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Field monitoring and analysis of dynamic load settlement
of high speed railway subgrade

Wang Min' . Li Yijie* , Xu Linrong’
(1. School of Civil Engineering, Central South University, Changsha 410075, P. R. China;
2. China Railway Design Corporation, Tianjin 300251, P. R. China)

Abstract: The control of settlement after construction of subgrade for high speed railway is a difficult
problem, and the study of dynamic load is still in the stage of numerical calculation and experiment.
Therefore, relying on the construction and operation monitoring data of Shanghai-Nanjing intercity
railway, test values of settlement under the action of dynamic load are used to analyze the settlement
characteristics caused by dynamic load based on the method of separating the settlement caused by static
and dynamic load. The results show that settlement caused by dynamic load has limited contribution to the
operation data of the settlement, while it is not the main reason causing settlement large. Different
geological conditions and construction of embankment height have little influence on the settlement caused
by dynamic load. Settlement rate caused by dynamic load is faster and reaches the maximum in the early

development of the operation, then gradually decreases. The settlement tends to be stable after operation
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four years is about 2~3 mm.
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Fig. 1 Test section of CFG pile raft composite foundation
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Fig. 3 Section drawing of settlement deformation monitoring
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Table 1 Main physical and mechanical parameters of soil layer
+)§J§ }:/nl 7// /
TIRA T ‘ w/ % e E./MPa o/ (O
[©) ® ® (g+cm™?)
ARG 1 0.5 0.6 0.35 1.99 25.9 0.72 5.97 11.8
A3 JBRG 1 6.7 8.8 13.6 10. 95 1.8 32.2 0.9 4.68 7.6
RS £ 13.5 11.7 6.9 2 23.1 0. 66 12.8 12.5
EYLR = 12.3 11. 05 10. 45
x2 CFGHEITESH
Table 2 Calculating parameters of CFG pile
BEK /m N WIRER/  EgBE/ R/ i
HEAE /m A ] B/ m i o
©) ® ® MPa MPa MPa
14 16 18 17 0.5 2.4 1000 15 000 1000 EH
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Table 3 calculating parameters of reinforced concrete raft
. ) N A/ JE 4t/
KB /m GEHE/m TS R/ m .
(kN e m™3) MPa
16.8 14.4 6 X7=42 0.5 25 30 000
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Table 4 parameters of cushion and embankment fill

WARZ WA RIZAE/ B 5 £ 5 /m HhAE/
JEE/m (kN +m™?) D ©) ® @ kNem®)
0.5 20 2.84 3.21 5.36 4.53 20

1.3 I EEDH

PEEEAERT P 2 05 7 R B UTRE S TS DURE it
T8 a3 4 R % R U 8 75 fof 3% 51k 10 3 R B
UG R 05 0 AT oA 8 A DO R 2 . 1 e
WFEE 1 F I, e ST 32 2 e R TR A L IR
BRRT % B A AR SEUR) IO i B R S b o B SR B, HLIE
B 5 BER AR IE 26 1 R L S DURE R Al R
F EAR (IR 4O MR AR AZTE . iz B 5 iy 52
DT 3 3 S ol b 5 A 2T 00 0 % 2 31 2 i 2 | kS
(AT Ree AL 8 L 4 R

i2

S

E: SRAYIME ASH TR AS: TRVIM ASSEE)E LIRUIR
B4 SERBRRELITIRABEANTEER
Fig. 4 Schematic diagram of settlement of

soft foundation of high speed railway
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Fig. 6 deformation of composite foundation
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Fig. 7 Load transfer law of pile and soil system
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Table 5 Comparison of settlement calculation
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