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GRS Fundamentals

Definitions

GRS - Geosynthetic Reinforced Soil

— An engineered fill of closely spaced (< 12" )
alternating layers of compacted granular fill material

st, cost-effective method of bri port that
ds the roadway into the s using GRS




GRS Fundamentals

Cross-Section of GRS-IBS

Beam Seat
(Supported Directly on Bearing Bed)

Jointless

Integrated Approach
(Continuous Pavement)

(Geotextile Wrapped Layers at Beams to
Form Smooth Transition)

Facing Elements
(Frictionally Connected —

Top Three Courses Pinned and Grouted)

\

Scour Protection (Rip Rap)
(If Crossing a Water Way)

Bearing Bed

Reinforcement

(Load Shedding Layers

Spacedat £6in.)

—~———

L

GRS Abutment

(Reinforcement Spacing < 12 in.)

Reinforced Soil Foundation

K (Encapsulated with Geotextile)

-y

a



GRS Fundamentals

Summary of Benefits

d.LLCEd constructlon cost (25 - 60%)



GRS Fundamentals

Site Selection

Single span (currently 140 ft)

0 ft abutment height

rade §eparation

‘érossings with low scour potential
Sr concrete superstruc "

replacement struc






GRS Fundamentals

Performance Tests
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4.1 ksf
(196 kPa)
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6.8 ksf
(326 kPa)







13.9 ksf
(666 kPa)




18.1 ksf
(867 kPa)
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Performance Test Results
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Design of GRS-IBS

Vertical Deformation continued
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GRS IBS Reports

Geosynthetic Reinforced Soll Geosynthetic Reinforced Soil
Integrated Bridge System Integrated Bridge System
Interim Implementation Guide Synthesis Report
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Schedufe

Block
T %t =1-0"

i

TYPICAL BEAM SEAT
(ISOMETRIC VIEW)

NOTE:
1. Insert 4 rabars info the top 3 rows of CMU's and cornar CMU's and

W with concrede.
2. Adjust fength and angie of wingwails for site specfic conditions angd

in Sheet 8 accordingly.

2. If RSF is not used

@

H?“ILHMI 4 Tty ;Tlf;l'l;'
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the

than
retaining wall calavations should be performed to determing the stabity

of the wingwalls,
4. Superwigvation of the roadwily is assumed to have @ crast at the centeriing

dasign olear spece (d),
5. No skew angle of the brigge to the stream channed is assumed.

6. Mo

¥, which correspands to the
s
ae , Including comers, 50 theve ave no vevtical joints
G Bk neight,
to be

Greater then 1

of the
7. Soflis core CMU'S placed wp [0 the riprap height (5 feet typ.).

8. CMU biocks

by others In accordance with
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PLAN AND ELEVATION
FACING BLOCK SCHEDULE
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FOOTNOTE:
& Berch wingwall sy necesssvy.
& wingwalls folded out for alevation view,

on wall face
CMY black face
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repiace with
riprap (If necessary)
Scour Finish siope
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FOOTNOTE:
¥ Verticai wall face batter = 0%

3 Solid CMU's bahind riprap.
& Minienum of 5 of bodt
toyers of bearing

DETAIL
(Beam seat and Integrated epproach Detall)
Vertical Scale: %* = 1-0*
Hovizantal Scale: NTS

& Primary vertical
Ilmﬂ:;:ptwdibammnwnofum
& Full height dlock is Mmdwmnnwnmmn
Mwo”eddm“ be required in some
1, Insort #4 rebars I (o the top 3 rows of CMU'S and & Short slope rulio per OSHA Safety Regufstions (25CFR, LS. DEPARTMENT OF TRAMSPORTATION
g MU' Part 19, A e requirad If the
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[ D e - ) J.Onmmmmutmomqm & that high s In this area.
:mwmmmmmmwas—m DETAILS
R 4. Typical sections represent @ wal height oqual to
i *3 Concrete fVed concrate masonvy unit (CHU) 18.21-feet. " & conventions) 4-foot tait.
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~ User Perspective
Defiance County, Ohi




Construction Costs:
80'x32’-$266,000 - 2005
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Construction Costs:
28’x20’-S70,000 - 2010




Construction Costs:
28’x20’-S65,000 - 2010




Construction Costs:

28’x32’-$85,000 - 2010




Construction Costs:
36’x20’-S71,000 - 2010
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Construction Cost:
] 140’x40’-S620,000 - 2009



~ User Perspective
t. Lawrence County, .




CR 12 - 40’x33’- Material Cost $160,000
Construction costs $240,000




B, CR 24 - 47'x33'- Material Cost $110,500
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b CR 31 - 56'x33'- $165,000
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User Perspective
tawa County , Oklahoma







User Perspective
National Park Service
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‘ Strawberry Creek 5
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Steps to Move Forward

2012 Deployment Goals



all

State DOT Deployment

Total of 56 project in 28 states at some stage of

development from conceptual to construction







