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ACH Foam Technologies is a Registered Provider with The American Institute of
Architects Continuing Education Systems. Credit earned on completion of this
program will be reported to CES Records for AIA members.

Certificates for non-AlA members are available upon request.

This program is registered with the AIA / CES for continuing professional

education. As such, it does not include content that may be deemed or construed
to be an approval or endorsement by AIA of any material of construction or any
method or manner of handling, using, distributing or dealing in any material or
product.

Questions related to specific materials, methods, and services
will be addressed at the conclusion of this presentation.
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Review the History of Geofoam

Understand the properties of Geofoam & How it Solves
Engineering and Geotechnical Problems

Become familiar with Geofoam Applications & Physical Properties

Review Design and Installation Considerations

OBJECTIVES




HISTORY OF GEOFOAM
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FLOM BRIDGE 1972 NORWAY




Example: Highway Frost Heave Damage

Step 1. Frost advances into subgrade and freezes soil around stone or culvert.

Pavement
Base

, Frost Line
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THE PROBLEM




Step 2. Asthe ground freezes, the rock and culvert are raised upward with the frozen soil, leaving a void

beneath. Frost susceptible soil rushes in to fill the voids where ice lenses form causing upward

pressure. A suction develops that draws more moisture from the water table below, creating
thicker ice lenses and even more upward pressure.

E=——a———a— Nl

Base
Frost Susceptible Soil § g § ﬂst Susceptible Soil
§ § 75 Void § §

. Frost Line

Upward Pressure . Upward Pressure

Water Table
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THE PROBLEM




Step 3. When thawing occurs, the smaller grained soils slide into the voids preventing the rock and culvert
from returning to their original position. They thus move upward resulting in frost heave damage
to the roadway.

Highway Frost Heave Damage

Base
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THE PROBLEM




Placing polystyrene below the roadway reduces frost penetration and freezing of subgrade,
frost-susceptible soils and creates flat, even heat flow.

Base
Heat Flow Heat Flow

Reduces Frost Penetration
Polystyrene
Insulation
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THE SOLUTION




1950 1960 1970 1980 1985

Time

| Reconstruction
| with 1m EPS

CM
Settlements
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FLOM BRIDGE




Figure 3. Excavation of the first
EPS embankment ar Flom
bridge (EPS and

polvurethane as protective
layer).
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FLOM BRIDGE




Carousell Mall Syracuse, NY

Constructed in 1990

Unstable soil conditions
made the project not
suitable for normal
construction

Unstable soils were
removed

28,000 CU Meters of
GeoFoam were placed
below the foundation

Zero net load
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1,000,000
900,000

800,000 O Commercial/Other 2(.)05 Breakdovxn US Estimated Market
700,000 m Highway/Transportation Highway _ 43% Size
Commercial 57%0 I 2120

600,000
500,000 Between 35-45

400,000 Million Lbs of EPS

300,000 . I
o000 wm o B About 900,000 y? of
100’00% Geofoam

Cubic Yards of Geofoam

1999w/ 1999 2000 2001 2002 2003 2004 2005 About 8% of total

g 1 T 5005 Breakdown EPS construction

35,000,000 Highway  47% sales
30,000,000 Commercial 53%0

25 000.000 28% CAGR since
20,000,000 1999 without I-15

15,000,000 24% CAGR with I-15
10,000,000

5,000,000
0

LBS of EPS

1999w/ 1999 2000 2001 2002 2003 2004 2005
1-15
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GEOFOAM USAGE — 1999 1O 2005




PROBLEM SOLVER




*A geotechnical product used in fill
applications where a lightweight material
IS required to reduce stress on underlying
solls or lateral pressures to retaining
walls, abutments or foundations.

oIs a cellular plastic material that is strong,
but has a very low density — 1 percent of
traditional earth materials.

*Geofoam has been used in engineering
and geotechnical applications worldwide
for more than 30 years.

0 4 A A A & A & & A A A A A A A A A A A& A A A A A A A A A A A 4 A& A A & 4 A A A A A A & & A & & & & &

WHAT IS EPS GEOFOAM?




Weight Comparisons

Regular Fill 120-130 LB/F3
Sand 106 LB/F3
Saw Dust 60 LB/F3

EPS 39 2.40 LB/F3*

EPS 19 1.15 LB/F3*

*other engineered densities available

0 4 A A A & A & & A A A A A A A A A A A& A A A A A A A A A A A 4 A& A A & 4 A A A A A A & & A & & & & &

WHY IS GEOFOAM A PROBLEM SOLVER?
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MANUFACTURING PROCESS




WHAT 1S EPS?
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High Strength

Predictable Performance No Settlement
Densities Engineered for Applications
Low Water Absorption

Economical

Easily Modified on Jobsite

Variety of Sizes & Shapes

Termite Resistance

Environmentally Friendly
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BENEFITS OF GEOFOAM




Below-Grade Parking Structure
near Downtown Chicago
created unusable above grade
space for buildings, parks and

city amenities.

City planners wanted to build a

cutting-edge facility for cultural

events and free public use.
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PROBLEM: UNUSABLE ABOVE-GRADE SPACE




Geofoam was specified to

reduce the load on the

below-grade parking

structure.
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SOLUTION: GEOFOAM FOR GREEN ROOF




Geofoam helped to transform 24.5 acres into a public city park that included

an ampethiture, fountains and beautifully landscaped gardens.

0 4 A A A & A & & A A A A A A A A A A A& A A A A A A A A A A A 4 A& A A & 4 A A A A A A & & A & & & & &

MILLENNIUM PARK, CHICAGO




Fort Hays, KS

Fort Hayes Student Union was in
need of updating. Prior to renovation

the student union was used for

entertaining and office spaces. As the

university grew so did the need for
more office space, as well as an area

for formal gatherings.
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PROBLEM: FLOOR ELEVATION CHANGES




Geofoam was specified rather than compacted fill for its speed of installation, ease

of handling and ability to be easily modified to meet design requirements.
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SOoLUTION: GEOFOAM FOR EASY
INSTALLATION & HANDLING




L
- L

Geofoam created floor elevation changes for stairs, ramps and
stages without making costly changes to the building’s structure.
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FORT HAYS UNIVERSITY STUDENT UNION




Intermountain Medical Center — Murray, UT
Width of foundation reduced from 30” to 18”

A light weight fill was needed to reduce lateral pressure on a footing
wall which extended 25 feet below grade.
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PROBLEM: REDUCE LATERAL PRESSURE




The reduction of earth pressure allowed a much thinner wall to be
built, saving tens of thousands of dollars and considerable time.
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SOLUTION: GEOFOAM FOUNDATION
STABILIZATION FILL




GEOFOAM APPLICATIONS




Left - I-15 Expansion Right - Window Rock Highway, UT
Salt Lake City, UT
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EMBANKMENT AND SLOPE

STABILIZATION




I-15 Expansion Salt Lake City, UT
Part of the preparations for the 2002 Winter Olympics

Reduce Settlement to Protect Buried Utilities

Improve Slope Stability of Embankments

Rapid Construction in Time Critical Areas
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1-15 PROJECT: PROBLEM




Geofoam

Geofoam Placement Areas
ASTM D6817 Type EPS 19
100,000 Cubic Meters
Insect Treated
32 1/4” thick and a small

amount of 16” material
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1-15 PROJECT: SOLUTION




Settlement Reduction, Utility Protection, Speed of Construction

Geofoam Embankment from State St. to 200 W. Along Interstate 1-80, Salt Lake City, Utah
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I1-15 PROJECT: ARIAL VIEW




California Academy of Sciences — San Francisco, CA
Load Reduction over Parking Garage
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GREEN ROOFS & LANDSCAPES




Fidelity Towers Kansas City, MO
Asphalt Roof Converted in to Usable Outdoor Space
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GREEN ROOFS & LANDSCAPES




LDS Conference Center

Salt Lake City, UT
Project reduced the use of potting soil and concrete

22,000,0000 pounds of weight reduction
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GREEN ROOFS & LANDSCAPES




Soldier Field,
Chicago, IL
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GREEN ROOF & LANDSCAPE INSTALLATION




Union Pacific Depot Restoration
Salt Lake City, UT

0 4 A A A & A & & A A A A A A A A A A A& A A A A A A A A A A A 4 A& A A & 4 A A A A A A & & A & & & & &

FLOOR ELEVATION
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FLOOR ELEVATION
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STADIUM SEATING




STADIUM SEATING




Judge Memorial High School
30-40’ retaining walls at far end of the field
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RETAINING STRUCTURES




Plumas Forest — Oroville CA
GeoFoam allowed for installation of culverts for run off
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SLOPE STABILIZATION
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HILLSIDE FOUNDATION STABILIZATION




Parkwood Place Park City, UT
Reduced foundation pressure
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FOUNDATION STABILIZATION




Hanging Lake, CO
Compressible Inclusion
Protected tunnel from falling debris
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EROSION CONTROL




Left Quartzite, AZ Right Alton 1A
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CULVERT PROTECTION




I-15 Expansion Salt Lake City, UT
72’ fiber optic cable protected
$3,000,000 savings
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UTILITY PROTECTION
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CONCRETE VOID




Bridge Abutment

Lightweight Void Fill

Structural Fill

Bridge Approach Fill

Retaining Walls

Side Hill Stabilization
Vibration & Sound Dampening

Levees & Berms

APPLICATION SUMMARY




DESIGN CONSIDERATIONS




Geofoam Properties

TYPE-ASTM D6817

EPS 12

EPS 15

EPS 19

EPS 22

EPS 29

EPS 39

EPS46

Density, min.

lo/fts
(kg/im?)

0.70
(11.2)

0.90
(14.4)

1.15
(18.4)

1.35
(21.6)

1.80
(28.8)

2.40
(38.4)

2.85
(45.7)

Compressive Resistance @
1% deformation, min.

psi
psf
(CGEY)

2.2
320
(15)

3.6
520
(25)

5.8
840
(40)

7.3
1050
(50)

10.9
1570
(75)

15.0
2160
(103)

18.6
2680
(128)

Elastic Modulus, min

psi
(kPa)

220
(1500)

360
(2500)

580
(4000)

730
(5000)

1090
(7500)

1500
(10300)

1860
(12800)

Flexural Strength, min.

psi
((GE))

10.0
(69)

25.0
(172)

30.0
(207)

40.0
(276)

50.0
(345)

60.0
(414)

75.0
(517)

Water Absorption by total
immersion, max.

Volume %

4.0

4.0

3.0

3.0

2.0

2.0

2.0

Oxygen Index, min.

Volume %

24.0

24.0

24.0

24.0

24.0

24.0

24.0

Buoyancy Force

lo/fte
(kg/m?)

61.7
(990)

61.5
[CED)

61.3
CED)

61.1
(980)

60.6
(970)

60.0
)

59.5
(950)

Additional Proper

ties for Compressible Applications

Compressive Resistance @
5% deformation, min.

psi
psf
((GE))

5.1
730
(35)

o)
1150
(55)

13.1
1890
(90)

16.7
2400
(115)

Compressive Resistance @
10% deformation, min

psi
psf
((GE))

5.8
840
(40)

10.2
1470
(70)

16.0
2300
(110)

19.6
2820
(135)
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GEO FoAM STANDARD ASTM D6817




EPS Properties

Property Type Type Type
XI I XV

Nominal Density Ib/ft3 0.75 1.00 . . 2.50
(kg/m?) (12) (16) (40)

Density?, min. Ib/ft3 0.70 0.90 . . 2.40
(kg/mg3) (12) (15) (38)

Design Thermal Resistance 75°F °F-ft2-h/Btu 3.22 3.85 . . 4.35
per 1.0 in. thickness (°K-m2/W) (0.57) (0.68) ; . (0.77)

40°F °F-ft2-h/Btu 3.43 4.17 . . 4.76
(CK-m2/W) (0.60)  (0.73) : . (0.84)

Compressive Strength!@ 10% psi 5.0 10.0 . . 40.0
deformation, min. (kPa) (35) ((°)) (256)

Flexural Strength?, min. psi 10.0 25.0 . . 60.0
(kPa) ((3) (173) (414)
Water Vapor Permeance!of 1.0 in. thickness, max., perm 5.0 5.0 : : 2.5 2.5

Water Absorptiontby total immersion, max., volume % 4.0 4.0 . . 2.0 2.0
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INSULATION STANDARD ASTM C578
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Stress Allowed to Achieve Maximum 1% Strain

Type Density Stress (PSI) Stress (PSF)
EPS 15 0.90 Ib/fe 3.6 520

EPS 19 1.15 Ib/fe 5.8 3840
EPS 22 1.35 Ib/fe 7.3 1050

EPS 29 1.80 Ib/f3 10.9 1570
EPS 39 2.40 Ib/fe 15.0 2160
2.85 Ib/fe

ALLOWABLE STRESS & CREEP




Rule of Thumb; in buoyancy situations 1ft of foam below water = 2ft of cover

100-year resisting
design 5.

flood
event

groundwater

Drainage Sand\
/ Y

|:resisting =1.3x |:uplift
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BOUYANCY




. ——Concrete Pavement (35 cm)

Load Distribution Slab
(15 cm - Reinforced)

Tilt-up Panel Wall CEOME IEE
Petroleum Resistant

(3 component)
for exposed side slope

CHEMICAL ATTACK- PROTECTIVE BARRIER




— pavement

TS

Good Heat Transfer

Poor Heat Transfer

No Icing J

Base material has heat capacity
and prevents pavement from icing
as rapidly.

60 mm base (min.)

Proper Design to Prevent Icing
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DIFFERENTIAL ICING — COLD REGIONS ONLY




Conventional Embankment Geofoam Embankment
Structure Structure

Oo Gi=G;=07=0;

Increased Surface Pressure Decreased Surface Pressure
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VERTICAL FORCE REDUCTION




With Geofoam no horizontal forces act on the bridge
abutment and supporting walls

HORIZONTAL FORCE REDUCTION




s

BLOCK AND TIMBER FASTENER PLACEMENT
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GRIPPER PLATES




Geofoam is Combustible and Must Be Protected Against
Open Flame or Heat

Material Specification should include:

“Flame Retardant Additive and a UL Cetrtification of
Classification as to External Fire Exposure and
Surface Burning Characteristics.”

FLAMMABILITY




Geofoam can be manufactured with a proven and safe additive that
effectively resists termites

A\ WA

Extruded Polystyrene Untreated EPS

Termite Resistant Treated
EPS Geofoam
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TERMITE RESISTANT GEOFOAM




GEOFOAM INSTALLATION
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INSTALLATION PLANNING




Bedding Sand Function

e free draining sand or fine gravel

* provides leveling course
e provides drainage

Bedding Sand
(20 cm min.)

LEVELING COURSE




A A A A A & A & & & A A A & A & & A A & A A A A 4 A & A A 4 A A A A 4 & & A 4 A A A A& A A& & & & 4 4 A 4

DELIVERY TO SITE
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DELIVERY TO SITE
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STAGGERED SEAMS
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INSTALL TO CREATE RAMP OR CURVED WALL
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EASY TO HANDLE
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EASY TO MODIFY ON JOBSITE




0 4 A A A & A & & A A A A A A A A A A A& A A A A A A A A A A A 4 A& A A & 4 A A A A A A & & A & & & & &

COMPACTION & PLACEMENT AT DOWNDRAINS
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GRIPPER PLATE PLACEMENT
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LOAD DISTRIBUTION SLAB
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FOUNDATION WALL INSTALLATION
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--Kerasotes Theatre

Application

7,785 cubic yards (210,200 cubic feet) of Type | Foam-Control® EPS Geofoam with 15% recycled

content was specified as stadium seating and light weight
floor fill for the Kerasotes Theatre in South Loop Chicago,

lllinois.
Project Details

Summer 2009, construction of the 90,000 square foot, 16
screen Kerasotes movie theatre was well under way. The
Kerasotes theatre is located on the third floor of the Roosevelt
Collection building, making the weight of the theatre a concern
for engineers.

The theatre design incorporated high ceilings in the auditoriums
and traditional height ceilings in the hallways. The use of
Geofoam beneath the stadium seating reduced the weight of
the theatre on the structure below and also acted as concrete
floor fill to reduce the ceiling height in the hallways.

A total of 62 truck loads of 199,690 cubic feet of square cut
Foam-Control® EPS Geofoam and 10,510 cubic feet of tapered

cutEPS Geofoam were used in the completion of the Kerasotes
Theatre.

Additional ACH Products

Wall Specification Grade EPS in an Exterior Insulation Finish System.

Geofoam

Kerasotes Theatre

+ South Loop Chicago, IL

« Summer 2009

+» Geofoam Stadium Seating
& Light Weight Floor Fill

+ 7,785 Cubic Yards

Project Manager
Steve Turner
Stadium Savers, LTD

Architect
James Clay

Contractor
Timothy F. Hanifin
Graycor Construction Co., Inc.
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--arove Terrace

Application

250 cubic yards of EPS 15 Geofoam was used as retaining wall stabilization fill along Grove Terrace

road in Dubuque, lowa.

Project Details

Spring 2008, heavy rains caused the retaining wall along Grove
Terrace road to collapse, resulting in limestone blocks tumbling
into the roadway below, prompting the closure of West 11th Street.
Engineers selected Geofoam for its high compressive strength and
because it had already been used in newly constructed areas of
West 11th Street.

The limestone blocks were restored and used in the construction
of the new retaining wall. This was the first time the design team
had worked with Geofoam. As a result of the project’s success,
two other retaining walls have been fixed using Geofoam as the
retaining wall's stabilization fill.

Geofoam has been used for over 30 years in the construction industry
for its light weight, high compressive strength, predictable material
behavior and ability to reduce lateral or bearing loads. Other fill
materials such as foamed concrete, waste tires, soil, woodchips or
wood fiber have higher densities but are variable in their makeup,
have limitations in handling and can be weather sensitive, requiring
staged construction, preloading, surcharging and draining.

Geofoam

Grove Terrace

» Dubuque, 1A

« Fall 2008

« Geofoam Retaining
Wall Stabilization Fill

+ 250 Cubic Yards

Engineer
Robert Schiesl|
City of Dubuque

Dennis Waugh
IIW Engineers & Surveyors

Contractor
Mike Portzen
Portzen Construction
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Application

31,300 cubic feet of Foam-Control® EPS Geofoam with Perform Guard® termite resistant
treatment was installed as stairway and ramp fill for the Metra’s 35th Street Station platform at

the Chicago White Sox Stadium.
Project Details

During the 2010 design phase of the 35th Street Station,
architects had safety concerns with the elevation of the
concrete in order to comply with the Americans with Disabilities
Act (ADA). In addition, the aggressive construction schedule
would make conventional soil material an unviable fill material
due to the amount of settlement time required.

As a result, architects turned to EPS 12 Geofoam to solve their
design challenges and shorten the construction time. According
to Dan Orlich, Metra's Construction Manager, “a great amount
of time and labor was saved by not having to compact the lifts
of traditional fill. Compensating for the drains within the ramp
cells was a snap because on site cutting of the Geofoam was
so easy.”

Meeting tight construction schedules has been a key benefit for
ACH Foam Technologies’ Geofoam use in many projects. John
Grskovich explains, “John Burns Construction continues to use
ACH Foam Technologies because they are so responsive to
our schedules.”

Geofoam

Metra 35th Street Station

+ Chicago, IL

+ Spring 2011

+ Geofoam Stairway &
Ramp Fill

+ 31,300 Cubic Feet

Contractor

John Grskovi'ch _
John Burns Construction Co

Architect
Jason Stanley
Skidmore, Owings & Merrill

Engineer
George Cussen
Kenny Construction Company
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