GEOFOAM LOAD EXAMPLE 1

APPLICABLE TO ATLAS GEOFOAM

INTRODUCTION

Atlas Geofoam is used in a wide range of structural and civil engineering applications. The selection of the appropriate grade of
geofoam for a specific application is a critical decision to ensure suitable long term performance.

Atlas Geofoam is a lightweight fill produced in compliance with ASTM D6817, “Standard Specification for Rigid Polystyrene
Geofoam”. Atlas Geofoam is available in 7 standard grades with compressive resistance @1 % strain ranging from 320 to 2,680 psf
where the compressive resistance at 1% is the industry accepted allowable stress for the combination of dead and live loads for
geofoam.

DISCLAIMER

This geofoam load calculation example is being provided to illustrate a simplified method for the calculation of vertical stress on
Atlas Geofoam in a hypothetical example. This simplified method is being provided only as an example and should not be relied
upon for the selection of geofoam for a particular project. In applications where a concrete load distribution slab is used above
the geofoam, more advanced load distribution analysis methods such as finite element modeling are recommended.

The selection and/or specification of a geofoam grade for a specific application should be determined by a qualified civil engineer
who is acquainted with all possible aspects of a particular project.
EXAMPLE

A project is proposed to be built using geofoam with a cross section and load as shown in Figure 1. Atlas Geofoam EPS 22 is
proposed to be used. Vertical loads must be calculated to ensure EPS 22 is appropriate.
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ANALYSIS METHOD

A simplified vertical stress distribution model is shown in Figure 2 based on NCHRP published literature.
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Figure 2. Simplified vertical stress distribution

Q =loading

B = equivalent width of loading

0, = TH:1V slope

0, = TH:2V slope

0; = TH:2V slope

z, = thickness of pavement

z, = thickness of base

z; = depth within geofoam

L = width of load at top of geofoam

L = width of load at bottom of geofoam

Reference
"NCHRP Web Document 65 (Project 24-11) Geofoam Applications in Design and Construction of Highway Embankments, National
Cooperative Highway Research Program, July 2004



CALCULATION - DEAD LOADS
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Figure 3. Calculations for dead loads

Dead load at top of geofoam:

— * *
o-DLTG - Z1 VPavement + ZZ YBase

where Ypavement aNd Vease = UNit weight of pavement and base, respectively

OpL16 = 1 ft *145 ”:)S/ft3 +2 ft *140 IbS/ft3 =425 IbS/ft2
OpL16 = (425 IbS/ftz) / (1 44 |n2/ft2) =2.95 pS|

Dead load at bottom of geofoam:

- * * *
OpLeG = Z1 * Ypavement T Z2 ™ YBase T Zceoroam ~ YGEOFOAM

where Ypavement aNd Vease aNd Yaeoroaw = UNit weight of pavement, base, and geofoam, respectively

OpLee = 1 ft * 145 lbs/ft3 + 2 ft * 140 lbs/ft3 + 6 ft * 1.35 lbs/ft> = 433 lbs/ft?
OpLeg = (433 |bS/ft2) / (144 inz/ftz) =3.01 p5|



CALCULATION - LIVE LOAD WIDTH 12.5 kips
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Figure 4. Calculations for live loads

Live load width at top of geofoam:
LTG:B+2Z1+ZZ

Live load width at bottom of geofoam:
LBG:B+221+22+23

Legg=T1ft+2*1ft+2ft+6ft=11ft

Note: Loads are shown calculated at top and bottom of geofoam only here for simplicity, but the load at any depth in geofoam can
be calculated following a similar method.



CALCULATION - LIVE LOADS

Live load at top of geofoam:
o-LLTG = Q / (LTG* LTg)

OLLTG: (500 |b/ft2) / (144 |n2/ft2) = 347 pS|

Live load at bottom of geofoam:

OLgc= Q / (LBG* Lg@)

OLL BG — (103 Ib/ftz) / (144 inz/ftz) = 072 pSl

Calculation - Total Dead Loads and Live Loads

Total load at top of geofoam:

O1L16 = OpL16 + OLLTG

O1L16 = 425 Ib/ft2 + 500 Ib/f‘t2 =925 Ib/ft2
Om16 = 2.95 p5| +3.47 pSl =6.42 pSl

Total load at bottom of geofoam:

O1iec = OpLec T OLLsa

O1Lsg = 433 |b/ft2 + 103 |b/ft2 =536 Ib/ft2
Otsc = 3.01 psi+ 0.72 psi = 3.73 psi

Maximum stress on geofoam is 6.42 psi

EPS 22 with a compressive resistance at 1% strain of 7.3 psi is suitable for loads provided in this example.
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GEOFOAM LOAD EXAMPLE 2

APPLICABLE TO ATLAS GEOFOAM

INTRODUCTION

Atlas Geofoam is used in a wide range of structural and civil engineering applications. The selection of the appropriate grade of
geofoam for a specific application is a critical decision to ensure suitable long term performance.

Atlas Geofoam is a lightweight fill produced in compliance with ASTM D6817, “Standard Specification for Rigid Polystyrene
Geofoam”. Atlas Geofoam is available in 7 standard grades with compressive resistance @1 % strain ranging from 320 to 2,680 psf
where the compressive resistance at 1% is the industry accepted allowable stress for the combination of dead and live loads for
geofoam.

DISCLAIMER

This geofoam load calculation example is being provided to illustrate a simplified method for the calculation of vertical stress on
Atlas Geofoam in a hypothetical example. This simplified method is being provided only as an example and should not be relied
upon for the selection of geofoam for a particular project. In applications where a concrete load distribution slab is used above
the geofoam, more advanced load distribution analysis methods such as finite element modeling are recommended.

The selection and/or specification of a geofoam grade for a specific application should be determined by a qualified civil engineer
who is acquainted with all possible aspects of a particular project.
EXAMPLE

A project is proposed to be built using geofoam with a cross section and loads as shown in Figure 1. Atlas Geofoam EPS 22 is
proposed to be used. Vertical loads must be calculated to ensure EPS 22 is appropriate.
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ANALYSIS METHOD

A simplified vertical stress distribution model is shown in Figure 2 and Figure 3 based on NCHRP published literature'.
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Figure 2. Simplified vertical stress distribution

LONGITUDINAL LOAD DISTRIBUTION

Geofoam

fe—— Lec =B +2z,+ 2tz R
Figure 3. Simplified vertical stress distribution

Q =loading

B = equivalent width of loading in the transverse or longitudinal direction
S = spacing between inside edge of equivalent width of loading

0, = TH:1V slope

0, = TH:2V slope

0; = TH:2V slope

z, = thickness of pavement

z, = thickness of road base

z3 = depth within geofoam

z, = depth within geofoam

Reference

"NCHRP Web Document 65 (Project 24-11) Geofoam Applications in Design and Construction of Highway Embankments, National
Cooperative Highway Research Program, July 2004



CALCULATION - DEAD LOADS
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Figure 4. Calculations for dead loads

Dead load at top of geofoam:

— * *
o-DLTG - Z1 VPavement + ZZ YBase

where Ypavement aNd Vease = UNit weight of pavement and base, respectively

OpL16 = 1 ft *145 ”:)S/ft3 +2 ft *140 IbS/ft3 =425 IbS/ft2
OpL16 = (425 IbS/ft3) / (1 44 |n2/ft2) =2.95 pS|

Dead load at beginning of overlap depth of geofoam: (see Figure 5)

- * * *
OpLob = Z1 ™ Ypavement T Z2 ™ Ygase T Zceoroam ~ YGEOFOAM

where Ypavement aNd Vease aNd Yaeoroaw = UNit weight of pavement, base, and geofoam, respectively

OpLop = 1 ft * 145 lbs/ft3 + 2 ft * 140 lbs/ft3 + 1 ft * 1.35 lbs/ft> = 426 lbs/ft?
OpLop = (426 |bS/ft2) / (144 inz/ftz) =2.96 p5|

Dead load at bottom of geofoam:

- * * *
OpLeG = Z1 * Ypavement T Z2 ™ YBase T Zceoroam ~ YGEOFOAM

where Ypavement aNd Vease aNd Yaeoroam = UNit weight of pavement, base, and geofoam, respectively

OpLee = 1 ft * 145 lbs/ft3 + 2 ft * 140 lbs/ft3 + 6 ft * 1.35 lbs/ft> = 433 lbs/ft?
OpLeg = (433 |bS/ft2) / (144 inz/ftz) =3.01 p5|



CALCULATION - LIVE LOAD WIDTH TRANSVERSE
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Figure 5. Calculations for live loads

Live load width at top of geofoam:
LTG:B+2Z1+ZZ

Live load width at beginning of overlap depth of vertical stress distributions from 2 transverse surface loads
LODZZB+S+221+22+Z3
Lop=2*1ft+5ft+2*1ft+2ft+1ft=12ft

Live load width at bottom of geofoam:
LBGZZB+S+ZZ1+Z2+Z3+Z4
Legg=2*1ft+5ft+2*1ft+2ft+1ft+5ft=17ft

Note: Loads are shown calculated at top, beginning of overlap, and bottom of geofoam only here for simplicity, but the load at any
depth in geofoam can be calculated following a similar method.



CALCULATION - LIVE LOAD WIDTH LONGITUDINAL
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Figure 6. Calculations for live loads

Live load width at top of geofoam:
LTG:B+2Z1+ZZ

Live load width at bottom of geofoam:
LBG:B+221+22+23

Legg=T1ft+2*1ft+2ft+6ft=11ft

Note: Loads are shown calculated at top and bottom of geofoam only here for simplicity, but the load at any depth in geofoam can
be calculated following a similar method.



CALCULATION - LIVE LOADS

Live load at top of geofoam:
No load interaction so load =Q

Oure=Q/ (Ligr* Lig o)
OLL16= 12500 1b/ (5 ft*5 ft) =500 Ib/ft?
OLLTG: (500 |b/ft2) / (144 |n2/ft2) = 347 pSl

Live load at beginning of stress overlap depth of geofoam:
Two loads interact so load = 2Q

Owon=2Q/ (Lopw™ Lopro)
OLop=2%125001b /(12 ft * 6 ft)/ = 347 Ib/ft?
OLLOD: (347 Ib/ftz) / (144 |n2/ft2) = 241 pSI

Live load at bottom of geofoam:
Ouse=2Q/ (Lygr ™ Lggi0)
Oues=2%125001b /(17 ft* 11 ft) / = 134 Ib/ft?
O ss= (134 Ib/ft?) / (144 in?/ft?) = 0.93 psi

Calculation - Total Dead Loads and Live Loads
Total load at top of geofoam:

O1L16 = OpL16 + OLLTG
OTLTG = 425 Ib/ft2 + 500 Ib/ft2 = 925 Ib/ft2
Om16 = 2.95 pS| +3.47 pSl =6.42 pSl

Total load at beginning of stress overlap depth of geofoam:
OtLop = OpLop + OLLop
O op = 426 Ib/ft? + 347 Ib/ft? = 773 Ib/ft?
Orop = 2.96 psi + 2.41 psi = 5.37 psi

Total load at bottom of geofoam:
Otee = OpLse T OuLse
O s =433 Ib/ft? + 134 Ib/ft? = 567 Ib/ft?
Omes = 3.01 psi + 0.93 psi = 3.94 psi

Maximum stress on geofoam is 6.42 psi

EPS 22 with a compressive resistance at 1% strain of 7.3 psi is suitable for the loads provided in this example.

VISIT ATLASMOLDEDPRODUCTS.COM FOR THE LATEST TECHNICAL INFORMATION
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GEOFOAM LOAD EXAMPLE 3

APPLICABLE TO ATLAS GEOFOAM

INTRODUCTION

Atlas Geofoam is used in a wide range of structural and civil engineering applications. The selection of the appropriate grade of
geofoam for a specific application is a critical decision to ensure suitable long term performance.

Atlas Geofoam is a lightweight fill produced in compliance with ASTM D6817, “Standard Specification for Rigid Polystyrene
Geofoam”. Atlas Geofoam is available in 7 standard grades with compressive resistance @1 % strain ranging from 320 to 2,680 psf
where the compressive resistance at 1% is the industry accepted allowable stress for the combination of dead and live loads for
geofoam.

DISCLAIMER

This geofoam load calculation example is being provided to illustrate a simplified method for the calculation of vertical stress on
Atlas Geofoam in a hypothetical example. This simplified method is being provided only as an example and should not be relied
upon for the selection of geofoam for a particular project. In applications where a concrete load distribution slab is used above
the geofoam, more advanced load distribution analysis methods such as finite element modeling are recommended.

The selection and/or specification of a geofoam grade for a specific application should be determined by a qualified civil engineer
who is acquainted with all possible aspects of a particular project.
EXAMPLE

A project is proposed to be built using geofoam with a cross section and loads as shown in Figure 1. Atlas Geofoam EPS 22 is
proposed to be used. Vertical loads must be calculated to ensure EPS 22 is appropriate.
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ANALYSIS METHOD

A simplified vertical stress distribution model is shown in Figure 2 based on NCHRP published literature.

LOAD DISTRIBUTION
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Figure 2. Simplified vertical stress distribution

Q =loading

B = equivalent width of loading in the transverse or longitudinal direction
S = spacing between inside edge of equivalent width of loading

0, = TH:1V slope

0, = TH:2V slope

0; = TH:2V slope

z, = thickness of pavement

z, = thickness of road base

z; = depth within geofoam

z, = depth within geofoam

Reference
"NCHRP Web Document 65 (Project 24-11) Geofoam Applications in Design and Construction of Highway Embankments, National
Cooperative Highway Research Program, July 2004



CALCULATION - DEAD LOADS
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Figure 3. Calculations for dead loads

Dead load at top of geofoam:

— * *
o-DLTG - Z1 VPavement + ZZ YBase

where Ypavement aNd Vease = UNit weight of pavement and base, respectively

OpL16 = 1 ft *145 ”:)S/ft3 +2 ft *140 IbS/ft3 =425 IbS/ft2
OpL16 = (425 IbS/ft3) / (1 44 |n2/ft2) =2.95 pS|

Dead load at bottom of geofoam:

- * * *
OpLeG = Z1 * Ypavement T Z2 ™ YBase T Zceoroam ~ YGEOFOAM

where Ypavement aNd Vease aNd Yaeoroaw = UNit weight of pavement, base, and geofoam, respectively

OpLee = 1 ft * 145 lbs/ft3 + 2 ft * 140 lbs/ft3 + 6 ft * 1.35 lbs/ft> = 433 lbs/ft?
OpLeg = (433 |bS/ft2) / (144 inz/ftz) =3.01 p5|
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Figure 4. Calculations for live loads

Live load width at top of geofoam:
LTG:B+2Z1+ZZ

Live load width at bottom of geofoam:
LBGZZB+S+ZZ1+Z2+Z3+Z4
Legg=2*1ft+5ft+2*1ft+2ft+1ft+5ft=17ft

Note: Loads are shown calculated at top and bottom of geofoam only here for simplicity, but the load at any depth in geofoam can
be calculated following a similar method.



CALCULATION - LIVE LOAD WIDTH LONGITUDINAL 12.5 kips 12.5 kips
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Figure 5. Calculations for live loads

Live load width at top of geofoam:
LTG:B+2Z1+ZZ

Live load width at bottom of geofoam:
LBGZZB+S+221+ZZ+Z3+Z4
Legg=2*1ft+4ft+2*1ft+2ft+0ft+6ft=16ft

Note: Loads are shown calculated at top and bottom of geofoam only here for simplicity, but the load at any depth in geofoam can
be calculated following a similar method.



CALCULATION - LIVE LOADS

Live load at top of geofoam:

No load interaction so load = Q
oure=Q/ (Ligr* Ligio)

Oure=125001b /(5 ft * 5 ft) = 500 Ib/ft?
oute= (500 Ib/ft?) / (144 in?/ft?) = 3.47 psi

Live load at bottom of geofoam:

All four loads interact so load = 4Q

Ouec=4Q/ (Lygr™ Les o)

O gg= (184 |b/ft2) / (144 |n2/ft2) = 128 pSI

Calculation — Total Dead Loads and Live Loads
Total load at top of geofoam:

O1L16 = OpL16 + OLLTG
On1e =425 Ib/ft? + 500 Ib/ft> = 925 Ib/ft?
O = 2.95 psi + 3.47 psi = 6.42 psi

Total load at bottom of geofoam:

O1Lec = OpLec T OlLLsa
OTLBG = 433 |b/ft2 + 184 |b/ft2 = 617 Ib/ft2
Omes = 3.01 psi + 1.28 psi = 4.29 psi

Maximum stress on geofoam is 6.42 psi

EPS 22 with a compressive resistance at 1% strain of 7.3 psi is suitable for the loads provided in this example.
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