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Grout pressure distribution characteristics in space-time domain
of shield tunnels during synchronous grouting

LIANG Yu, HUANG Linchong

(School of Engineering, Sun Yat-sen University, Guangzhou 510006, China)

Abstract; The variation of synchronous grouting pressure has a significant effect on the internal force distribution of
adjacent segments. To control grouting pressure accurately and keep safety during shield driving, the grout pressure
distributions in space-time domain were investigated. By considering of time-variation behavior of grout viscosity and
permeability, the process of grout filling, diffusion and dissipation during shield backfilled grouting were united.
Then, the theoretical formulas of grouting pressure distribution along the circular and longitudinal direction of
segments were built. Finally, a grout rheological test and numerical models were conducted based on the
engineering case, and the time-space distribution law of grout pressure acting on tunnel segments were obtained and
analyzed. The results show that the grout consolidation and pressure dissipation during synchronous grouting have
notable influence on distribution of grouting pressure along segments. The increase of grout viscosity and decrease of
grout liquidity and permeability of soil layers affect the extent of grouting pressure dissipation, and then affect the
distribution of internal force of tunnel segments. The mechanical features of segments calculated from numerical
models are closer to field measured data when considering the time-varying effect of grout viscosity. The research
results provide a guideline for fine analysis of segment mechanics during construction.
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Fig.1  Grout diffusion around the gap of shield tail
SCHRL 10 ] S 4% 21 9 W0 7 45 34 10) J& F2 1] it
FEE TR A N
p, = p;, + X(cos a; —cos o, —cos ) £Y(a, — ).
(4)
AP+ FORFBAE T HL, =" FR WAL B
B po N i D TESRALE IR ) o, S5 i A
RIS y BB o HIRBGEIN E 5 y B
FRE; XY o5 ARSI A T AN Y VI ) 2
X = pgR, HH p I R 958 FrAME.
TERE S A FEDURAL A, WZEL Y Tl
3Rty 12Ruq. ., 4R'7;

5 +F)Y_673_0' (5)
s 7y I ARSI BT VI F7 e ARG
JEREL, g S, HoR 70 SCIR] B A28
CL RIS N F BRI SE R ) p, ROC T HIE A
J¥ o B pREL

SR, =X (4) 75 B B9 2R 1] K 1R A
T P T EONE , B35 45 2 ) JR M 0 58 e o
BESM T MU 2 [ 7 19, AN BER R 22 4k, SEPR B[R A5
VES G AR AR /NI 8 M o v R i ]
G5 IR TR B W A AR A T A A O
F A R HIBE 73 A1 IR | o 2007 S SR BT T B47H
HUE R, SR (R M D A 5 S e k2.

[F) 20 0 SR I, B AT SR 1 30 B [ i e i)

Y- (



5 3 10 G, A G MREIE A0 RO T IS oA R - 167 -

PR FE I B s Ab T 7R I RO L AP, PR A S
B E ST A 1) 5 2 ) R 7 H 58 OB A DR I
TG JE 1 485 R g T B S . 2 OB B0 ) 728
B B R ABRE] 1, = 0 s 853X (4) Tl p, AR
(3) W pgy, WIASZ AT 22 16 s T B T T
RN DL (A=W

p,=p;, + X(coso; —cos @) +Y(o;, — ),

26 1 n —n, (6)

plt)=p, —— 1T nix(t)'
22 RBEHBNET EE=S5H

AR T2 [ ST, ST B G O\ [ 9 Al R AT
TERRSEEINE . PR, A SRR 30 ] FE 5 T
a1 O A A2 T AR S B AR R LTI
T BRIE PR ) RO O vk HE S IR BRGE D\ 1] 9
AT A L AR BOE : 1) FRIHT IR ) e
C 25, T LR T T — E 9\ ) 7, R0 i
R TV 8 I NI 2R s s R T 52) 90
]9 O AR P R S T DU R AL AR FEA S, S
WD\ ) i B0 AN 32 T R SR S0 5 L, T 2
BEAIGNEE 2 frzs. B« J5 il g B E YN n], y J7 [ 2y
lZSiER AN

dl
B2 RiKiGnEEMNEY HEE

Fig.2  Grout diffution model along longitudinal direction of
segments
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Fig.3 Curves of grout viscosity versus time
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Fig.5 Measured results of synchronous grouting pressure ( kPa)
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Fig.6  Longitude distribution of grouting pressure
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Fig.7 Spatial distribution and dissipation of grouting pressure
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