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Analysis of MSE Retaining Wall

CIVIL
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Gale-Tec Engineering, Inc.

Minnesota, USA

A section of retaining wall H on Trunk Highway 41 (TH41) south of the junction with
TH212 in Chaska, Minnesota, "pushed out" following significant rainfall during
construction. The rainfall event occurred prior to the pavement placement with the fill
material exposed.

The movement (horizontal displacement) of the wall that occurred after the rainfall
event was permanent and visible.

ITASCA'S ROLE

Numerical simulations were carried out to investigate the mechanism that caused the
wall movement and to assess the effect of the wall movement on the stability and
performance of the wall. Short-term stability (during rainfall) was analyzed for the
designed geometry with two flood water levels considered.

Analyses were performed to establish the hydrostatic water level that caused measured horizontal displacement of the wall
and to establish the critical water level at which the wall would fail. Long-term wall stability was assessed by performing factor
of safety calculations for the deformed wall geometry, with installed sidewalk, and including traffic and earthquake loading, as
well as accounting for the effects of creep on reduction in geogrid strength.

PROJECT RESULTS

Itasca determined that the observed wall movement likely resulted from the combination of two effects:

* rise of the water table in the fill; and

* seepage of water from the top, combined with migration of the fill material.

We determined that sagging of the geogrids, inferred from the settlements on the surface, have a relatively small effect on
the factor of safety. The observed deformation (rotation) of the wall was predicted to have no effect on long-term stability
and the wall factor of safety based on present conditions. Future rain events could result in further loss of fines through the
wall and thus a buttress was added to the lower half of the wall.

JOB TITLE : Failure Mechanism and Geogrid Forces (10%2)
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Geometry of analyzed section H18.
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step 119445
-1.406E+01 <x< 3.406E+01
8.440E+02 <y< 8.921E+02

Max. shear strain-rate

0.00E+00
5.00E-09

I 1.00E-08

1.50E-08

2.00E-08

2.50E-08
Contour interval= 5.00E-09
Extrap. by averaging
Factor of Safety 1.36
Cable Plot
. Axial Force on
Structure  Max. Value
#3 (Cable) -5.163E+02
#4 (Cable) -5.464E+02
#5 (Cable) -6.410E+02
#6 (Cable) -1.137E+03
#7 (Cable) -1.325E+03
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Shear strains (failure mechanism) and geogrid forces.
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