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Investigation and 
Rehabilitation of a Bridge 
Abutment MSE Wall 
Instability

Marshall B. Addison Ph.D., P.E.
Geotechnical Consultant

KEY POINTS

As a designer, always evaluate if 
“new” geo solutions have been
properly vetted before relying
upon industry developed 
specifications. 
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KEY POINT

As a designer or builder, always 
consider long‐term 
compatibility of reinforcement 
and retained soil materials used 
to construct infrastructure

Investigation and Rehabilitation of a Bridge Abutment MSE Wall Instability

First contacted in July 2001
Large city engineering 
department had an ongoing
settlement problem of 
embankment at 
approach/departure bridge slab
MSE wall built in 1985
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Investigation begins with 
no info on MSE wall design

Built 1985
Engineering letter reports:
1989
1991
1994

Our investigation 2001
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Uniform Fine Silty Sand
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Literature review and 
engineering analysis

Some details of MSE wall are
found in Public Works Dept.

Built 1985
Pressure grouting to lift settled 
approach slabs:
1989
1991
1994

Our investigation 2001
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Uniform Fine Silty Sand
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Performance and calculations
revealed pullout failure of 
bar mat reinforcement
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Options to consider 
for remediation
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Phase II investigation recommended 
sodium silicate permeation
grouting program to increase
passive resistance of in‐place 
reinforcement to keep
route open to hospital district 

Interviewed and selected a 
Geotechnical specialty contractor

Determined DCP with extensions
would be an economical means
on the slopes to evaluate current 
and after grouting in‐place stiffness
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Statistical analysis of Deep DCP
testing revealed, on this project,
that injections spaced greater
than 54” (1.4m) encountered
significant deterioration in 
after grouting stiffness. 
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Closer spacings of DDCP probes
Found uniform resistance that
was approximately 3.5 X
stiffer than pre permeation 
grouting results and resulted in
F.S. exceeding 1.5 at all locations
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Specifications were developed

The grouting sequence did not
allow injections next to 
fresh grout
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The wall was surveyed during 
initial injections to monitor wall 
movements as the fluid grout
initially reduced pullout resistance
before setting up. 
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LESSONS LEARNED

As a designer, always evaluate if 
“new” geo solutions have been
properly vetted before relying
upon industry developed 
specifications. 

LESSONS LEARNED

As a wall designer, always 
consider long‐term 
compatibility of reinforcement 
and retained soil materials used 
to construct infrastructure
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Thank you 
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