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Outline

GRS Abutments: Brief Overview of technology
GRS Abutment Model
Riprap Countermeasure Research

Open Discussion
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Jointless Integrated Approach
Beam Seat (Continuous Pavement ) (Geotextile Wrappad Layers at Beams to
(Supported Directly on Bearing Bed) Form Smooth Transition)
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” Bearing Bed

GRS Abutment
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RSF

Reinforced Soil Foundation
(Encapsulated with Geotextile)
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This is a typical crosssection of a GRS-IBS Bridge Abutment that shows the three primary components of this system:
Reinforced Soil Foundation, or RSF, which is well compacted soil encapsulated with geotextile fabric.
The GRs Abutment system: that uses alternating layers of compacted fill and closely spaced geotextile fabric to provide support for the bridge. A Facing element is also used to serve as a form for compaction and as a facade. It is frictionally connected to the GRS composite. Concrete blocks. The facing element is not structural.
Finally the third major component is the integrated approach. 
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1. Frictional Connection of Facing Blocks
2. RSF is a Shallow Foundation / Scour
3. Riprap Installation for Narrow Bridge Openings

About 175 bridges under design
or built in 39 States

(A .
-~ GENEX GRS Abutment:Model

1.5, Department of Transponalicn

Federal Highway Administration SYSTEMS


Presenter
Presentation Notes
 Why the hydraulic Engineering community understood some potential issues. Especially when it comes to use this technology . And there was need to perform research on the hydraulics and scour topics.
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GRS Abutment: Physical Model
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Calibrating Friction Coefficient
Block Pull-Out tests
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And this is the model that we constructed and finally tested in our flume:
Keep always in mind the 3 points from the previous that we wanted to test under extreme flow conditions.
Frictional connection, point number one, based on similarity theory in geotechnical and hydraulic engineering, in other words, we achieved the same friction coefficient of the concrete blocks.
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[Facing Blocks Connection tested
for Q40 Flow VVelocities
Corresponding to 6 — 10 ft/s
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GRS Abutment
Scour Test
(No Riprap)
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Undermined RSF Foundation
settled into the scour hole

Failure of CMU Blocks due to
Unstable Shallow RSF foundation
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HEC-23 Riprap installation

For Bridge Abutments For Bottomless Culverts
W = 2 x Flowdepth and t = 2xD,, W_,.= 5ft and Slope 3H:1V

HEC-23 D.G.14 HEC-23 D.G.18
for Bridge Abutments for Bottomless Culverts

GRS-IBS Implementation Guide
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AT end OF b
GRS wall back®il w/ nat
CMU block face — g
Foom Plug wlth
Alaadrun Flachieg .
covet . ~ Beom Sa
wrapped

(H) Design GRS height
5

Excavate and
replace with
riprap (if necessary} —,

1 T ey

3.0 Bench 4t base of cut Slope

Vertca cae: Y = 10 Bowman Road Bridge

Reinforced backfill material Horizontal Scale: NTS .
Riprap Slope 2:1

GRS-IBS Design Drawings 2011
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Riprap Installation Perfermance: Clear WWater Scour

For Bridge Abutments
W =2 x Flowdepth and t = 2xD,,

HEC-23 D.G.14
Field Installations
Slope:1.5H:1V
For Bottomless Culverts
W= 5ft and Slope 3H:1V
HEC-23 D.G.18 Side Slope Installation
[
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Riprap Installation Perfermance: Clear Water Scour

HEC-23 D.G.14 HEC-23 D.G.18

Side Slope Installation

: A==
Edge Failure: Due to. # -

change of bed
roughness:
Increased Contraction
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and Contraction Scour:
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Riprap Installation for:Narrow, Bridge ©penings

Oriejirizl River Crags Seaiior)
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Riprap Installation for:Narrow, Bridge ©penings

Riprap Field Installation 1

~

River Bed

/ Computed Contraction Scour +
Long Term Degradation
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Riprap installation fer.Narrow Bridge @penings

Riprap Field Installation 2

River Bed

/ Computed Contraction Scour +
Long Term Degradation

Riprap apron extent W; inte the Main Channel
depends on Bank Slope for a smooth transition
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3D Model

2 .
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CED Simulationfor. Riprap areund Abutment

Stage 1: Simulation for Riprap
Countermeasure around Abutment

Case 1
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CED Simulationfor. Riprap areund Abutment

Stage 1: Simulation for Riprap
Countermeasure around Abutment

Case 2
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CED Simulationfor. Riprap areund Abutment

Stage 1: Simulation for Riprap
Countermeasure around Abutment

Case 3
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CED Simulationfor. Riprap areund Abutment

Stage 1: Simulation for Riprap
Countermeasure around Abutment

Case 4

2 .
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CED Simulation for: Riprap around Abutment

TauStar
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CED Simulation for: Riprap around Abutment

TauStar
0.000 0.600 1.20 1.80 2.40 3.00

Case2
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TauStar
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Case3d
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TauStar

0.000 0.600 1.20 1.80 2.40 3.00
Case4d
Flow
TauStar=(t-t_)/ T,
T, = 0.371pa
Excess Shear Stress
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Riprap apren placed at same elev. of
Contraction Scour + LLong Term Degradation
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Bl i

Upstream and Downstream Riprap Apron Extent

TauStar=(t-t )/
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Buried Riprap Installation for.Narrow Bridge
@penings

Riprap apron extent W; inte the Main Channel
depends on Bank Slope for a smooth transition
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Proposed Installation: Buried Riprap

2xD,, Riprap apron thickness
at the contraction scour elevation

River Bed

/ Computed Contraction Scour +
Long Term Degradation

Riprap apren placed at same elev. of
Contraction Scour + LLong Term Degradation
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» HEC-23 Rock Sizing Equations are based on
experiments using flush riprap mattress only.

0.8
® Flush Apron Installations
o ® Side Slope 1.5H:1V, 2H:1V, 3H:1V
0.6 ——HEC23 DG14 (Abutments Design Equation)
05 HEC23 DG18 (Bottomless Culverts Design Equation)
//-—
Dsoy 04 /—""”
0.3
0.2
0.1 V% =
0 01 02 03 04 05 06 07 08 09 1 11 12 13 Slde Slope 3H1V’ 2H1V and
Froude Number 1.5H:1\V/
Fr
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Side Slope Installation: Failure Mechanism
GRS Abutment upstream

Riprap Edge Failure
and Translational Slide
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