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 Light weight material
• Reduces static and seismic loads to walls, buried 

structures
Improves slope stability (static & dynamic)• Improves slope stability (static & dynamic)

• Reduces consolidation settlement on soft ground
 Controlled Compression (Compression Inclusion)

• Can undergo elastic and plastic deformation but Can undergo elastic and plastic deformation but 
maintains general shape

• Reduces load to buried structures by compression 
and mobilization of surround soil strength



Flom Bridge – 1972 - Norway





Details of Geofoam Construction
at Bridge Abutments



F t di E b k tFreestanding Embankment

Sloped Embankment

UTA –Light Rail – Salt Lake City, Utah
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 Tectonic Faulting Tectonic Faulting
 Subsidence and Settlement
 Landsliding and Other Types of Mass Movement
 Liquefaction and Lateral Spread Liquefaction and Lateral Spread
 Karst
 Collapsible Soils
 Expansive Soils Expansive Soils





Shallow Burial – Normal Faulting



Alaskan Pipeline – Strike Slip Fault



W t hWasatch 
Fault



Profile (Longitudinal) ViewProfile (Longitudinal) View

D d d id f f ltDown dropped side of fault

Bending Moments in Pipe from 2 m offset



LDS
Asphalt Video

EPS

Pipe with Sand

Lightweight-Cover System
(X-sectional View)

Displacement Vectors During Failure

(X-sectional View)
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Questar Gas Line
3500 South Street
Salt Lake City, Ut
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Federal Courthouse IHC Hospital – Murray, UtIHC Hospital Murray, Ut

Casino/Hotel – Reidoso, NM





Reduction of  
Seismic Earth 
Pressure 
(Hazarika, 2002)
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• Primary Modes of Potential Failure

• Global Stability of slope/embankment with strong motionGlobal Stability of slope/embankment with strong motion 
• Sliding (Basal, Interlayer and Cap)
• Rocking and Sway (Internal yielding and damage to corners)
• Overturning (for slender aspect ratios) g ( p )
• Bearing Capacity?





























UTA –Light Rail – Salt Lake City, Utah

Freestanding Embankment



T = 0 5 s

(8 m high x 20 m wide)

To = 0.5 sgeofoam Combined cap

Interfaces

soil

Quiet boundary (non-reflective) base

Free-field (infinite) boundary)



Response Spectra (5% Damping)Response Spectra (5% Damping)
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Response Spectra (5% Damping)Response Spectra (5% Damping)
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M t i l T Layer ρ E  K GMaterial Type Layer 
No.

ρ 
(kg/m3)4

E 
(MPa)5  K

(MPa)7
G 

(MPa)8

F d tiFoundation 
Soil 1-10 1840 174 0.4 290.0 62.1

Geofoam 11-18 18 10 0.103 4.2 4.5

UTBC1 19 2241 570 0.35 633 211

LDS2 & PCCP3 19 2401 30000 0.18 15625 12712

1 Untreated base course, 2 Load distribution slab, 3 Portland concrete cement pavement, 4
Mass density, 5 Initial Young’s modulus, 6 Poisson’s ratio, 7 Bulk modulus, 8 Shear modulus



Interface 
number

Normal and 
Shear

Contact Surface

number 
(bottom 
to top)

Shear 
Stiffness (kn
= ks) (MPa)

Friction angle 
(degrees)

Geofoam-soil 1 102 311

Geofoam-Geofoam 2-8 102 38

Geofoam Lump Mass 9 102 382Geofoam-Lump Mass 9 102 382

1 A glued interface was used for interface 1 in FLAC because the geofoam 
is abutted against the panel wall footing and cannot slide. 2 Neglects anyis abutted against the panel wall footing and cannot slide.  Neglects any 
tensile or shear bonding that may develop between the top of geofoam and 
base of the load distribution slab.



Video





C H i t l V ti l M ti Di l t

Sliding Displacement SummarySliding Displacement Summary
Case Horizontal 

Motion
Vertical Motion Displacement 

(m)

1a
1 Not applied 0.06
1 1 0.06

1b
1 1 0.06

2a
2 Not applied 0.01

2b
2 1 0.05

3
3 Not applied 0.06

3a
3b

3 2 0.06

4a
4 Not applied 1.3

4b
4 2 1.3

4b
5a

5 Not applied 0.005

5b
5 3 0.01

6a
6 Not applied 0.05
6 3 0 066a

6b
6 3 0.06

7a
7 Not applied 0.5

7b
7 4 0.6
8 Not applied 0 6

8a
8 Not applied 0.6

8b
8 4 0.5



Shear Keys to Prevent SlidingShear Keys to Prevent Sliding



 Light weight EPS cover systems can be effective in  Light weight EPS cover systems can be effective in 
preventing rupture of steel-pipelines undergoing 
vertical offset from permanent ground displacement.

 Preliminary modeling results suggest that static and  Preliminary modeling results suggest that static and 
seismic earth pressures can be reduced significantly 
using EPS placed against buried structures.

 Because of its light weight nature  EPS geofoam offers  Because of its light-weight nature, EPS geofoam offers 
significant benefits in slope reconstruction .

 Large, free-standing EPS embankments are generally 
stable for earthquakes  but overall stability can be stable for earthquakes, but overall stability can be 
improved by including shear keys, adhesives or other 
mechanical or structure countermeasures.




