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*Construction
*FDOT Implementation
*Developmental Specification 549
*Developmental Standard 6025
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dams with Federal
ighway (FHWA) for allowing me to
draw from their experience and training
materials including many of the slides in
this presentation.
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“Taking effective, proven and
market—ready technologies and
getting them into widespread use”
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EDC Communities
of Practice

FHWA’s EDC Web Site

‘ Who's making

Every Day Count?

The Every Day Counts Initiative

EDC
¥ Innovation Box

Share your ideas on how to Shorten
Project Dekvery or Accelerate Technalogy
& Innovation Deploymant.

7 Accelerating
w Technology/innovation
| FHwA wi work with the transportabon

community to leverage the following 215t
anbvens pachnainnias and snk dinne tn

Ancient Secrets, Modern Science:
Geosynthetic Reinforced Soil (GRS)
Integrated Bridge System (IBS)
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http://www.fhwa.dot.gov/everydaycounts
http://www.fhwa.dot.gov/everydaycounts/technology/grs_ibs/

Multimedia:
Videos,
Webinars

& Pictures
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FHWA'’s EDC Web Site

va > &

ey Dy Con
GRS-IBS multimedia
Videos

Welome to the Every Day Counts (EDC)
Exchange - 2 series of information exchanges

tended to introduce you to FHWA'S EDC
Initiatives. The videos that you are about to view
include introductions to the initiative as well as
specific projects and examples of successful
application of the initiative.

Part 1 — Introductory remarks by:

+ Warren Schistter, P.E., P.5. - Defiance County (OF)

Ergresr
* G.Randy Albert, P.E. - PannDOT Municipsl Service
Scpmrvizer

Part 2 — National Question and Answer Session

Part 3 — Presentations by:
* Brian P, Keierieber, P.E. - Buchanan County (14)
* Toby Bogart, P.E. - St Lawrence County (NY)
Superintengent of Highways

Part 4 — National Question and Answer Session
Photos

Construction Vigeo

Introduction

GRS-IBS

Description
The Three Main Components of GRS

Quickfacts
Case Studies

FAQs
Publications

Helpful Resources
Training

< < Return to ABC site

GRS-IBS BROCHURE

2 Download Brochure
2 Printable/Foldable
wy EDC INNOVATION BOX

Snare your ez on now 22 Shoten
Seivery or Accaierats Tecmoiogy an2
Imavation Desioyment

% RELATED LINKS

Geotechnical

To learn more about

this EDC initiative,
contact your local
FHWA Division
Office
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Wesig LA
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http://www.fhwa.dot.gov/everydaycounts/technology/grs_ibs/multimedia.cfm
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Degree of Composite Be

Reinforcem

havior
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e conditions)

asier to maintain (fewer bridge parts)
* QA/QC Advantages
* Smooth Transition

GRS Fundamentals
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GRS Fundamentals

*GRS - Geosynthetic Reinforced Soil

*IBS - Integrated Bridge System

ive method of bridge
support blending the roadway into the
superstructure using GRS technology
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GRS Fundamentals
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GRS Fundamentals
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GRS Fundamentals

rade separation

9 fps Water Velocity (or higher?)

*Cost Effective to Excavate for RSF
Below Scour Elevation?
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PPesign Tr.

aining
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GRS Fundamentals

structures
On or Off System

*Approval Needed for Interstate or
Multi-Land Roadways
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reinforcement

* Material Specifications:
*  Compressive strength >

4,000 psi

*  Water absorption limit: 5%

connection to the

GRS Fundamentals
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Tensile Load (kN/m)
&

Axial Strain (%9

01 2 3 45 67 8 9101112131415

GRS Fundamentals
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GRS Fundamentals

*Uniaxial (strength in one direction)
*Biaxial (strength in both directions)
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Open graded

GRS Fundamentals

- #57
- #67
- #89
. >38°
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Monitoring
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GRS Fundamentals

, easure lateral and
vertical deformation
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GRS

Fundamentals

2012

PPesign Training
EXpo

GRS

Concrete Pad

H
Bearing Plate
Steel Plate

Fundamentals

vdraulic Jack

7z
Coupler

i~

Concrete Base Reaction Pad

d;J4}UU{HH}U{

Steel Channels}
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1| ——Vegas mini-pier

1= FHwW pier /

+| ——Defiance mini-pier
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GRS Fundamentals

Before
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18.1 ksf
(867 kPa)
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18

24001b/ft @ 8" Spacing ___—

Applied Pressure (ksf)

2 4 6 8 10 12 14 16

Vertical Strain (%)

GRS Has Composite Behavior

GRS differences:
» Composite Structure
* Friction Connections
+ Close Spacing

1
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Performance Monitoring
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Performance Monitoring

Settlement of

superstructure \

rete filled
ement on the wall face
and the superstructure is
the compression within the =~
GRS mass

Settlement ;
of wall face

DETAIL A
(Beam seat and IBS Detail)

2012
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Performance Monitoring

Time (Days)
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erformance Monitoring
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Design of GRS-IBS

£ 47
g /
n ]
g 3 /
S 7 /
] ——Envelope
22 = = Huber
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1 o e Stever
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0 5 10 15 20 25 30
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Performance Monitoring
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*http://www.fhwa.dot.gov/public
ations/research/infrastructure/str

uctures/11026/

Geosynthetic Reinforced Soll

Integrated Bridge System
Interim Implementation Guide

6/19/2012
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http://www.youtube.com/watch?feature=player_embedded&v=w_5WFoAdoUw
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1 O, bridge

‘ GRS Mass

Retained Soil
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at 2% strain
(service limit state, controls deformation)

* Uses Boussinesq theory for lateral stress in
reinforcements

2012
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Construction of GRS-IBS

Quality of construction materials
* Scour protection
* Drainage details

6/19/2012

28



2012

PPesign Training
EXpo

6/19/2012

Construction of GRS-IBS

95% of modified
proctor, or Gravel
to no movement
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Construction of GRS-IBS

devices

* Heavy
equipment

29



2012

“PPesign Training
» Expo
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Construction of GRS-IBS
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Construction of GRS-IBS

Fiding Bridge s

surface _\ Superstructure ‘\ /

% b
“\

,
Begin/end fioadway surface

GRS Backtil]

Retained
BackFlll

~

GRS wail CHU
biack ren:j/
(see note 1}

Filter Fabric
- Type D=3 or D2

fﬂ fracx 159
- /‘\ GRS Backlnl
= v

"

Excavatlon I
(Sew Noce &)

Soila cuy
(520 Note 51

GRS Design height ()

Excavate and repisce with clprap
[if necessary)

EL R

Fintst Finish siape

Grade

scour
Eleeation =

m fayer

Filter Fabrlc
Type D-2
indax 199

w-o Kase [\ ca8 wrappes
with georestiie
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Construction of GRS-IBS

U degrees require
e corner blocks resulting in a
vertical seam or joint. Fill with a dry concrete
mix and install bent rebar
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Construction of GRS-IBS

ells needs to be
vith a razor knife or burning to open the
core for placement of concrete wall fill

A

10/11/2005
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Construction of GRS-IBS
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Construction of GRS-IBS

Riding Brid
ridge
surface _\ Superstructure ~\

+ U
|
\

GRS Backtil]

Retained
BackFlll

~

GRS wail CHU }
biack !oﬂ:/ 18
(5ee Hote 4 LT
}
I
[
I
T
L
!
I
[

Soila cuy
(520 Note 51

GRS Design height ()

Excavate and repisce with clprap
[if necessary)

P -JFIF

Gl

EL R

Fintst Finish siape

Grade Excavatlon fimits
scour & in tsoe Nate 6]
Eleeation =
| fayer
Fiiter Fabrlc
Type 0-2
fndex 199

wo | s r——
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Construction of GRS-IBS

The foam board
should be butted
against the back

face of the CMU

block.

2012
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ooard, across the
entire length of the
bearing area.

Construction of GRS-IBS

2002
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Construction of GRS-IBS

6/19/2012
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Construction of GRS-IBS

,
Bridge Begin/end fioadway surface
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Construction of GRS-IBS

Wrap with d-faot geosymthstic

relnfarcement tall, typ
. Integrated
N Hin. 2* AR [ approsch Reinfarcement
[k L

v
Salid CHU -1
Polystyrene
board 12 wide
3” . zcy - CLP. Coping
min or (o] canzrete filled g
MU with rebar ransitian
. S
of wall height Foet
o Saat
£y
#4 rebar —1 !’.
Primar i 4
rainforcament iapers (Typ.) <3 Bearing hed
5]

B,
2012 — BETAIL
)es:gn I’amgl)_?pp (Beam seat and Integrated approach Detall, Flat Siab shown)
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Construction of GRS-IBS

Riding

Gridge
surtace —\ supersiructure —y
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Index 199
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Construction of GRS-IBS

idth of the
sheet should allow for
wrapping of the sides
after the fill layer is
placed and
compacted. Wrapping
of the sides prevents
migration of the fill
laterally.

2012
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Construction of GRS-IBS

Cover with
reinforcement
and wrap sides.
Wrapping of
the sides
prevents
migration of
the fill laterally.
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Wrap with 4-Too! geosymihetic

relnfarcement tall, typ.
. Integrated
N Min. 2" AR [ Aperoach Reinfarcement
[ L L

T
Salid CMU =1
Palystyrene

toard 12X wide
=
A CLP. Coping
Concrete filled
MU with rebar —

g

I

S\ Transitian
o| Beam
=) saat
#4 rebar _,ﬁ
H
Primary gessynthelic i
vainfarcement fayers (Typ) A Bearing bed
- reinforcement o=

DETAIL
2012, — (Beam seat and Integrated approach Detall, Flat Slab shown)
DPPesign Training
EXxpo
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ans and GRS Walls

http://www.dot.state.fl.us/structures/Memos
/StructuresDesignBulletin12-06.pdf
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s and Abutments
* Contains Links to:

* FHWA Implementation Guide

* Developmental Specification 549

* Developmental Standard 6025
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s request to SSO, who then
forwards the DS for the project specific
Specs Package.
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Geosynthetic Reinforced Soil
Integrated Bridge System (GRS-IBS)

Gommonly refermed to as GRS Abutments

Ovenviow
Informational Photes and Videos

Imglementation Plan
Usage Resinctions [ Parameters
Contact

Overview
GRS abutments are part of EHVA's Every Day Counts (EDC] initstie to reducs bridgs construction
time and cost. A limited number of small bridge projects have been constructed in other parts of the
country using this technology in combinaton with precast bridge components. These projects were
Considredcost fctve 3ndar parrming we. Thelssons leamed durng hose poctsld 1o
the FHWA's GRS Guide Use of GRS abutments and walls on the Inerstate or major muti-lane
wmayx roquires the approval of the Stats Structures Design Enginesr

Job Opportunities

by GRS abutments of gravel and closely

e Vacanter Spscaimyersaf gerutle o geogre Tha ppvosch oty g s tei ik o e GRS
abutment in beu o utlzing an approach siab.

Bulletios

wﬁ Informational Photos and Videos

Relevan Rowr Bulstng
FHWA produced several vdeos which provde background information and testimonials from

Publications Engineers across the country regarding their use of GRS abutments for bridges on public roads.

Sucees thaual These videos and several additional canstruction photos are available at the following FHVWA website:

Soits 8 Fod Handbook

Achived Pubs it frwa dat cim

2012 Standares FHWA's construction demonsi(ation vid20 s also available on YouTube 3
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FDOT Design Requirements are provided in Structures Design Bulletin 1206
Developmental Design Standard

Research Standard DE02S is avadable for in the project plans. This

Developmental Standard includes details for wrap-around abutments and detads for the transition
betwaen the roadway guardeail and the bridge railing. Please review the Davelopmental Design
Standards Pokcy pror to requesting D6

Specifications

Construct GRS abutments and wing walls in accordance with Davelopmental Spacification 549
Implementation Plan

With the exception of Interstate or major multidane highway applications, GRS abutments may be
utiized. when appropiate and cost effsctive. on all FDOT projects. Use of GRS abutments on the
Interstate or major mult-1ane highways requires the approval of the State Structures Dasign Engneer
Usage Restrictions / Parameters

Use of GRS abutments is kmited to 14ane or 24ane bridges with simply supported end spans of less

than 140 fest in length. Abutments are imited to 30 feet in height. The use of GRS abutments on the
Interstate or major multi-lane hughways fequires the approval of the State Structures Design Engneer

Contact Information

Lamy Jones.
Asst. State Structures Design Engneer |
& State Geotechaical Engieer
Phone: (850) 414-4305
2002 e-mail: Lany Jones@dot state flus -
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