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Analysis and prediction of lateral deformation of soft soil subgrade
treated by gravel column

YU Tao
(China Post Construction Consulting Co., Ltd., Nanjing 210003, Jiangsu, China)

Abstract: In soft soil area, the deformation of soft soil foundation faced by expressway and high-speed railway is very
complicated, especially in Southwest China. In order to explore the lateral deformation of soft soil subgrade after gravel pile
treatment, based on an expressway project in Sichuan province, by monitoring and combing the deep horizontal
displacement observation data of typical subgrade sections, this paper summarizes the variation of lateral horizontal
displacement with depth of embedment and time, and obtains the spatial deformation characteristics of lateral
deformation of soft soil subgrade after gravel column treatment. The corresponding prediction model is obtained by
further fitting. The results show that: (1) The lateral horizontal displacement of subgrade changes in a “convex” shape with
depth, and the lateral displacement near the surface changes rapidly; after preloading, the displacement retraction rate is about
10%. (2) The maximum lateral horizontal displacement of subgrade develops in “S” shaped profile with time. (3) According to
the variation characteristics of lateral horizontal displacement with depth and lateral horizontal displacement with time,
the prediction models of “convex” curve and “S” curve are proposed respectively. The simulation prediction results are
consistent with the actual monitoring data, and the prediction effect is good. The research results can provide theoretical
accumulation and practical guidance for mountainous soft soil engineering buildings in Southwest China.
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Fig. 1 Photos of mountain interval distribution of soft
soil foundation in the study area
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Table 1 Physical and mechanical parameters of rock and soil mass
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Table 2 Parameters related to consolidation calculation of gravel column
FHEEE s/m BAMES dm HAREE m/% SREAR de/m JnfE AR A/m? HAZLLN
15 0.5 10.0 1.58 1.96 3.15
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Fig. 2 Horizontal displacement monitoring equipment
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Table 3 Statistical table of lateral horizontal displacement
observation data

AR BRI E BOKFALRE, i a]

WS mo (mm-BEm) 4%
K27+500 8 10 10.55-1.5 11.8
K64+220 13 12 5.5-8.0 0
K77+580 8 9 10.5-2.0 0
K83+300 9 18 23.4-2 11.3
K109+670 10 14 7.25-2.5 21
K115+840 10 6 17.5-2 0
K119+650 10 13 18.3-2 10
K119+700 6 12 7.1-1.5 5
K120+570 9 13 33.65-2.0 13
K127+520 11 10 9.2-25 0
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Fig. 3 Horizontal displacement curve

4 MEKFALFB TR E
R TR

S 3ok AL L A B 3 A P O
) 7KL B R P M\ 2% 5 2 B e K
N i AR, PR S BT T

41

B B LT 42 4 56 $0% 20 W0 B b B S 5 -+ s
mF AR TN, ms (D
y(z)=axz’xe™ 1)

Arbe y ARG E: 2 MEE: a. by clfr
ES KL B 4 RS HCEA TN ih 2%

(z>0)

10 10 0.300
£ gl £ i £
£ E 08 £0225
ool I8 I8
® R 06! i
kS| : 5 £0.150 | i €=0.05
o4 - £ 04t 5 ; ©=0.005
E ¢=0.05 < ; Eoms 1; ¢=0.0005
2T 1N i Q. r
® x o2f b =
or .
- . . ; 0.0 0.000 b -
0 5 10 15 20 024 6 810121416 18 20
IREEmM REEIm REEm
(a) z-y Bl a Bk 2k (b) z-y b b b2k (c) z-y Bl c &1L phzk
4 T F0 E &= ihk
Fig. 4 Influence factor curve of prediction formula
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Table 4 Comparison of prediction results of prediction

models
. TR ES IR (R AR UR Bl /m)
“IN R R
K27+500 0.5~25 15~25
K64+220 0.5~3.0 15~25
K77+580 0.5~3.0 1.5~25
K83+300 0.5~25 1.0~25
K109+670 1.0~20 1.0~2.0
K115+840 1.0~25 1.0~2.0
K119+650 1.0~3.0 1.5~3.0
K119+700 1.0~20 1.0~2.0
K120+570 0.5~2.5 1.0~2.0
K127+520 0.5~3.0 1.5~25
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Fig. 5 Prediction results of K127 + 520 section
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