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Trubolt Wedge Anchor - Technical Data

Trubolt

T T IeA Ultimate Tension and Shear Values (Lbs/kN) in Concrete*
ANCHOR INSTALLATION EMBEDMENT ANCHOR f'c=2000 PSI (13.8 MPa) f'c=4000 PSI (27.6 MPa) f'c=6000 PSI (41.4 MPa)
DIA. TORQUE DEPTH TYPE TENSION SHEAR TENSION SHEAR TENSION SHEAR
In. (mm) Ft. Lbs. (Nm) In. (mm) Lbs. (kN) Lbs. (kN) Lbs. (kN) Lbs. (kN) Lbs. (kN) Lbs. (kN)
174 (64) 4 54| 118 (286) 1180 (52) | 1400 (62 1780 (79) | 1400 (62)| 190 (85 | 1400 (6.2)
1-15/16  (49.2) 2,700 (93) | 1680  (7.5) 3300 (147) | 1,680  (75)| 3300 (147) | 1680 (7.5
218 (540) 2260 (100) | 1680  (7.5) 3300 (147) | 1,680 (75| 3300 (147) | 1,680 (7.5)
38 (9.5) B 39 | 112 G681 1620 (75 | 2320 (103) 2240 (100) | 2620 (117)| 2840 (126) | 37160 (14.1)
3 (76.2) 3480 (155) | 4000 (17.8) 5940 (64) | 4140 (184)| 6120 (7.2) | 4500 (20.0)
4 (1016) 4800 (214) | 4000 (17.8) 5940 (64) | 4140 (184)| 6120 (7.2) | 4500 (20.0)
12 (127) 55 (746) | 214 (572) 3455 (207) | 4760 (21.2) 4920 (27) | 4760 (12| 6025 (313) | 7040 (313)
4-1/8  (104.8) WS-Carbon or 4660 (20.7) 7,240  (322) 9,640 (42.9) 7240 (322)| 10,820 (48.1) | 8160 (363)
6 (1524) ’ W?'Gd 5340 (238) | 7,240 (32) 9640 (429) | 7240 (32| 1080 (48.1) | 8160 (36.3)
58 (159 | 90 (12200 | 234 (699) G:VE:JIE:d 5185 (293) | 7120 (17) | 7180 (319 | 7120 G17)| 925 @32 | 9616 (428
51/8 (1302) o 6,580 (293) | 9600 (427) | 14920 (664) | 11,900 (529)| 16380 (729) | 12,520 (55.7)
T2 (93 | \wsoass 7060 (314) | 9600 (427) | 15020 (66.8) | 11,900 (529)| 16380 (729) | 12,520 (55.7)
34 (19.1) 10 (1492) | 3-1/4 (826 or 6765 (317) | 10120 (450) | 10,840 (482) | 13,720 (61.0)| 13300 (592) | 15980 (71.1)
6-5/8  (1683) | sww3i6ss. | 10980 (488) | 20320 (904) | 17,700 (787) | 23740 (1056)| 20260 (90.1) | 23,740 (105.6)
10 (2540) 10,980 (48.8) | 20320 (90.4) | 17,880 (79.5) | 23,740 (105.6)| 23,580 (1049) | 23,740 (105.6)
718 (22.2) 250 (339.0) | 334 (953) 9290 (423) | 1360 (58.5) | 14740 (65.6) | 16580 (73.8)| 17,420 (775 | 19,160 (85.2)
6174 (1588) 14660 (652) | 20,880 (92.9) | 20940 (93.1) | 28,800 (128.1)| 24,360 (108.4) | 28,800 (128.1)
8 (2032 14660 (652) | 20,880 (92.9) | 20940 (93.1) | 28,800 (128.1)| 24,360 (108.4) | 28,800 (128.1)
1 (254) 300 (4067) | 4172 (1143) 1,770 (620) | 16080 (71.5) | 19245 (89.8) | 22,820 (101.5)| 21,180 (942) | 24,480 (108.9)
738 (1873) 14600 (649) | 28680 (127.6) | 23,980 (1067) | 37,940 (168.8)| 33,260 (148.0) | 38,080 (169.4)
9172 (2413) 18700 (832) | 28680 (127.6) | 26540 (118.1) | 37,940 (168.8)| 33,260 (148.0) | 38,080 (169.4)

* Allowable values are based upon a 4 to 1 safety factor. Divide by 4 for allowable load values.
*For Tie-Wire Wedge Anchor, TW-1400, use tension data from 1/4” diameter with 1-1/8” embedment.
*For continuous extreme low temperature applications, use stainless steel.

PERFORMANCE TABLE

1i{]+Js]id Ultimate Tension and Shear Values (Lbs/kN) in
TPy e el Lightweight Concrete*

ANCHOR INSTALLATION EMBEDMENT ANCHOR LIGHTWEIGHT CONCRETE LOWER FLUTE OF STEEL DECK WITH
DIA. TORQUE DEPTH TYPE fc=3000 PSI (20.7 MPa) LIGHTWEIGHT CONCRETE FILL
In. (mm) Ft. Lbs. (Nm) In. (mm) f¢=13000 PSI (20.7 MPa)
TENSION SHEAR TENSION SHEAR
Lbs. (kN) Lbs. (kN) Lbs. (kN) Lbs. (kN)
3/8 (9.5) 25 (339 112 (38.1) 1175 (5.2) 1480  (6.6) 1,900  (8.5) 3,160 (14.1)
3 (762) WS-Carbon or 2,825 (12.6) 2,440 (10.9) 2,840  (12.6) 4,000 (17.8)
12(127) 55 (74.6) 21/4 (57.2) Ws-G 2,925 (13.0) 2,855 (12.7) 3,400 (15.1) 5380  (23.9)
3 (762) Hot-Dipped 3470 (15.4) 3450 (153) 4480 (19.9) 6620 (294)
4 (1016) Galvanized 4290 (19.1) 3450 (153) 4800 (21.4) 6,440  (28.6)
or
5/8 (15.9) 90 (122.0) 30 (762) WW3045. 4375 (19.5) 4360 (19.4) 4720 (21.0) 5,500  (24.5)
5 (127.0) o 6350 (282) 6,335 (28.2) 6,580 (293) 9,140  (40.7)
3/4 (19.1) 10 (149.2) 3-1/4  (82.6) SWW-3165.5. 5390 (24.0) 7,150 (31.8) 5840 (26.0) 8,880 (39.5)
5-1/4  (133.4) 7,295 (32.5) 10,750 (47.8) 7,040 (313) N/A

* Allowable values are based upon a 4 to 1 safety factor. Divide by 4 for allowable load values.
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PERFORMANCE TABLE

Wedge Anchors

(i1 Jo)id Recommended Edge and Spacing Distance Requirements
for Shear Loads*

ANCHOR EMBEDMENT ANCHOR EDGE DISTANCE MIN. EDGE MIN. EDGE DISTANCE SPACING MIN. ALLOWABLE
DIA. DEPTH TYPE REQUIRED TO DISTANCE AT WHICH AT WHICH THE REQUIRED TO SPACING BETWEEN
In. (mm) In. (mm) OBTAIN MAX. THE LOAD FACTOR LOAD FACTOR OBTAIN MAX. ANCHORS In. (mm)
WORKING LOAD APPLIED = .60 APPLIED = .20 WORKING LOAD LOAD FACTOR
In. (mm) In. (mm) In. (mm) In. (mm) APPLIED = .40
14 (64) | 1-1/8  (286) 2 (50.8) 1-5/16 (333) N/A 3-15/16  (100.0) 2 (50.8)
1-15/16  (49.2) 1-15/16 (49.2) 1 (25.4) N/A 3-7/8 (98.4) 1-15/16 (49.2)
38 (95) | 112 (38.) 2-5/8 (66.7) 1-3/4 (44.5) N/A 5174 (1334) 2-5/8 (66.7)
3 (762) |  WSCarbon 3-3/4 (953) 3 (76.2) 112 (38.) 6 (152.4) 3 (76.2)
102 (127 | 2174 (572 or 3-15/16  (100.0) 2-9/16 (65.1) N/A 7-7/8  (200.0) 3-15/16  (100.0)
41/8  (104.8) W56 5316 (1318) 3-1/8 (79.4) 19116 (39.7) 63/16  (157.2) 3-1/8 (79.4)
5/8 (159) | 23/4  (699) | ‘HotDipped 41316 (1222) 3-1/8 (79.4) N/A 95/8  (244.5) 41316 (1222)
5-1/8  (1302) |  Galvanized 67/16  (163.5) 3-7/8 (98.4) 1-15/16  (49.2) 711716 (195.3) 3-7/8 (98.4)
34 (190) | 314 (826) or 51116 (144.5) 3-3/4 (953) N/A 113/8  (2889) 51116 (144.5)
6-5/8  (1683) | WW-304SS. 6-5/16  (160.3) 5 (127.0) 2-12 (63.5) 9-15/16  (252.4) 5 (127.0)
78 (222) | 334 (953) or 6-9/16  (166.7) 45/16  (109.5) N/A 1318 (3334) 69/16  (166.7)
6-1/4  (158.8) | SWW-316SS5. 812  (2159) 6-1/4 (158.8) 318 (79.4) 12212 (317.5) 6-1/4  (158.8)
1 (254) | 414  (108.0) 77/8  (200.0) 5-1/8 (130.2) N/A 15-3/4  (400.1) 7-7/8  (200.0)
7-3/8  (1873) 10-1116  (255.6) 7-3/8 (187.3) 31116 (93.7) 1434 (3747) 7318 (187.3)

* Spacing and edge distances shall be divided by 0.75 when anchors are placed in structural lightweight concrete. Linear interpolation may be used for intermediate spacing and edge distances.

PERFORMANCE TABLE

YY1 ed for Tension Loads*

ANCHOR EMBEDMENT ANCHOR EDGE DISTANCE MIN. ALLOWABLE SPACING REQUIRED MIN. ALLOWABLE
DIA. DEPTH TYPE REQUIRED TO EDGE DISTANCE AT T0 OBTAIN MAX. SPACING AT WHICH
In. (mm) In. (mm) OBTAIN MAX. WHICH THE LOAD WORKING LOAD THE LOAD FACTOR
WORKING LOAD FACTOR APPLIED = .65 In. (mm) APPLIED = .70
In. (mm) In. (mm) In. (mm)

14 (64) 1-1/8  (286) 2 (50.8) 1 (25.4) 315716 (100.0) 2 (50.8)
1-15/16  (49.2) 11516 (49.2) 1 (25.4) 37/8 (98.4) 141516 (49.2)

218 (540) 158 (413) 13716 (206) 3-3/16 (81.0) 1-5/8 413)

38 (9.5) 2 (680) 258 (66.) 1516 (333) 54 (1334) 2-5/8 (66.7)
3 (76.2) 3 (76.2) 12 (38.1) 6 (152.4) 3 (76.2)

4 (101.6) 3 (76.2) 12 (381) 6 (152.4) 3 (76.2)

172 (127) 14 (57) WS-Carbon o 315716 (100.0) 2 (50.8) 7708 (2000) 31516 (100.0)
4178 (104.8) WS.G 8 (7194) 1916 (39.7) 6316 (157.2) 3-1/8 (79.4)

6 (152.4) ot Diowed 412 (1143) 214 (572) 9 (228.6) 412 (1143)

5/8 (15.9) 234 (69.9) Gl PP | 41316 (122) 2716 (619) 95/8  (2445) 413116 (122)
51/8 (1302 alvanize 3-7/8  (98.4) 11516 (49.2) 7116 (1953) 3-7/8 (98.4)

712 (190.5) or 55/8  (1429) 21316 (714) 114 (285.8) 558 (1429)

34 (19.1) 34 (826) WW-3045.3. 511716 (144.5) 278 (73.0) 113/8  (288.9) 511716 (144.5)
6-5/8  (168.3) or 5 (127.0) 212 (635) 9-15/16  (252.4) 5 (127.0)

0 (2540) SWW-316S.S. 712 (190.5) 334 (953) 15 (381.0) 72 (1905)

78 (222) 334 (953) 69716 (166.7) 3516 (841) 1318 (3334) 6916 (1667
6-1/4  (158.8) 6-1/4  (158.8) 318 (794) 212 (3175) 614 (158.8)

8 (203.2) 6 (1524) 3 (76.2) 1 (304.8) 6 (152.4)

T (254) 217 (1143) 7708 (200.0) 3-15/16 (100.0) 153/4 (400.1) 77/8 (2000)
738 (187.3) 738 (187.3) 3116 (93.7) 1434 (3747) 738 (1873)

912 (2413) 718 (181.0) 3916 (90.5) 1414 (3620) 718 (181.0)

* Spacing and edge distances shall be divided by 0.75 when anchors are placed in structural lightweight concrete. Linear interpolation may be used for intermediate spacing and edge distances.

Combined Tension and Shear Loading—for Trubolt Anchors

Allowable loads for anchors subjected to combined shear and tension forces are determined by the following equation:

Ps = Applied tension load Vs = Applied shearload Pt = Allowable tensionload Vt = Allowable shear load

(Ps/Pt)* + (Ws/Vt)*"

<1
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ITW RED HEAD TRUBOLT WEDGE ANCHOR
DESIGN INFORMATION TESTED TO ICC-ES AC193 AND ACI 355.2, IN ACCORDANCE WITH 2015 I1BC

QUL RRTIIq3 ANCHOR DESIGN INFORMATION'

Nominal Anchor Diameter
DESIGN INFORMATION Symbol Units
1/4 3/8 12 5/8 3/4
Anchor 0.D. do in 0.250 0.375 0.500 0.625 0.750
Effective embedment hef in 1-172 2 1-3/4 2-5/8 1-7/8 3-3/8 2-1/2 4 3-1/2 4-3/4
Minimum member thickness hmin in 4 4 4 5 5 6 5 8 6 8
(ritical edge distance Cac in 2-5/8 3 2-5/8 5-1/4 3-3/4 6-3/4 5 8 7 9
Minimum edge distance Cmin in 1-3/4 112 2-1/4 2 3-3/4 3-3/4 4-1/4 3-1/4 3-3/4 3-112
Minimum anchor spacing Smin in 1-3/4 1-172 2-1/4 2 3-3/4 3-3/4 4-1/4 3-1/4 3-3/4 3-1/2
Min. Specified Yield Strength fy Ib/in? 55,000
Min. Specified Ultimate Strength futa Ib/in? 75,000
Effective tensile stress area Age in? 0.032 0.078 0.142 0.226 0.334
Steel strength in tension Ns Ib 2,385 5,815 10,645 16,950 25,050
Steel strength in shear Vs Ib 1,430 2,975 3,490 4,450 6,385 6,045 10,170 10,990 15,030
Pullout strength, uncracked concrete Np,uncr Ib 1,392 1,706 2,198 3,469 2,400 4,168 4,155 6,638 8,031 10,561
Anchor Category (All anchors are ductile) 1
Effectiveness factor k., uncracked concrete 24
Axial stiffness in service load range | B | Ib/in 14,651 9,385 17,515 26,424 32,483 26,136 42,899 21,749 43,576 28,697
Coefficient for variation for axial stiffness in service load range 34 47 28 45 17 33 55 22 63 28
Strength reduction factor ¢ for tension, steel failure modes 0.75
Strength reduction factor ¢ for shear, steel failure modes 0.65
Strength reduction factor ¢ for tension, concrete failure modes, Condition B 0.65
Strength reduction factor ¢ for shear, concrete failure modes, Condition B 0.70
"Trubolt+ Anchor Design Strengths must be determined in accordance with ACl 318-05 Appendix D and this table
2The Trubolt+ Wedge Anchor is a ductile steel element as defined by ACI 318 D.1
31/4",3/8", & 1/2" diameter data is listed in ICC-ES ESR-2251.
TRUBOLT WEDGERTTC LIS ELIIIEATE0Ad INSTALLATION INFORMATION
(o T @105t svmbol | Unit Nominal Anchor Diameter (in.)
s e b T 3/8 10 5/8 3/4
A’:j‘lgfnr e"t‘;trer doy | in 0.25 0.375 0.5 0.625 0.750
. Nominal arbide | i | in 14 3/8 102 5/8 3/4
Jo emb eEdffrﬁgmfj epth| Pef | I [ TV2| 2|13 258 | 18 | 338 | 212 | 4| 312 | 434
Min hole depth ho in 2 2-1/2 | 2-1/2 | 3-3/8 | 2-3/4 | 4-1/4 | 3-3/4 | 5-1/4 | 4-3/4 6
Min slab thickness | hpin in 4 4 5 5 6 5 8 6 8
Installation torque | Tinst | ft-Ib 4 25 55 920 110
; 4 Min hole diameter | g, |y 5/16 7116 9/16 11116 13/16
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Strength Design Performance values in accordance to 2015 IBC

LEEDIRRTT 3 PULLOUT STRENGTH (Np, unc) (POUNDS)'

Nominal Anchor Effective Concrete Compressive Strength
Diameter (in.) Embedment Depth (in.) f'c=2,500 psi f'c=3,000 psi f'c=4,000 psi f'c=6,500 psi

1/a 1-172 1,392 1,525 1,610 1,822

2 1,706 1,869 1,947 2,151

38 1-3/4 2,198 2,408 2,621 3,153

2-5/8 3,469 3,800 3,936 4,275

n 1-7/8 2,400 2,629 3,172 4,520

3-3/8 4,168 4,520 4,520 4,520

5/8 2-172 4,155 4,155 4,376 5,578
4 6,638 6,900 7,968 10,157

34 3-172 8,031 8,322 9,610 12,251

4-3/4 10,561 10,561 10,561 12,251

For SI: Tinch =25.4 mm, 11bf=4.45N, 1 psi = 0.006895 Mpa
1 Values are for single anchors with no edge distance or spacing reduction.

(I RRTT3I49 ANCHOR ALLOWABLE STATIC TENSION (ASD), NORMAL-WEIGHT UNCRACKED CONCRETE **

Nominal Anchor Effective Concrete Compressive Strength
Diameter (in.) Embedment Depth (in.) f'c=2,500 psi f'c=3,000 psi f'c=4,000 psi f'c=6,500 psi
1/ 1-172 611 670 707 800
2 749 821 855 945
38 1-3/4 965 1,058 1,151 1,385
2-5/8 1,524 1,669 1,729 1,878
n 1-7/8 1,054 1,155 1,393 1,985
3-3/8 1,831 1,985 1,985 1,985
5/8 2-1/2 1,825 1,825 1,922 2,450
4 2,915 3,030 3,499 4,461
34 3-172 3,527 3,655 4,221 5,381
4-3/4 4,638 4,638 4,638 5,381

For SI: Tinch = 25.4 mm, 1 Ibf = 4.45 N, 1 psi = 0.006895 Mpa

Design Assumptions:

Single anchor with static tension load only.

Concrete determined to remain uncracked for the life of the anchorage.

Load combinations from 2006 IBC, Sections 1605.2.1 and 1605.3.1 (no seismic loading).
Thirty percent dead load and 70 percent live load, controlling load combination 1.2D + 1.6L
Calculation of weighted average: 1.2D 4+ 1.6L = 1.2(0.3) + 1.6 (0.7) = 1.48

Values do not include edge distance or spacing reductions.

LU RRIDI3 ANCHOR ALLOWABLE STATIC SHEAR (ASD), STEEL (POUNDS)**

o v s W~

Nominal Anchor Diameter (in.) Effective Em(ti):gment Depth Allowable Steel Capacity, Static Shear
1/4 172 628
2
3 i 55
& T 2o
25
o o

For Sl: Tinch = 25.4 mm, 1 Ibf = 4.45 N, 1 psi = 0.006895 Mpa

Design Assumptions:

! Single anchor with static shear load only.

3 Load combinations from 2006 IBC, Sections 1605.2.1 and 1605.3.1 (no seismic loading).

3 Thirty percent dead load and 70 percent live load, controlling load combination 1.2D + 1.6L
* (Calculation of weighted average: 1.2D + 1.6L = 1.2(0.3) + 1.6 (0.7) = 1.48

5 Values do not include edge distance or spacing reductions.



