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Strain Monitoring Data Restoring of Large-span Steel
Skybridge Based on BP Neural Network
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2. School of Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: In order to solve the problem of strain monitoring data absence in performance
monitoring of large-span steel skybridge, the data restoring was carried out by using BP neural
networks. Firstly, based on correlation analysis, five reference points which were most
correlative with the data missing points were obtained, then the data of both reference points and
data missing point in the stage were simulated and verified. All data were separated into two
subsets: one for training the BP neural network model, and the other for validating the model.
The missing data were restored by using the trained BP neural networks. Finally, the integrated
strain monitoring data were gained, and the correlation coefficients of the data missing point and
each reference point were calculated; comparing the correlation coefficients, the performance of
data restoring was evaluated. The results show that this method can restore the missing strain
monitoring data effectively.
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Fig.1 Structure of Skybridge
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Fig.2  Arrangements of Sensors
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Fig.3 Topology Structure of BP Neural Network
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Tab.1 Strain Correlation Coefficients Between Monitoring

Point 5 and Other Monitoring Points
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Fig.4 Strains of Monitoring Point 5,4 in
Unabridged Data Stage
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Fig. 5 Comparisons of Forecasting Strain Variations and

Measured Strain Variations
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Fig. 6 Forecasting Strain Variations in Data Missing Stage
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Fig.7 Strains of Monitoring Point 5,4 in
Data Missing Stage

I i) 52 F% 9000 1 728 A2 Al il 2 55 A0 ) I E) B 4
IS L P 7 BT AR L e R B 2 A
0 R AR OC R B 0,992, [ 8 Sy il ik 2k
A ) BE 5 5 M 0 A O A A 0 28 2 A 4 5 B N e 5
00 078 25 ) A A AR 22 3 A 2 THI AL A A A 5 Y
A .

NI 78 22 RN AE 2 A5 18T A4 B R A« i T
AR 08 T R e AR 45 254 - o0 SO BT LTI A 45
SRR 22 AN B AR 2 U 22 foe RAELNS L 18 I g
0. 4 MPa. Xof 45 k4 1 25 W 00 A9 82 0 /0 5 TN 2545 31
P T TN ke 2K T i) B ) IO 728 A B A N AE 5 At
M 0 e [ s ] 5 O A28 ) 5K 2 -5 AR B 2K I 1] BEXS
DR PTG a7 S U

2 Mk I BORIOR B 5k BEIVE A2 A O A RO X
Foo 3R 2 mTJA0, T Ao ol 8 o 2 A5 R0 95T 00 AR 4t £
i 7A R 0 2 TR A SR G AR

(a) ST A

s
®
=
e
)
E
% —sf
X
—10g 100 200 300 400
(b) 45 MW s
E8 SSXM=Ff45MNaEkENTE

Fig. 8 Strain Variations of Monitoring Point 5,4 in
Data Missing Stage
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Tab.2 Comparisons of Strain Correlation Coefficients
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