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CHERDSAK SUKSIRIPATTANAPONG : PULLOUT RESISTANCE OF
BEARING REINFORCEMENT AND FINITE ELEMENT ANALYSIS OF
BEARING REINFORCEMENT EARTH WALL. THESIS ADVISOR :

PROF. SUKSUN HORPIBULSUK, Ph.D., P.E., 189 PP.

BEARING REINFORCEMET/COARSE-GRAINED SOILS/PULLOUT

RESISTANCE/FINITE ELEMENT ANALYSIS

This thesis consists of six chapters with three main parts. First part presents an
influence of the soil properties and dimension and spacing of the transverse members
on the pullout mechanism of the bearing reinforcement. The bearing failure
mechanism of a single transverse member is classified into two zones, which is

dependent upon the B/D,, value, where B is the leg length of the transverse member
and Dso is the average grain size of the soil. Zone 1 (B/D,, <12) is defined as the
interlocking induced failure and Zone 2 (B/D,, >12) is the modified punching shear

failure. The transverse member interference is classified into three zones depending on
the ratio of spacing of transverse member to leg length of the transverse member

(S/B). Zone 1 (S/B<3.75)is block failure where all transverse members act like a
rough block. Zone 2 (3.75<S/B<25)is member interference failure. Zone 3
(S/B>25)is individual failure.

Second part presents a finite element analysis simulation of the bearing
reinforcement earth wall by PLAXIS 2D. The simplified method for modeling the
bearing reinforcement, which converts the contribution of friction and bearing

resistance to the equivalent friction resistance, is introduced. The bearing



v

reinforcement is modeled as the geotextile and the equivalent friction resistance is
represented by the soil/reinforcement interface parameter, R, which was obtained from
a back analysis of the laboratory pullout test results. The R values are 055, 0.65, 075
and 0.85 for the bearing reinforcement with 1, 2, 3 and 4 transverse members,
respectively. Overall, the simulated test results are in good agreement with the
measured ones.

Last part presents a parametric study on the performance of the bearing
reinforcement earth wall using PLAXIS 2D. The parametric study of BRE wall was
performed by varying the foundation conditions and the BRE wall properties. The
simulated settlement of the BRE wall is dependent on the weathered crust thickness,
the modulus of elasticity of the weathered crust and wall height. The settlement is
relatively uniform due to the contribution from the high stiffness of foundation.
Consequently, the bearing stress distribution is almost uniform for different
foundation conditions and BRE wall properties. The maximum lateral movement
occurs at about the mid of the wall height for medium weathered crust and at the top
of the wall height for weak weathered crust. The BRE wall tends to overturn around
the toe for the weak weathered crust. For medium to hard weathered crust, the change
in the lateral movement at the wall base is insignificant even with the change in
number of transverse members due to very high overburden pressure. The maximum
tension forces locate at the wall front for the top reinforcement layers. The location of
the maximum tension forces for the bottom reinforcement layers is dependent upon

the settlement pattern.
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