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ANALYSIS OF TIME-SPACE EFFECT OF DEEP-FOUNDATION PIT
BASED ON GA-ANN MODEL
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Abstract: Methods such as numerical simulation and experience function imitated and so on were adopted to
study on time-space effect of deep foundation pit. Because of complexity in influence factors and difficulty in
measure of various factors, normal analysis methods were not strong in adaptability. At present, only time or space
effect was considered in analysis of time-space effect, and analysis method of time-space effect considered
simultaneously based on artificial intelligence was not established. It is shown that high non-linear complex
problems can be solved easily by artificial neural network as well as the method of ANN(artificial neural network)
based on GA(genetic arithmetic) has optimizing function in the whole field of solution. The structure and weight
value of the network are optimized in-phrase in GA-ANN model, and the weight value of the network and
influence factors of problem are two kinds of different qualities. When the two kinds of variables are regarded as
input variables to train the network, it may lead to chaos of the network, thus it will decrease identification
precision of the network. The model of time-space effect on deep foundation pit is established that the structure
and weight value of the network can be optimized by stages with GA based on labor of influence factors. The
comparative analysis with the BP(back propagation) model and the GA-ANN model optimized in-phrase shows
the model optimized by stages can improve identification precision and analysis efficiency of the network, thus it
will be closer to the fact.

Key words: foundation engineering; deep-foundation pit; time-space effect; artificial neural network (ANN);
genetic
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Fig.1 Flow chart of calculation of the GA-ANN model
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Table 1 Training and predicting samples of the GA-ANN

model
T [l K, ’%ﬁﬁ{r,? HIFTIC A W] Int jz?l)}:/kﬂi
/m =80 Im o /(0.01d) {7 FImm
1 20 03 1 10 0.10 —2.30 3.1
2 40 035 2 10 0.33 —111 5.1
3 40 035 3 10 0.65 —0.43 8.5
4 55 035 4 12 0.85 —0.16 8.3
5 20 100 1 10 0.10 —2.30 6.2
6 40 100 2 10 0.33 —1.11 15.3
7 55 100 4 12 0.85 —0.16 241
8 70 100 5 12 1.10 0.10 17.1
9 10 100 1 10 0.15 —1.90 2.2
10 20 100 1 10 0.31 —1.17 35
11 40 100 2 10 0.60 —0.51 27.1
. 12 50 1.00 3 10 0.80 —0.22 245
gjﬁ( 3 20 025 1 10 0.11 —221 11
14 30 025 1 10 0.31 —1.17 21
15 40 025 3 10 0.79 —0.24 7.9
16 6.0 025 4 12 1.30 0.26 4.8
17 30 039 1 10 2.40 0.88 4.6
18 40 039 2 10 1.80 0.59 8.7
19 40 039 3 10 2.40 0.88 115
20 50 039 3 10 1.00 0.00 10.1
21 50 100 3 10 1.30 0.26 255
22 6.0 100 4 12 1.60 0.47 223
23 6.0 100 4 12 1.90 0.64 239
24 70 100 5 12 2.10 0.74 19.5
25 70 100 5 12 2.40 0.88 20.1
26 70 035 5 12 1.10 0.10 6.5
27 40 100 3 10 0.65 —0.43 28.1
e
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29 50 025 3 10 1.01 0.01 7.7
30 30 039 1 10 1.80 0.59 45
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