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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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(b) Section of cantilever retaining wall embankment
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Tab.2 Parameters of small strain stiffness model for foundation soil

Model Him  y/(kNim')  EL/MPa  E'/MPa  E'/MPa  c/kPa @) Ey/MPa Yor
Sily clay 770 16.00 6.19 7.19 18.57 20.00 18.00 2790 0.000 2
Fine sand  13.00 19.00 16.70 20.00 49.98 5.00 28.00 7500 0.000 2
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Tab.2 Summary of foundation parameters of existing and new lines
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Fig.3 Mesh generation of PLAXIS model for cantilever
retaining wall embankment

Foundation G/(kN/m?) E/MPa v c/kPa @/ (°)
Existing subgrade 19 98 0.3 21.8 22
Surface layer of subgrade bed 24 158 0.24 22 32
Bottom layer of subgrade bed 19 116 0.3 21.5 22
Cushion 20 400 0.15 0 25
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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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Fig.4 Schematic diagram of observation point positioning
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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
Dim 0.5
d/m 1
Installation side ~ Silty clay 141.37
friction/kPa Fipe sand 86.39
Reaction at pile end/kN 353.4
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Fig.9 Influence of the length of isolation pile on the existing subgrade

XTREA L5 . o3 A KT B Bl 2 B 38 i A
WO R B e TP X R R TR E R S
A 0 P 5l R AT B S 1 B R S AR T 7E 3
b T AN LR ) R RS B T B A
A HEIKCE LS

YR BEE N 4 m B A0 346 A% T GE A 5
P AT 3.5 mm, 2 Bl 45 AT 4 14 o HC 4 il 20
AR, Wt ER AT, EBCR AR 4 m
Je A B B AR R AT AR B DA 6T I T 7 M 2R 5
W, A AN Z T3 a5 AR TR A AL R 8.134 mm I
% 2798 mm, I8 /0 X REA I 4 5 i R TR
3 (1R S 03 T s s R

4 B TIEHEIE B R

Ry A SR IR it I X R AT £ B0 AR TR P R ACR:
S SLIEHRCR

_ SO_SC
n="g, (2)

2 Sy D9 TCHE I 1 B0 T B AT B Ak 1) 7K P BE e
AR TE AR5 5 S, A 5 It 01 D0 T B AT 2k Bk 36
M AEAR

13 (2) AT, 2 =0 I i T e WA 47 1] s Ak
ARSI TORK: 2 O<m<l I, g TS Ji@ W AE 4% o] % 2 A8 2 A
225 m<O I, o s e AT P ) % B AR TR BRI AR TE A
L3 591 X i S THE MG A 7 - ) A5k 3 AL A 2 ok R
AT G, LB AL B K P B RN REAR I 4645

B8 m g FRHEMTHE " AT FE 45 R R 6 53K 3 1Y
AR JE P AR ME LN EE 20 A, B 1 A7 3 3, LA BE
ALALR ARSI Z B T R AF a2 15 i 2k
R T0% VAL Ul A LE P S T B R RO, A
S RE AR AR BT A2 B ik 1) T TR | 3 EAT 80k 20 i
2xt WEA 2R P Bl 2E 10045 i T AR TR 2 il b
HE(H K

*6 BERBRELERRFLEUBERE

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

7 direction X direction
Foundation . .
. Deformation control . Deformation control
Displacement/mm o Displacement/mm o
efficiency/% efficiency/%
Fxisti 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
Displacement/mm . Displacement/mm .
control efficiency/% 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

A4 m PR ESHE " THIR AR SR T Al A ) 3
JE Ak AE Z J7 1) L A2 AL 8134 mm I8 > &=
2.798 mm, i B HEAS LA H R 65.6% , A 308D
il % R AT s RE T A R, LRI R 2R 3 A £
PRUE(E . I3 Shatt— 2 0 T, e BRI 25 F At 00
IENINER A8 NI TR R VRS 2 NI IR X RN
o R T B AT A R o8 S A 00 e i g
RIS 1] {57 8% 5 | A A Ak 6y 17 T3 4 v BB O ol A
T IASAL AR I AR TR | T 0 I ) 1) A i
IR, R R AR 1 2 A T — R RS
EAT e 5L FL A s D00 728 T A5 BT I

25 bR AR SR B T e W B | B R A 1)
AR it A 42 ) R AT s 5 1) (32 8% AR T (o HL AE T I A
O Bl T 4% o B (L, A ] 10 s

—_
W o
T
’/
o
3

rol Standagd of slope (3.5 mm)

35
2 —o— Existing line(L)
£ 30 —o— Existing line(R)
S g —&—Slope (L)
gm\E 25+ —v—Slope(R)
=
a a 20
 »
Bz 151
g .é Colrol standard of existing line (10 mm)
R
S
j<5)
a

Cantilever retaining wall High pressure jet grouting pile Isolation pile

Observation point

B 10 =SB TaE
Fig.10 Displacement variation of observation point

ARG B R AR SRR R R A T R ]
RLFR% il Bl b PR BE A I 2 ™ A R AR BE IR, 7% X
SRGE T Ty B TG R T R R A kR
A ) E RS AR, TR AR G 0T A Lk B R
f o X T I8 T B AT AT A A R I R B, A AT

e S JE WA A B 4 5T B e e A, AN X
ASURE R AR BT 222 B Ak 14 T TR | [ I 3 e AT R0 /b
A R AT LR Bl X R Wi R A Rz 3 1
2 HEA T I R A B4 T, Ok ki S R e Rt TS R ) B
CESUPNIUE/ Rz

3 SN R T4 TA] 75 200 i T W Rl Y
WA S i 2 i DT B0 M AR 977 37 45 4 BEA T DR A2
Fo Wi, Do b 5 2 il T 3 1) B AT 45 44 ) 4 22 I 1
B, Xt A8 B s PR % I Ay 4 1 R Ak B ARy ] ik R
J5 75 RIS T B DR 8 M s B e 4

5 it

K A BRIT 371 £ (PLAXIS 3D) 2 57 £ {7
PrA Al AR H v B P45 2 K B X B i TR 5
i, WEEHH it T o A Aok i sh, T
HSS #5570 5 SR B FE T W A 0 Bl 25 Ak 11 12 A 4 i
K855 BE A I LA AR TR AR R A

1) XF B 5 B Bk B 40 3 B R 1k o I O B
Ve “8 m 5 B HEWIME+4 m R B ALY 07 & 7E R G
U E e E W E R AR TR A B AR B Y DT RE
k.

2) TEAB I 2 e T %k B A 2R 5 MR 5 K 1
7, 3 07 224 A7 Rl 285 A %) it T, A 3k i A 2k it T
g R T REA Lt KA sl B X5 i B0 A2 4 1
BB X BE o R A [ 6 A 0 300 35 Ak 1 78 T e o, R
JH B B A 2 et BE A R i 2, 8.134 mm
W03 2.798 mm, £F G LR il AR HE(E

3) 38 X AR R BT, B T TR
S 10T AT T B R A AR T X Ml B R AT A B
Uk /N LR R AT LR R R AR AR PR
TR B v S T WS A A (LA o ] 35 | o8 A1 8 g ik
ARG UTREAL RS, I RE 4% il T 4 %t BE A 2k 52



5130

TREEVE A - v BB U Ik i 2 T R A I i A8 TR 42 0 T 5 27

M), 32 1 800% =38 T0% 2247 5 o5 A T2 R P B 7
WHLRE T KA TR 8 B A Bl b AR il R A I
FEA R IRB R I X AR TR A, SR T
WE A 6 35 1) B |, 148 T B 65 o A 408 340 i A = 7 1% )
BRI RS AR | A X 3K s 450 T SR FH Rl 5 A Ak
B HIRRE IR 65% A7 .

B2 30k

[1] CAVERSON I G,LOWRY D. Case study-railway embank-
ment widening for CN rail and GO transit[C]//Dallas : Geo—
frontiers Congress,2011.

[2] X422 K. BEA 4k 3% AU 3 4 o 6 35 370 6 52 W) 1) i (D). 4k
B AR AEBETT,2014,58(S1) - 126-128.
LIU J F. Estimation of the influence of soil piled outside
the existing railway on subgrade settlement|J]. Railway Stan-
dard Design,2014,58(S1):126-128.

(3] 2R, J Sl SO ZAS | 45 O 2k oy o Bk 8 5 B R 2 RS
SRR 2 e R (. ki #31,2020,60(10) : 83-88.
LI F,ZHOU B Q,GUO S J,et al. Influential factors of iso-
lation effect of isolated piles for co-line high speed railway
subgrade[J]. Railway Engineering,2020,60(10) :83-88.

[4] R, SIS Brtis . 5 T BB s A N g 52 U O 2
AR DR TS, BRE bR HE T ,2019,63(3) : 1-7.

SONG X G,GUO S J,CHEN H Y. Settlement calculation of

co-line high-speed railway based on numerical model of

additive stress extraction[J]. Railway Standard Design,2019,
63(3):1-7.

[S] ATTEWELL P B,FARMER I W. Ground deformations re-
sulting from shield tunnelling in London Clay|J]. Canadian
Geotechnical Journal, 1974 ,11(3):380-395.

[6] BENS T. Small —strain stiffness of soils and its numerical
consequences|D]. Stuttgart: University of Stuttgart,2006.

(71 R Z, T HRBI. B AL R it 1 X 408 30 A7 6 52 il 174 4

(AR, 2 B 22Tl BHZ 2013 (4) - 70-76.
LI Z Y,DING Z M. Numerical simulation of effect of bored
cast—in—place pile construction on adjacent piles[J]. Journal
of Highway and Transportation Research and Development,
2013(4) :70-76.

[8] 4 K. KT HSS 4= 4 #5571 1% 4 4 i R R B bt 3D Hfi

STl A TREAEH,2010,32(S1) : 177-180.
GUAN F. 3D numerical analysis for a ultra—large deep ex-
cavation in soft clay based on HSS constitutive model[J].
Chinese Journal of Geotechnical Engineering,2010,32(S1):
177-180.

[9] Rz BUUA, TERHEE, 5. 1 XA+ HSSEIAI S
IR ()] A L TR, 2017,39(2) :269-278.
LIANG F Y,JIA Y J,DING Y J,et al. Experimental study
on parameters of HSS model for soft soils in ShanghailJ].
Chinese Journal of Geotechnical Engineering,2017,39(2):
269-278.

[10] A= HE+F , 0 57 o, 4% 50 4, 46, F g S AL ML 2 HSS S 4t

WK 3E R SEL)]. 7157 ,2019,40(10) :4021-4029.
LI L X,LIU J D,LI K J,et al. Study of parameters selec-
tion and applicability of HSS model in typical stratum of
Jinan[J]. Rock and Soil Mechanics,2019,40 (10):4021 -
4029.

[11] DA, TR b, b X 550 T 42 BUE 20 B b

+ & HS-Small #5250 W52 ()], 7 1 F14%,2013,34
(6):1766-1774.
WANG W D,WANG H R,XU Z H. Study of parameters of
HS-Small model used in numerical analysis of excavations
in Shanghai area[J]. Rock and Soil Mechanics,2013,34
(6):1766-1774.

[12] AAREE , 855 , AR BT, BT 52 40 A i i BE BT T2 5 i
1 AR08 2 T[], A+ TRR 24 ,2012,34(S1) :60-64.
MU L L,HUANG M S,WU S M. Soil responses induced
by excavations based on inverse analysis[J]. Chinese Jour-
nal of Geotechnical Engineering,2012,34(S1) :60-64.

[13] T L, XU, AL SC R . TR 4T S AP 42 00 I 30T b gk Bk
TE S5 A 1R 5 0 43 AT BIE S (D). 7 O e R T AR A 4, 2018, 38
(5):858-866.

ZHANG R H,LIU H L,ZHANG W G. Numerical investi-
gation on tunnel responses induced by adjacent deep
braced pit excavations[J]. Journal of Disaster Prevention
and Mitigation Engineering,2018,38(5):858-866.

[14] OLSCRA, E XU, 55, 45 (A 2s 8] A48 S5 P %) B% 18 415 Tt
RAMEZR M), A+ 515 ,2021,42(5) : 1462-1472.
ZHANG W G,WANG Q,LIU H L,et al. Influence of rock
mass spatial variability on probability of tunnel roof wedge
failure[J]. Rock and Soil Mechanics,2021,42(5):1462—-
1472.

[15] JE A, 00 B0 Je AL SC R, 55w sl Bkl - 14 A 8% 375 11 37 1]
T BB A GE[I]. & 1% ,2019,40(7) :2686-2694.
ZHOU D,LIU H L,ZHANG W G,et al. Transparent soil
model test on the displacement field of soil around single
passive pile[J]. Rock and Soil Mechanics,2019,40(7) .
2686-2694.

[16] AE P B Bt 6 8 2R 358 7 i i Y 5 U o vy I ).
B3l TR 4 ,2015,32(2) :43-47.

REN Q C. Application of cantilever retaining wall with pile



28 SN I TN

R 2022 4

foundation in subgrade widening engineering[J]. Journal of
Railway Engineering Society,2015,32(2) :43-47.

[17] B 50 , e RARS 2= 010, 45 39T At 4 I 0 Bk A7 T AT o i 2k
e B R B 5 SR WP AL ()] e MLk B R R, 2016,7(2) 1 15—
19.
YANG Q,GAO B S,LI J Y,et al. Research on subgrade
construction scheme of newly built railway close to ballast
less track high—speed railway[J]. High Speed Railway
Technology ,2016,7(2) : 15-19.

(18] 10 5. vey 2k e ik 35 58 B UL I 2 1 0 R WF 510,
BRI AR HERETT,2017(5) :61-64.
HU R Q. Research on settlement control scheme for high—
speed railway widened subgrade[J]. Railway Standard De-
sign,2017(5) :61-64.

[19] 5K 3 . oy 302k J ik 58 5 S C I8 728 T 2 ) o M0 3 AR 1o
AR Bl Ar it ,2017,61(4) :47-50.
ZHANG W T. Discussion on subgrade widening settlement
deformation control and monitoring of high—speed railway
[J]. Railway Standard Design,2017,61(4) :47-50.

[20] 24, iz L 2k B A 0 AR B BT 5 5L RR(D). BRIE by
WEBETT,2014(1) :38-41.
WANG X R. Design and practice of subgrade widening
project on railway passenger dedicated line[J]. Railway Stan-
dard Design,2014(1):38-41.

[21] EBEME, RN, R, . e Uk I IR R 4 M 4 b
T R P AT O IR BRI S ()], kol A e 8231, 2018, 62
(11):10-14.

WANG A L,CUI J J,HAN Z X, et al. Research on settle-
ment control of medium—low compressible soil foundation
of high speed railway[J]. Railway Dtandard Design,2018,62
(11):10-14.

[22] XUARHR SRR e, BT | A5 - A b Ak A AL S 0 0 BF
FERHAE R B X ST TAR R R[] £ ARSI TR
2 (P BE3C),2021,43(6) :38-47.
LIU W H,ZHU H L,HE S J,et al. Experimental study on
parameters of hardening soil model for soils and its appli

cation to foundation pit engineering in Nanchang|J]. Journal

of Civil and Environmental Engineering (Chinese and Eng-
lish)2021,43(6) :38-47.

[23] R B Jm. Bt % 3 ¥ BLYE . TB 10001-2016(S]. db
A0 P EARAE S RRHE , 2016.
NATIONAL RAILWAY BUREAU. Code for design of rail-
way subgrade : TB 10001-2016[S]. Beijing:China Standard
Press,2016.

FE—EE IRFEV (1998—) I, Wi w58 A=, W58 5 1ml Ry $L3E
2238 2k % B I K . E—mail : 1426797873@qq.com

(BTG £ 97)



