Gapacities for Tie-Wire Drive in Normal-Weight Concrete'**
Anchor Minimum Minimum Concrete Compressive Strength (f'c)
Diameter Embedment 2,000 psi 4,000 psi 6,000 psi
i: D?I"“h Tension Shear Tension Shear Tension Shear
* ' Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
1/4 1-1/8 330 275 440 390 440 390

1. Allowable load capacities listed are calculated using and applied safety factor of 4.0.
2. Linear interpolation may be used to determine allowable loads for intermediate compressive strengths.

3. The tabulated load values are applicable to single anchors installed at critical edge and spacing distances. Allowable load capacities are multiplied by reduction factors when anchor spacing or
edge distances are less than critical distances.

DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)

Combined Loading

For anchors loaded in both shear and tension, the combination of loads should be proportioned as follows:

(-2 -

LOAD ADJUSTMENT FACTORS FOR SPACING AND EDGE DISTANCES'

Where:

Nu = Applied Service Tension Load

Nn = Allowable Tension Load

Anchor Installed in Normal-Weight Concrete

Vu = Applied Service Shear Load
Vn = Allowable Shear Load

0 Anchor Load Type Critical Distance Critical Minimum Distance Minimum
imension (Full Anchor Capacity) Load Factor (Reduced Capacity) Load Factor
Spacing (s) Tension and Shear Ser = 10d Fns = Fis=1.0 Smin = 5d Frs = Fvs =0.50
Edge Distance (0 Tension Cer = 12d Fne =1.0 Cmin = 5d Fne = 0.80
Shear Cer = 12d Fee=1.0 Cmin = 5d Fve = 0.50

1. Allowable load values found in the performance data tables are multiplied by reduction factors when anchor spacing or edge distances are less than critical distances. Linear interpolation is
allowed for intermediate anchor spacing and edge distances between critical and minimum distances. When an anchor is affected by both reduced spacing and edge distance, the spacing and
edge reduction factors must be combined (multiplied). Multiple reduction factors for anchor spacing and edge distance may be required depending on the anchor group configuration.

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2018 DEWALT —REV.A
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g ORDERING INFORMATION
m
A Round Head Drive
; Cat. No. Size Drill Dia, | Min- e o Wt./100 J( -
z 3211 1/4" x 1-1/4" 1/4" 1-1/8" 100 1,000 1-3/4
— 3241 1/4" x1-1/2" 1/4" 1-1/8" 100 1,000 2-1/2
0 3271 1/4" x 2" 1/4" 1-1/8" 100 1,000 3
> 3301 1/4" x 2-1/2" 1/4" 1-1/8" 100 1,000 3-3/4
- 3601 3/8" x 2" 3/8" 1-7/8" 25 250 7-1/2
> 3631 3/8" x 2-1/2" 3/8" 1-7/8" 25 250 8-1/2
z 3691 3/8" x 3-1/2" 3/8" 1-7/8" 25 250 11-3/4
0 3781 1/2"x 3" 12" 2-5/8" 25 125 25
=
(o) Flat Head Drive
a Cat. No. Size Drill Dia., | gMin. o . Wt./100 = — "—?, )
3092 3/16" x 1-1/2" 3/16" 7/8" 100 1,000 1-1/4 .
3122 3/16" x 2" 3/16" 7/8" 100 1,000 1-3/4
§ U 3152 3/16" x 2-1/2" 3/16" 7/8" 100 1,000 2
cjj)> ’ 3162 3/16" x 3" 3/16" 7/8" 100 1,000 2-1/2
Eg— 3042 1/4" x1-1/2" 1/4" 1-1/8" 100 1,000 2-1/2
L 3272 1/4" x 2" 1/4" 1-1/8" 100 1,000 3
m@ 3302 1/4" x 2-1/2" 1/4" 1-1/8" 100 1,000 3-3/4
3332 1/4" x 3" 1/4" 1-1/8" 100 1,000 4-1/2
3362 1/4" x 3-1/2" 1/4" 1-1/8" 100 1,000 5
3392 1/4" x 4" 1/4" 1-1/8" 100 500 5-3/4
Tie-Wire Drive (13/64" Tie-Wire Hole)
Cat. No. Size Drill Dia, | gMin. o ol | wnoo | N - —
3044 1/4" x 1 3/4" Master Pack 1/4" 1-1/8" 500 500 2-1/2
3245 1/4" x 1 3/4" 1/4" 1-1/8" 100 500 2-1/2
3250 Tie-Wire Setting Tool - - 1 1 1/4
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GENERAL INFORMATION

GENERAL INFORMATION SECTION CONTENTS
® General Information..........cccueune 369
ZAMAC HAMMER-SGREW Installation and
Nail Anchor Material Specifications................ 369
Performance Data..........oucunueanns 370
PRODUCT DESCRIPTION Design Criteria .......cucueumeuseueaseases 3n
The Zamac Hammer-Screw is a unique, one-step nail drive anchor featuring a Phillips type head and ~ Ordering Information...........cceues 372

a screw thread for use in concrete, block, brick or stone. It is available in 1/4" diameter and lengths
ranging from 3/4" to 3". With a body formed from corrosion resistant Zamac alloy and a zinc plated
carbon steel or Perma-Seal™ coated drive screw, this anchor has been developed as an improvement
over standard nailin anchors.

The Zamac Hammer-Screw has been designed to provide a removable anchor with higher tension
load capacities compared with traditional nailin when installed in concrete. The anchor is not 0
recommended for overhead, life-safety or sustained tensile loading applications (see performance

data section).
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ZAMAC HAMMER-SCREW

GENERAL APPLICATIONS AND USES ANCHOR MATERIALS

® Brick ties and masonry anchorage e Drywall track e Zamac Alloy body with ® g
* Electrical fixtures e Maintenance Carbon Steel Drive Screw or ; <
) ) ) Perma-Seal Coated Carbon ws
® Signage e Surveillance equipment Steel Drive Screw e
® Fashing e Light gage attachments ANCHOR SIZE RANGE (TYP.) [T
14X 340 14" 3" dameter e
+ General purpose anchoring SUITABLE BASE MATERIALS E
+ Installs in a variety of base materials e Normal-Weight Concrete E
+ Removable anchor - screw can be backed out with a Phillips head driver * Concrete Masonry (CMU) =
e Brick Masonry
« Stone <
Federal GSA Specification - Meets the proof load requirements of FF-S-325C, Group V, 4=
Type 2, Class 3, (superseded) and CID A-A 1925A, Type 1 (&)
<
GUIDE SPECIFICATIONS E
CSI Divisions: 03 16 00 - Concrete Anchors, 04 05 19.16 - Masonry Anchors and 05 05 19 - <
Post-Installed Concrete Anchors. Anchors shall be Zamac Hammer-Screw anchors as supplied by N
DEWALT, Towson, MD. Anchors shall be installed in accordance with published instructions and the
Authority Having Jurisdiction.

INSTALLATION AND MATERIAL SPECIFICATIONS

Installation Specifications

Material Specifications

Anchor Diameter, d Mush: Head Mush: Head
Dimension oo :Ame . Anchor Gomponent carﬂ:nrg:ergl szarew Penna-“sse;rg:;tefla Screw
ANSI Dril Bit Size (in) 71 Anchor Body Zamac Alloy Zamac Alloy
T T—— l(in) 216 Drive Screw AISI 1018 AISI 1018
' S Plating/ ASTM B 633, SC1, Type lll S
Head Height (in. o/64 o Csating Fozg) Perma-Seal™ coating
Head Width (in.) 35/64

Installation Guidelines

1. Drill a hole into the base material to a depth of
at least 1/4” deeper than the required embedment.

2. Insert the anchor through the fixture. Drive the screw  Optional: To remove — Press a Phillips screw driver
into the anchor body to expand it. Be sure the head is  firmly into the screw head and turn counterclockwise.
The tolerances of the drill bit used should meet the seated firmly against the fixture and that the anchor is ~ Remove the screw from the anchor body, then pry out
requirements of ANSI Standard B212.15. Remove at the proper embedment. Take care not to overdrive the fixture and anchor body simultaneously by working
dust and debris from the hole during drilling (e.g. dust  the screw. This anchor is not recommended for the claw of a hammer under the fixture

extractor) or following drilling (e.g. suction, forced air) to installations at an angle or for use overhead.

extract loose particles created by drilling.

1-800-4DEWALT
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PERFORMANCE DATA
Ultimate and Allowable Load Capacities for Zamac Hammer-Screw in Normal-Weight Goncrete'>***
) Minimum Concrete Compressive Strength, f 'c
pnodl | n. 2,000 psi 4,000 psi 6,000 psi
I)iant:eler D‘irlh Tension Shear Tension Shear Tension Shear
in. inv_ Ultimate | Allowable | Ultimate | Allowable | Ultimate | Allowable | Ultimate | Allowable | Ultimate | Allowable | Ultimate | Allowable
(mm) (mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
5/8 675 170 650 165 850 215 880 220 890 225 880 220
(16) (3.0 0.8 2.9 ©0.7) 3.8 (1.0 3.9 (1.0 4.0 (1.0 3.9 (1.0
3/4 790 200 805 200 1,135 285 1,115 280 1,190 300 1,115 280
(19 (3.5 0.9 (3.6) 0.9 (5.0 (1.3 (5.0 (1.2) .3 1.3 (5.0 (1.2
7/8 930 235 990 250 1,205 300 1,230 310 1,250 315 1,230 310
(22) 4.1) (1.0 4.4 1.1 (5.4) (1.3 (5.5) (1.4 (5.6) (1.4) (5.5) (1.4
1/4 1-1/8 1,220 305 1,365 340 1,350 340 1,470 370 1,450 365 1,470 370
6.4) (29) (5.4) (1.4 ©6.1) (1.5 6.0) (1.5 6.5 (1.6) 6.4 (1.6) 6.5) (1.6)
1-3/8 1,325 330 1,555 390 1,450 365 1,645 410 1,530 385 1,645 410
(35) (5.9) (1.5) 6.9) (1.7) 6.4 (1.6) 7.3) (1.8) (6.8) 1.7 7.3) (1.8)
1-3/4 1,480 370 1,840 460 1,600 400 1,910 480 1,660 415 1,910 480
(44) (6.6) (1.6) 8.2) 2.0) (7.1) (1.8) 8.9) 2.1 (7.4) (1.8) (8.95) 2.1
1-7/8 1,480 370 1,840 460 1,600 400 1,910 480 1,660 415 1,910 480
(48) (6.6) (1.6) 8.2) (2.0) (7.1) (1.8) 8.5) 2.1) (7.4) (1.8) (8.5) 2.1

. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
. Allowable load capacities listed are calculated using an applied safety factor of 4.0. Anchors are not recommended for use overhead or for life safety. Consideration of safety factors of 20 or

. Linear interpolation may be used to determine allowable loads for anchors at intermediate embedment depths and compressive strengths.
. The tabulated load values are applicable to single anchors installed at critical edge and spacing distances. Allowable load capacities are multiplied by reduction factors when anchor spacing or

higher may be necessary depending on the application, such as in sustained tensile loading applications.

edge distances are less than critical distances.

5. Anchors installed flush with face or end of concrete surface.

Ultimate and Allowable Load Capacities for Zamac Hammer-Screw in Hollow Concrete Masonry'?**

Nominal — fm > 1,500 psi (10.4 MPa)
D‘i‘;‘:l';‘t’;r Embedmevnt Depth Ultimate Load Allowable Load

.d in. Tension Shear Tension Shear
(I:I“I;l) (mm) Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN)

5/8 420 1,160 85 230

(15.9) (1.9 (5.2) (0.4 (1.0

3/4 825 1,215 165 245

(19.1) 37 (5.5 ©0.7) (1.1)

1 1,000 1,265 200 255

1/4 (25.4) (4.5 (5.7) 0.9 (1.1)
6.4) 1-1/8 1,090 1,290 220 260
(28.6) 49 .9 1.0 (1.2)

1-3/8 1,145 1,345 230 270

(34.9) 5.2) ©.1) 1.0 (1.2)

1-1/2 1,145 1,345 230 270

(38.1) 5.2) ©.1) 1.0 (1.2)

1. Tabulated load values are for anchors installed in minimum 6-inch wide, Grade N, Type II, medium and normal-weight and lightweight concrete masonry units. Mortar must be Type N, S or M.
Masonry compressive strength must be 1,500 psi minimum at the time of installation. Hollow masonry cells may also be grouted or solid.

2. The tabulated values are for anchors installed at a minimum of 16 anchor diameters on center for 100 percent capacity. Spacing distances may be reduced to 8 anchor diameters on center
provided the capacities are reduced by 50 percent. Linear interpolation may be used for intermediate spacing.

3. Allowable load capacities listed are calculated using and applied safety factor of 5.0. Anchors are not recommended for use overhead or for life safety. Consideration of safety factors of 20 or
higher may be necessary depending upon the application such as in sustained tensile loading applications.

4. Anchors installed flush with face or end of masonry surface.
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DESIGN CRITERIA

Ultimate and Allowable Load Gapacities for Zamac-Hammer Screw in Solid Clay Brick Masonry'*** a
Nominal o f'm > 1,500 psi (10.4 MPa)
LOELD Emhzldlr'll:::::nl;eplh Ultimate Load Allowable Load o
Diameter ; :
d in. Tension Shear Tension Shear (¥
in. (mm) Ibs. Ibs. Ibs. Ibs.
(mm) (k) (kN) (kN) (kN) =
5/8 680 1,025 135 205 <
(15.9) (3.1) (4.6) (0.6) 0.9
3/4 930 1,200 185 240 wd
(19.1) 4.2 (6.3 0.8 (1.1) <
1 990 1,350 200 270 4
1/4 (25.4) (4.5 (6.0) 09 (12) =
©6.4) 1-1/8 1,040 1,350 210 270
(28.6) @7 6.0) 0.9 (1.2 <
1-3/8 1,150 1,350 230 270 :
(34.9) (52) (6.0) (1.0 (1.2) L
1172 1260 1350 250 270 |
(38.1) (6.7) 6.0) 1.1 (1.2 E
1. Tabulated load values are for anchors installed in multiple wythe, minimum Grade SW, solid clay brick masonry walls conforming to ASTM C 62. Mortar must be minimum Type N. Masonry
compressive strength must be at the specified minimum at the time of installation (f'm > 1,500 psi).
2. The tabulated values are for anchors installed at a minimum of 16 anchor diameters on center for 100 percent capacity. Spacing distances may be reduced to 8 anchor diameters on center
provided the capacities are reduced by 50 percent. Linear interpolation may be used for intermediate spacing. -
3. Allowable load capacities listed are calculated using and applied safety factor of 5.0. Anchors are not recommended for use overhead or for life safety. Consideration of safety factors of 20 or %
higher may be necessary depending upon the application such as in sustained tensile loading applications. <C(
4. Anchors installed flush with face or end of masonry surface. =
=

DESIGN CRITERIA

Combined Loading

For anchors loaded in both shear and tension, the combination of loads should be proportioned as follows:

Nu Vu Where: Nu = Applied Service Tension Load Vu = Applied Service Shear Load
(m) + (W) <1 Na = Allowable Tension Load Vi = Allowable Shear Load

Load Adjustment Factors for Spacing and Edge Distances in Normal-Weight Concrete'

Anchor Load Type Critical Distance Critical Minimum Distance Minimum
Dimension P (Full Anchor Capacity) Load Factor (Reduced Capacity) Load Factor
Spacing (s) Tension and Shear Ser = 10d Fns = Fis= 1.0 Smin = 5d Fns = Fus= 0.50

) Tension Cor = 12d Fne=1.0 Cmin = 6d Fne = 0.80
Edge Distance (c) Shear Cr = 12d Fe=1.0 Crin = 6 Fic = 0.50

1. Allowable load values found in the performance data tables are multiplied by reduction factors when anchor spacing or edge distances are less than critical distances. Linear interpolation is
allowed for intermediate anchor spacing and edge distances between critical and minimum distances. When an anchor is affected by both reduced spacing and edge distance, the spacing and
edge reduction factors must be combined (multiplied). Multiple reduction factors for anchor spacing and edge distance may be required depending on the anchor group configuration.

ZAMAC HAMMER-SCREW®
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ORDERING INFORMATION
Mushroom Head with No. 2 Phillips Head Screw
patalog Anchor Size Drill Diameter | Standard Box |  Standard bl
2839 1/4" x 3/4" 1/4" 100 500 1-172
2840 1/4" x 1" 1/4" 100 500 1-3/4
2842 1/4" x 1-1/4" 1/4" 100 500 2-1/4
2844 1/4" x1-1/2" 1/4" 100 500 2-1/2
2846 1/4" x 2" 1/4" 100 500 3
2848 1/4" x 2-1/4" 1/4" 100 500 3-1/2
2850 1/4" x 3" 1/4" 100 500 4-1/4
The published size includes the diameter and length of the anchor measured from under the shoulder of the anchor body.
Master Pack
Gatalog Anchor Size Drill Diameter | Standard Box |  Standard s
2939 1/4" x 3/4" 1/4" - 1,000 1-172
2940 1/4" x 1" 1/4" - 1,000 1-3/4
2942 1/4" x 1-1/4" 1/4" - 1,000 2-1/4
2944 1/4" x 1-1/2" 1/4" - 1,000 2-1/2
2946 1/4" x 2" 1/4" - 1,000 3
2948 1/4" x 2-1/4" 1/4" - 1,000 3-1/2
2949 1/4" x 3" 1/4" - 1,000 4-1/4
The published size includes the diameter and length of the anchor measured from under the shoulder of the anchor body.
Mushroom Head with No. 2 Phillips Head Perma-Seal™ Coated Screw
patalog Anchor Size Drill Diameter | Standard Box | Standard ot
2817 1/4" x 1-1/4" 1/4" 100 500 2-1/4
2818 (Master Pack) 1/4" x 1-1/4" 1/4" 1,000 2-1/4

The published size includes the diameter and length of the anchor measured from under the shoulder of the anchor body.

)
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GENERAL INFORMATION SECTION CONTENTS 2
® General Information.........ccuueeueane 373 °
ZAMAG NA".I" Installation and T
Nail Anchor Material Specifications................ 373 v
Performance Data..........ccouurenenne 374 z
PRODUCT DESCRIPTION Design Criteria .......cucueumeuseueaseases 375 <
The Zamac Nailin is a nail drive anchor which has a body formed from Zamac alloy. Drive nails are Ordering Information.........cc.ccuuus 375 u
available in carbon or stainless steel. The anchor can be used in concrete, block, brick or stone. <
A corrosion resistant Zamac alloy is used to form the anchor body with either a mushroom or flat !
head. The anchor can be used for light duty, tamperproof applications. The anchor is not recommend 4 = =
for overhead, life-safety or sustained tensile loading applications (see performance data section). r ;
GENERAL APPLICATIONS AND USES 4 g
e Roof Flashing e Furring Strips ZAMAC NAILIN E
e Mechanical Attachments e Electrical Fixtures ANCHOR MATERIALS
e Brick Ties and Masonry Anchorage e Maintenance Zamac Alloy body with Carbon _
or Stainless Steel Drive Nail ® 2
FEATURES AND BENEFITS z S
. ANCHOR SIZE RANGE (TYP.) s
+ General purpose anchoring - 5
. . . e 3/16" diameter x 7/8" length to —=
+ Installs in a variety of base materials 1/4" diameter x 3" diameter =
APPROVALS AND LISTINGS SUITABLE BASE MATERIALS -
e Federal GSA Specification Meets the proof load requirements of FF-S-325C, Group V, Type e Normal-Weight Concrete (&)
2, Class 3, (superseded) and CID A-A 1925A, Type 1 (mushroom head) & Type 2 (flat head) e Concrete Masonry (CMU) <
GUIDE SPECIFICATIONS : ;”Ck Masonry E
e Stone
CSI Divisions: 03 16 00 - Concrete Anchors, 04 05 19.16 - Masonry Anchors, and 05 05 19 - Post- N
Installed Concrete Anchors. Anchors shall be Zamac Nailin anchors as supplied by DEWALT,
Towson, MD. Anchors shall be installed in accordance with published instructions and the Authority
Having Jurisdiction.
INSTALLATION AND MATERIAL SPECIFICATIONS
Installation Specifications Material Specifications
Anchor Diameter, d Component Material
e 3/16" 174" 174" Anchor Component |~y i room Head Flat Head Mushroom Head
MH MH FH €S Nail CS Nail SS Nail
ANSI Drill Bit Size (in.) 3/16 174 174" Drive Nail AISI 1018 AISI 1018 Type 304 SS
Fixture Clearance Hole (in.) 174 5/16 5/16 Anchor Body Zamac Alloy Zamac Alloy Zamac Alloy
Head Heigh (n) /64 9/64 316 Nail Plating ASTM B 633, SC1, Type Il (Fe/Zn5) N/A
Head Width (in.) 13/32 35/64 35/64 .
CS = Carbon Steel SS = Stainless Steel
MH = Mushroom Head FH = Flat Head

Installation Guidelines

Using the proper diameter bit, drill a hole into the
base material to a depth of at least 1/4" deeper
than the required embedment. The tolerances of
the drill bit used should meet the requirements of
ANSI Standard B212.15. Remove dust and debris
from the hole during drilling (e.g. dust extractor) not to overdrive the nail. This anchor is not
or following drilling (e.g. suction, forced air) to S recommended for installations at an angle or
extract loose particles created by drilling. for use overhead.

Insert the anchor through the fixture and into
the drilled hole. Drive the nail into the anchor
body to expand it. Be sure the head is seated
firmly against the fixture and that the anchor
is at the proper embedment. Take care

1-800-4DEWALT

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2018 DEWALT —REV.A




DEWALT

PERFORMANCE DATA ENGINEERED BY POWers'

2 PERFORMANCE DATA

g Ultimate and Allowable Load Capacities for Zamac Nailin in Normal-Weight Goncrete'>***

: Minimum Concrete Compressive Strength, f 'c

-] ':z‘“;'il';?_' Emli": 5 2,000 psi 4,000 psi 6,000 psi

z Diameter | Depth Tension Shear Tension Shear Tension Shear

—~ i:_ (,::',;,) Ultimate | Allowable | Ultimate | Allowable | Ultimate | Allowable | Ultimate | Allowable | Ultimate | Allowable | Ultimate | Allowable

(o) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.

> (kN) (kN) (ki) (ki) (kN) (kN) (kN) (kN) (ki) (ki) (kN) (kN)

- 316 3/4 285 70 415 105 400 100 560 140 480 120 560 140
(19 (1.3 03 (1.8 0.9 (1.8 04 2.9 0.6 21 05 29 0.6

> 5/8 410 105 440 110 580 145 655 165 580 145 655 165

2 (16) (1.8) (0.5) (2.0) (0.5) (2.6) (0.6) 2.9 0.7) (2.6) (0.6) 29 0.7)

e 3/4 540 135 600 150 765 190 850 215 800 200 850 215

- " (19) (2.4 (0.6) 2.7 0.7 (3.4 (0.8) (3.8) (1.0) (3.6) 09 (3.8) (1.0

(o) 1 620 155 640 160 875 220 890 225 895 225 890 225
(25) (2.8) 0.7) (2.8) 0.7 (39 (1.0 (4.0 (1.0) (4.0 (1.0 (4.0 (1.0

~ 1-1/4 700 175 720 180 990 250 970 245 990 250 990 250

0 (32) (3.1 (0.8) (3.2) (0.8) (4.4 (1.1 4.3) (1.1 (4.4) (1.1 (4.4 (1.1)

JOYOUY N

1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.

2. Allowable load capacities listed are calculated using and applied safety factor of 4.0. Anchors are not recommended for use overhead or for life safety. Consideration of safety factors of 20 or
higher may be necessary depending upon the application such as in sustained tensile loading applications.

3. Linear interpolation may be used to determine allowable loads for anchors at intermediate embedment depths and compressive strengths.

4. The tabulated load values are applicable to single anchors installed at critical edge and spacing distances. Allowable load capacities are multiplied by reduction factors when anchor spacing or
edge distances are less than critical distances.

5. Anchors installed flush with face or end of concrete surface.

Ultimate and Allowable Load Capacities for Zamac Nailin in Hollow Concrete Masonry'>*

oNITIVN JVINVZ

Nominal f'm > 1,500 psi (10.4 MPa)
n‘i‘:::::;r Emb;ﬂdi::;ltlmnepth Ultimate Load Allowable Load
d in. Tension Shear Tension Shear
in. (mm) Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN)
3/16 3/4 270 560 55 110
(19.1) (1.2 (2.9 0.2 (0.5
5/8 360 655 70 130
(15.9 (1.6) 2.9 0.3 (0.6)
3/4 735 850 145 170
1/4 (19.1) 3.3 (3.8) 0.7) (0.8)
1 835 890 165 180
(25.4) (3.8 (4.0 0.7) (0.8
1-1/4 990 970 200 195
(31.7) (4.4) (4.3) 0.9 0.9

1. Tabulated load values are for anchors installed in minimum 6-inch wide, minimum Grade N, Type I, lightweight, medium-weight or normal-weight concrete masonry units conforming to ASTM
C 90. Mortar must be minimum Type N. Masonry compressive strength must be at the specified minimum at the time of installation (fm > 1,500 psi). Hollow masonry cells may also be
grouted or solid.

2. Allowable load capacities listed are calculated using and applied safety factor of 5.0. Anchors are not recommended for use overhead or for life safety. Consideration of safety factors of 20 or
higher may be necessary depending upon the application such as in sustained tensile loading applications.

3. Anchors installed flush with face or end of masonry surface.

Ultimate and Allowable Load Capacities for Zamac Nailin in Solid or Hollow Clay Brick Masonry'*

. fm > 1,500 psi (10.4 MPa)
Nominal Minimum "
IJI_\m;hor Embedment Depth Ultimate Load Allowable Load
iameter 1 - -

d in. Tension Shear Tension Shear
. M (mm) Ibs. Ibs. Ibs. Ibs.
=) (kN) (kN) (kN) (kN)
5 316 3/4 460 550 90 110
é (19.1) 2.1) 2.5 0.4 0.5
r? 5/8 570 750 115 150
= (15.9 (2.6) (3.3 0.5 0.7
I 3/4 790 840 160 170
§ 14 (19.1) (3.6) (3.7 0.7 0.8
= 1 820 840 165 170
§ (25.4) (3.7 (3.7 0.7 0.8
g 1-1/4 865 840 175 170
S (31.7) 3.9 (3.7 0.8 0.8
§ 1. Tabulated load values are for anchors installed in multiple wythe, minimum Grade SW, solid clay brick masonry walls conforming to ASTM C 62. Mortar must be minimum Type N. Masonry
§ compressive strength must be at the specified minimum at the time of installation ('m > 1,500 psi).
| 2. Allowable load capacities listed are calculated using and applied safety factor of 5.0. Anchors are not recommended for use overhead or for life safety. Consideration of safety factors of 20 or
ﬁ higher may be necessary depending upon the application such as in sustained tensile loading applications.
p=d

3. Anchors installed flush with face or end of masonry surface.
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DESIGN CRITERIA

DESIGN CRITERIA

Combined Loading

For anchors loaded in both shear and tension, the combination of loads should be proportioned as follows:
Nu Vu Where: Nu = Applied Service Tension Load Vu = Applied Service Shear Load
— + (5] <1
Nn Vn

Nn = Allowable Tension Load Vi = Allowable Shear Load
Load Adjustment Factors for Spacing and Edge Distances in Normal-Weight Concrete'

Anchor Load Type Critical Distance Critical Minimum Distance Minimum
Dimension yp (Full Anchor Capacity) Load Factor (Reduced Capacity) Load Factor
Spacing (s) Tension and Shear Ser = 10d Fns = Fis= 1.0 Smin = 5d Frns = Fus=0.50

Tension Cor = 12d Fne =1.0 Cmin = 6d Fne = 0.80
Edge Distnace (c
ge Distnace (c) Shear Co = 12d Fio=10 Crin = 60 Fuo = 0.50

1. Allowable load values found in the performance data tables are multiplied by reduction factors when anchor spacing or edge distances are less than critical distances. Linear interpolation is
allowed for intermediate anchor spacing and edge distances between critical and minimum distances. When an anchor is affected by both reduced spacing and edge distance, the spacing and
edge reduction factors must be combined (multiplied). Multiple reduction factors for anchor spacing and edge distance may be required depending on the anchor group configuration.

ORDERING INFORMATION
Mushroom Head Zamac Nailin with Carbon Steel Nail _
S
satalog Anchor Size Drill Diameter | Standard Box | Standard il _ @z 5
e | <
2802 3/16" x 7/8" 3/16" 100 500 3/4 v = =
2806 1/4" x 3/4" 1/4" 100 500 1-1/2 — =
2808 1/4" x 1" 1/4" 100 500 1-3/4 <
2814 1/4" x 1-1/4" 1/4" 100 500 2-1/4 z
2820 174" x1-1/2" 174" 100 500 2-1/2 (&)
2826 1/4" x 2" 1/4" 100 500 3 <L
2804 14" x3" 74 100 500 4 =
The published size includes the diameter and length of the anchor measured from under the shoulder of the anchor body. <
Master Pack Mushroom Head Zamac Nailin with Carbon Steel Nail
satalog Anchor Size Drill Diameter | Standard Box |  Standard il —
2803 3/16" x 7/8" 3/16" - 1,000 3/4 4 —
2807 1/4" x 3/4" 1/4" - 1,000 1-1/2
2809 1/4" x 1" 1/4" - 1,000 1-3/4
2815 1/4" x 1-1/4" 1/4" - 1,000 2-1/4
2821 1/4" x 1-1/2" 1/4" - 1,000 2-1/2
2827 1/4" x 2" 1/4" - 1,000 3
2805 1/4" x 3" 1/4" - 1,000 4
The published size includes the diameter and length of the anchor measured from under the shoulder of the anchor body.
Flat Head Zamac Nailin with Garhon Steel Nailin
patalog Anchor Size Drill Diameter | Standard Box |  Standard il
2836 1/4" x 1-1/2" 1/4" 100 500 2-1/2 = = gt =
2838 174" x 2" 1/4" 100 500 3
The published size includes the diameter and length of the anchor measured from under the shoulder of the anchor body. ;
|
Mushroom Head Zamac Nailin with Stainless Steel Nailin Es
Satalog Anchor Size Drill Diameter | Standard Box |  Stancard s =
©
2858 1/4" x 1" 1/4" 100 500 1-3/4 — = e ———— 2
2864 1/4" x 1-1/4" 1/4" 100 500 2-1/4 S
<<
2870 1/4" x 1-1/2" 1/4" 100 500 2-172 2
2876 1/4" x 2" 1/4" 100 500 3 =
The published size includes the diameter and length of the anchor measured from under the shoulder of the anchor body. $
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g GENERAL INFORMATION SECTION CONTENTS
m General Information........c.c.cceeenne 376
®
0 NYLUN NA".I“ Installation and
; Nail Anchor Material Specifications................ 376
Performance Data..........ccovurenenne 377
= DESigN CFteria e 317
(¢ The Nylon Nailin is a nail drive anchor with a body formed from engineered plastic and drive nails Ordering Information........cc.ccuuus 378
IE available in carbon and stainless steel. The anchor can be used in concrete, block, brick or stone.
The anchor is pre-assembled with either a carbon steel or stainless steel nail. This anchor is not
; recommended for overhead, life-safety or sustained tensile loading applications.
o ROUND HEAD NYLON NAILIN
X —_ )
o * Brick Ties and Masonry Anchorage ¢ Maintenance .
~ e Furring Strips e Copper Flashing —
L e Electrical Fixtures e Aluminum Frames FLAT HEAD NYLON NAILIN
' e
g = + General purpose anchoring MUSHROOM HEAD NYLON NAILIN
2 ; + Installs in a variety of base materials ANCHOR MATERIALS
=) * Nylon Body with Carbon or
= e Federal GSA Specification — Meets the proof load requirements of FF-S-325C, Group V staness Steel Orve Nl
= Type 2, Class 4, (superseded) and CID A-A 1925A, Type 3 (mushroom head), Type 4 (flat head) ANCHOR SIZE RANGE (TYP.)
> and Type 5 (round head) ° 3/16" diameter x 1" length to
— 1/4" diameter x 6" length
- GUIDE SPECIFICATIONS SUITABLE BASE MATERIALS
z@ CSl Divisions: 03 16 00 - Concrete Anchors, 04 05 19.16 - Masonry Anchors and 05 05 19 - « Normal-Weight Concrete

Y'A3d — LVM3Q 8102@ SHOHONY TWIINVHOFIN —3AIN9Y TYIINHOAL

Post-Installed Concrete Anchors. Anchors shall be Nylon Nailin anchors as supplied by DEWALT,
Towson, MD. Anchors shall be installed in accordance with published instructions and the Authority
Having Jurisdiction.

e Hollow Concrete Masonry
e Brick Masonry

e Stone
INSTALLATION AND MATERIAL SPECIFICATIONS
Installation Specifications Material Specifications
Anchor Diameter, d Component Material
i i " n Anchor
Dimension 3/16' 1/4 Component | pound Head T Mushroom Head
RH FH MH RH FH MH Carbon Stainless
ANSI Drill Bt Size (in.) 3/16 | 3/16 | 3/16 1/4 1/4 1/4 Drive Nail AISI 1018 AISI 1018 AISI 1018 | Type 304 SS

Fixture Clearance Hole (in.) 1/4 1/4 1/4 5/16 5/16 5/16 Anchor Body Nylon Nylon Nylon Nylon

Head Height (in.) 1/8 1/8 1/8 1/8 1/8 1/8 Nail Plating ASTM B 633, SC1, Type Il (Fe/Zn 5) N/A

Head Width (in.) 3/8 3/8 916 | 716 | 7/16 | 9/16

Installation Guidelines

Using the proper diameter bit, drill a hole into the
base material to a depth of at least 1/4" deeper
than the required embedment. The tolerances of
the drill bit used should meet the requirements
of ANSI Standard B212.15. Remove dust and
debris from the hole during (e.g. dust extractor) not to overdrive the nail. This anchor is not
or following drilling (e.g. suction, forced air) to recommended for installations at an angle or
extract loose particles created by drilling. for use overhead.

Insert the anchor through the fixture and into
the drilled hole. Drive the nail into the anchor
body to expand it. Be sure the head is seated
firmly against the fixture and that the anchor BN
is at the proper embedment. Take care HANVS

www. DEWALT.com
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Ultimate and Allowable Load Capacities for Nylon Nailin in Normal-Weight Goncrete'** o
Minimum Concrete Compressive Strength, f 'c :
D‘i‘::::t';r Wél:'l:l':;l‘llm 2,000 psi 4,000 psi 6,000 psi [ O )
d Depth Tension Shear Tension Shear Tension Shear z
in. in. Ultimate | Allowable | Ultimate | Allowable | Ultimate | Allowable | Ultimate | Allowable | Ultimate | Allowable | Ultimate | Allowable <

Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
316 3/4 180 45 280 70 195 50 320 80 200 50 320 80 :

1 200 50 280 70 220 55 320 80 230 60 320 80
5/8 120 30 320 80 140 35 500 125 180 45 500 125 !
3/4 200 50 320 80 220 55 500 125 240 60 500 125 z
1/4 1 230 60 320 80 250 65 500 125 260 65 500 125 <
1-1/2 240 60 320 80 270 70 500 125 280 70 500 125 :
2 250 65 320 80 280 70 500 125 280 70 500 125 v
1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation. ]
2. Allowable load capacities listed are calculated using an applied safety factor of 4.0. Anchors are not recommended for use overhead or for life safety. E

3. The tabulated load values are applicable to single anchors installed at critical edge and spacing distances. Allowable load capacities are multiplied by reduction factors when anchor spacing or
edge distances are less than critical distances.

Ultimate and Allowable Load Capacities for Nylon Nailin in Hollow Concrete Masonry'? 5
f'm > 1,500 psi ©_ £
Anchor Minimum ) z =
Diameter Embedment Ultimate Load Allowable Load — s
i: D?xlll Tension Shear Tension Shear J g
' * Ibs. Ibs. Ibs. Ibs. —
16 34 170 280 35 55 <L
i 180 280 3% 55 =
5/8 110 320 20 65
3/4 160 320 30 65 z
1/4 1 170 320 35 65 °
1-1/4 180 320 35 65 ~
1-1/2 200 320 40 65 o=
1. Tabulated load values are for anchors installed in minimum 6-inch wide, Grade N, Type Il, medium and normal-weight concrete masonry units. Mortar must be minimum Type N. Masonry z
compressive strength must be 1,500 psi minimum at the time of installation.
2. Allowable loads are based on average ultimate values using a safety factor of 5.0. Anchors are not recommended for use overhead or for life safety.

Ultimate and Allowable Load Gapacities for Nylon Nailin in Solid or Hollow Clay Brick Masonry'?

Anchor Minimum f'm 2 1,500 psi
Diameter Embedment Ultimate Load Allowable Load
i: Dfl':th Tension Shea Tension Shear
: ) Ibs. Ibs. Ibs. Ibs.
3/4 155 320 30 65
3/16 1 170 320 35 65
5/8 150 500 30 100
3/4 200 500 40 100
1/4 1 220 500 45 100
1-1/4 240 500 50 100
1-1/2 250 500 50 100
1. Tabulated load values are for anchors installed in Grade SW multiple wythe, solid brick masonry conforming to ASTM C62.
2. Allowable loads are calculated using an applied safety factor of 5.0. Anchors are not recommended for use overhead or for life safety.
DESIGN CRITERIA
<<
Combined Loading %
For anchors loaded in both shear and tension, the combination of loads should be proportioned as follows: 5
Nu Vu Where: Nu = Applied Service Tension Load Vu = Applied Service Shear Load §
— + |5 <1 Nn = Allowable Tension Load Vi = Allowable Shear Load o
Nn Vn 2
o
Load Adjustment Factors for Spacing and Edge Distances in Normal-Weight Concrete' g
Anchor Load Type Critical Distance Critical Minimum Distance Minimum %
Dimension vp (Full Anchor Capacity) Load Factor (Reduced Capacity) Load Factor 8
Spacing (s) Tension and Shear Ser = 10d Fv=FR=1.0 Smin = 5d Fv=Fv=0.50 E
Edge Distance (¢) Tension Cor = 12d Fv=1.0 Cmin = 5d Fn=0.80 =
¢ Shear co = 12d =10 Coin = 50 Fu=0.50 2
(&)
1. Allowable load values found in the performance data tables are multiplied by reduction factors when anchor spacing or edge distances are less than critical distances. Linear interpolation is g
allowed for intermediate anchor spacing and edge distances between critical and minimum distances. When an anchor is affected by both reduced spacing and edge distance, the spacing and =
edge reduction factors must be combined (multiplied). Multiple reduction factors for anchor spacing and edge distance may be required depending on the anchor group configuration. @

1-800-4DEWALT
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3 ORDERING INFORMATION
2 Round Head Nylon Nailin with Garbon Steel Nail
: Catalog Number Anchor Size Drill Dia. Std. Box Std. Carton Wt./100
> 2431 3/16" x 1 3/16" 100 1,000 1/2
z 2451 3/16" x 1-1/2" 3/16" 100 1,000 3/4 ESSS
a 2521 1/4" x 1" 1/4" 100 1,000 3/4
> 2541 1/4" x 1-1/2" 1/4" 100 1,000 1
- 2561 1/4"x 2" 1/4" 100 1,000 1
>
E Flat Head Nylon Nailin with Carbon Steel Nail
: Catalog Number Anchor Size Drill Dia. Std. Box Std.Carton Wt./100
o 2432 3/16"x 1" 3/16" 100 1,000 1/2 . {
~ 2452 3/16" x 1-1/2" 3/16" 100 1,000 3/4 T
(7] 2522 1/4" x 1" 1/4" 100 1,000 3/4
2542 1/4" x 1-1/2" 1/4" 100 1,000 1
2562 1/4" x 2" 1/4" 100 1,000 1
4
z =S
™ Mushroom Head Nylon Nailin
h o Catalog Number
z Corhon Stailoss Anchor Size | Drill Diameter Std. Box Std.Carton Wt./100
z 2433 - 3/16"x 1" 3/16" 100 1,000 1/2 . r
> 2513 - 1/4" x 3/4" 1/4" 100 1,000 1/2
F 2523 2528 1/4" x 1" 1/4" 100 1,000 3/4
— 2543 2548 1/4" x 1-1/2" 1/4" 100 1,000 1
z 2563 - 1/4" x 2" 1/4" 100 1,000 1
® 2573 - 1/4" x 3" 1/4" 100 1,000 2-1/4
2583 - 1/4" x 4" 1/4" 100 1,000 2-3/4
2593 - 1/4" x 6" 1/4" 100 400 4

Mushroom Head Bodies Only
Catalog Number Anchor Size Drill Dia. Std. Box Std.Carton Wt./100
2574 1/4" x 3" 1/4" 2500 2500 12 4
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GENERAL INFORMATION SECTION CONTENTS 2
™ General Information.................... 379 °
SAFE'T PIN Material Specifications .............. 379 e
Nail Anchor Installation Specifications........... 379 ()
Performance Data............. z
PRODUCT DESCRIPTION . .
Ordering Information g
The Safe-T Pin is a small-steel nail anchor which is designed for use in a variety of applications u
and as an improved alternative to traditional zamac nailin anchors where overhead use is not <
recommended. The Safe-T Pin can be used pre-drilled holes in solid base materials such as (¥
concrete, grouted block, and brick. E
:ﬂ: S— <
GENERAL APPLICATIONS AND USES Vi —— T
® Electrical fixtures * HVAC / Mechanical SAFE-T PIN v
e Signage e Drywall track E
e Maintenance e Interior applications / low level corrosion environment ANCHOR MATERIALS
FEATURES AND BENEFITS e Zinc Plated Carbon Steel
+ General purpose anchoring ANCHOR SIZE RANGE (TYP.) P S
[&)
+ Installs in a variety of solid base materials ° 1/4" diameter (6mm) x 1-3/8" length E <
+ Suitable for overhead use where specified * 1/4" diameter (6mm) x 2-1/2" length [« I
+ All-steel anchor components SUITABLE BASE MATERIALS | ol
e Normal-weight Concrete L
APPROVALS AND LISTINGS , , [11]
e Structural Sand-lightweight Concrete L
* Tested in accordance with ASTM E 488 o Grout-filled Concrete Masonry <
e Tested in accordance with ICC-ES AC193 for use in structural concrete e Brick Masonry 7]
GUIDE SPEGIFICATIONS
CSI Divisions: 03 16 00 - Concrete Anchors, 04 05 19.16 - Masonry Anchors and 05 05 19 -
Post-Installed Concrete Anchors. Anchors shall be Safe-T Pin anchors as supplied by DEWALT,
Towson, MD. Anchors shall be installed in accordance with published instructions and the
Authority Having Jurisdiction.
MATERIAL SPECIFICATIONS
Anchor component Specification
Anchor body Low carbon steel (AISI 1008 or equivalent)
Zinc plating according to ASTM B 633 SC1, Type Ill. Minimum plating requirement for Mild Service Condition
INSTALLATION SPECIFICATIONS
Anchor P / i ’ Nominal Anchor Size, d (inch)
Seﬂ‘;n:rlnfr:rll’:mon Notation Units e
Nominal outside anchor diameter do in. 0.250
Safe-T Pin drill bit diameter Coit mm 6
Safe-T Pin bit tolerance range - mm 59t06.4
Nominal Embedment Pinom in. 1-3/16 2-1/2
Minimum hole depth ho in. 1-1/2 2-3/4
Minimum concrete member thickness Pimin in. 3 4
Minimum edge distance Crin in. 3-1/2 3-1/2
Minimum spacing distance Smin in. 3-1/2 3-1/2

Installation Guidelines

Using the proper Safe-T Pin drill bit size, drill a hole into
the base material to the required depth. The tolerances of
the Safe-T Pin bit used must meet the requirements of the
published range. Remove dust and debris from the hole
during drilling (e.g. dust extractor) or following drilling

(e.g. suction, forced air) to extract loose particles created
by drilling.

Insert the anchor through the fixture. Drive

the anchor pin into the anchor body to :/‘\d
expand it. Be sure the head is seated firmly

against the fixture and that the anchor is at

the minimum required embedment.

1-800-4DEWALT
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PERFORMANCE DATA

PERFORMANCE DATA

Ultimate Load Capacities for Safe-T Pin in Normal-Weight Concrete'***
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Minimum Minimum Concrete Compressive Strength
Nominal Anchor Nominal Drill A
Diameter Bit Diameter Emg::;rll‘ent P = 3,000 psi
in, (mm) in. Tension Shear
Ibs. Ibs.
1/4 6 1-3/16 1,330 1,745

1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load.
3. The tabulated load values are applicable to single anchors in uncracked concrete.

4. Minimum spacing and edge distances for anchors is 4 inches.

Ultimate Load Capacities for Safe-T Pin in Grouted-filled Concrete Masonry'**

Minimum Minimum Concrete Compressive Strength
Nominal Anchor Nominal Drill p
Diameter Bit Diameter Emg::mem Fm = 1,500 psi
in, (mm) in. Tension Shear
Ibs. Ibs.
1/4 6 1-3/16 920 1,745

1. Tabulated load values are for anchors installed in minimum 6-inch wide, minimum Grade N, Type I, lightweight, medium-weight or normal-weight concrete masonry units conforming to ASTM
C 90. Mortar must be minimum Type N. Masonry compressive strength must be at the specified minimum at the time of installation.

2. Ultimate load capacities must be reduced by a minimum safety factor of 5.0 or greater to determine allowable working load. Consideration of safety factors of 10 or higher may be necessary
depending upon the application such as life safety.

3. Minimum spacing and edge distances for anchors is 4 inches.

Ultimate Load Capacities for Safe-T Pin in Solid Clay Brick Masonry'**

Minimum Minimum Concrete Compressive Strength
Nominal Anchor Nominal Drill N n
Diameter Bit Diameter E“‘g:::'l"e"" Pm = 1,500 psi
in. (mm) in. Tension Shear
Ibs. Ibs.
1/4 6 1-3/16 1,100 1,745

1. Tabulated load values are for anchors installed in multiple wythe, minimum Grade SW, solid clay brick masonry walls conforming to ASTM C 62. Mortar must be minimum Type N. Masonry
compressive strength must be at the specified minimum at the time of installation (f'm > 1,500 psi).

2. Ultimate load capacities must be reduced by a minimum safety factor of 5.0 or greater to determine allowable working load. Consideration of safety factors of 10 or higher may be necessary
depending upon the application such as life safety.

3. Minimum spacing and edge distances for anchors is 4 inches.

ORDERING INFORMATION

Safe-T Pin |
Cat. No. Size Std. Box' Std. Ctn. ;"‘""‘:“"2
2800SD 1/4" (6mm) x 1-3/8" 100 600 ‘
2801SD 1/4" (6mm) x 2-1/2" 100 600
Drill Bit
Cat. No. Size Std. Box' Std. Ctn. e —— 41
2800 6 mm Drill Bit 1 50

www. DEWALT.com
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GENERAL INFORMATION SECTION CONTENTS 2
™ General Information.................... 381 °
HEI.I'PI“ Install_ation and T
Helical Facade Anchor Material Specifications................ 381 v
Performance Data..........ccouurenenne 382 z
PRODUCT DESCRIPTION Ordering Information.........cc.ccc.... 382 <
The Heli-Pin anchor is a one-piece stainless steel helical wall tie system used for anchoring existing u
brick veneers to the back-up structural members without exposing hardware. The helical design =T
allows the tie to be driven quickly and easily into a predrilled pilot hole with a Heli-Pin setting tool (¥
and a roto-hammer drill (or embedded into mortar joints in new construction) to provide a reliable —
mechanical connection between a masonry fagade and its backup material or between multiple E
wythes of brick. 2
Existing fagades constructed of various masonry materials can be reattached and reinforced using the HELL-PIN g
Heli-Pin. They are ideal for stabilizing areas with missing or corroded wall ties as well as retrofits to E
multiple width masonry wall sections. Heli-Pin anchor performs in concrete and masonry as well as
wood and steel studs. ANCHOR MATERIALS
e Type 304 Stainless Steel =
o
GENERAL APPLICATIONS AND USES ANCHOR SIZE RANGE (TYP) Ez S
. . . X <C
e Mechanical connections between a masonry fagade and its backup material e 8mm (5/16") x 6" to 12" E g
e Replace missing or corroded wall ties SUITABLE BASE MATERIALS L ;8?
e Used in new construction by being embedded into the mortar joint e Normal-weight Concrete d 8
° K]
FEATURES AND BENEFITS Grouted Concrete Masonry (CMU) = o
. o ) o e Hollow Concrete Masonry (CMU)
+ Virtually invisible repairs to masonry building facades o Brick Masonry
+ Ease and speed of installation with a roto-hammer and available setting tool o Wood Studs
+ Made of corrosion resistant stainless steel o Metal Studs

+ Helical shaped tie is both tension and compression resistant, and Natural Stone
provides solid connection with the base material.
+ Variety of lengths and diameters, for a broad range of applications

+ Reinforced central core for high shaft strength

APPROVALS AND LISTINGS

e Tested in accordance with CSA A370

GUIDE SPECIFICATIONS

CSI Divisions: 03 16 00 - Concrete Anchors and 04 05 19.16 - Masonry Anchors. Anchors shall
be Heli-Pin as supplied by DEWALT, Towson, MD. Anchors shall be installed in accordance with
published instructions and the Authority Having Jurisdiction.

INSTALLATION AND MATERIAL SPECIFICATIONS

Material Specifications

Anchor Component Component Material
Anchor Body Type 304 Stainless Steel
Installation Procedure
Using a proper diameter bit drill a pilot Mount installation tool on a rotary hammer drill. Position the Heli-Pin in the Drive the pin until it is about 2" below
hole through fagade material into backup  installation tool and insert into the pilot hole. the surface of the fagade material
base material to a depth at least ¥4" (setting tool should be flush with face
deeper than the embedment required. of base material). Patch hole with

appropriate material.

[E
—
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PERFORMANCE DATA
Typical Performance Characteristics for 8mm Heli-Pin'
Material Minimum Eﬁectiv:lz::(Embedment Depth Ultimate Tensli::.lcompression
Mortar Joint 3 700
Brick (solid) 3-5/8 700
Brick (cavity) 3-5/8 1200
Hollow CMU 6 (normal wt. CMU) 1 800
Grouted CMU (lightweight block) 2 550
Concrete 1-1/4 1200
2x4 Wood Stud 3 520
2x6 Wood Stud 3 520
Metal Stud 16 gauge 300
Granite 1-1/8 500
Travertine 7/8 500
Limestone 3 600

1. The data reflects the results of lab, field and in-house testing and provided as a guideline for the designers. Site testing is suggested for verification of load carrying capacity.

8mm Heli-Pin Masonry Bit Size

Back-up Base Material
Facade Material Heli-Pin
Mortar Joint Brick Hollow CMU Solid CMU Concrete Wood Stud Metal Stud
Mortar Joint 8mm 3/16" 1/4" 3/16" 3/16" 1/4" 3/16" 3/16"
Brick 8mm 1/4" 1/4" 1/4" 1/4" 1/4" 5/16" 1/4"
Hollow CMU 8mm 3/16" 1/4" 3/16" 3/16" 1/4" 3/16" 3/16"
Solid CMU 8mm 3/16" 1/4" 3/16" 3/16" 1/4" 3/16" 3/16"
Precast Concrete 8mm 1/4" 1/4" 1/4" 1/4" 1/4" 1/4" 1/4"
8mm Heli-Pin Length Selection
Minimum Drilled Hole Cavity Range
Nominal length Dgpﬂl cMU
in. (Hollow or Solid) Concrete
6" 6-5/8 Oto1" 0to1-1/2"
8" 8-5/8 0to3" 1-1/2" to 3-1/2"
10" 10-5/8 0to5" 3-1/2" t0 5-1/2"
ORDERING INFORMATION
Heli-Pin Anchors
Catalog - Standard Standard
Number LEEL Box Carton
08341 Heli-Pin Anchor 8mm (5/16") x 6" 100 1000
08342 Heli-Pin Anchor 8mm (5/16") x 8" 100 1000
08343 Heli-Pin Anchor 8mm (5/16") x 10" 100 1000
08344 Heli-Pin Anchor 8mm (5/16") x 12" 50 500
Heli-Pin Setting Tool
Catalo: - Standard Standard
Numhe% Description Box Carton ——
08345 Heli-Pin Setting Tool 1 12
Essential for correct installation of Heli-Pins. The tool will automatically counter-sink the Heli-Pin, allowing for fast,
efficient installation.
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