439 B4 1 R 2 R E R Vol .39 No.1
2022 4 2 J] Journal of East China Jiaotong University Feb. , 2022

X EH S 1005-0523(2022)01-0029—11

HWEAER T SPSC-AC B S E0 B EH

&t

AR 2 AR T 5 B R R R

(1. AR AZ KA WIS i TREE B LS RS 33001352, 48 7R 228 38 Kk 2% 40038 228 38 KL ik % bt v e W i 5
P ) % B S S ER AL VIV BB 330013)

FE B hE- L R X ARSI IF 4 M (SPSC-AC) A T & ik sk R K8 TR B 06383, A b BIT R B £ 205 8 T &4 E 4
09 5 oo AR AT R, A2 2R B sk R R B T AL e BB AF AR AT R Ak b A A Midas/GTS NX #% 52 SPSC-AC 7 22 #9 3% Jk—
Mesk—i0 i = 2 AR AL R AE OB Bh A e AR IR SR AT Mk, 54T SPSC-AC 976 AL R IR A R F 9] F i & 09 3 &
A8 A T SPSC-AC % 4E 45 fEfo o B HLAE 2 B ARAC X, 25 R AW .SPSC-AC T B AR IEL 4d A EH X T, S BAEdE & 548
B A RBERBE S oA e— AT & B ARG TR T MM 1E 09 AR AR — 50, 2Rk "KM A7) £ 4730k
JEAR R AR BT AL Z IR — Rk AT RO R & B AT 1A A I RI* #>R3" 4 >R2" 4 >R8" 4 >R4*
#ESRT AESRST 4E>SRO™ 4k, & B Ak 09 & 4E o B b4 2 R17 4R 1.00,R3% 484 0.51,R2% 4 4 0.46,R8" 454 0.46,R4™ 4 4 0.39,
R7* 4 % 0.33,R5" 424 0.31,R6" 44 0.29, AF 5 %45 R T A & ik 4k % 3G By 06 T A2 R AR 3%

KEWR IEFBER N EHEAB-LABE RSN, TS

HE 5 £S5 U213.145;TG473 N HERAR ST A
ARSI I AR AT A T S8R L S B AE RN T SPSC-AC 4R 25 0 5 48 o B AL A R[] 4 A& 3038 X 4 54k ,2022,39
(1):29-39.

DOI:10.16749/j.cnki.jecjtu.2022.01.002

Study on Moment Distribution Law of SPSC-AC Anti-Sliding Struc-
ture under Dynamic Load

Zheng Mingxin'?,Ren Yongjiang'?,Guo Kai'?,Xiong Lang'?, Yang Jingweng'?,

(1. College of Communication and Transportation Engineering, East China Jiaotong University, Nanchang 330013, China;
2. State Key Laboratory of Performance Monitoring and Protecting of Rail Transit Infrastructure, East China Jiaotong University,
Nanchang 330013, China)

Abstract: It is necessary to understand the bending moment distribution law of each surrounding pile, especially
under the dynamic load of train, when the surrounding pile—soil arch chord coupling anti—sliding structure (SP-
SC—AC anti—sliding structure) is used in the control design of creep of high speed railway subgrade. Based on
the study of creep mechanism and deformation characteristics of subgrade in a bridge—tunnel transition section of
the express railway, a three—dimensional numerical model of subgrade creep protected by SPSC—AC anti—slide
structure was established by using Midas/GTS NX,and the non -linear dynamic time course + finite element
strength reduction method is adopted to analyse the governing effect of the SPSC—AC anti-slid structure and ex-

plore the bending moment characteristics and distribution of the SPSC-AC anti-sliding structure under the dy-
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namic load of different train speeds,and suggesting optimisations.The result shows: Spacing 4d arrangement of
main control surrounding piles of the SPSC-AC anti-sliding structure, The distribution of bending moment value
of each surrounding pile is roughly in the shape of inverse S; At a certain speed, the variation of the maximum
bending moment of each surrounding pile with time is basically the same, showing the shape of "simple harmon-
ic"; With the increase of train speed, the bending moment of surrounding pile in stable stage also increases;At a
certain speed, the bending moment of each surrounding pile in the stability stage is No.1 pile > No.3 pile > No.2
pile > No.8 pile > No.4 pile > No.7 pile > No.5 pile>No.6 pile ; The bending moment distribution ratio of each
enclosure pile is 1.00 for No.1 pile, 0.51 for No.3 pile, 0.46 for No.2 pile, 0.46 for No.8 pile, 0.46 for No.4 pile,
0.33 for No.7 pile, 0.31 for No.5 pile and 0.29 for No.6 pile. The research results can provide a basis for the en-
gineering control design of subgrade creep prevention of high—speed railway.

Key words: subgrade creep; train dynamic load; surrounding pile—soil coupling; anti—slide structure; moment
distribution
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Tab.1 Structural material parameters

Name Density/ (g/cm®) Elastic modulus/MPa Poisson’s ratio Damping ratio
Rail 7.8 210 000 0.3
Track plate 25 35 000 0.2 0.03
CA mortar layer 1.8 7 000 0.2 0.05
Support layer 2.5 30 000 0.2 0.03
Surface layer of subgrade bed 2.1 210 0.28 0.08
Bottom layer of subgrade bed 1.9 150 0.25 0.07
Embankment 1.9 120 0.32 0.12
Embankment construction 2.4 449 0.21 0.05
Abutment, pier, top beam 2.6 210 000 0.15 0.05
Anti—sliding structure 2.5 210 000 0.30 0.05
CFG pile 1.9 10 000 0.30 0.05
Pier and abutment pile 2.5 200 000 0.30 0.05
*x2 TEBH
Tab.2 Soil layer parameters
Soil layer Density/(g/cm®)  Compression modulus/MPa  Cohesion/kPa Internal friction angle/(°)
Silty clay 1.86 4.70 29.56 17.53
Creep zone 1.94 2.50 15 14.5
Completely weathered mica schist 1.96 23.6 27.6 252
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