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Abstract: For the railway in operation period, the high—speed railway subgrade outside its subgrade with the new
cantilever retaining wall and other new loads will inevitably produce a certain displacement deformation on the
existing subgrade and affect the smoothness of the track. In this paper, based on the construction of the can-
tilever retaining wall subgrade section of the Nanchang-Jingdezhen—Huangshan railway, combined with the actu-
al conditions, the finite element analysis platform (PLAXIS 3D) is used to establish a three—dimensional numeri-

cal analysis model, and the HSS model is adopted to analyze the influence of the new cantilever retaining wall
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embankment on the adjacent existing lines, and the causes of the disturbance are explained. The actual con-
struction standard value is used to control, and high—pressure jet grouting pile and isolation pile are applied to
solve the disturbance caused by the new line to the existing line. Then the control efficiency of various measures
is evaluated, and the key control points that need to be focused on for the new embankment of the parallel line
are put forward. The calculation results show that the scheme of “8 m high pressure jet grouting pile + 4 m iso-
lation pile” can effectively reduce the deformation of adjacent existing lines. The research results can not only be
directly applied to the railway project, but also to the new high—speed railway project in the future, providing
construction experience.

Key words: high speed railway; cantilever retaining wall subgrade; settlement control standard; high pressure
jet grouting pile; isolation pile; HSS model
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(a) Cantilever retaining wall layout

(b) Section of cantilever retaining wall embankment
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Fig.1 Cantilever retaining wall
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Fig.2 Yield surface of principal stress space in HSS model®
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Tab.2 Parameters of small strain stiffness model for foundation soil
Model Hm  y/(kNm')  ES/MPa K- /MPa  E/MPa  c/kPa @) Ey/MPa Yor
Silty clay 7.70 16.00 6.19 7.19 18.57 20.00 18.00 27.90 0.000 2
Fine sand 13.00 19.00 16.70 20.00 49.98 5.00 28.00 75.00 0.000 2
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Fig.3 Mesh generation of PLAXIS model for cantilever
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Tab.2 Summary of foundation parameters of existing and new lines

Foundation G/(kN/m?) E/MPa v c/kPa o/ (°)
Existing subgrade 19 98 0.3 21.8 22
Surface layer of subgrade bed 2% 158 0.24 2 3
Bottom layer of subgrade bed 19 116 03 215 2
Cushion 20 400 0.15 0 25

23 THTEHEMEEEEISRE

2 BN R A I L R N g Dy st B RE A 2 AE K
185 T A B e A 0 [ 25 TR 5 DR e R A £ L it in
G Ze g BT B IR SO RS AT R Ak
Jiti T B A ASEAUA . it Jam P i 28045 B O i R AR
BRICHE H 25 ff 03 A 98 BE R 3.1 m, i R
64.1 kPa; = Bk A HE 5 4 faf 2853 41 58 B R 3.4 m, fif
R5R E R 63.3 kPay HRLS LR 10 51 25 fof 25 50 A e i
3.3 m, far #5R E N 68.02 kPa,

HARBUEA PG T BT 55 1 25 946 0
J1VA 5 55 2 20 WA R R BT 00 A 4805 265 3
W REEIEAT LA 3 50 4 4 HIRITF RS R A
TR E 5 A R R L A R ST A ORI 7 A
HEAZ

24 fIRBTRIZHIFRAE

TESEAT it T 95 i 4 B s, R 5 A LA Rk
LV TR ) SRy 4 T A v A A A 0 3 R I B
TR UURE Y BE AT 434 a2 B e i, T U0 R 4% il b
WIS MR, — A KT 10 em, AT H LAk —
Jry & WUt T 7 58 SRAE S R A 6 2 1% 0 o 4 il A
Ik BT U A KT 10 mm, W03 3 iR, w LA
K I E T T 587 v AR AR R R B I S T
FLAEYH 1710, 3X 02 i Tl BEAE R 258 T )5, W4k
UL REA LR TR — 2 1Y TG UURE A, NI DURE LS
BRI AR LA 3 Ak R M 4R R TR
FEWIAARUE  H 03w BE o X T A SCRY BV Y 5%
Bt i sk ik 8.750 mm, iU N 3.5 mm,

®3I PH_BEIVLKBEEREREHNIRER
Tab.3 Settlement control standard of line foundation

Foundation Single settlement/mm

Cumulative settlement/mm

Difference between adjacent measuring points/mm

Existing line <2 <10

Slope <0.5 H%o

<5
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Tab.4 Displacement and deformation value of existing

lines
mm
Existing line Slope
Deformation
L R L R
Vertical 4220 15.658 2.005 32.264
Horizontal -27.761 -31.799 -25.398 -31.813
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Tab.5 Summary of PLAXIS model parameter of high
pressure jet grouting pile

Parameter High pressure jet grouting pile
E/MPa 1220
G/(kN/m?) 2
D/m 0.5
d/m 1
Installation side ~ Silty clay 141.37
friction/kPa Ripe sand 86.39
Reaction at pile end/kN 3534
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Fig.7 Influence of high pressure jet grouting pile length
on existing subgrade
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Fig.8 Displacement nephogram
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Fig.9 Influence of the length of isolation pile on the existing subgrade

X R LB o 53 A KL Bl A AR 3G A
WO R B e M TR 2 X OE B TR E R S S
A 0P B A 35 X A I R B e AN PR AR R AE R
A T A AN R ) AR R Z B T B R A
A HIKE AL FEIG

AR E Y 4 m B A3 3 A A T A 3
P HAKTF 3.5 mm, {H 2 Bifl 25 A 4 3G o 4 ] R0UCR
AR, Bt BT, EBCR MR B4 m
Fe AT B B AR R AT AR B, DA G I T 75 2R B 5
M, A AL Z J5 1 S AR T AL A% R 8.134 mm 95
2 2,798 mm, Pl X REAT B LA 52 i R TR
3 (1% 4 U3 T 4 S AR R

4 HEITIEHEIE B R IE MG

S R M X8 A 2 0 A B R
5 XBEACR 7

S-S,
=S, (2)

FH LSy Ry TCHE i A 1 T B A % 1 7K S BT R
AR T8 B 5.S. R A 15 it A 175 150 T SR A 4 ik 35 et
AL A8 R

13X (2) T, 24 =0 B, 7 R e M A s o g ik
AR TG 2 O<n< L B, 1o R T8 M A 92 i s S6 A8 I A
24 <0 I, 15 HE AT 4% ] i S AR T RS T AR T, AR
S SR R M ATE A T o A6k R R AR A ol
AT, LB SE A KT B FTTREVE M AE TR H8 45

K58 m B R BEIHE B ST A R K 6 SR 3 W
A5 JE 45 il B o (BT B AR AT B T A I, H At B
LA BRI 7 3 T KA B, AR B il sk
RE T0% LA 1, VEBHTE PSS R IS S R BEWEAT , A
AN A A A 97 A2 16 322 14 TR DR | 3 B AT 200k 0 s 1k
2R X BE AT 2k R M Bl 0 00 A A i T e 0D AR T s i A
HE(E K,

*6 BERBRELERREGLEUBEMRE

Tab.6 Displacement and deformation value of existing line after high pressure jet grouting pile treatment

Z direction

X direction

Foundation Displac y Deformation control Displac y Deformation control
‘splacementimm efficiency/% {spracementimm efficiency/%
Existi L 1.659 60.69 -7.793 71.93
xisting
line R 3.715 76.27 -9.189 71.10
L 0.457 77.21 -6.731 73.50
Slope
R 8.134 74.79 -9.401 70.45
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Tab.7 Displacement and deformation value of existing line after treatment of isolation pile

Z direction

X direction

Foundation

Deformation

Deformation control

Displac t/ Displac t/
isplacemeniimm control efficiency/% isplacemeniimm efficiency/%
Existing L 2.157 -30.03 -9.449 -21.24
line R 3.774 -1.59 -10.325 -12.36
L 0.604 -32.27 -8.272 -22.89
Slope
R 2.798 65.60 -10.826 -15.15
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Fig.10 Displacement variation of observation point
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