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Back analysis of intelligent displacement based on particle swarm optimization

ZHAO Hong-bo'?
(1. Department of Civil Engineering, Shaoxing University, Shaoxing 312000, China; 2. Institute of Rock and Soil Mechanics Chinese,
Academy of Science, Wuhan 430071, China)
Abstract: Optimization technique was an important factor to displacement back analysis, it influenced the precision and
efficiency. A new intelligent displacement back analysis which combined particle swarm optimization with support vector
machine was proposed. The approach not only used the excellent characteristics of support vector machine which presented
nonlinear relationship and avoided the complex computation, but also used the global optimization performance of particle
swarm optimization with quick convergence. The approach was applied to a example, and compared with other approaches. It
was shown that this approaches was an excellent algorithm which was scientific and feasible with good convergence.
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Fig. 2 Comparison of displacements obtained from back analysis

and finite element calculation
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Fig. 3 Variation of fitness values with generations

0251
0.20
@ 015
=
= 00
0.05
o T R B ST S S THECHEEHEHE S
191758 79167173192198203 216218237 279
LB
B 4 Bz
Fig. 4 Variation of fitness values with generations
f%:
114 58 127 173 196 203 217 237 500
e AU e e e B e S B e e S B

el MPa

avnd MPa

Tov/ MPa
|
=
]
P

B 5 ERRRSHMEKIE

Fig. 5 Variation of the recognized parameters with generations



2038 Fo TR 2006 4
F 1 BHABRSNERSEBIEEILR
Table 1 Comparison between the results of back analysis and theoretical solutions MPa
- e e A5 i RIS T %
LI g {H — — ——— —— —
’ S Hif iR s AR R 2 e ST AixtiR e HHR R %249
G -0.98 -0.97874 -0.00126 0.12827 -0.97442 -0.00558 0.56908
Gy -0.98 -0.97618 -0.00382 0.39000 -0.96808 -0.01192 1.21602
T 0 0.000000 0.000000 -0.00560 0.00560
R2 FRAMERXERSTER
Table 2 The results based on different searching bounds
%S JWERXIH) o,/MPa o,0/MPa 7.,/MPa i VA
1 (-1, 0] -0.978743 -0.976178 0 0.01031
2 (-2, 0] -0.978743 -0.976178 0 0.01031
3 [-5, 0] -0.978743 -0.976178 0 0.01031
4 [-10, 0] -0.978743 -0.976178 0 0.01031
5 [-20, 0] -0.978743 -0.976178 0 0.01031
x3 FENBIREWNGER
Table 3 The results including monitoring errors MPa
o mer A% et % 1B 7%

Bt 28 PR — 0 — o —
o { SR Wt} 2 AR R E/% SR Gxf iRz AR %E/%
T -0.98 -0.97874 -0.00126 0.12827 -1.02880 0.04880 -4.97959
Gy -0.98 -0.97618 -0.00382 0.39000 -1.02630 0.04630 -4.72449

Ty 0 0.00000 0.00000 0.000000 0.00000
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