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Abstract: Due to the particularity of heterotype shield,
further research need to be executed on grouting diffusion
effect and control parameters. This diffusion mechanism and
parameter acquisition were studied using smoothed particle
hydrodynamics (SPH) for the first quasi-rectangular shield
tunneling project in China. The results show that the grout
diffusion pattern has an related squeezing filling property in
longitudinal and ring direction, and its filling efficiency is poor
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at top/bottom of the shield; The grout diffusion surface
curvature, grouting pressure loss rate, entire flow sealing
efficiency and filling uniformity of rectangular grout are better
than these situation of liquid grout and thick grout; The
disturbance degree of 150% injection rate for the surrounding
stratum environment is minimal, and the optimum effect with
grout injection ratiois 4 ¢ 3 ¢ 2 ¢ 1, which reflects in pressure
distribution is more uniform; And considering the filling time,
it is suggested that the symmetrical hole position is more
suitable for synchronous grouting.

Key words: quasi-rectangular shield; smoothed particle
hydrodynamics ( SPH ) method; numerical simulation;
synchronous grouting; diffusion mechanism;

parameters acquisition

[R5 Y B SR LB - R 2% e R
BENA B TR X 8 5 2005 1 R E T
i, T B S LR 2 S EOR 4
IREL AH TAEBRAYIRE , & 5 (AR B IR SR WA A A
PSR BAR S A DR, SRR AR U T A 5 R R
SRR, R BB RO S ] B AR AR R A
Fir 2 6 A2 B R Wi il Jo R 2% S 4 B A A A P i T
PRTEARR R (1) B2 i) J 2 — M. T S R R T Kk
e R A TR T v S TR IR LA L A Pk B
TSN T2 BT AR 2.

(G120 1 2 BRI FE 2t AR BBy EOT 5 2
T I LA [0 - D AR B — P AL 1R Y
SRARL PEAR BLEA WAL ; O T Z A
RO HERS ST S A e O K A i T 5 A
TR KRB R A E AR IR E T A B K P
AR, BT Gt Be Ty Bk L B R B R
b T PAY 9 T 3 1 B TR 5 A i 2 B A O

EEWE . BRARPEESE(51378388); LMl #HA ST R &H SR H (14DZ1207900)
F—EH . ZRMA983—), B, TH#E L, FEM I 10 R H T 28 R A BB E s UG TH AR, E-mail: peinanlid11@163. com



F1H

IR, ST SPH N RAETR G IR R Bl R 280K

1593

LS 40 fo 3t 3 38 e 3R A7 S 2 2 B2 o )3 Bl RRATE A
B A BRIT R A PR 2200 S BB SRt A REAR
Gy M RADLAN 0 A T SR RO AR T A R B A
P SRR R 18 R TEHHE R D WL,

WL TR E) J1 28 (SPHD 2 — R4 T M
(B 85 Rl R i 25 A AR T W B i WA 3l
FARAE . SCRE A 2 W 18 A2 B AR P A f T 2 M 20
REM. PRI A SCHR BRI SPH B0 Jy ¥k b T IR 2 1
SR ELBBOR BRAZ , TESE G 7 V538 DL B 9
ELA b TR IS RIZ AT M3 W0E S AL SRR
Yot R S A6 1% S At B0 BB B X2 8
KRB AR,

1| REZRIRFAUEMLELE

1.1 REFBEHWIEHRL

TWHPIERHE 3 54— LR i AB&REH
T G HREE TAR , PRHCRR R A A I T =X, FR 2 X
TR Ao, X HEHE TR 1 &3
A 11,83 mX7. 27 m AT + P TE AL, HER
BEFBARR A 10 300 mm X5 200 mm, [Fi8 A
#£ 10 600 mm X 6 037 mm, % FE IR R B A 454 3%
FE B BRT R, w12 R A 4 Be B IR 25
TERE, TR 1. 2 m, REEIERILS 11 e, DL 1 5
R~ KFELEN 1. 66, — B ()i i) X 0] SRk AR
B+ % H., 44 11 500 mm X 6 940 mm, B &
450 mm,

115)

oy

450 11,500 710

E1 XEEERREFEERXEEABSH (B mm)
Fig. 1 Standard section form and lining blocking of

quasi-rectangular shield (unit: mm)

1.2 REHERYBIH S

KWIENJE B 6] B — > == B Sh A e 72
M TR AT TROE RN L T W, R TT 1R =
B RN, B B — 2 B 15 A 7 R

B, BT ASRROE B 2 SR > B FE A R B
B8, TSR FLIHIX 2 R sh B0 A7 7. 2 T BE
A REEHAAURIRT , 76 FE T H 4k i 2 BT PR
K BRER AL — RS B AR R BB
Kbzs [Ej i, A BAA FIRSEIE RS I 0~2 31
B PR I o S8 R 5 I ) 2B R . 3 R AT B T 0
T8, HBh ) FER A FREE A Bl K 2 H J7 BT SR
TS 3B T A B T 77 B 3 R A Bt ) T I
TR B ). i SRR == B BT 2k
873 T 3 R T P B S i 3 R B TR R A
B BRI A B SR OER AT 45 H AR X S AY
FEIAIX 35 BIVEA 57 st 1] AT IS A B i R 23 AN i 5
S BT A B IR HOR FEIR, WIDH I A B R BLE R
SIRTE SR ALMEE R, R, R A SR 4
BUBESR AR b W] LB AR B GABR () A FL SR A %
FEIRFERERMAE S, LA 2 B,

2 EFHER 3D T EHH

Fig. 2 3D diffusion mechanism of synchronous grouting
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Fig. 3 Solid particles and two types of virtual particles
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Tab. 1  Physical parameters of different grout types

for SPH
e BE/ R R/ BT E
B3 (g+*cm™?) (Pa-s) (11 71)/Pa
1 1.8 1. 903 18.1
2 2.0 5,194 71.1
3 2.1 3. 828 56.6
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Tab. 2 Ring injection rate of grouting construction
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Tab. 3 Up and down injection ratio of grouting

parameters
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hole layouts
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