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Study on the overall stability of foundation pit by step-slope excavation

WANG Zhi-nan
(Jiangsu keneng geotechnical engineering co.,Ltd. Nanjing 210000,China)
Abstract: In order to make the 18 m deep foundation pit to adopt the natural step-slope excavation method, the effects of
groundwater level and setting of anti-slide pile have been studied and analyzed. All the safety factors of sliding circles
have been calculated within the scope of 34 m below the top surface of the foundation pit in order to meet the specification
requirements. Thus, the vertical reinforcement in this report was replaced with an alternative soil layer so that the Lizheng
foundation pit software should be used for the overall stability calculation. Hence, proving that the composite shear

strength method is close enough to the actual situation than both the traditional method and the British BS 8006:1995

method.
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Table 1 Calculating parameters of soil layers

- = HEE FES WEESM

h/m  y/(kNm3)  c/kPa ol°
1 WOHES  10.30 18.7 5.0 28.0
2 WRFER 2.90 19.8 12.1 234
3 bicki 2.30 20.3 7.1 27.9
4 BRib 4.70 20.6 5.0 28.0
5 b 6.80 20.6 4.0 232
6 i 8.00 20.4 14.0 20.5

B 38.0 mo FEHTITAR A 5.40 m( 653 bR, RIFDD,
EGUEFREN -12.7 mo SR 18.10 m.
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Figure 1 Vertical view of H-steel inserted in cement-soil

mixing pile
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Table 2 Safety factor Ks of 10 slip circles

FLTAMNEIKE -020 m FEHTAMNEKE -7.20m
Wiks

Ks sEip Ks ghig
1 2.221 2 2221 2
2 5.050 W 2 5.104 2
3 5.061 A2 1.464 2
4 0.682 AN 2 1.243 2
5 0.537 AN L 1.326 2
6 0.693 AN 2 1.525 2
7 0.910 AN L 1.517 2
8 0.925 AN 2 1.533 2
9 0.950 AN 2 1.549 2
10 0.994 AN 2 1.569 2
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Figure 2 Cross section of open channel foundation pit
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Figure 3 Slip circles No.4 to No.10 that do not meet the
requirements
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Figure 4 Profile of foundation pit with cement-soil mixing
pile diaphragm wall (Unilateral)
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Table 3 Safety factor K of 12 sliding arcs after substitution
of soil layers

A2 BLOARR [EAAER

IS Ks 4hig
R/m Xe/m Ye/m
1 1.604 61474  -0.154  71.168 A2
2 1479  56.400 -0.444  65.188 2
3 1.997 85.53 -1.532 95553 A2
4 1.964 51.35 -0.018  57.841 A2
5 1519 44169  -0.123 48416 A
6 1544 46353  -0.058  50.733 A2
7 1.328 40312  -0.280 42721 A2
8 1.201 35821 -0.131  35.821 i 2
9 1.296 3303  -0.173  39.305 A2
10 1.435 35260  -0.050 27.26 A2
11 1597 35521  -0.105 23521 i 2
12 1.617 40641  -0.111  24.641 A2
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Figure 5 Calculation sketch of traditional method
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Figure 6 Calculation sketch of BS 8006:1995 in Britain
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Figure 7 Calculation sketch considering the bending failure of
piles
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Figure 8 Calculation sketch of friction provided by piles at

sliding surface
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Figure 9 Exploded view of the 8th slip circle
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Table 4 Safety factor Ks obtained by five calculation methods

i ik FRIE R AE S4&PiE JEE BS 8006: 2 RS TR HEAAE  FOBRAE P
H TE
(BRLEE TR 1995 J5i%: IR 7% TRAL R )57 ENRYEE Ao
Ks 1.201 1.200 1.07 1.09 1.12 1.08
5 F v — 1.00 0.89 0.91 0.93 0.90
Ks 1.296 1.308 1.18 1.25 1.267 1.20
#9iH
5 IEVEHE — 1.01 0.91 0.96 0.86 0.93

e (D Zapisysvnid, Bk ayiaTi S, 1% 035 gfa 1H5, 7 J/KIELSREEITIRARL =0.251, fo, A97KIE T 90 Kb ITEM BRI 55

FEs (2) fZi Bl AR AL BE 2R ik rh O B R AR B 0.35.
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