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Table 1 The learning samples

B EK REEH B
e KR mE Rfu RE R, R..
¢ d kI (mehe)t

1 12 3 5 21 0.153 -0.574
2 12 4 42 15 0.321 0.257
3 12 5 235 18 0.235 0.528
4 12 6 60.5 24 0.034 0.24
5 14 3 60.5 18 0.239 0.195
6 14 4 23.5 24 0.092 0.147
7 14 5 42 21 0.15 0.215
8 14 6 5 15 0.301 -0.281
9 16 3 23.5 15 0.312 0.576
10 16 4 60.5 21 0.161 0.158
1 16 5 5 24 0.08 -0.611
12 16 6 42 18 0.238 0.177
13 18 3 42 24 0.075 0.135
14 18 4 5 18 0.198 -0.504
15 18 5 60.5 15 0.307 0.113
16 18 6 235 21 0.149 0.292
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Intelligent optimization of temperature
control and crack prevention measures
for sluice pier concrete structure

Huang Yaoying, Ding Yuemei, Lv Xiaoman, Xu Bailin
(College of Hydraulic & Environmental Engineering, China Three Gorges University, Yichang,
Hubei 443002, China)

[Abstract] To the sluice pier concrete, temperature control and crack prevention is a complex
and multi- factor problem of system optimization related to temperature control measures and
material parameters. This paper tries optimal temperature control measures with the known con-
crete material thermodynamics parameters, takes minimum values of the relationships between
the sluice pier concrete structure’ s internal/surface principal tensile stress duration curve and
tensile strength growth curve as inputs and the sluice pier superficial heat preservation effect,
pouring temperature, pipe cooling temperature and duration time as outputs, establishes the
neural network model of the optimal temperature control measures, takes the uniform design
principle to have the temperature control parameter combination, adopts the pipe cooling finite
element method (FEM) to simulate and analyze the temperature field and creep stress field of
the sluice pier concrete structure with cooling pipe, and gets samples to train network to de-
scribe the nonlinear relationship between the relationship’s minimum value of the structure’s
principal tensile stress duration curve and tensile strength growth curve and different tempera-
ture control measures. Inputting the appropriate relationship’ s minimum value of structure’ s
the principal tensile stress duration curve and tensile strength growth curve to the trained net-
work, it can automatically select the optimal temperature control measures. The example shows
that the neural network model of the optimal temperature control measures is feasible.

[Key words] sluice pier; superficial heat preservation; water cooling; pouring temperature;
intelligent optimization

( FHE58 1)

ratio of side span to main span, the auxiliary piers in the side span and the anchorage system of
stay cables etc, and the key design parameters are pointed out, and also their reasonable values
are proposed. The results show that as compared to the suspension bridge with the same main
span, the cable-stayed bridge has greater structural stiffness, and becomes more stable under
the static and dynamic wind action, and consequently becomes a favorable structural system for
super long-span bridges whose main span exceeds 1 000 m; the super long-span cable-stayed
bridge becomes more aerostatically and aerodynamically stable under the cases that the girder
depth is increased, the girder width is decreased, the inverse Y-shaped tower is used, the tow-
er’s height is increased, the side span is shortened, the auxiliary piers are installed in side span
and the stayed cables are partially earth-anchored.

[Key words] super long-span cable-stayed bridge; aerostatic stability; aerodynamic stability;
design parameter
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