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A study of the deformation of anti-slide pile and pile-plate
structure in large landslide

XIANG Lirong, CHEN Weizhi, GUO Zaixu, YE Dan, JIANG Lei
(China Railway Eryuan Engineering Group Co. Ltd., Chengdu, Sichuan 610031, China)

Abstract: When the ballastless track subgrade is constructed in complex and dangerous mountainous areas, it is
difficult to solve the potential slip constraint of landslides and settlement control of subgrade by using the existing
conventional anti-slide piles or pile-plate structures. To meet the needs of the ballastless track subgrade passing
through large landslides, an innovative anti-slide pile and pile-plate structure is designed, and combined with the
construction of the Guiguang high-speed railway, the field monitoring tests of the combination structure in large
landslides are carried out. The results show that the maximum lateral displacement of both the anti-slide pile and
pile-plate structure is located at the top of piles, meanwhile, the lateral displacement decreases with depth. The
difference in lateral constraint of the slip surface will cause sudden changes in the lateral displacement of the pile
body. The bending moments of anti-slide piles and foundation piles first increase to the peak point and then
decrease with the depth, which can be described as a unimodal curve along the pile depth. The bending moments
of piles increase in the rainy season, but decrease in the dry season. The anti-slide pile of the combination structure
system can be used to control the stability of landslides, and the pile-plate structure is mostly used to control the
settlement of the ballastless track subgrade. Therefore, the combination structure can be used as a reinforcement
type of ballastless track subgrade in landslides.

Keywords: ballastless track; large landslide; anti-slide pile; pile-plate structure; deformation

YW s EHA: 2019-11-14; EiTHHA: 2020-10-20

ESWE: WIAR I E % 1) (2019YFG0460)

FE—EE: R (1973-), L, Wi+, w g TR, 32 %8 DA iy o K K K TR TR 5 o E-mail: 1098988742@qq.com
BIAESE: B (1985-), 5B, Wit S TREUN, 2 NS A - M A L S5 M 75 o E-mail: chenweizhi55@163.com


https://doi.org/10.16030/j.cnki.issn.1000-3665.201911032
https://doi.org/10.16030/j.cnki.issn.1000-3665.201911032
mailto:1098988742@qq.com
mailto:chenweizhi55@163.com

- 126 - 7K SC L T

It 5 ¢ ] e 3 ok S A ) R R, ek B 1 4 4
M1 11 DX e, 35 285 o s o T SR B e B e ke T
MY R R P E X, )2 A A BT A
CHFHE . ) o e Ak e 8 I e LA JE 0 ke 1 L XS R
T A, SR FH B R e I, I T R i
AR SR T IR A A R R T R 4 o 7 1 A 4
PRI R TR RS E A M b
W 454 WEAR 2 A 2, s 1 25 SR e R 4
VS A S T i BOH R LR, 2 U a4
W U B T 9K A U 4 B T DR, A
e FHAK U8 LB R | T 0 45 A LR SR HE A i 4k 7
T Ak K Bl BEIA R R i, sl n
SR 75 M 5 Ak B AT DA S T e kB M T
W, AR IPE™ Y AT 4 B B N R AT SE T  H S
TE 18 P B B R A s i

AR 4% M 2 o B R DT I 10 A 0T e, 1N B
T 5 T AR e L 9 0 v kb B A R4, B
MR 25+ B BN FH T 25 22 M Turku 3 Toijala ) 28 2% 2k
[, AR A K VR M, SR T K 400 m BB AR
g 5 R SR 5 W IR A 22 2 LR N 25 2k 8 HLS-
S, &8 T —BL 500 m < JCUT R AR AR 25 #4738 3 455 1
o3, ARGF o R T B AT ESR Y R A R — Y
OR it 5 A I B M T A A e B B K B 8, EL M R K
PrAEw, A T IAE s 17 300 km/h AU EER, BT
— B K 3443 m I EAR S5 R

[ 5 T P A B 45 4 1 TR S fB1 2 R Y v
TR U A 205 Pk 6 5 0 e o 28 ke A A
TR 2P b L, B0 R TR UM I R, B3R
T RS R Y R s G R T AR 4
A 6 5 ke il JEL TG AT 60 T e I e A v R Y, e KRV %
B2, KTV RE e 20 m B VAR B T B E 3L
30 52 Hb RE A L R R, IR AR A
b BT R R A R B RV L ERG,
e TG T T RS e 9 1 TR R M, AR W
A T R R TG B R, () N R
VUM TSR o T A48 SR A A 455 42 Tl 0 39 b 3
YU, HCAFTE (4 1) FULE A 0 205 F0 7 HLF) 0 S 4
B AR, WS T O A A e kb A U
BRI 52 T WL 4 AN 4

Hy 3 7% B0 M AT - AR 455 H 7E B 6 BB VR 52 T ML,
RSCEEA BB T M ek g i, TR TR
S 0T A B 4 ) R W B B BT

1 TITiEMR

1.1 TR R A

BEPE 2 TN O 4k % DK51+902— DK52+110 B
R U B, A TR 2 TS BRSO FE % I 2 1)
Gz 3 LR AR P28 ), W oF man il 1 fF
o Z T MY JE # AL S, 7 T4 T i & TE
4R T DX 5 T 34 57 8 T BRI R b B YT T e B S 0
R TE R 2. KA & # ) 52 EW [, NE [7]
JR AT, E AR AR A, B b A F 1 BE A R

\
\
FoEoooooog
* 4
)

HEPEH T

B1 BETEEIERE

Fig.1 Landslide plane and engineering measures
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Fig.2 Auxiliary shaft 2 section in the landslide
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