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Study on interval relative fuzzy optimization method to determinine
support schemes for foundation pits

CAO Wen-gui, ZHANG Yong-jie, ZHAO Ming-hua
(Geotechnical Engineering Institute of Hunan University, Changsha 410082, China)

Abstract: First, the main factors and evaluating indices were decided based on the deep researches on factors to determine
support schemes for foundation pit, and a comprehensive optimization evaluation model was established according to their
hierarchy and fuzziness. Secondly, an approach to represent the attribute value of evaluating indices by adopting interval
numbers were suggested according to the uncertainty feature, and by studying such questions as the determining method of
interval attribute values and interval weight vectors, as well as interval relative analytic method and so on, the calculating
method of interval relative degree for support schemes of pit foundations was developed. Then, the analytic method of degree
of relative superiority was introduced to set up the interval relative fuzzy optimization method to determinine support schemes
for foundation pits. Finally, the feasibility and rationality of the proposed method was shown by the practical engineering
calculation and comparative analysis with other methods.

Key words: foundation pit support; comprehensive optimization evaluation model; interval relative degree; analysis of degree

of relative superiority; fuzzy optimization

[3-4]

[5] [6]
1 [5]
[6]

[2]

MADM 03JJY5024
2007—03—22

50578060



67

17

[7]

[5 6]

2.1

Di

o~

Hizz

o
LF
a3

=~

S

®
5
D
£
B

HEWZ

i 1
18

HERER

|
| sty |

|
| meAmss |

R RKAwE R Y o

I
e

£

Juid

R L D m—
R e
B
R R R g
I R B e
Hpa gz esesess s
Jemxrmrerras]
—EHRerERERES—

LESS

|
| xwagn |

|

Herzeeasarrns)

—HE R E HE R

g ERe ERET—
—ExrrssEEREa—
B D

|
| xpoige |

|
| xpoig |

Fig. 1 Comprehensive optimization evaluation model to determine supporting schemes for foundation pits
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Table 1 Initial values of evaluating indices W
D, D, Dy Dy W, Ws
Pu [120,130] [180,190] [270,280]  [200,210] w={[0.16,0.18],[0.10,0.13],[0.20,0.21],[0.31,0.34],[0.20,
Pt [40,45] [30,35] [50,55] [40,45] 0.22]}
P2 W,={[0.16,0.18],[0.21,0.24],[0.33,0.36],[0.28,0.31]}
Do W,={[0.35,0.39],[0.28,0.32],[0.32,0.34]}
Dos W,={[0.43,0.46],[0.08,0.14],[0.43,0.46]}
Pa W;={[0.28,0.31],[0.21,0.25],[0.24,0.27],[0.23,0.26]}
P 4 R, Rs 8
D33 9 R, Rs [rk';].,rkg] S,
pa Ss [rolz_'/ ' ro?;] & (py) 10
P2 bi [CE,CE] k=1 4,i=2
P43 5 3 [é/kl;’é,;] P2 ps
Ds1 Ry S P
Ps2 Ds S
Ps3 (1
Psa [12,1.3] [1315] [1417]  [1.619] [0.47,053] ¢{ [0.52,060] ¢ [057,063] &
3.2 [0.72,0.78]
5 11 a G
[S]
12 Uy Uy 0.19 022 0.25 0.34
1
Di Dy * 7
2 3
2 3 Table 3 Interval relational grades of factors
R: Rs Dy D, Ds Dy
2 P [057,064] [0.630.71] [0.61,0.69] [0.59,0.64]
Table 2 Interval attribute values of qualitative evaluating indices D3 [0.62,067] [052,056] [0.59,0.65] [0.59,0.65]
D, D, Ds Ds Pa [0.33,041] [0.48054] [0.60,0.68] [0.68,0.75]
P22 [0.9,1.0] [0.5,0.6] [0.8,0.9] [0.4,0.5] Ps [0.51,057] [0.50,0.55] [0.57,0.64] [0.60,0.65]
P2 [09,1.0] [0.6,0.7] [0809]  [0.5,0.6] [6]
Pos [0506] [0.809]  [0910]  [0.9,1.0]
pat [0.8,09] [0.809] [0809]  [0.8,0.9]
P [05.06] [05.0.6] [05.06] [0.5,.0.6]
Pa [0.8,09] [0.809] [0809]  [0.8,0.9]
Pt [08,09] [060.7] [0607]  [0.5,0.6]
Paz [0.708]  [04,05] [0708]  [0.4,0.5]
Pas [02,03] [0203] [0506]  [0.5,0.6]
Pt [0607] [0708]  [0910]  [0.9,1.0] 4
Ps [0.8,09] [0.809] [0708]  [0.5,0.6]
Psa [0.1,02]  [0.203] [0405]  [0.4,0.5]
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