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Field tests on effects of changes of tidal level on stress of large-diameter
shield segments under rivers
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Abstract: Relying on the slurry shield tunnel project of Wangjiang Road in Hangzhou, the tidal change characteristics of the
water level of the Qiantang River are analyzed, the earth pressures, pore water pressures and segment internal forces of the
segment linings at the section 375 of the right line are monitored by embedding test elements. The studies shown that the
formation can only be stabilized if the distance from the monitoring ring to the excavation face is more than 18 rings. There is a

positive correlation between the water level and the external water pressure of the linings, and the tide-induced change in water

pressure is reduced by 45% to 77% after passing through the stratum to the tunnel segment compared with the calculated values.

The change of tideal level has small effects on the safety factor of the segment structures.
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Fig. 1 Chart of hourly water level for 2018-08-06 to 2018-09-07
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Fig. 2 Change of hourly water level before and after spring tide
from 2018-09-25 to 2018-09-30
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Fig. 3 Geological section of ring 375 of right line
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Fig. 4 Layout of test instrument
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Table 1 Main parameters of shield tunneling during monitoring

ZH = ZH =

P8 333 5 /(mm- min ") 16~25 TiHE JI/MN  56.2~58.6
JIEH#E/(Fmin ') 0.51~0.56 | VEHE/MPa  0.35~0.38
JI#ARH/(MN-m) 2.8~3.1 | F¥HE/m 22~25
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Fig. 5 Change of interface pressure during monitoring period
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Fig. 6 Change of water pressure during monitoring period
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Fig. 7 Change of effective earth pressure during monitoring period
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Fig. 8 Distribution rules of water pressure along ring
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Fig. 9 Distribution rules of effective earth pressure along ring
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Fig. 10 Curves of water pressure during high tide
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Fig. 11 Fitting diagram of water pressure and water level
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Table 3 Statistical table of fitting correlation parameters

y=7370021x+300.61321

57 58

Wei  BER MRARN BEMREE  REKT
F 6.82 0.64594 21.47895  6.526X10°
Bi 7.70 0.78347 47.68619  1.145X107
B; 6.29 0.77141 44.08758  2.368X107
Bs 4.48 0.56829 1431039 6.909X10*
Bs 8.10 0.85668 82.73673  3.963X101
Li 5.75 0.49406 9.68764 4.051X10°3
L> 6.54 0.59712 16.6237 3.087X10*
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Fig. 12 Change of axial force during monitoring period
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Fig. 13 Change of bending moment during monitoring period
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Fig. 14 Distribution laws of axial force along ring
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Fig. 15 Distribution rules of bending moment along ring
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Table 3 Safety check of segment structures

il IR AR IR e

g B W %A M WS "AE
O (kN'm) /KN ¥ /(kN-m)  /kN X
F 1632 -2370.6 6.04 161.6 -2453.4 5.89
Li -56.0 —3641.8 472 -452 -3684.7 4.71
B 1023 —2468.5 634 1044 -2497.0 6.26
B> -—159.0 -2148.6 656 —159.0 -2190.1 6.46
Bi  -83.0 -1891.4 821  -837 -1966.1 7.93
B+ 1228 -28703 543 1196 -2931.0 5.35
Bs 724 7134 1821 795  -771.8 16.76
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