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Effects of reinforcement replacement rates at pit bottom on safety of deep
foundation pit of Xianghu metro subway station in Hangzhou
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Abstract: For the collapse accident of the second foundation pit at the north side of Xianghu station of Hangzhou metro line
No. 1, a three-dimensional finite element model is established to simulate the whole excavation process of the deep
foundation pit. Then, the effects of different reinforcement replacement rates at the bottom of pit on the safety of deep
foundation pit of Xianghu station are analyzed. The results show that the reinforcement replacement rate has great influence
on the lateral displacement and the moment of the diaphragm wall of the deep foundation pit when the replacement ratio is
less than 60%. However, as the replacement ratio is greater than 60%, this kind of effect decrease obviously. The axial force
on the inner support is also influenced obviously by the replacement ratio, which mainly shows that it has the maximum
effect on the lowest inner support. By contrast with the collapse accident of the pit of Xianghu subway station, it is found
that the major impact area of the moment of the diaphragm wall generated by different replacement ratios is consistent with
the broken position of the diaphragm wall in the collapse accident. However, the retaining structures have no collapse when
the bottom ground is reinforced, which proves again that the reinforced bottom of foundation pit plays a significant role in
this accident.
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Table 1 Parameters of natural soils

2 sy EE " HE 7 FE WEEEE  SRMERRE é@
i h/m 7 /(KN'm ) c/kPa /) /MPa EX
1-2 R+ 1.5 0.20 18.0 10.0 10.0 45 1.04x10*
2-2 FiiAr 5.6 0.35 19.0 10.2 31.8 21.0 1.75x10*
4-2 e g L 12.0 0.40 17.7 10.0 4.7 15.0 4.29%107
6-1 WAV T LA 16.0 0.33 16.9 17.3 12.6 21.0 4.00X107
8-2 I+ IR 15.0 0.30 18.5 24.0 15.1 252 4.00x10*
*k2 EEETHMMENESH
Table 2 Parameters of artificial composite soils
ot (B EE o HE . FEN WEEEE  SRMERRE u@
/m 7 /(KN'm ) c/kPa /) /MPa EX 4
24H5+ 0D 3 0.35 17.9 14 8.2 37.8 —
2H5+ 0.2 3 0.36 18.2 18 11.8 54.6 —
265+ 0.3 3 0.39 18.4 22 153 71.4 —
245+ 0.6 3 0.43 19.1 34 25.9 121.8 —
245+ (L0 3 0.49 20.0 50 40.0 189.0 —
3 BirgasHk
Table 3 Parameters of enclosure structures
20 H b o A e S BER GPa
Hhy T 30 1 0.20 24.0 30
VR C30 0.8%0.8 0.20 24.0 30
S Q235-B ¢ 609X 16 0.26 78.5 200
L C30 ¢ 800 0.20 24.0 30
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FEEFN 20° .
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Fig. 1 Finite-element model for enclosure and support system of
foundation pit
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Fig. 2 Lateral displacements of diaphragm wall with excavation depth of 12.2 m
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Fig. 3 Lateral displacements of diaphragm wall with excavation depth of 15.7 m
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Fig. 4 Bending moments of diaphragm wall
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Fig. 5 Maximum axial forces of inner support

4 HEERSIESHHIXEES T
MRYE G R AE R XL 6 (a) i3
ITHURLAT 3 m B7K Ve L BEREAE Sk 2% e, Rt T 5
ALARAE AT A F At ZE b JE ST R ARt T2 58, it T
B TESEEGTIZRT 28 KK B IR K BB T2
MLAR 3 m, HEATHOSRRE AR EE, DLy KB ARE %
T RN 20, FEELhR S XomE i E 6 (b)

@

000000000

POODOQOUOUOOO

COoAN00D00Q
POODOOCOOQCOQCQ
CQUO00Q00DbO
POOOOCQOO OOy
COCOO0OQQ0OQ
00000000000
POOCOCUOOO0 G
COC00OQ0Q00

1\, 14 1\/ 17 1L 16 1\, 16 /IL 17 /! 27 L

(b) TARSLERNE X

6 EHIURE X MEREE

Fig. 6 Schematic diagrams of reinforced area at pit bottom



KU ER, A5, HURINE B A0 U I BRI bR FE T 22 42 R R i 43 A7 141

T 2
,  #30m 21000
2139 m
T .
£ ESiER
o~
= Bk L
A #4110 m
EHL- Smm <
BEML || oY ©
157 £ A
WRIEEF L A BT R+
JEHL R SR | 247 S
WEM TG S
WRIEEF L AU R+
] 214 m
il el

(a) MR SRR

Rl ‘ RGN L/ NE ‘ Rl

B KIREHTS m /6

(b) FEGURIAF-Hi 7~ 5

7 BNk L — BT E MR EE

Fig. 7 Schematic diagrams of collapse accident
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