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Calculation model of the long-term settlement in the weak

watery stratum considering leakage of shield tunnel
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Abstract; Seepage of shield tunnel occurs occasionally in the weak and water-rich stratum after long-term use, which
has impact on the dissipation of excess pore water pressure caused by shield construction. Thus, tunnel seepage
conditions cannot be ignored in the calculation of long-term surface settlement. On the basis of the previous research, a
calculation method that can evaluate long-term consolidation settlement in the weak and water-rich stratum was proposed ,
considering that the dissipation of excess pore pressure is caused by the seepage of groundwater towards the lower head
position in stratum and the position of shield tunnel. For three actual projects, the proposed calculation method is
compared with the method that does not consider the tunnel seepage as well as the actual measurement results. The
results show that computed result by the method without considering tunnel leakage is smaller than the measured value in
the stratum with high clay content. Additionally, the larger the seepage volume, the greater the surface settlement;
Considering tunnel seepage can effectively improve the calculation accuracy of long-term settlement, which verifies the
reliability of the proposed calculation method.
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Fig.1 Assumption of seepage
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Fig. 2 Calculation model of tunnel seepage
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Table.1 Physico-mechanical parameters of stratum
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Fig.3 Stratum condition of test section 1 (unit: m)
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Fig.4 Stratum condition of test section 2 (unit: m)
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Fig. 5 Stratum condition of test section 3 (unit: m)

FRYEM W 3 A9 B TS O, A SEEEER
WF: HAF A y=19. 4kN/m’ 5 JIAF 1
JEgEtEh E_=8. 14MPa; BB R k=1.7x10 " cm/s;
TAPALL v=0.28; FR4E S gk, ATHCE LS R4 C, =
390. 9em’/d. JEHE I Wi 2d 5, SRR IE L
Jr MRS A 21, Tmm, ATA3 0 ) BER a=5. 65%,
3.2 ERAW

SAEEIR TR, 25 R R E B 53 3 B
MBI E ¢ 0.001L-m?-d™, 0.01L-m2-d™",
0.05L-m™>d™", 0. IL-m >d™", 0.2L-m >d "X JLFh T
BLHAT T o A3t T = AT T A [ 45 89 K |
88 KA 158 KJ5, REiEHMLE I h AL DI, I
LS EE R L, BARSERANE 6~8 PR

50
45 LIE R"eEmEs kit [C_ ]
- LS A== ===
_ (q=0.001L-m > d U EIEE R [T TR T
E 35 [ #sq=0.01Lmr>d it it |-
& | [0 fzg=o0.0sLom™a it suityssst [ S —
20T oL i [ ]
K 25 FE feg=02L-m > d iF B . | -
= 20 EERREREI
7\—1 EESEERS: M
z v -
glo T
s Eassca I

ETE 1 It EER

Fig. 6 Calculation result of test section 1
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Fig.8 Calculation result of test section 3
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