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Study on post construction settlement deformation of filling and
excavation junction section of red clay embankment

FU Hongyuan', LIU Zhongwei', QIU Xiang', LUO Zhenyu’
(1. School of Civil Engineering, Changsha University of Science & Technology,Changsha 410114, China;
2. Changsha Road and Bridge Construction Co.,Ltd.,Changsha 410017, China)

Abstract: To investigate the deformation law of post-construction settlement of red clay embankment
fill-excavation junction section under the action of various factors, numerical simulation of post-
construction settlement deformation of red clay embankment fill-excavation junction section was
carried out. , The effect of various factors such as thickness of stratified step, width of stratified step
and moisture content on the post-construction settlement deformation of the top surface of the red clay
embankment fill-excavation junction section was studied. The results show that the influence of post-
construction settlement deformation on the top surface of the embankment fill-excavation junction
section is in descending order of thickness of stratified step, water content, and width of stratified step.
The thickness of the stratified steps is positively correlated with the peak value of post-work settlement
deformation of the top surface. The peak value of post-construction settlement deformation of the top
surface of the embankment remains consistent with the increase of the width of the layered steps. The
higher the water content, the higher the peak of post-construction settlement deformation at the top
surface of the embankment . The peak of the overall post-construction deformation of the embankment
appears in the middle of the fill section, and the peak of the overall post-construction deformation is
positively correlated with the thickness of the stratified steps. The research results can provide reference

for construction and deformation control of red clay embankment.
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Table 1 Calculated working conditions
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Table 2 The physical parameters of red clay filler

RINE | W | B BRYEdR | BoR T R | Eefh T A
IR 1% W19 BR1%| K% | (geem™) |1 | | kEI%
20.51 [33.10/19.30] 13.80 1.78 15.50 0.80 48.30
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Table 3 The calculation parameters of soil mass

- FEGH R m MEGI | RAEK AR
JEEJE /m B /m 15 181%

0.2 1 3.6 15.5~33.1
0.4 2 3.6 15.5~33.1

Th— 0.6 3 3.6 15.5~33.1
0.8 4 3.6 15.5~33.1
1.0 5 3.6 15.5~33.1
0.6 3 1.2 15.5~33.1
0.6 3 2.4 15.5~33.1

TH= 0.6 3 3.6 15.5~33.1
0.6 3 4.8 15.5~33.1
0.6 3 6.0 15.5~33.1
0.6 3 3.6 15.5~194
0.6 3 3.6 15.5~24.3

T =
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0.6 3 3.6 15.5~33.1
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Fig.3 The relationship between the top surface settlement of
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embankment and the length of embankment under different the

thickness of stratified steps
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Fig. 4 The relationship between the thickness of stratified

steps and the peak value of settlement deformation
22 SEEMEEITEERE NG
HEIR AR SIK RN 15.50% , ANl 53 J2 6 B 9 2
I, % St T T 37 o B B I B 072 A ML B ) 5

Jirs o IS AT LA Y, FE B A B v=0 m &b, JHEIT
K et \E A Bl A 53 )2 65 B B B 14 R 20 el /), DA %
B 7 A 2 T T SR A2 38 A O R o 1E A T2 T
IR BAEIIZZ FA R NE R . (RS B, BRI T
T TIT A6 St %) 4 X Y U B B Se 3 K, U il e R
PR LT 2 A8 L1 4.8.9.6.14.4.19.2.24.0 m
b FRoE R8I TR AR IEE. 2G5
JE S UTRRIEEC R WE 6 BT .

BRI /m
0 10 20 30 40
0.2 T T T 1
&‘ —o—[=12m & [=24m

UL /em

BS5S &% ZEHU AR @i MBI K SH
Fig. 5 The relationship between the top surface settlement of
embankment and the length of embankment under different the

width of stratified steps
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Fig. 6 The relationship between the width of stratified steps

and the peak value of settlement deformation
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Fig. 7 The relationship between the top surface settlement of
embankment and the length of embankment under different

water content
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Fig. 8 The relationship between the water content and the

peak value of settlement deformation
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Fig. 9 The contour of embankment settlement
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