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A Numerical Simulation Analysis of Soil Displacement Effects Induced

by Construction of Single High-pressure Jet Grouted Pile
WANG Yu' HUANG Degui’

(1. Chengdu Huafeng Engineering Survey and Design Co. , Ltd., Chengdu 610041, China;

2. Southwest Jiaotong University , Chengdu 610031, China )
Abstract: To investigate the pattern of soil deformation around high-pressure jet grouted piles when they are installed in
close proximity to an existing high-speed railway, this study focused on the cross-section where Pier No. 198 of Hangzhou-
Ningbo High-speed Railway is located. Combining field tests with numerical simulations using the finite difference software
FLAC3D, it examined the influence of grouting pressure, pile length, and soil modulus on the extent of soil displacement
effects caused by a single high-pressure jet grouting pile. Findings reveal that: (1) In field tests, the soil displacement
effect induced by single pile extended up to approximately 16. 5 m, accounting for 82. 5% of the pile length. (2 ) There
exists a positive correlation between the extent of soil displacement effects induced by a single high-pressure jet grouted
pile and both grouting pressure and pile length. (3) As the grouting pressure increases and the pile length grows, the
affected distance of the soil displacement effect expands. (4) An increase in the modulus of soil surrounding the pile
leads to a decrease in the extent of the soil displacement effect associated with high-pressure jet grouting. (5 ) During the
construction of high-pressure jet grouted piles in close proximity to existing high-speed railways, it is essential to establish
appropriate construction parameters and conduct deformation monitoring, implementing deformation control measures if
necessary.

Key words: high-pressure jet grouted pile; soil displacement effects; field tests; numerical simulation

s B H#9:2023-05-31

YEE®IAT: TT(1990-), 5, TR,

SI3AE: B 5, WDt . m R BEUE G T OSBRI () ] S BREREOR , 2024, 15(3) 173 -80.
WAGN Yu, HUANG Degui. A Numerical Simulation Analysis of Soil Displacement Effects Induced by Construction of Single High-pressure Jet
Grouted Pile[ J ]. High Speed Railway Technology, 2024, 15(3) :73-80.



34

T, A R AR A T AN R B AT

202446 H

Bifi 5 o AR B 2 B L AR A BRI 1, 20 T SRl AR
T T 0 o 2 e ) R T I B R 38 R R A
T TSR HO I, 25 Ak s 22 A R FH A AR AR
W R SR P S i — ) B, 5 R AR
Sh—Fit Tk 2 ke il T RAIR Y & A o 78
R R R TR AR RN N .

e R E M ATE IS S v R K e 3 3 o) 4 i S
TARFES AR )2 h Sl A 2E SO 5 T R R AR [ 2
PRI Mo, 75 5 8k B4R 19 T A5 H Tp 15832
JEJE O e R B R 1 — B AE 20 ~ 30 MPa,
TR B T R AR TN, v M A i T 2
SEECE P AR A B A . AT i [ DX 5
VTR T S R 4 o), e Mt T mT R XS R A
TR I L B S P AE AN RS2 o SR PRE RE A e
BRPRLR M A A BT MR 01 AR
1 IO 7 s I A D= A S N 12 R O
Abaqus FRAUAN [R) it T ) X BE AT o T Ak A b R it
B, DB 3 AR A T PEAR G5 R BRI
AL AR A A R
WA, W i R M I R ke SR 4 - A LR
TR 75 e R BT A S i AR AL R

ARTCLAZR LT 329 [ 38 2P b i TR
TN s ks B L N [ T AR AT 5, TR i R i
WA B G, DARR ST PR T 5 | RS R P 4K = b X 4TS
T b 2 AR T BRI s R P g S b, (o A PR 22
SERAE FLAC3D #87 FRObE = 2R WF 5T 5 R M i
PAME AR R ) B | R RS ECR A X R 2 B
w3 VA )= A L EpSIRE

1 ISR

22417 329 [EE B B i i TR R I T I
T 5 e e 22 498 A A B TR T A G 40 o
TR T b TR ] 7R R A TR R AR - b X A R
HIRRE T 50 m, e fKIEAKE /N 60 kPa, £5
A TR i T4 P 28 5 2R FH w8 FE e M A 1157 7 b Ik
AbF 329 [ AR 2P % 32 2T U 80 km/h,
Hb T B AR ME G RE 47,5 m, S0 SR
BRBGER AR 1892 mo oy FRBEMTAT H S Ah P IX 5 5
B A R AT (B s /NI B R 44 m, BORF T2
TEH PR R B A R fff O oo SR K B 42 4 as AT A b AT
T IR, LA T e FEE M A A it T8 ] R 5
A )2 AR R

P b S A 2R T I AR OB R b S B e, 3
ST R A BE AR DURR B P 2 AR ORI

PR A2, b R A AR A DR R )2
KAb)2, PR S AT I BE IS o AR vk nT
BT R AR 198 S MR I I )25k 4 2,
a3 R Bk B Ie Ry RS (- 0.0~ - 10.0 m ), A
PRFE +(-10.0~-15.3m) B FEEE +(-15.3~
—23.4m) MR T (-23.4~-45.0m), T
Fil AT R 2 20 M 2R T, LK A7 L I i 38 52 S A
M, ZE P AR B I . WY UK AR U R IR 2
PABCA FALBR TS K R EBRA RO S LB R oK R
K. S TR N 2B B A5 R R, 1%
X3 A 2B HAR AR K

2 B S

2.1 RWHE

SR FT e WA it T 3t b ] L 2 A
TERLEE, JF R T BRI 00 . a6 7 S R 4
JE AT B I 43 A e 45 A DG LA, SR 5 47 B
B FTR . LA 2 re st s v I I DX A7 B R g
TRER AT AT B, P AT 2 o K B TR SR B 22 [
A KPS RS W o5, LS ] L 2 7K S A 7%
F14) SIS0, BT X A T 5 T AR S A 18 ) ok A
B2 s AT 5 MR R 31 m @9 i £, 7K
J7 T M REE AT DA ST 28 8 G W T A 1 ~ W 5, R
B 3 m.9. 4 m.18.4 m.32. 3 m.44. 6 m; 55 %
[l AT RS 3 m TR EE B RS R

o HpE
§ R
A fEX

50

“ifﬂlﬁ}rﬁiiﬁl}ﬁ/f)i

% 2
% 2
% %,

1 EHRBTIEREE(m)
2.2 RIESH
PAECR ] T E A TEmTA G T, BRI R R
ZHNFE 1 PR,



5531 S S T ) i i T 7wy RV G E R E ST 20244F6 A
o123 1K 5 0 7J(5EHﬁZ/I?(r)n 15 20
:?%%ng[%@:::::: S | | | |
6 -
CI S S S < HR LI R T 231
12 b
"""""""""""""""""" E o qsbo 4. ) IJERE G-
3
-1 R L 2 st
------------------------------------ 2y BB L4
WRE 4 W B RE £ BE2E 3 m
R 27 | \," : . gg%z %?‘5944111
i ‘ —— JER25HE18.4 m
WAL WA WS Wa WS i +§E?§§ri§ﬁ§m
* 41 - A2 .6 m
MR () LR Lt
_ 15.0
E2 SRS SR EE(m)
1251 4 1503 e BB
- o g -=- 2 mm PR HARTE
x1 BEREXBERASHR £ 100
51 B 5 H B =75
o Y - B
TEmTRNE TEAEmE HEAR/mm 600 j sol
¥ JE/MPa 25 Wk /m 18.5 R 3.64
25
7 /(r/min) 20 LR /m 1.5 Ta
SRR | P.0d2. S MeRERRER |, , o0p L 052
(424 KYE, AR < 1 BT Aom/min) 20 0 5 10 15 20 25 30 35 40 45 50
I /m

2.3 BfEKFAIR IR

BRI 25 SR 5 AN AR ST A i £k Rl
ARE KL RS fie KB BE K V- B 22 A B an 141 3
FIr R BRI 56 2R B il TG W A5 1L W A 2
T b 230 LS S BOR, HRe i 2 (- 5.3 ~
- 16.5 m) ZME G RBEHA )2 2% E 5%
AV A 14 K, BRLATE il 175 | A - AR T e il ke
AR, W A1~ W A5 5 e R AR5 B8 S DN 53 )
H12.1mm. 3.6 mm. 1.6 mm.1. 1 mm.0.5 mm. =ik
R M RCINE i AU AR N DS A L A= S EpiE
HIE 2 mm LAY FEHRAERS 2 mm g hlARvE T,
Jiti T2HCN 3R 1 R S, SRR 2800 5% M 2
29165 m, HHEKH) 82. 5%

3 BERMITIE

HR A5 07 B 1 , SR P AT BR 22 43 44 FLAC3D
THE BN St T A0 AR T L2 KO B . BB AR
5+ D A AT % FE MO 45 # F1 PN R AL, 221K 4% 117
PRSI0 5 5 @ AR 2 R AL AR AR A R 23 R 7k
HBJZ s A FEHL T K M T4 A5 TR 5
3.1 HiEEEREER
3011 HE IR ISR

PAREBUER 145 m, 58 33 m, R 45 mo BREAE
R 0.6 m, MK 18. 5 m, BEA mHER R A1 10 m,

(b) BORHA B 2

El 3 PRI EREN S TR RS0 5 E

T 8 m, 5 2 m, HIR 0.5 m; B K 6.4m, 7% 3.2 m,
9.6 mo SR E W% RS XT 45 R AER P 52 ), 78
o FETHE AT B 3T 152 8 n 228 D s
Mo AR NMR MBS IR — FEARHED], SR FH B AR 5 0
FAITHALL, ZENER 2 PR .
*2 BEREMERTEMEISEHE

= IR | T pree i 7
LR o) B I1/Pa | BRIERTHL/Pa | ARALL (kg/m")
FhR ) g
sy | 20 [ 13:0x107 | 18.9x10° | 0.3 | 1860
JRUEFEE L | 110 | 13.5x10" | 5.4x10° | 0.42 | 1730
FAN ==
%’fﬁﬁf 13.0 | 16.0x10° | 12.6x10° | 0.35 | 1830
o
%’Tiﬁf 17.0 | 36.0x10° | 24x10° 0.3 | 1930
3.1.2 AR

BRI RS« R A« y 2 [LES,
ZEA B E x 1WA , BRI S E y [0 8%, 3R
N H HIT . SR R AU e T e S 1 7, A
% T8 T A ARl . E 4 Dbl DKM
JEHN T3 5 QW AR GERETE R BB 5 I
SUSCARRRIT ST — Rl DT IR, THZ




34

T, A R AR A T AN R B AT

BARE s OFERE NS T 43 BN 7 | [RIE PR SE IR HG,
FEXRFAA W I 5 AT W
3.2 RO

BAEBLTS LA INE 4 . hE 4
FTAT, o T M AT i T XoF ] ] Jo2 25 3o JAS [ 782 B 1Y)
KPR, I IRAEXS BRSPS 2 B o e R e A
A0S 3 R A v K S N ) A ) e Ak
PR K A% (158 2 vy Sk AT R+
AT AT B KPS o R T e S B AT s Tt )
Pl b J2 AR 455 2500, M2 77 A e 8 v R e M AT
KFAF

20

0 Q. ' 16

| 12
-10 ' 80 E
g ol | 40 =
o 0.0 5
¥ 30t 40
wp o e

0 20 40 60 80 100 120 140 M 39

K& /m

B4 HERUMEEKFEUBZEE

3.3 {REYIGIE

FARE B 00, Sy W b 2 K S S A ik
5 AN IR A% W A, AT T ] AR B Ol 2 G 5
WIS 1~ WIS S, SAFIIE B 50 3 m 9. 4 m,
18.4 m.32.3 m.44. 6 mo HUAE LI 50 FE(E AR U
P B A W0 S g AT K T B 3, BE
Jit 5 A AR AR T 5 ik AR PR, WA A 3 ~ A
F5 A IR R AT W 1~ W e 2 Ab i 3
/N

R T A B 25 A B A A BRI UE o W A 2
1) B0 37 W0 T B R 5 SR AT % L, Al 5 s o
5 A AR B 9. 4 m b, AR B34 2
FIZRK GEZ/NRE B R 15 m RE LT, Bl
W AV BUE A H 2 AT BV & . R BRE
BRI 25 & A B A, HBUR 0 1 20 R /N T4
(AL, BT LAZE MG 25 15 m BREETE I PN, Wi o5 2 %4
BB A5 RT3 W i 2 %

25 LR, BT I W AR AL AR A
ARSI BE 5, AR RS K T ) S v R A
OISR — 3, A PR 2500 Tk PR AL K S
Bk A H, BT RAEA T T S B0 B 20N 52
30T

4 TSI LA IR
BT 85 PR RO B 90 FE K A 5, B

20244£:6 A
KPR fmm
0—1 012345678 9101112131415
3 -
6 -
9Ob a4 HPEBEIHRHLC3-D
12 +
Eosb 4 TERFELG-D
i
%8t
o BRE LA
24 B 142>
27 v
30 f —a LIRS
L —o MR

5 B TIEREN R 2 AT E

FHA BR 22 3 34 FLAC3D ®F5E 0 T 350 (T % 17 .
AN ARSI X v R e M AT ERATE i T 28007 1)
S
4.1 HEISEIHFLRMMZm

SR IF 5T PR TR 3R R X B A REONE A5 ) 35k B
AMEREARR 0.6 m, HEK 18.5 m, Vi E J7 4 % & Ny
20 MPa .25 MPa 30 MPa, 7347 Wil x5 44K 07 8% 2
PR T RA e AR AT O L RS AR A R A

(1) W s A %

PRI 51 ~ Wi g5 5 KSERE RS , 43 BT i TR i
WAV il T A - A4S LA, AN RIS e g = (A ) 437
FEZ aniEl 6 Fioms .

F T 6 TT 2T, B S 2 S0k 3 m A A, 1 A 7
& X6] te H T M AT 9 s 7 722 A 5 el i BBURK , DRI AE A TR
PIREE LR <3-1> I 1 AR [ 57 5% th 2R B
FE SRR, M3 J7 ok 20 MPa B, Wil 55 1 4b 4
AR [ 457 A2 B RABM 5. 09 mm, YR ABH 2. 82 mm;
MR E 1R 25 MPa s, W 5, 1 kb =44 (4 g i 437
i KAE R 5. 72 mm, WRAE R 3. 86 mm ; 4iEIK KT
k30 MPa Bf, Wil i 1 Ak 4 A 0 ) 42 8% F5e KA K
8.97 mm, K KAE A 4. 77 mm. AT, AN ) (v 5578
Al SRFEA— B, W B B MG, RS RO B
5 v e M A B 225 0 384, = A 1 457 B8 S T8/
AV 7 B R S M ATE s , LAY 1 57 % B T 2 1 )
AN B . AE B S R R M AT AR [ 7 AL, v
FE I3, A4 1) 457 (L B e KA R 35

TERIAS 2 mm FEHIARE T, 3R F153504 20 MPa.,
25 MPa .30 MPa i, HUAE K SF-52 00 B 25 435504 10 m
12 m 15 m, HHEK Y 54% 64% .81% ., WL UL, #
A S M B Bt A S 1 15 T B S K, K
P AR A LA A ST M 1 S S i KK S B B 2
JE I B AT S o PR M B A 1 7 T



253 4 T 5, 4 e PR TR 00 BUE AL A BT 20244E6 H

KPS /mm JKPALFS/mm KA FS/mm
— S =N <N — S =N en <t N — S =N <N
0 1
3r L 5|
6F Fipok £ Fipvh e 6F Fik £
9k g +<-3-1> s i 1<2-3-1> 9 B gi+<-3-1>

12 _ R 12+ _
£ 5L IR +3G-1> IR ) P R IR 131>
e /- S R /A - R/
% 18 1% 18

ot TR A BREL -1 I A WEEL@r 2t g BFE L1

241 BT A 4 <4-2> —=— EE%zﬂJB m 247 Bt <4-2> —— EE%zﬁim m 24 B+ <4-2> —— Eﬁ%zvfm m

27r PRB25 9.4 m 27t PE B2 5 1£9.4 m 27t PR 225 1£9.4 m

30 +EE%2’7$f184m 30 +EE%2’?1‘f184m 30+ +EE%2ﬂﬁ184m

33l —— BB HE32.3 m 33l BB 25 32,3 m 33l B2 323 m

—— P25 4144.6 m —— P25 H44.6 m —— P25 HE44.6 m
(a) #JE 20 MPa (b) #JE 25 MPa (c) %% 30 MPa
6  AREERE DT AAMIERI 2k E
100 0.8 0.63
8.97 0.7
8k - §§E20 MPa 0.6
e —o— JJE25 MPa 05l
£ |65 —s— %JE30 MPa £ 0a
R 6f - 2 mm{ I f bR ETT
=509 » 03
Z 4 3.52 |02y
< . 0.1 - ik
j& 5 205 2,08 00F 5o -0. KT
el 55T~ 1.26 0.1F .
A o
of 0.46 20 22 24 26 28 30
1 1 1 1 1 | ‘]Iﬂﬁ}j—:jj/MPa
50 510 1520253035404550
KFHB /m B8 ARELERENTHRABELZE

BE7 2 mm (RFRAEEERE F B AR R
4.2 HERIHE LR RI R

(2) BEAT i AR AT B B FER AT IE 15 m . 18. 5 m .25 m, WFSEHE KX T4
PAKE R 7 R 20 MPa.25 MPa. 30 MPa B, H&0W A5

PR BOUT R O\ ) K7 B B BB AR AL AN K, ¥/ T (1) Wi xSk 8%

0. 8 mm, PETEN 1728 A At v R BEmTAR it T X 47735k AR Al i) (57 7% iR AN & 9 FF7R 2 mm i

UUREFNAC RIS MAAR N, I RURAT S B RSB T AR FBERZ R A ] 10 B
FR P A RO MR L. AR RS 2 an AT 8 i

FKAE A% /mm FKAE A% /mm FKPALFS /mm
0 0 2 4 6 8 101214 16 18 20 0 0 2 4 6 8 101214 16 18 20 0 0 2 4 6 8 101214 16 18 20
3 3 3F L -5
6l ggﬁﬁ*\+§'€ 6L ggﬁﬁ*\+§'€ 6k y @J)\MJJ_‘;&
obdi >y mmEEtedn ol W) ommEresn ol 4] JBREEGEL
E ﬁ I WRERH LG 8 ﬁ I WIRAB LG g E WIRRE 13-
S 1 - I /A al A
[\.& 181 [\.& 18 5SS 18
21 A <4-1> 21 WA <4-1> 21 FF g -1
PV ittt PV ittt D - s oo S
Fi+<4-2> —— FE25H3Im Fit<4-2> —= FE25H3m e —— FEB2SHE3 m
27¢ e BB EHE9.4 m 271 e BB EHE9.4 m 27 BREE o oS 9.4 m
30t —— BEB2 5184 m 30} —— JRES2HE18.4 m 30 42> o PEEEHE184m
33L -V EEl'Z'JZTF*E:Q.?) m 33L -V EEl'Z'JZTF*E:Q.?) m 33L -V EEl'Z'JZTF*E:Q.?) m
—— FEBI2 5 Hi44.6 m —— P25 HE44.6 m —— FEE25H44.6 m
(@) HE 15 m (b) HEK 18.5m (c) B 25 m

9 R A R i 7% 2k ]

FH 10 a6, Wil o5 1 K A8 A2 e mE = AR ) 457 B% d KR AE 4390 4 5. 31 mm 6. 39 mm Al
A 75 Ak 1 5 i) g, A e B M R IR T 20,0 mmo 7E-5 i R EmE AR A [R) K SF BE B Ak, A A
Ak, BER A 15 m 18,5 m .25 m B, Wi o5 1 AR A S RS (E AR A3 T A



T, A R AR A T AN R B AT

202446 H

250 X
—=— fF K15 mm
19.9 —o— HEK:18.5 mm
201 —a— BEK25 mm ‘
é fffff 2 mmf S br ik
S 15t
iz‘_
w
R \
K .
B 5 \ 199 1.22
SN2 156 096 071
lﬁ\—jﬁi—uaﬁ
0 : 0.73 046 031
0 10 20 30 40 50
KPS /m

10 2 mm (LFBARAE TS EIHE K B A2 000 2E 5 ]

FER 15 m 18.5 m .25 m B, DA 2 mm {8 Mhx
i, FRAEKFS2 PR RS 4351 8.5 m 12 m 15 m, (5 #E
K 45% 64% 60% , HLREAK -5 M 25 Bifi A4 Ay 344
MG, HAKF-52 B 25 5 A (ARG A G

(2) BEA o R AT B

AT, BEA R BT S B th 2 ] 11
JIiR o

08 .75 075
07 |
06 | 0.55
05 f

—=— Uik
o KPR
0.4

A% /mm

03

02 r
01+ 007 0.07
-0.02

14 16 18 20 22 24 26
BEEK/m

11 FERFEKAFE R 2k E

AT 11 R B, AR DR L 1) K
(4% FAUME AR/, Ud B SO AR X BEA i i R

PRITRE MUK A LR I
4.3 TAESHIH LRI

AIESE AR S RO BB 2800 A2, A
G 3 SR, BB S RS PR 2
®3 IHEETUEEERER(MPa)
LRSBERE | 07sERRE | L osfRmUE

Z? SRE | BT | AR | SR | ST | AR | SR | BT | AR
Fid | Bl | Bl | B | B | Bt | BUd | B | B
Rty

39k | 18.9(24.2152.5[14.2(18.239.4|23.6[30.3|65.6
Bt

AT

@”ﬁﬁﬁ 5419.3] 90 |4.05|6.98[67.5[6.75|11.6/| 113
it

Sy %

WL 12.6 | 12.4| 120 [9.45] 9.3 | 90 |15.8|15.5] 150
<4-1>

E}%ff 24 126.2(56.7| 18 |19.7]42.5| 30 |32.8|70.9

(1) Wi s KA %

ASTRIBE A B, A 7 B i £k an ] 12
i 52 mm (EREARIE T, AN ] A RS A 52 e B
i 13 fs .

P L 12 FTET, Wil osi, 1 A KPS 8 327 e R e M
A ) AR A A 4 5 M i R, AR o 57 8 i 4 B TR
FEMASAL, AR 0. 75 A% Se BRI 1. 25 %
S, W A5 1 Ak B A A ) A7 RS B R AR A3 O R
7.23 mm.6.93 mm Fl 6. 62 mm. FEIE B 5 e WAL
HHF 7 A A S A AR 1 R, A A 1] 57 B S
i KABD N

HH &1 13 ], B A AR SR 0. 75 A% L SE AR
HEFN 1. 25 F5 AR, 2 mm {5 A AR v B K ST 0
B 12m 1L5 m 11 m, 5HEK K 64% .62% .
59% , 7K V-5 Wi P 25 b A ] A 4 R T A )

(2) BEA Ak e B

AN AR T, BEAT ) Sk B B B 1t 4
E 14 s

KA /mm KA A% /mm KA /mm
— S — AN <t N — S =Nt N — S =N <N
S =N NN O 00 QN — O = NN <O 00 O — O-o-—r\lmvln\ot\ooox ~~~~~~
3 k
RFH Lk By e 6+ R Lk
K E -3 R +<2-3-1> o i t<-3-1>
NN 12+ A
TRV R G- | WPEFH LG £ L TR 1G>
_____________________________________________ 5 15¢
@ 18F
WFRE e BB L <4-1> 2lr B E L a-1
AR T e PL Y o il i 2 T T T T e

| W EL<4-2> —=— FHE25 43 m

27r —o— P25 9.4 m 271
- —— JER25HE18.4 m 30+

—— JEE25144.6 m

() 0.75f5F i

WA 142> —— FER2SHE3 m
—o JEE2SHE9.4 m
—— JER25HE18.4 m 30
—+ FER25HE44.6 m

(b) SR

By F<4-2> —— HiE2 B3 m
—o— JEEI25HE9.4 m
—— FEE25HE18.4 m
—— P25 HE32.3 m
—o FER25HE44.6 m

(c) 1255 &

382
~
| —

B 12 AEHETEE AN E G 2 E



T, A B A T T RN BRI T

202446 H

10 o
ol —=— 0.75fF i EE
gl —o— S

£ 5| —— 125fERE

ESA  — 2 mm B R

R or

& st

B g4t

% 4

r 3

® 2 1.49 0.92
1+ ‘ 1.56 9.95 0.6

16 0.98 03

o : : 0.63
-1 L L L L L L L L L L y

-5 0 5 10 15 20 25 30 35 40 45 50
KT ERE /m

13 2 mm (UFRBARAETR R L4488 B AR N0 R 25 ]

08 —— il

0.7 F —— KA
0.59

06 0.55

05 0.42
04 o3 : 0.45

0.5

A7 F%/mm

03
02 F

0.75 % Sl 1.25 1%
i

14 AREILFEE THHABHLE

H P 14 Al A R AR AR R TR A1)
IR RBUA LA K, T AR AR A A R HTT
[C 1Y SR VREAUEEE S AULIISE

5 4k

AR SCHRATAT A o Ak % 198 S BB , 25 5 B0
Y5, K A BR 2243 5 FLAC3D B0 i e A
BARERE T, AP T KR ) R A R AR S HO R
TREMREATE BAATE ()45 R0 (R s i), A9 38 EZEL5B U .

(1) o FE e MM BARRE it T 7 A= i385 3000 Y il 5
TR T IE ARG AR RN - AR S50 R s, = Al
i) 37 7% i Bifi 5 0 2R R T A B RIS K SR VR
J1°/ 20 MPa .25 MPa .30 MPa i}, UL 2 mm v #8454l
FRUE R AT A2 IR R 252051029 10 m 12 m 15 m, 5
MR 54% 64% 81% .

(2) BERHE I, v @M ATE 5% - 30007 3 Rl 3 K
BAREREK R 15 m 18.5 m .25 m i}, LA 2 mm N7 F%
5 WA o ) BRI K P 5 e BE 25 4351 R 8.5 m 12 m
15 m, 5K A 45% .64% .60%

(3) A1) - AAAS I 3G R, 5 F MR 12800 v
PRI sl N e AR 43 301 Ry AR SIS i 0. 75 4%

SEIN AR 1. 25 FER, L 2 mm A i A8 15 b v 1) B
HEACER MR 240 12 m 11,5 m 11 m, S HER 0
64% 62% .59% .

SE

(1] g, x0g, BERAR, 45 . o s BRI AT S — LIl (AR A s )
Frop e aeptgrilt el ) ). sl TR0, 2022,22(1): 1 - 23.
GOU Hongye, LIU Chang, BAN Xinlin, et al. Research Progress
of Detection, Monitoring and Running Safety of Bridge-track System
for High-speed Railway [ J ]. Journal of Traffic and Transportation
Engineering, 2022, 22(1): 1 - 23.

(2] Erie. ARSI s PO r s (1], 3t
ZCBHA, 2020, 17(1) : 89 - 92.

WANG Libo. Research on New High-speed Rail Parallel Route
between Expressway and High-speed Rail [ J 1 Modern Transportation
Technology, 2020, 17(1) : 89 - 92.

(3] XU, ok £, THEW] . 52 2l TR T e 3o S 20 4 Bt

S BEAT ST G HFE AN S DU I e A [T ], e gk R R,
2022, 13(4): 8 - 12, 54.
LIU Hanlong, LONG Yonghong, DING Xuanming. Analysis of
Settlement and Deformation of Composite Foundation Reinforced by
Cement-stabilized Gravel Pile for Soft Soil Base of High-speed Railway
under a Complex Construction Environment [ J . High Speed
Railway Technology, 2022, 13(4) : 8 — 12, 54.

(4] RO, FHL, 2R, 55 . eI ESeit 1oL L Y
W [T ], H R 25 TREA I, 2022, 18(3) : 982 - 988,
996.

AO Jiangzhong, ZHENG Xinjiang, LI Dong, et al. Field-test Study on
Ground Deformation in Continuous Construction of Jet Grouting [ J ].

Chinese Journal of Underground Space and Engineering,2022,18(3):

982 - 988, 996.

[5] fhse, XN, Bk, 5 . 5 B MR 51 A TE Al 4549 )

JIEEAT R 0 s R ERE OB T [0 ], B BRE £ R, 2022,
59(82): 86 -95.
SUN Liang, LIU Xinlei, GONG Yafeng, et al. Optimization of High-
pressure Jet Grouting Pile Considering Uneven Deformation of Soil and
Mechanical Behavior of Adjacent Structures [ J ]. Modern Tunnelling
Technology, 2022, 59(S2) : 86 - 95.

(6] (MM ART . BB BERS AL R T 5 BAR B w43 [ .
JREASES, 2022, 29(7) : 82 - 85.

WU Weilin, ZOU Yu. Analysis of Influence of Isolation Pile Wall and
Shield Construction under High-speed Railway Pier [ J ]. Guangdong
Architecture Civil Engineering, 2022, 29(7) : 82 - 85.

(7] %, L0, B, 45 . 4T3 e kb SR oy L HE ARt 1 X6 ]
Bl LIRS RE A [ )], kB EOR , 2023, 14(1) 2 13 - 19.
LUO Jun, WANG Binglong, SHAN Yao, et al. Deformation Impact of
Construction of a Single High-pressure Jet Grouting Pile in the Viecinity
of a High-speed Railway on Surrounding Soil Mass [ J |. High Speed
Railway Technology, 2023, 14 (1) : 13 - 19.

(8] UL . e b DXt 1 0F I 30 o 3 Bk AT 5 52 T 10 K B B 5




34

T, A R AR A T AN R B AT

202446 H

(9]

[10]

[11]

[T]. FHkkHA, 2016, 7(2): 69 -75.

WANG Shumin. Test Research on Influence of Construction in Soft
Soil Area on Abutment of near High-speed Railway [ J ]. High Speed
Railway Technology, 2016, 7(2) : 69 - 75.

Bk, mAOAS  AIFTE, 45 . TR AT I A TEATE o o R B e A i
TIFRMFELT . Pk AR, 2016, 7(2) 1 15 - 19.

YANG Quan, GAO Baisong, LI Jingyuan, et al. Research on
Subgrade Construction Scheme of Newly Built Railway Close to
Ballastless Track High-speed Railway [ ] ]. High Speed Railway
Technology, 2016, 7(2): 15— 19.

EIFT . W TR R R A X B A SRk s R
ST LD ] 20 22 HAGE R, 2021.

YAN Xinyu. The Influence of the Construction of the Newly Added
Second-line High-pressure Jet Grouting Piles on the Stability of the
Existing Intercity Railway Subgrade [ D ]. Lanzhou: Lanzhou Jiatong
University, 2021.

BAHE 2500, 2 EY] . MIS T3k FRhEmei O E S ) #5 1
B X RS RS L) . B (P30, 2021, 41(10) ¢
1699 — 1707.

MAO Zuxia, YANG Lanqgiang, LI Jiaming. Experimental Study
on Compaction Effect between Metro Jet System Method and High-
pressure Jet Grouting Pile ( Double-tube ) [ J ]. Tunnel Construction,
2021, 41(10) : 1699 - 1707.

(L% 72 7)

[4]

[5]

(6]

(7]

RIS . R T 0 L i
JEEEST, 2015, 55(8) : 55 - 57.

WANG Chansheng. Foundation Settlement and Floor Heave Treatment

TR MRSANAER [T ],

Technology of Xuefeng Mountain Tunnel on Xiangpu Railway [ J ].

Railway Engineering, 2015, 55(8) : 55 - 57.

AR AT RN A BN ) 2T R D8 A B R B

BT L) ] BURERIER A, 2022, 59(2) : 242 - 251.

YUAN Wei, LU Junfu, LIU Jinsong, et al. Cause Analysis of

Persistent Heaving of Tunnel Floors in Red-bed Mudstone with

Complex Geo-stress [ J ]. Modern Tunnelling Technology, 2022,

59(2): 242 - 251.

o7 NI P A e i 1B =) ) SR s 1 K
MR )], R R CA SRR, 2022, 52(3) : 538 -

546.

ZHAO Tao, LIANG Qingguo, WU Feiya, et al. Impact of Base

Surrounding Rock Expansion on the Mechanical Characteristics of

Mudstone Tunnel [J].

Science Edition ), 2022, 52(3) : 538 - 546.

BEASE BB, £48, 45 L CT RS BRI BE 1 IS LI A

Brorasmtse ) ). Bl Rl 5 TR AR, 2023, 20(5) 1761 -

Journal of Southeast University ( Natural

[12]

[13]

[14]

[15]

[10]

2 . RO U 1)
KIE: ARFEPIERY:, 2018.

LI Shian. Study on Influence of Pier Differential Settlement on Train
Operation of High Speed Railway [ D |. Shijiazhuang: Shijiazhuang
Tiedao University, 2018.

SR, AR, KA . BTt T AH AR AT o BRI A 14 5%
AT L) ). HEFAREE, 2016, 44(1) : 60 - 63.

ZHU Liming, YU Kang, ZHANG Nan. Analysis of Influence of High-
pressure Jetting Piles Construction on Adjacent Existing High-speed
Railway Foundation [ J ]. World Bridges, 2016, 44 (1) : 60 — 63.
PRy, A e, SR 2R, A5 . R DX TR B M ATE e 1 % 1 3
1o BRATE G S AL 4 RIS [ J/0L ] B E TR 4l
2023 : 1-7. (2023 - 03 - 10). https://kns. enki. net/kems/detail/
45.1375. n. 20230307. 1636. 004. himl.

HE Dawei, YANG Jianhui, ZHANG Kangrong, et al. Indoor Model
Test on Disturbance Mechanism of Adjacent High-speed Railway Piers
Caused by High-pressure Jet Grouting Pile Construction in Soft Soil
Area [ J/OL ]. Journal of Guilin University of Technology, 2023 :
1-7. (2023 -03 -10). https: //kns. cnki. net/kems/detail /45.
1375. n. 20230307. 1636. 004. html.

TB 10182 - 2017 2B B TR B 2 mdt kAR [ S ]
TB 10182 - 2017 Technical Specification for Highway and Municipal

Engineering under Crossing High Speed Railway [ S ].

1773.

LU Junfu, WANG Mingsheng, WANG Kui, et al. Mechanism and
Analytical Method of Bottom Drum in Horizontal Layered Mudstone
Railway Tunnel [ ] . Journal of Railway Science and Engineering,
2023, 20(5) : 1761 - 1773.

W R AR MM EF AR 5 . XREIE S AR IS R R SR R
[J]. Pl TR, 2021, 38(2) : 74 - 79.

YANG Jianmin, XU Huairen, SHU Dongli, et al. Reflection on the
Mechanism of Tunnel Floor Heave and Tts Countermeasures [ J ].
Journal of Railway Engineering Society, 2021, 38(2) : 74 — 79.
U PRV L BRI RS RIS S ARG () ] ek
BEHA, 2022, 13(5) : 86 - 90.

LI Dengfeng, XIE Jinhong. Deformation Study and Treatment Measures
of Tunnel Floor Heaves [ ] |. High Speed Railway Technology,
2022, 13(5) : 86 - 90.

TR SR .V R X R R IR R A (0] i
BRIEHOR, 2021, 12(4) : 29 - 33, 64.

WANG Maojing, WU Junmeng. Cause Analysis for Floor Bulg of a
Tunnel in Southwest China [ ] ].
2021, 12(4): 29 - 33, 64.

High Speed Railway Technology,



