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Table 1 Physical and mechanical parameters of soil layers
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Fig.1 Profile of the soil layers passed by the tunnel
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Fig.2 Layout of the monitoring points for ground surface

settlements (Unit:mm)
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Fig.3 Curvesafithe ground settlements and rates above the axis

at the SDC111 monitoring point
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Fig.4 Curves of the settlements and rates above the axis at the

SDC116 monitoring point
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Fig.5 Curves of the settlements and rates above the axis at the

SDC121 monitoring point

GRS 2 e 8 =S S e ) R S 9 LY A
J1AR RS Y, 5 = B B iR S, F 2l T E R
EEI AU 7 A A A R] B R 1Y L Hi =B BOUR T
R TTREI A . 56 DU B BOm T [ 25 TR I 4, 78
B DB AR o R b, S A S 5 S R
AF RN SR A5 R R AORT ] B b A i e 51, 7 A R AL
BUKHE ). i T 5, FLRTH AL, TARHEKE 4G,
7oA AR

182  FE56%&FESHAICRE 388HA), 2019 F 10 A AR
Vol.56, No.5(Total No.388), Oct.2019

. A=

04-16, 04-18 04-20 04-22°04-24 04-2 604-28_04-30
B RS R AT

1433

£ e SDCI26HIL LM
e L + SDC1264lZk T MR
oy -10 T R

= T

16 SDCI126 mi il b7 i 1T AT B 1 £k
Fig.6 Curves of the settlements and rates above the axis at the

SDC126 monitoring point
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Fig.7 Curves of the settlements and rates above the axis at the

SDC131 monitoring point
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Fig.8 Curves of the measured and fitted settlements varying
with the time of shield tail passing at the SDC121 monitoring

point
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Fig.9 Curves of the measured and fitted settlements varying
with the time of shield tail passing at the XDC961 monitoring

point
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Table 2 The fitting results of ground settlements by the

hyperbolic model
] s, a/(mm/d) | b/mm™ c/mm |AHEMERER

SDC106 -0.31 -0.030 -0.34 0.995
SDC111 -0.26 -0.030 0.06 0.992
SDC116 -0.20 -0.036 -0.68 0.991
SDC121 -0.17 -0.040 -0.89 0.987
SDC126 -0.14 -0.040 -0.23 0.956
SDC131 -0.17 -0.042 1.64 0.996
XDC961 -0.49 -0.039 6.54 0.96

XDC966 -0.42 -0.036 7.19 0.967
XDCI71 -0.41 -0.038 7.67 0.962
XDC976 -0.67 -0.028 6.07 0.984
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Fig.10 Transverse settlements and fitting curves at SDC121

monitoring point
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Table 3 The fitted parameters of transverse settlement

trough at SDC121 monitoring point under different time
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Table 4 The fitted parameters of ground loss induced

settlement trough at different transverse sections

il zo/m | Spw/mm | i/m Vil(%) K
XDC991 | 13.7 8.22 3.25 0.21 0.24
SDC11 13.9 6.12 4.51 0.21 0.31

SDC21 14.3 12.89 4.82 0.48 0.34
SDC121 | 17.1 14.99 5.45 0.63 0.32
XDC171 | 17.4 14.9 5.63 0.65 0.31
SDC436 | 22.2 10.57 8.9 0.67 0.40
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Fig.11 Transverse consolidation settlements and fitting curves

at the SDC121 monitoring point
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Analysis on the Characteristics 0%1- nd Surface Settlement Caused
by EPB Shleld g in Fuzhou Soft Ground

%& Junhui'* YIN Peilin'* LIU Jun'?

(1 CCCC Fourth Harbor Englneerln?&%)ltute Co, Ltd, Guangzhou 510230; 2 CCCC Key Lab of Environmental Protection & Safety in
Foundation Engineering of Transportation, Guangzhou 510230)

Abstract Based on a EPB shield running tunnel of Fuzhou metro line 2 in soft ground, it summarized the charac-
teristics of ground settlement by analyzing the monitoring data and driving parameters during shield construction,
and proposed the parameters of modified hyperbolic model for predicting ground\séttlement with consideration of the

a‘% ground loss and consolidation

during EPB shield construction in soft ground as well as the long~ izontal settlements in transverse direction

measured settlements. The analysis results indicate that the settle%"
conform to the results by Peck equation; the affected scopay\ﬂ@\ éﬁﬁleld driving is 3D-5D ahead of the cutterhead
and it results in small amount of heaving(settlement); d settlements are mainly the ground loss induced settle-
ment and consolidation settlement of disturbed soil mass within 3-5 d after passing shield tail, with the percentages
of 65% and 32% of the total settlement respectively in the course of measuring, and actually the percentage of final
consolidation settlement is larger; the modified hyperbolic model can be used to predict ground settlements at central
axis caused by EPB shield driving in soft ground of Fuzhou, and the ranges of parameter values of a, b, ¢ are —0.14~
0.67 mm/d, —0.028~0.042 mm™" and —0.89~7.67 mm respectively.

Keywords Soft ground in Fuzhou district; EPB shield tunnel; Ground loss induced settlemen Qﬁtjﬁ'atlon settle-

ment; Peck formula; Parameter values of the hyperbolic model
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