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Analysis and prediction of surface settlement around subway

deep foundation pit in silty stratum
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Abstract: In order to study the change law of surface settlement around the subway deep
foundation pit in the typical silty stratum, taking dozens of subway deep foundation pit projects
in Hangzhou area as examples, the change law of surface settlement and horizontal
displacement around the foundation pit was analyzed through measured data, deducing the
prediction model of surface settlement around the subway deep foundation pit in the silty
stratum. The results show that the mean value of the maximum surface settlement around the

foundation pit is 1. 77%.H. (H, as the excavation depth of the foundation pit), the maximum
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settlement occurred between 0. 35H, and 1. 08 H. behind the wall; the average value of the
maximum horizontal displacement of the foundation pit is 2. 73%, H., and the maximum
horizontal displacement depth is mainly distributed between 0. 7H. and 1. 2H.; the maximum
surface settlement around the foundation pit is approximately 0. 75 — 1. 21 times of the
maximum horizontal displacement; the average insertion ratio of diaphragm wall is 1.45, in
which the insertion ratio is negatively correlated with the horizontal displacement and the
surface settlement around the foundation pit. Based on the statistical analysis results of surface
settlement and horizontal displacement around the foundation pit, the prediction formulas were
deduced with regard to surface settlement around the foundation pit under normal and skew
distribution density function, and compared with the measured results. It is found that the
prediction method under skew distribution density function is more reasonable. This provides a
theoretical basis and engineering guidance for the prediction of surface settlement around the
foundation pit under similar stratum conditions.

Keywords: silty stratum; subway deep foundation pit; surface settlement; horizontal displacement;

settlement prediction
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Table 1 Soil layer distribution and geotechnical parameters

75 T2 AW TIREE/m RAREE/(KN-m °) FERI/kPa  WEEM/C)  fLBL  HMRL
O et 0.6~3.1 17.9 3.5 9.5 0. 88 0.28
@ wWEkht 0.8~5.1 19. 2 8.4 26.9 0. 80 0.31
©) iR 1.3~11.0 19.5 4.2 31.9 0.70 0.27
@ WK R+ 5.1~11.7 18.0 14.4 10.3 1.08 0.39
©® MEHL 4.5~10.4 17.9 20. 2 11.2 1.09 0. 37
© [k XS 22.0 1.0 42.0 0.17

1.2 WHRENBEFLEHERARSH

AT 3t DX B % R 70 R A 3 0 9 SCHE AT A B RO R 9P R R L 2 D Bk TR SR 0 [ 8 sUR 2 4
guitae . EEW RILGTRAT bR BOTIZ IR L VB IP 45 F TR B2 A LS5 HAR S
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Table 2 Enclosure types and parameter statistics of subway deep foundation pit

WHEBTT  JHZEOR [BIE

= By & Fik Ho T + /(m X m) ! M 2E M i
¥ FEHL 24 L1 R~/ (m X m BV /m WE/m WE/m [l 47 45 4 T =X WA
D  Br%pKuk 519.20 X21,70(25.80)  15.79 17. 32 32.0 0.8 m JL ik 1 % 1.03

(B3R 1.0 m JE #7455
0.8 m Hb &K% + N

@  Mikguh 352.66 X20.00(27.40)  17.00 18. 60 45.0 AR 1. 0 m A B 1.65
® PR 229.96 x21.70(25.80)  15.20 17.12 42.0 0.8 m Hhi% 3% + P % 1.76
@ SFREW 320.40 X23.10(27.15)  24.90 27. 60 56.0 1%{24?7?;%%%;3;?@%) 1.20
©  EATMEME 374.16 x23.10(27.20)  17.31 19.19 25.0 0.8 m M HE + N L 0. 44
© B R 624.16 x21.70(27.40)  17.40 19. 80 29.7 0.8 m Hb % 5% + Py 0.71
@ WML EE  535.50 X71.40(80.00)  18.80 20. 30 57.0 1.0 m b 3% % + Py 2 1% 2.03
® B 211.00 xX21.70(25.80)  16.50 18.19 52.0 0.8 m 134 5% + Py 2 £ 2.24
@ THEKIE 229.96 x21.70(25.80)  15.80 17. 50 42.0 0.8 m Hb % 5% + Py 1.66
I JE 3 535.16 x21.70(25.80)  17.80 19. 70 50. 0 0.8 m Hi % 8% + N 1% 1.81
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Table 3 Measured deformation data of subway deep foundation pit

Fe B RAACERE/mm RARACEFRBHEE/m R EKIE/ mm T RULFE S B P RS /m

1-1 45.16 15.5 31.16 7.0
1-2 42.33 14.5 29.61 7.0
® 1-3 44. 25 15.5 35. 45 17.0
1-4 47.16 15.5 32.53 7.0
1-5 39.99 14.5 27.19 2.0
2-1 31.04 15.5 30. 46 7.0
2-2 35.06 17.5 22.35 17.0
@ 2-3 48.12 19.0 20.18 7.0
2-4 36.93 12.5 25.35 17.0
2-5 65. 81 15.5 23.92 2.0
3-1 21.96 13.5 29. 88 7.0
3-2 36.18 14.0 26.68 17.0
® 3-3 27.77 14.5 20. 67 7.0
3-4 30.01 10.5 19.52 7.0
3-5 30. 87 15.5 28. 86 7.0
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xR 3ED
F5 i KK/ mm i KK IR E /m b 3 Fx K UTR% /mm I KUK S B P B /m
4-1 45, 88 22.5 40. 25 3.0
4-2 39. 87 21.5 39. 94 10.5
@) 4-3 49, 44 26.5 40. 14 10.5
4-4 51.21 23.5 39. 67 10.5
4-5 44,56 22.0 40. 25 10.5
5-1 47.79 15.5 45.11 7.0
5-2 37.82 17.5 52.72 7.0
® 5-3 43. 85 20.5 36. 66 7.0
5-4 53.59 18.5 45. 05 12.0
5-5 41. 66 19.5 37.19 7.0
6-1 43. 80 19.5 38. 96 7.0
6-2 53.41 13.0 40. 94 15.0
©® 6-3 42.50 15.0 39.63 7.0
6-4 60. 14 16.0 37.42 15.0
6-5 55. 82 17.5 43. 34 7.0
7-1 33.32 13.0 26.76 7.0
7-2 32.96 14.5 26. 85 15.0
@D 7-3 31.40 15.5 25.68 15.0
7-4 34.12 13.5 25.21 7.0
7-5 27.87 12.5 26.99 7.0
8-1 30. 15 20.0 26.52 7.0
8-2 35. 38 16.5 28.02 12.0
® 8-3 24.11 20.5 35.33 7.0
8-4 31.77 16.0 21.93 12.0
8-5 29.23 20.5 19.18 22.0
9-1 34.41 18.5 31.32 7.0
9-2 27.26 17.5 27.26 17.0
© 9-3 29.27 15.5 28.03 17.0
9-4 28.43 16.0 17. 88 7.0
9-5 30. 91 19.5 22.08 17.0
10-1 42.05 19.0 28. 66 12.0
10-2 42. 88 16.5 22.30 7.0
() 10-3 38. 10 19.5 30.12 12.0
10-4 29.03 19.0 23.77 7.0
10-5 63. 00 18.0 34.16 12.0
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