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ABSTRACT

The objective of this thesis is to investigate strength and deformation properties of
three cohesive soils that have been utilized as backfills for reinforced earth wall construction in
mountainous areas of Chiang Mai province in order to establish the various soil parameters
required for analyzing load deformation behaviors of reinforced earth wall by finite element
method (FEM). The soils were prepared as compacted samples and their properties were
mvestigated by series of undrained triaxial compression tests and direct shear tests. Shear strength
of the interfaces between soils and a particular type of composite geotextiles to be used as soil
reinforcement were also investigated by a series of direct shear tests. Soil parameters established
from the investigation were employed in a series of parametric studies by FEM analysis, the
results of which were used to establish design tables for reinforced earth wall with cohesive
backfills.

From field observations, the three soils used in this study were found to be residual .
soils from either granite rocks or sandstones. Resuits of laboratory classification tests indicate the
soil compositions varying between silty sand and sandy clay. Undrained triaxial compression tests

yielded values of friction angte, (i)’ =33 — 39 degree and cohesion, ¢’ =0 — 15 kPa. Stress — strain



characteristics from triaxial compression tests were also found to fit well with hyperbolic stress —
strain law. Shear strengths at the interfaces between soils and composite geotextiles were found to
be approximately 0.7 — 0.9 time shear strength of the soils themselves.

Increasing in gravity loading was used in the FEM analyses to establish safety factor
of walls of various heights and reinforcing configurations. Safety factors obtained from these
analyses are slightly higher than those obtained from conventional method of analysis in the case
of cohesionless backfill. Failure surfaces established by drawing lines joining positions of
maximum tension in reinforcements were found to have curving shape resembling by the bilinear
failure surface approximation. Changing in elastic modulus values of the backfill in the order of
10 times was found to have insignificant effect on safety factor of the walls. Choices between
elastic — plastic and hyperbolic stress — strain model also do not have significant effect on the wall
safety factor.

Values of the cohesion parameter, ¢’, of the backfills were found to have major
effect on the wall safety factor. Analyses results have shown that increasing in cohesion values
from 0 to 20 kPa would almost double the wall safety factor. This finding lead to an obvious
conclusion that cohesive soils could by advantageously used as backfills for reinforced earth wall
provided that careful considerations were given in providing adequate drainage to keep the
backfills in drained conditions.

Optimum reinforcement length for wall of various heights were found to be ranging
between 0.72 — 0.85 time the wall height. Increasing in reinforcement length beyond these
optimum values would have little effect in increasing in wall safety factors. The values of
optimum reinforcement length decrease as the wvalues of friction angle parameters, ¢’, of the
backfilt increase.

At a minimum reinforcement length of 0.5 time wall height, a wall would be
satisfactorily stable provided that its backfill possess adequately high level of shear strength in

term of parameters, ¢’ and ¢’ depending on the wall height.



