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Study on Freezing Method Construction and Disaster Control of
Shield Subway Tunnel

LIU Zhaowei

( China Railway Electrification Bureauw Group Co. , Lid. , Beijing 100036, China)

Abstract; Taking the end launching project of Louzhong Road Station of Suzhou Metro Line 8 as an
example , the freezing method is used to solve the problem of poor self-stability of confined water and soil ,
and to prevent the risk of terminal collapse, water gushing, and sand gushing. The construction process
of the freezing method and the possible disaster control measures and effects under the condition of
freezing initiation are analyzed in detail. In the construction, to deal with the accident and disaster,
double liquid slurry is injected into the enclosure area for reinforcement so that the cumulative settlement
is effectively controlled, and the maximum settlement is 11mm. In addition, the excessive soil strength

caused by too long freezing time and the inappropriate shield tunneling parameters are the main reasons

for the over-excavation at the end of Louzhong Road Station.
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Fig.1 Plane of frozen reinforcement
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Fig.2 Section of frozen reinforcement
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Table 1 Physical and mechanical indexes of starting formation
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Table 2 Stress, displacement and safety factor

of frozen wall of portal

5iH BRI S FE R 1 BRI V&4
* o,/MPa o5/MPa Toa/MPa U, /mm
A 0. 020 0.57 0.20 4.5
TR BETE AR 1.8 3.6 1.5 —
BREEK 90.0 6.32 7.50 —
frm oIl T T 11 P
Hh i) JEH JEEH e A]

VRIS BB AR AE T 1] P87 ¥ Ak 1 o -7 T
it EE 3 i, IWEIH AT LUE TR
BRI ST o, TR AL E R, e K2 0. 2MPa; i
NS oy FENRTR IR, e KAEZY 0. 5TMPa; W [a] i F5
U 1EH AR K, e RAEZY 4. Smm ; B 7 7 RS 5
K, KIEZ) 0. 2MPa, A BRITE TR, R4
R (18 5 P38 R D1 R A DG RV oK
2.2 HREESLAE

MR ARG MR B, K RS FLTE TARE I A
FRESHUE T, 76 TAEH A S i #4302 el 32 A
BN ZRES LI [ 2 2 |l A LA B B I 113
BRI N AR 4 T8 I IR AT A b e i B vy | 3 A M 4
(VRS RS

A A 25 LY T 11 8. 36m [RITE A &, 14
SEALEC 33 A (UL 4) , REE L W1~ W33 KN
10m, FFFLIEE 0. 8Sm (CNEL S IR VR S5 £L , IR A R 245
L2 A4, KIE 4.4m) . P BRI SE LI IHR D
$5. 4m FUEAT & REFLECN 15 A4 RE LK
3.7m, FFALIEIEE R 1. 12m, DY R R 5 &5 L i
I 3m AEA E, GREEFLECH 9 4, 45 fLKE R

Hh7:Pa Hipr:Pa

— — — =
—203 062 —153 571 —104080 —54589 5098 —565 147 —472073 -378 999 —285926 —192 852
—178317 —128826 —79334 -29843 19648 —518 610 —425 536 —332 462 -239 389146 315

a R TR R RN F oy b ] B RN S 03

HBL:m Hipr:Pa

pm— s— et
0.449E-03 0.001 353 0.002 257 0.003 161 0.004 065 702 05 97938 125670 153403 181 135
0.901E-03  0.001 805 0.002 709 0.0036130.004517 84072 111804 139537 167269 195001

c AT i R A U d IR R BB R Sy,
B3 REREHEERNNN-ZEESTEE

Fig.3 Numerical simulation of stress-deformation

distribution of freezing method
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Fig.4 Opening position of horizontal freezing hole
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Fig.5 Plane projection of horizontal freezing hole
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Fig. 6 Process flow chart of frozen reinforcement
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Fig.7 Position of shield machine when over dumping
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Table 2 Summary of grouting reinforcement
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L3 3.0 2.5 0.35
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