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Abstract: Taking the construction of water supply project of Cisco ( Guangzhou) Wisdom City
across Shawan waterway as an example, it is proposed that the key and difficult points in the steel pipe
jacking construction across long-distance river through the hard-soft heterogeneous stratum include water
gushing and collapse caused by water invasion into working face, great deviation of pipe jacking axis,
large jacking resistance, slurry cake and eccentric wear of cutter caused by uneven stratum. The key
problems in construction scheme such as the secondary rock breaking principle of pipe jacking cutter in
composite formation, mix proportion and physical properties of slurry, number and position determination
of relay ring in scheme design and actual construction, principle and technology of cutter change and
obstacle removal by pneumatic balance are introduced. Combined with the characteristics of this project,

the corresponding emergency processing measures in case of sudden change of strata conditions, head
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deflection and axis deviation are elaborated. The successful construction of this project has provided

reference for similar pipe jacking construction across long-distance river through the hard-soft

heterogeneous stratum.

Key words: steel pipe jacking;

VRS —FhER SR A b R JT 42 ik, A It A
ST 445 HE K A Al B R R Iz Y R ()
) B R T M PR BRI, 2 T M A g
368 2 7l R R O R () B Rt
K TR S 2 X I B PR B H o 3% 90T H S it 19
L ME RS VI AKE TS TR, A O T
PR A TR Il 8 388 ) 45 o R AL 38 98 I 2 i
JZ2 IRE MR T 28 SR A I L o
1 TABL

SRR B 2 R TR I B R A
BB K R oK) R R R g T
LKA o 35 KT — VLTS TR0 b o B 2R
UHEKGE, TS 2k 5714 m, TR BE N 1. 4
m,BEE 24 mm, K 6 m, THEHE6.5~23.5
m B TR R iR 6.5 m, 2 i )2 32 B
AR5 b3 0 o (M A0 Bl T R 1.8 ~ 2.5
MPa) |, Jay il 27 b XUAL BOXUAR 8 ok i (AR A B
BhPL ISR L 18 ~22 MPa) o THUE TR B8 B 2
e, P TAEH 8 mx11 m, %24 m, U7 m x7
m, ¥ 23 mo K HaCE T ML T3 T
2 MERIHE XL

Tt P A S R

@ T4 TRE T 208, i TR AN 2, K
FRAFET I, 23 S EOAM AR B 5™ Ft XU 5

@ I B IK ST1. 4 m, By i BURH 2 A 22
DR (RO, e G ™ A% 42 A A PRAIE OV, Al 2 AS H B
KA 2% 5

@ DUERERK, TRERL) A, 5 R T 3 el B
TR/ INEERH A7, Jinise oAk R A SO AR EE FHL ) 5

@ TR ZF B 3 SO 5 XU PR SO B, )R
TR ZE B AL XA e Bt D o 5 SR e )= i
i, MU IR 228 BRI Je 2 S, 4% B T I 8
AR T A P 25
3 MEHRIHFE
3.1 WEMENTIEHERE

Ve EA 1A DI RE ) DN1 400 T4 4 kALt
FrTUE I o TOUAS 20 18 1) 3t J2 hy i XA D8 S5 A i

hard-soft heterogeneous stratum;

across river

i AR b AL O AR BOR 0, i s R R
278 RIS, NI UV ML BB A B A
FAIRME A HZ IR WL 1), BT LATE SR 3t
JE gt . R HZE T A 2 DR O—
YR, FEMEGERITRT] o JJE TARRE T 507
S A, 75T S D AR TR AR T2 W
ZIR HH — Z 8 [ [ A 5 ], ) L 28 R e A 7
FEBEIE BIUIZE G, IR A FIAL 8 25 JA 1R 1
{2 7 He A 1) R, 2RI A 238 T 20 %0 1 A
o A A A AR, @ TR, R RUKEE )
A58 TR ] 2 A 2 T, 2 L A% 7 A T A
V52 2 1, DR BRI A BB s AT, (8 HE I RS
AEESR i HRR S i 1 2 YA 15 0E

EAMEMETNEN &

&1
Fig. 1 Cutter of pipe jacking machine for rock breaking
in (:ompound slrata
3.2 REAR

U 3 ek BHL A2 < BB B o487 ok /D B BHL g ) 2 T
B TR T R e, BRARES B0 R v AR e
WEEAETAE SNEITE o B YR 3 =) BERE g vl iy
12 ~20 kN/m’ J§E 3 ~5 kN/m” . Jig T2 #& rp g ™
R A AR P 2R E EE , AR B R AT i D BH AR . AR
TARVRIEA L AR R - & CMC, R HK B
o S REFR AR AN 1 T .

=1 REOBEHERBHEREIER
Mud mix proportion and physical performance indexes

ol 4 W3l | Ve R R
(g'cm_S) FhEE/s mm

1.05 ~1.08 30 ~40

Tab. 1

Bo & b (B L)

K BAIEIZI £ 2 CMC
9240 : 30 : 1

3~5

- 161 -



H3T A H124H

T OE % K H K

www. cnww1985. com

e BW - 200 MR AT IR £ T T
EHUS R 4 R E I AT AT E 4 il e )
AEIAL AR B JH B 90° KA, 2 AW K, A
BN — TR E (WA 2) o DUSHE T, &
[Jf 3 545 TE B S — 18 AL, TR e R E AT
HhI

2 MEERTE
Fig.2  Schematic diagram of grouting in pipe jacking
3.3 T#AtHE
TG B 571.4 m, 5 T8 + 5 15. 25 m, Ti ik
JIHEAXIT
F=F,+f,L+F, (1)
P F ST KNS Fy WIIaHE ST kN £, R
TARE 75 LR Z BN EGE BEEL T KN/ m; F 2R
YT G AR TR B 23 ) kN, AR TR
AT, Fy 0 kNG LA K
Hopr

F0=(P8+PW+AP)%Bf (2)

KB, NAESME, B, 42 my P, 4748 1 1
JEJ7, 80110 kPa; P, i 7K 7, kPas AP KB
JEJ7, —EHL 20 kPa,

P, =pgh=1000x10x (15.25 +0.71)
=159.6 kPa

Kdp KM R, kg/m’ 5 g Sy 5 T 0ok
m/s” sh LN KA EE IR HLH TR

R

F, =(110+159.6 +20) x3.14 x0.71 x0.71
=458.6 kN

fo =RS +Wf (3)

KR WL EESERLS]  kPa, L6 kPa; S D4
HNE  ms WO BRI Y E T, kN/m; £ 9 B4 7
RS AR R 0. 2,

AR IECS
£, =RS + Wf=6x4.46 +7.43 x0.2
=28.25 kN/m

S iE Mt J) F =458.6 +28.25 x571. 4 +

0 =16 600.65 kN, [N G HE 3 R T 4h A H- BT,
T I P AR RA
3.4 HRINEE

ARTREBOHRY UG A ETUET T IORH 4 &
2 000 kN Zihi, S I5HE S 4 8 000 kN A 4kFRR
F T e U5 58 S 3R AT s A0 T o

AR AR M B 4 1 Bt 22 36, it i 3R
TN 3 AR, WK 3 (a) o ARSI R BT
BB, S — Ak — BT EHL K IR S0 m DL, LA
ITROE S RITEIN: R NibBu N1 < A s & o Sk s 2N ]
B R 2 HR PR AR IR BT T ) 60% ~ 80% AT 1T,
HRIR BT T ) B AN K F BT S S Prit Tod 7%
R 7 S B i 1 R O T D BELASCR, , TR 114
BN BEBE B /N TSR EE R i R T 2
ASFRARER ANE 3 (b) Pk, o — AN 4RER H AR I
BETENNCR G, T2 G OAR TR
TR EE B BE R )2, HLUR AN 2], 51 T i BE
I AT RE A Jo 0 X S o 5w B T, % 4K R
FEAE T veIRAT B B A A L s @ THAE 5
AR AT 3R , MLk T RE H BB I 7% , DLk
J B R PR RE R B AL Sk AT 21 Gt ; OTEHL KI5 B4
A B AR R AT LAREAIL K T U8, 284 [ iR

L2 8A
e E il Hi— "
I v 4[] 4[] Hh 2k [kl 3. | 1%
i i
o i 01
s 30 m|
385-m— I
571 4m
a. Wl TR T 4k ] 43
7 o o BLLT
L,&E' v 4 1] v 4 (7] i
i [l e
285 m
571 4 m

b i T S B v gk ] o7

B3 YR E
Fig.3 Relay ring set
3.5 SEFHNIRTIKBFERERFIET
TEd T PR B A b, AR - 0% AR . i
A T s A AR T SRR T R BHE T
KB RBEEN TG 4, AR TR B 28 Bk Hh
JEALAESR XA o R XA T SR D A b )2
WA AR 270 R e e A8 K o n b T B
IKFN 5714 m, T F A A o] b o /5 24 T it

- 162 -



www. cnww1985. com

A F AR R 3 M B 6 AT AR TR B AR TR AT

H3T A H12H

TR IR ) R R, eI G T IR
TN A JZREAKIE O, WE 2 A E R SUKRR /N,
A ECEIT O N TR ) 2 AN B R A s s 2 K
ARG LRS- B, 2847 A T ) BN
THBRRRE R o 75 TSP BE R L AT, D PRAEAE LA A
I3, B 1AM, 56 R AR T B A B
VOBLHLEDE Y IWRE % STAQ A= BY I K 2 N P
DRI e e E A AR SE R
4 TERI TR EHE

@©  HFRIFRA

ASUCTIUE T 27 L ) 2 ) 2 P S 22 S K
T A L TV it I i SR R A A ) it
PRIXE, £ U fi EATL ) B AR AN e K- N 3 i T
e FE /KA, AT L 2ok e P 2R i ik g K, TOURE ) [
X TR HIL Sk T T AT i s gt , AR PR A D 5 88 s
2 T TOUE 4 T

@ Pk Mk

TETEE RE R, i T IB A S Lk 5
KA o T Tk R, RIA A 0 G T 2 0
ALK 7D EE e e T 1o AT 2 i, ] 75 T4 AL
BE AR (R E LA AT H Bk 5 B L 4k R
REAH BIL K 2EA 7 21 D

@ kw2 K

AR YR TGV, it T 257 B0 i 2 22 S 5K, 2 N 3 22 1
THBE I AN ST Uk 3 FI AT 2], T8 LT 10 22 , 2%
D U TR Z O 25 o AR5 BT S 25 0K
EIE S A R B IR R B . AR
TS T 2B R, MR, i 2 K8,
B 5 T B T X o

BEXTRIA A 22 () R, AL PR B 00T < a. it LRI
XA TE M 17 0 DA LR A, B2 TR R AE B A f
FRIRZS , PUCHEATAL B s b, BE I ) %< B 45 5 210,
JOL3 A S A N2 RS . SR T TR
PR BT T, (RIS AR U A — 20, PR 5
TAH IR EEEHOEMES; d. LR TUE
O3, S AT IO S 2 O e e 4, SR BB 25 119 21 i it
U Pt 21 i, V) — IR i i o, BT S EU%
1] it %
5 4%

SRR IN ) 48 BRI /K TR 2 B v i K Gl T
B TRETUHERE B IS, 2B 2 R AN , it e

M Ve B IR E DI REA A T B TR AL, K
BRI A P AR T7 58 SRR T T7 56, N
OV it 7 Ak L (B e 18 1 I T A, Dy
ALK 2 A AR AN 24 1 S22 194 R e T T T
i

STk

(1] s tRig g, X0, 45, VLK BE B/ A2 4N T
EHETEBIT]. E KK ,2019,35(24) 118 ~
122.

DAI Weisheng, XU Haifeng, LIU Shizhong, et al. Case
study of small diameter and long distance steel pipe
jacking construction crossing river[ J]. China Water &
Wastewater,2019,35(24) ;118 — 122 (in Chinese).
ViR, TEBEVS B me, 45 K 8 0 T4 G gl o 22
RO SEHILT]. 47Kk ,2010,36(4) 149 - 53.
XU Long, WANG Hongtao,ZHONG Junbin, et al. Design

(2]

and control of key quality factors for extreme distance
steel pipe jacking[ J]. Water & Wastewater Engineering,
2010,36(4) :49 —53(in Chinese).

A, ARHZ TR M ] dbat: N RAGHE H R,
2008.

(3]

MA Baosong. The Science of Trenchless Engineering
[ M]. Beijing; China Communications Press, 2008 ( in
Chinese) .

W ZE, AT, U YK B W) BRSSO TUHE ) 15
ML) EARTAEAR, 2015 ,48 (T 2) :327 - 331,
YU Jun,LI Yuanhai. Effect of physical properties of mud

(4]

screen of pipe-jacking on jacking forces[ J]. China Civil
Engineering Journal, 2015, 48 (S2 ). 327 - 331 (in
Chinese) .

EXCEAR, R ZIRRFEEAREA TEE
BEPERH ST A LT ] A 55,2014 (1) 1159 -
166,174.

WANG Shuang, XIA Caichu, GE Jinke.
lateral friction resistance for pipe-jacking considering
different forms of mud screen [ J]. Rock and Soil
Mechanics ,2014 (1) ;159 — 166,174 (in Chinese) .

(5]

Formulae of

EZ BT Al (1982 — ), Lo WAL R T, T, i
Ui, B AR TFZ B il % BRI S A

J7TH S
E - mail: cuijieping1982@ 163. com
W5 H #3:2020 - 07 - 23
& E #2020 - 11 - 18
(G’ AHFHD

- 163 -



