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Abstract

Abstract

With the demand of social economic development
and the modernization of traffic, the construction of
highway engineering in China has come into a fast peri-
od. For high compressibility,low permeability and high
water content in soft soil, consolidation deformation
always lasts a very long duration. The pavement of
highway on soft ground may be destroyed because of
large deformation. Deformation and stability are two
key problems for the construction of highway over soft
ground and the deformation is more complicated. De-
formation in embankment is composed of vertical and
horizontal deformation, namely, settlement and lateral
displacement.

The state art of lateral displacement in soft ground
of highway engineering is summarized and the key is-
- sues are put forward in the paper. Based on the previ-

ous researcher’s work, the thesis studied the behavior
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of lateral displacement under embankment through the-
oretical analysis, numerical simulation and field test.
The main contents are as follows:

The present research condition of lateral displace-
ment in soft ground under embankment is reviewed.
The problem is investigated using the relationship be-
tween the maximum lateral displacement and settlement
of embankment center. The calculated model is estab-
lished with finite element method. The computed re-
sults show that during the loading period Ay,, = AS and
during the period of consolidation Ay, = 0. 14AS. The
loading consequences also affect the ratio. The calcu-
lated results is helpful to the research on the lateral dis-
placement. Differential load sequences affect the be-
havior of lateral displacement.

The behavior of lateral displacement in ground
across embankment is studied. Based on the elastic for-
mula, the solution of lateral displacement across the
embankments at the surface is obtained. The finite ele-
ment model is established to simulate the lateral dis-
placement in embankment. Combined with plenty of
observed data and late research achievements, the rule

of lateral displacement across embankment is presen-



Abstract

ted. Base on the distribution rule of lateral displace-
ment with depth, one prediction model is presented.
The model with a good adaptability is used to describe
the lateral displacement. The model matches the be-
havior of lateral displacements with depth very well. 3
parameters «a, 3.z, owe specific meanings and can be
easily determined. The maximum lateral displacement
along the toe in soft ground with time is also studied,
the prediction model Weilbull is put forward and the
fitted method is also presented.

Based on observed data of excess pore water pres-
sure under embankment and theoretical analysis, a new
method of calculating settlement in embankment con-
sidering lateral displacement is presented. The effects
of initial distribution of excess pore water pressures on
the degree of consolidation and the ultimate settlement
are fully discussed in the paper. the distribution of ini-
tial excess pore water pressures under embankment
loads is presented, which can be fitted with a trapezi-
form or a polynomial distribution. The computed re-
sults demonstrate that it is necessary to adopt reasona-
ble distributions of initial excess pore water pressures to

analyze the performance of consolidation in embank-
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ment engineering. The observed data show the distribu-
tion of excess pore water pressure along depth, which
can be described as one function of the stress applied by
the embankment. Using the above two excess pore wa-
ter pressure along depth, a modified parameters on

Skempton-Bjerrum method is presented.
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