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Influence of High-rise Building Foundation Depth
on the Stability of the Composite Foundation
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Abstract: ith the rapid development of high-rise buildings, the stability and safety of high-rise
building foundations is becoming increasingly important. The depth of a foundation is one of the
most important factors affecting the stability and safety of buildings. At times,construction codes
cannot be met by projects because of factors such as condition of the site and demand for land.
Since the depth of a foundation can impact its stability, we used a high-rise building as an example
to determine the strength parameters of the composite foundation soil and the stability of the
foundation was checked under the condition of the worst buried depth by calculating the bearing
capacity,safety parameter of resistance to slip and overturning,and the stability on the whole, Our
results show that a reduced depth of foundation can lead to a stable foundation under better engi-
neering geology conditions. These results can be referenced by similar projects.
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Section diagram of underground structure of the building case
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Table 1

Physical and mechanical parameters of each soil layer

+TRAR LREE/m

TS C/kPa WIEHESM /) LHE ¥ /(KN + m %)

FRPERLGE Es/MPa HREITFRALAA [/ kPa

(DZRE+ 2.7 15 16.0
O ERE 4.3 25 19.0
L1 3.7 25 15.5
(DH# L2 9.4 25 19.0
GYB R+ 17.3 30 19.0
(6) HofL b 21.1 0 30.0
L) 3.2 0 35.0
(8) & Bk h b 13.8 0 33.0

16.5 -

16.4 3.4 130
18.2 4.3 145
19.8 6.5 130
19.7 6.4 170
19.8 - 380
20 - 400
21 - 450

K2 EEHMBIERSH

Table 2 Parameters of the composite foundation

+Z B FH® 1 C/kPa NEEHEF @/ () +EE 7/ (kN/m %) IR Es/MPa
(O E LR 222.95 21.664 17.110 14.45
(H#+ 1 222.95 18.423 18.777 15.282
(DH#E+ 2 222.95 21.664 20.259 17.319
G AL+ 227.58 21.664 21.624 17.226
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Table 3 The index of average shear strength of the composite

foundation

Fi® ) Csp/kPa NS dop/ () LT ysp/(KN - m ™ °)
224.170 21.1 19.926
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Table 4 The bearing capacity of the composite foundation

MEIRZEAL I EARBR AR 1 /kPa M3+ A5 P30 01/ kPa
EEIUNTURAINEZN 4928.13 1642.71
VR TRIIR 37N 2 376.69 792.23
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Fig.2 Calculating sketch of the foundation settlement
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Fig.3 Divided layers and calculation parameters
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Fig.4 Calculation model for the whole foundation stability
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Table 5 The calculated result of settlement of the foundation center

FEl _ _ . . .
Z/m 2a v — i@ E.;/MPa AS!/mm >AS;/mm
1/b z/b a
0 6.89 0 1.000 0
2 6.89 0.4 0.994 0 1.988 0 1.988 0 14.450 51 51
4 6.89 0.9 0.952 8 3.811 2 1.823 2 14.824 46 97
6 6.89 1.3 0.901 6 5.409 6 1.598 4 15.282 39 136
8 6.89 1.7 0.846 8 6.774 4 1.364 8 16.504 31 167
10 6.89 2.1 0.794 0 7.940 0 1.165 6 17.319 25 192
12 6.89 2.6 0.733 6 8.803 2 0.863 2 17.319 19 211
14 6.89 3.0 0.691 2 9.676 8 0.873 6 17.319 19 230
15 6.89 3.2 0.671 6 10.074 0 0.397 2 17.319 9 239
16 6.89 3.4 0.652 8 10.444 8 0.370 8 17.319 8 247
17 6.89 3.6 0.635 2 10.798 4 0.353 6 17.224 8 255
18 6.89 3.8 0.618 4 11.131 2 0.332 8 17.226 7 262
19 6.89 4.0 0.602 4 11.445 6 0.314 4 17.226 7 269
20 6.89 4.3 0.580 4 11.608 0 0.162 4 17.226 420,025 X273 i & 273
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