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Discussion on the optimization design of supporting structure of rock
foundation pit with adjacent buildings
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Abstract: Traditional supporting design of rock foundation pit often ignores the interaction between rock foundation pit and
supporting structure as well as the effects of adjacent buildings on the supporting structure and the stability of foundation pit.
Combining with practical engineering, adopting finite element program of PLAXIS, the stability and the deformation of rock
foundation pit, rock lateral pressure, the influence of excavation on the adjacent buildings and the optimization design of supporting
structure are analyzed respectively through finite element strength reduction method and finite element method. According to the
structural design regulations of high building and design standards of foundations, the deformation control conditions of adjacent
buildings are put forward, which are taken as the controlling basis, the calculation of rock lateral pressure and the design of
supporting structure of rock foundation pit are carried out according to the limit values of deformation. This method can save the
construction cost and cut down the construction period effectively.
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Fig.1 Sketch map of finite element model of plan I
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Fig.2 Sketch map of finite element model of plan II
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Fig.3 Sketch map of finite element model of plan III
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Table 1 Displacements of plan I and plan II

T L TR
o AR /mm IRRYUE /mm AR /mm IRAYUE /mm
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
1 7.14 0 0 0.29 5.43 0 0 0.02 7.14 0 0 0.29 5.43 0 0 0.02
2 3.73 0 0 -0.5 4.99 0 0 0.04 3.73 0 0 -0.5 4.99 0 0 0.04
3 3.64 0 0 -0.4 4.97 0 0 0.03 3.64 0 0 -0.4 4.97 0 0 0.03
4 3.64 0.26 0.15 -08 5.01 023 010 0.10 3.64 0.26 0.15 -0.8 5.01 023 0.10 0.10
5 3.77 0.26 026 -0.7 503 023 010 0.12 3.77 0.26 0.26 -0.7 5.03 023 0.10 0.12
6 3.78 0.40 028 -038 509 023 017 020 3.78 0.4 0.28 -0.8 5.09 023 0.17 0.20
7 3.86 0.43 043 04 535 038 031 050 3.86 0.43 0.43 -0.4 5.35 038 031 0.50
8 4.17 0.78 039 -04 543 056 012 0.60 4.17 0.78 0.39 -0.4 5.43 0.56  0.12  0.60
9 4.27 0.80 0.53 0.24 6.00 078 0.69 1.19 4.27 0.8 0.53 0.24 6.00 0.78 0.69 1.19
10 4.92 1.34 042 027 6.19 078 074 130 4.92 1.34 0.42 0.27 6.19 078 0.74 130
11 5.67 2.04 0.31 1.03 6.96 1.52 1.30 221 5.67 2.04 0.31 1.03 6.96 152 130 221
12 5.73 2.04 0.30 1.07 6.97 1.48 122 222 6.70 2.96 0.21 2.05 8.81 319 198 4.10
13 6.69 2.89 0.23 2.00 884 310 2.04 416 7.35 3.50 0.17 2.66 9.09 343 2,10 440
14 6.73 2.89 0.21 2.03 883 3.07 205 416
15 7.29 3.19 0.17  2.56 10.1 4.21 2.61 5.54
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Table 2 Displacements of plan III

it T BRI /mm B RYiFE /mm

R 1 2 3 4 1 2 3 4
1 0 0 0 0 0 0
2 0 0 0 0 0 0
3 1.80 0 0 1 1.1 018 0.14 1
4 398 058 018 3 244 088 084 2
5 669 178 052 5 425 223  1.80 3
6 938 345 235 7 622 394 161 4
7 1230 553 343 10 835 586 2.05 5
8 13.70  6.57 395 12 9.50 6.82 3.15 6

R3 AFAMBENEEGNES

Table 3 Rock lateral stresses under different displacements

ﬁmﬁi”% waopa ke RS esw
) 0.35 2876 1.937
0 (1) 0.40 3046 2.020
@ 035 2 484 2.162
?2) 0.40 2969 2.159
) 0.35 1 407 1.937
s ) 0.40 1518 2.020
@) 0.35 1957 2.162
@) 0.40 2054 2.159
) 0.35 850 1.937
\ ) 0.40 941 2.020
@) 0.35 1179 2.162
@) 0.40 1 591 2.159
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Fig.4 Sketch map of slip surface of plan I
(safty coefficient: 4.523)
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Fig.5 Sketch map of slip surface of plan II
(safty coefficient: 4.081)
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Fig.6 Sketch map of slip surface of plan III
(safty coefficient: 1.937)
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Fig.7 Diagram of deformation observation points
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