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Study on limit supporting pressure and stabilization of excavation face for
shallow shield tunnels in sand

HUANG Zheng-rong'?, ZHU Wei'?, LIANG Jing-hua', Qin Jian-she'

(1. Research Institute of Geotechnical Engineering, Hohai University, Nanjing 210098, China; 2. College of Environmental Science and
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Abstract: During construction of shield tunnel, support pressure was usually applied to prevent large displacement of soil or
collapse of excavated surface. However, the design and control of appropriate supporting pressure were difficult for the large
variation of soil conditions and uncertainties in actual filed construction. Supporting pressure and deformation and stabilization

of excavation surface were studied by use of numerical simulation. It could provide some guidance to the stabilization of

excavation face of shield tunnels.
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Fig. 1 Geometric model of tunnel excavation
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Table 2 Ground loss of shield tunnel construction of Taibei

245 R F %
M4 X LB il £ B
1y 117 P Wrimi%e P
Tl 17 0.70 4 1.23
T2 21 0.64 11 1.42
TK2 3 0.70
K1 34 0.66
H1 6 0.76 3 0.41
YH 13 0.89
Bl 19 0.86 7 0.84
B2 62 0.63
C 5 1.42 2 1.37
it 180 0.71 27 1.13

3 AEHEWMRIIFENFRERER

AT

TSP He AN 5 R R 5 . R s T B 2
ASRE, B S TS B AR R e R A A E ML
RENIACTHO R, i T SO SCH R AR S T
FEHT O 5 1 e AR A RS 2 IR R R R F AR
PRI S Ny, W 2 fros. ST e L] (it
SbANTG RS B IKO,  BEAS FHZ I S H R )
FHZMHT T LA R B #2435 k)
B —se R, JFIZIK LR i SRR (e
FEI0 g 2R (R AEARET 0 I, A T I 2k 2 B
i, BIAT9S B i MR R S T 1400 13,77 kPa (4
JEJEE A 0.162) ¢ 3 43 BT il 3 A s 2c 4% 2R BT 9 e
Progi ko M THZ S E M4 R4 B 3 S IHZm
L AR SR TR R AL CRAERED R
Mhek, B <2REIEM, FHZm O SRS 1
Ko AR R A AR (FE B R B R 2k (1) R} 3 42
IO, TR SAa, O g R ok 28 KB D T
PERRSE L2 REL 208 4.35, KW k1

B AT, JHZIH % R B, A kERER
WK B 4 g sRAK IR SCAP T  JHZ N RIS L 2 B
NS PNCE Ve SHIE RS E AN PR EATTPS
Famiae B 5 oRITIZ IR E % 4 R BRI (1B 22
ez B, TRLE H e T2 I KA.

b
1

—o— JFFEE a0,

R LIl
&
]

0

1 1 1 1 1 |
0 001 002 003 004 005 0.06
SN LS m

B2 FEmPLafiBSTirENLLXAR

Fig. 2 Relation between displacement and limit supporting ratio

=S

. .

&4

=

=3 —e— A |11

~ FEM ]

hop

g | 1 1 1 J
® 0 02 04 06 0.8

S AL m
B 3 FEEFLRMUBERERHXA

Fig. 3 Relation between displacement and safety factor
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Fig. 4 Collapsing displacement at limit supporting pressure
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Fig. 5 Collapsing displacement in calculating safety factor
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Fig. 6 Relation between displacement and limiting support ratio
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Table 3 Limit supporting pressure with different soil frictions
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Table 4 Limit supporting pressure under different ground water

levels
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Fig. 8 Safety factor with different support pressure ratios
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Table 5 Safety factor with different support pressure ratios
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