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DUC BUI VAN : SEEPAGE RESPONSES OF MECHANICAL

STABILIZED EARTH WALL STRUCTURES INDUCED BY RISING OF

UPSTREAM WATER TABLE. THESIS ADVISOR: ASSOC. PROF.

AVIRUT CHINKULKIINIWAT, Ph.D., 241 PP.
MECHANICAL STABILIZED EARTH WALL / WATER RETENTION
CHARACTER / GEOCOMPOSITE DRAIN / CAPILLARY BARRIER

This thesis comprises two main parts. The first part established to simulate a
typical scenario of Mechanical Stabilized Earth (MSE) walls. The primary target of
this part was to figure out the influential factors affecting drainage design
considerations for MSE walls using granular soils. Initially, series of physical
experiments were conducted under two conditions: with, and without geocomposite
drain. The experimental results obtained from physical models of MSE walls were
then utilized to perform a series of parametric study using Plaxis 2D. The parametric
results indicate that the secpage responses were primarily governed by the Water
Retention Character (WRC) of the backfill materials, as well as of geotextiles, and

the ratio between the saturated hydraulic conductivity of geonet to that of the soil,

K . Specifically, the WRC of the soil reflects the distribution of effective saturation

ettt
in the backfills both inside and outside the protection zone. The lower magnitude of

K results in a higher level of the phreatic surface in the protected zone. Another

et

finding from the first main part is the effect of “capillary break phenomenon”, the
lower magnitude of suction at breakthrough point results in greater amount of water
accumulation along the interface. The second part intended to simulate two practical
scenatios of MSE walls, in which marginal soil was utilized. In the first scenario,

namely 1.-S, the protected zone was fully filled with sandy soil and the soil outside the



v

protected zone was in place lateritic soil. The L-S scenario aimed to investigate the
influence of hydraulic properties of the soil outside the protected zone on the seepage
responses. In addition, the use of different types of soils inside and outside the
protected zone was considered through this scenario. The second scenario, namely L-
L, was set up to investigate the influence of the use of poorly drained materials on
flow response in MSE walls. The computed results show that the hydraulic properties
of the soil outside the protected zone play a little role in the moisture profiles in the

protected zone, and vice versa. Instead, it significantly affects the moisture content in
the unreinforced zone, the greater amount of fine particles (lower g, and g, values)

of the soil outside the protected zone brings about the wider distribution of high
moisture content in the unprotected zone. The ratio of the hydraulic conductivity of
geonet to that of the soil outside the protected zone, K™, play a major role in the
level of the phreatic surface in the protected zone. It was also found that the
permeability ratio between geonet and the soil placed inside the protected zone, K",
affected the level of the phreatic surface inside the protected zone, if the magnitude
K™ of less than the eritical value of 1765, The lower value of K™ results in a
lower phreatic surface in the protected zone found. In the case that the geocomposite
has insufficient drainage capacity as well as the thickness of drainage system is not
well-founded, the use of the backfill material having lower hydraulic conductivity
might aggrade the phreatic surface in the unprotected zone. A greater fine particle

content (lower g, and g, values) in the soil outside the protected zone, results in a

wider distribution of the high-water-content area.
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