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Back analysis on thermal parameters of ship lock head based on BP neural network
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2. Thuyloi University, H anoi 100803, Vietnam )

Abstract: Due to engineering construction limits, the thermal parameters of concrete for some lock head projects cannot be deter

mined by the adiabatic temperature rising test. In this paper, an inversion analysis method was proposed to determine the lock

head thermal parameters based on BP neural netw ork. First, the combinations of concrete thermal parameters were constructed

based on the uniform design theory and they were used to generate aseries of training samples using the thermal FEM analysis.

Then, the measured temperature data were put into the neural network to perform the inversion analysis on the thermal parame

ters. Finally, the thermal parameters obtained from the inversion analysis were used to analyze and predict the temperature data

at certain points and compared them with the actual temperature data. The results show ed the convergence rate of the BP neural

network is improved by the thermal parameters developed by the uniform design, and the obtained parameters meet the engt

neering requirements.
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Fig. 1 Sensor distribution on the left bank of the lock head
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Tab.1 The number and coordinates of measuring points

on the left bank of the lock head

2 37

Tab.2 Training samples of level 37 based on uniform design

WA pr s WS X KR/ m Y bR/ m ZAhR m E AR E

1 0. 00 2.57 -3.90 KM
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3 0. 00 2.57 - 6.23 R
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6 - 15.25 15.35 -3.90 R

2.2 AR, ATAER

A BRTT R AL I, HEAA AL BT FR AL B R SUAL T B
W NS EEAC S A R L, X SHIE D7 AR A R, Y
EF7 eI B, Z B LA R ) B E . MG 28,5 m,
53.8m, i 11.9m, JRIFE2.6 m. W& 16 N4, Hb 2
MNMAFEIEZH, 14 A 20 /. 1 BRI AL AL 2,
BERIILAT 4,04 JIA1 24018 JTAN TG

2

Fig.2 Finite element mesh model
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Tab.3 Inversion analy sis results of parameters
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Fig. 3 Comparison of the calculated and measured temp eratures

at the center of the bottom plating
® 4Gt i SRS R ZE AT 1.1 C R
il LA SR A 2
4

Tab.4 Absolute errors between the calculated and

measured temperatur es

1R/ d A C) SNE(C) HXFIRFEE(C)
5 54.65 54.20 0.45
10 49.05 49. 80 0.75
15 42. 64 43.40 0.76
20 37.91 39.00 1.09
25 34.85 35.40 0.55
30 32.67 32.60 0.07
35 31.06 30.70 0.36
40 29. 62 28.70 0.92
45 28.39 27.40 0.99
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Fig.4 Forecast cross sectional tem perature field after

50 days of completing pouring
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