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Abstract: In view of the stability of the excavation face of the double-mode shield crossing the fault zone of
the Pearl River, the project of the section from Hongshengsha Station to Yufengwei Station of the second phase
of Guangzhou Metro Line Seven was studied. Through numerical simulations conducted to analyze the whole
area and the local high-risk area of the shield crossing the fault zone of the Pearl River, this paper explored the
construction risk of the shield crossing process. Besides, this paper analyzed the influence of different support
stresses and grouting pressures on the stability of the excavation face and ground deformation, and finally, the
tunneling parameters analysis was used to evaluate the rationality of numerical simulation. The results show
that (D when the tunnel excavation surface is distributed with soft soil above and hard soil below, large ground
settlement is prone to occur during the shield tunneling process. When it is distributed with hard soil above and
soft soil below, large ground uplift is prone to occur; @ The excavation face is likely to become unstable in
the weak local stratum when the shield passes through the composite stratum. The soil mass in the weak stratum
deforms towards the inside of the tunnel when the support stress is less than the static earth pressure in the weak

stratum, and the deformation increases with the reduction of the support stress ratio; 3 The grouting pressure
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does not affect the stability of the excavation face but is inversely proportional to the ground settlement. Greater

grouting pressure indicates lighter ground settlement, and the shield tunneling verifies the correctness of the

numerical simulation results.

Keywords: dual-mode shield; fault zone; excavation face stability; numerical simulation; support stress;

grouting pressure
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Figure 1 Shied machine
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Table 1 Parameters of soil mass and structure
PRPERE e/ TEE/ O WREE/ WEEMS/, BERA/ O WESL BERHY
LR Kb R HEL/NEA B B B
MPa (kN+m™) (kN+m™%) ) kPa FHEK, (eme-s™h
2-TA IR 2 0.43 15.9 16.03 2.7 6.5 0.760 1.16X10°°
3-3 R 28 0.27 20.0 25.00 35.0 0.0 0.300 0.0231
F 3 58 UL AE i I 1 24 8 680 0.30 24.0 25.00 30.0 33.0 0.360 0.0115
77-B i KGR A 76 i A (R Peik) 45 0.36 23.0 25.00 31.0 36.0 0.360 2.31x10°
87 th XAk 5 s A5 AE 1 9130 0.26 26.1 27.00 34.0 200.0 0.330 8.10x 10 *
F4 Aok e 14 000 0.26 24.7 25.00 32.0 160.0 0.330 57910 °
7-1 5 WAL BR LD 40 0.24 20.0 25.00 30.0 35.0 0.500 2.31x10°°
81 th KAk & iR AL D 20 000 0.25 23.0 25.00 35.0 300.0 0.426 9.26X 10 *
9-1 XL B B oRL D 28 000 0.25 27.2 28.00 38.0 360.0 0.384 5.79%10*
Wy )22 150 0.30 20.0 20.00 20.0 200.0 0.658 0.0231
J& 7t 200 000 0.26 80.0 — — — — —
Hh 27 600 0.20 26.0 — — — — —
HHKZ 50 0.26 20.0 — — — — —
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Figure 4 Vertical deformation of shield crossing fault

zone of Pearl River (unit:mm)
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Figure 5 Longitudinal deformation of shield crossing fault

zone of Pearl River (unit:mm)
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Figure 6 Calculation model
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Table 2 Working conditions of numerical simulation

MR MBS ERIE || R MR R
J1/kPa RIS Ji/kPa | Ji/kPa RIS J1/kPa
0.00 0.00 500.00 | 833.00 5.55 500.00
41.60 0.28 500.00 | 250.00 1.67 0.00
83.20 0.55 500.00 | 250.00 1.67 250.00
125.00 0.83 500.00 | 250.00 1.67 500.00
250.00 1.67 500.00 | 250.00 1.67 750.00
416.70 2.78 500.00 | 250.00 1.67 1.000.00
625.00 4.17 500.00
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Figure 7 Vertical/longitudinal displacement of stratum

after shield crossing (unit:mm)
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Figure 8 Vertical/longitudinal displacement of stratum
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during shield crossing (unit:mm)
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Figure 9 Ground deformation under partial working

conditions(unit:mm)

BB e, Tl TR AZ R ACT B A b 2 0 AL A
5 7L HL R RS 2, HOR 4 T A7 R g5, B 3
AR E A — T U R, 5 2O 2 TR B
P18 3 B g 3 K . BBk, an B 10(b) L (¢) BF
IR, Fhe R Ml J2 0 R S /N JE 1S I, 4B B K b 22 L RE
Bifi 32 3 1 7 EE AR AN K, R 6.09~7.08 mm, MR
YU AL T 0.96~1.60 mm , H AR fbHL A 5 3 )2 B K iC
R AR o BRI b ] s o b J22 EL A e 1 O 4 T AR
SE M B 2T R A2 S I T L R e N L (R R
T A 55 b 2 0 2 KB B S BUS 8 2 1 A8 4k

oW A
S S o
: :

T2 0 5 RN 161 437 % /mm

0,
_10t
20 . . . . )
0 1 2 3 4 5 6
SN T L
(a) JF4Z I e R\l 0 B
721
= 7.0
g
,@ 6.8
=
% 66
=
® 6.4+
=4
" 6.2+
6.0 : : : : : ‘
0 1 2 3 4 5 6
BN T EE
(b) fie K JZ= TR
1.8¢
g
£
¥
=
w®
=
z
I
0.8

o 1 2 3 4 5 &
SCAPN
(c) Fe K Hb R YLK
E 10 EHRIES A 500 kPaft, i BT R L P
Bz A1 tE BT
Figure 10 Change in ground deformation with support

stress ratio at grouting pressure of 500 kPa
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Figure 11 Change in ground deformation with grouting

pressure at tunneling pressure of 200 kPa
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Figure 12 Tunneling parameters of shield crossing fault zone
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