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Overview

= Components of GRS-IBS

= FHWA Design Process

= Composite Behavior of GRS
= Example Projects
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Geosynthetic Reinforced Soil — Integrated Bridge System

Vi / « FHWA Every Day Counts (EDC) initiative
9 14/ in 2010.
/

== /:/,/f///:f g 1+ GRS- Engineered, well compacted
e == granular fill with closely spaced (<12
- A inches) layers of geosynthetic

reinforcement

* GRS-IBS - A fast, cost-effective method
of bridge support that blends the
roadway into the superstructure to create
a jointless interface between the bridge
and approach.

Photo courtesy FHWA EDC FHWA-HRT-11-026, June 2012
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Photo courtesy Oldcastle
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Benefits

Reduced construction time

25-60% lower cost than standard
construction methods

Construction less dependent on
weather conditions

Common materials/equipment

Flexible design to field-modify for
unforeseen site conditions

Easier maintenance due to fewer
parts

Better quality control
Eliminate the “bump”




Parts of GRS-IBS

(Continuous pavement)
Beam Seat (Geotextile wrapped layers at beams

(Supported directly on bearing bed) to form smooth transitions)

Reinforced Soil Foundation

» Compacted granular fill
encapsulated with a geotextile

GRS Abutment

» Closely spaced geosynthetic
reinforcement and compacted
granular material

« Bridge is placed directly on the
GRS abutment without a joint
Basing Bed and no CIP concrete

Reinforcement
Integrated Approach

(Load shedding layers
spaced < 6 inches)

« Transition to the superstructure

— eliminates the “bump at the

Facing Elements
(Frictionally connected top 3 courses
with a rebar and grout)

GRS Abutment . » . .
Scour Protection (Rip Rap) (Reinforcement spacing < 12 inches) brldge due to the differential
(If crossing a water way) settlement of the brldge
Reinforced Soil Foundation abutment and the approach
Courtesy Oldcastle after (Encapsulated with geotextile)

FHWA-HRT-11-026, June 2012
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Components of GRS

Facing

Geosynthetic
Reinforcement

Granular Backfill

1lerracon FHWASHRT-11-026, June 2012



Design: Determine Layout of GRS-IBS

« Define geometry of abutment face/wing walls
« Layout abutment with respect to superstructure

1lerracon

Clear Space:
Maximum of:
3inches or
2 percent of the
abutment height
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FHWA-HRT-11-026, June 2012



Design: Depth and Volume of Excavation
Reinforced Soil Foundation

+ GRS can be built with a & il
truncated base to reduce 2 >
excavation B 7

_ . & F

» Min Base/Height = 0.3 % 7

« Span >= 25 feet, Base = //
width = 6 feet (minimum) 7

« Span < 25 feet, Base width T Bt
=5 feet (minimum) E 2

« Placed at calculated scour : Dice= 0.25B ;i
depth (if crossing water) , B... +0.258, .. \

FHWA-HRT-11-026, June 2012
Terracon



Design: GRS Abutment I
niegration cone

,rw Lt L L s D Al s A L L Lt L L S Ll e -—taw

« Well compacted granular fill
alternated with geosynthetic

(<12” spacing) Bearing [
oo . Reinf t
« Minimum Reinforcement i ;)Cr;imen : ‘ Zone3

Length B/H=0.3

* Increase length to follow the
cut slope up to B/H=0.7

« Reinforcement zones
provide transition from
substructure to
superstructure

FHWA-HRT-11-026, June 2012
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Load on GRS-IBS
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External Stability Analysis

Direct Sliding Bearing Capacity Global Stability
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Ultimate Capacity

 Empirical method
« Performance test

Vertical Strain (%)
-4

* Analytical method
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Deformations

- Vertical

» Performance test curve

—4—Envelope
B Huber

Vertical Strain (%)

(B

* Limit vertical strain to 0.5%

Vine
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FHWA-HRT-11-027, Jan 2011




Reinforcement Strength

T,eq IS the required tensile strength of an individual reinforcement layer and should
be calculated at each reinforcement layer.

rey v

( D ot
0.7\ 6dmax /

T =[ e al'S
0

Tieq Must be less than the geosynthetic strength

1) =T,w, Where T, = T{/3.5 and T; is the ultimate geosynthetic tensile strength (T;= 4800 Ib/ft), and
2) =T,y,, geosynthetic strength at 2% strain

If necessary increase geosynthetic strength or decrease spacing to meet criteria

Tlerracon



Integrated Approach

Photos courtesy FHWA EDC
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Reinforcement Spacing

Stress - Strain curves

—— TG500-12 (Spacing = 12in.)
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~&-— TG500 (Spacing =6 in.)
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From FHWA-HRT-10-077, July 2013,
After Elton and Patawaraon (2004)



Geosynthetic Strength

Time (Years)
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Terracon FHWA-HRT-11.027, Jan 2011



Tiffin River Bridge Settlement
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| Abutment | Uniformityof | Bridge
Differential Abutment Differential
Abutment | Settlement Settlement Settlement
Height ( A S,bm) ( A Sabul/ ( A S)
Bridge | Abutment (ft) A (ft) . width of bridge) | (ft)
Tiffin ' North 20.52 | 0.003 | 0.0001 |
River | South 18.00 | 0.005 | 0.0003 | 0.033 |

FHWA-HRT-11-027, Jan 2011



Time Lapse Construction Video
Echo Bridge |-84

1rerracon Video courtesy of Utah DOT



GRS-IBS - Tulsa, Oklahoma

2T VENINUN BEAN SEAT
FER STRUCTUTAL

MERIVLN CLEAR SPACE
NOTE: ALL FRIVARY GEOGRIDS ARE
NECHAMICALLY COMMECTED TO THE

3 BLOCK AT THE COMMECTION Pins (TYR)

EE
PER STRUCTUSRRL

FEAM SEAT, NI\ OF 247 THICS LIFTS OF FINE GRAVEL WRAPED
1S GEOTEXTLE

BEAM SEAT MWV OF 7, & T4KK LIFTS OF SINE GRAVEL WRAPPED

FiL WRARI =5

RILTFR FABRICNIRAF! 14N OF FQUVALENT SEE
NEGAMENENTE (1) i 7 erouzct srecincamions
AW 7
—/
MIRAGRO 8T, EL 522 7%, L e 18¢ MIRAGHD 1!, EL 62279, L4 188
N ol o NCFEnarTy 24
MISKORID KXT, EL KM TH, L s W - e = e ‘ 4 WRAGRD SXT L 07K, L1k 8"
HRAGRIO KT, FL 6975 ¢ + — M IR LSNP MRAGRO AXT, B 075 L = 128"
MIAGHD 147, EL $1H Y. La 18 3 -—- xte FICSTT T i aX7, EL W8 16 Le 181
MRAGRD AT, £ E17.75, e 18T § o - — SPY EL W, Le VINAGHIO EXT, EL 917 3. L= 3800
< P
WRAGRD $(T. B0 #1675, L8 185 3 o= R o Bl FLAMRWLTI vimsahio ey, 6L snrs, Lo s
N T a T L
NIRGRD (KT, EL 61678 4.0 180~ 2% O P | AT £ VRAGIO BT EL IV, Lo ey
Ll L)
MIRAGRE BT, BL 075, L= 450~ | %1 ig s = | X £ MRAGRD DT, B ATE, L 158
T > OTHESS ¥
VIRAGAD BT, £L 4831, L= 157 | B | g A | i £ AGE T B 03T L 15T
NIRAGHD EXT. EL 81275, La 10 A\ £ MRAGROIXT, EL 127 L = 188
T G SRS Tt WRAGED 8T, B4 61198, L 160~ N\ G VIRNGRI0 BT, EL 41178, w18
LENGTH 4" 15 MEASUREO FROM THE MEAGRD 18, EL. 0107%, L2 120~ AN - NIRAGAI XT, EL 4077, L= 130
\ =

BATK IATE OF THE BIOCK.

\lnum EACKFILL SEE PROJIECT
SPECITICATIONS

STCONDAXY
PRMARY GE0GRO SRooNY,
it Trvp)  REMFORCEMINT (TYP)

¥ MW CP CONGRETL
LEVELING FAD BY OTHERY

1lerracon



GRS-IBS - Jordan, Utah
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Keefer Road Bridge, Michigan
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Hamilton County Bridge
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