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Optimization methods of retaining structure in deep foundation pit

XIAO Wu-quan, LENG Wu-ming
(School of Civil and Architectural Engineering, Central South University, Changsha 410075, China)

Abstract: The optimization methods including schemes of the supporting system and the detailed calculation and design of the
selected program for deep foundation pit, are studied. Using multi-objective decision making fuzzy set analysis and analytical
hierarchy process, the optimized project of the retaining system that is of the multiple attribute and fuzzy property is selected.
Through the selection of decision variables, objective function, constraint condition (i.e. strength, size, displacement etc.) and
optimization algorithm, the detailed structure of the selected program can be optimized in order to minimize the cost of construction.
By the software Matlab 6.5, it is easy to solve this minimized value of nonlinear constraint minimization value. A practical example
study shows that there is better effect on both selecting the retaining program and deciding the detailed structure.
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Fig.1 Hierarchy model of retaining schemes of
deep foundation pit
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Table 1 A4-B Judgment matrix and consistency verification

A B B B B4 One
(k=1,...4)
B 1 1 2 3 0351
B 1 1 2 3 0351
B 12 12 1 2 0.189
B 13 13 12 1 0.109
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Table 2 Single ordering weights and general ordering weights
5 R
C C Cs Cy Cs Cs Gy Cs Cy Cio Cy Cn
B=0.351 0.391 0.198 0.215 0.12 0.076 0 0 0 0 0 0 0
B,=0.351 0 0 0 0 0 1 0 0 0 0 0 0
B3=0.189 0 0 0 0 0 0 0.74 0.167 0.094 0 0 0
B4=0.109 0 0 0 0 0 0 0 0 0 0.74 0.167 0.094
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Table 3  Soils types and main calculation parameters

B ORREE BRI WM

R bE4

/m AN+ m’” /kPa 1)
1 TRt 1.2 18.5 10 10
2 W+ 3 17.6 12 5
3 W+ 2.9 19 28 15
4 #r 33 20 32 16
5 W5+ 5 19 28 15
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Table 4 Quantified indices of different projects

2
ki b
d d ds da
G 1.1 1.4 1.7 1.9
G 0.9 0.9 1 1
G 0.8 1 0.7 0.7
G 0.7 0.8 1 1
Cs 1 0.9 0.8 0.7
Cs 153 143 187 196
G 1.1 0.5 0.6 0.2
Cs 0.9 1 0.8 0.9
Gy 0.5 0.5 1 1
Cuo 30 35 50 60
Ch 0.5 0.5 1 1
Ciy 0.6 1 0.6 1
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Table 5 Relation between the position of anchor and cost
as well as displacement

" x1/m
24
4.5 4 3.5 3
F/ JiJt 145.7 143.5 135.5 122.1
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