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Fig. 1 Measurement point arrangement position
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Tab.2 C50 concrete material parameters
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Fig.2 Finite element model of C50 concrete slab

and U-shaped aqueduct
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Fig.3 Temperature fields at cooling rates of 5, 10,
15 C /h, respectively, and temperature changes in
direction of plate thickness at different times
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Tab.3 Comparison between measured value of main

stress of each measurement point on the upper
surface and simulated value (1 h time)
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Fig. 4 Cloud diagram of U-shaped aqueduct temperature field at the end of cooling
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Fig. 5 Temperature curve of outer surface of aqueduct
with time at different cooling rates and cooling amplitude

of external surface of aqueduct at different cooling rates
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Fig. 6 Maximum temperature stress variation curves in

x and y direction of aqueduct at different cooling rates
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Tab.4 Main physical and chemical properties of

different thermal insulation materials
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Fig.7 Temperature curves of outer surface of

aqueduct with time
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Simulation and Experimental Study of Temperature Stress of Aqueduct Wall Plate
LI Bin' ,ZHANG Pei-lin' s WANG Hong-ji2 ,HE Qi-yu'
(1. School of Mechanical Engineering, Wuhan Polytechnic University, Wuhan 430023, China;
2. Central-southern Safety and Environment Technology Institute Co. » LTD. , Wuhan 430051, China)

Abstract: Based on the temperature load on the wall slab of a large aqueduct when the temperature suddenly drops,
the temperature self-confinement stress of the upper surface of the concrete slab was tested and analyzed. The tempera-
ture difference between upper and lower surfaces of concrete slabs at different cooling rates and the self-constrained princi-
pal stress of concrete slab surface temperature at 1 h at a cooling rate of 10 °C /h were measured. The accuracy of finite el-
ement modeling was verified by comparing the numerical value of concrete transient temperature stress simulated by finite
element method with the experimental test data. On this basis, the influence of cooling rate on transient temperature and
stress field of aqueduct was analyzed. The impact of different insulation materials on surface temperature and stress field
of aqueduct was discussed. The results show that the temperature tensile stress on the aqueduct surface will increase at a
faster rate with the increase of the ambient temperature decreasing rate. Compared with the external surface temperature
stress of the aqueduct without insulation measures, the tensile stress of the external surface temperature of the U-shaped
aqueduct was reduced by 83%, 80% and 68% , respectively, when the polyurethane, polystyrene board and vitrified mi-
crobeads with 2mm thickness were adopted. Considering the cost and construction technology, vitrified microbead insula-
tion materials are more suitable as thermal insulation materials on the outer surface of aqueducts.

Key words: aqueduct; concrete; self-confining stress; cooling rate; numerical simulation
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Research on Coarsening Effect of Local Scour Pit Bottom on

Bridge Piers Under Clear Water Conditions

WU Yu-lun, WU Long-hua, YANG Xiao-li, FANG Chen-zhuo
(College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China)

Abstract: On the non-uniform sand river bed, the armor layer at the bottom of the bridge pier local scour pit will af-
fect the maximum local scour depth of the bridge pier. Through a flume model experiment, the sediment gradation, rela-
tive coarseness, and non-uniformity of the armor layer at the bottom of the local scour pit on the bridge pier were studied.
The results indicate that the median particle size of the sediment in the armor layer at the bottom of the local scour pit on
the bridge pier increases with the increase of the local scour depth on the bridge pier, and its relative coarsening degree in-
creases with the increase of the Froude number, while the degree of non-uniformity decreases with the increase of the
Froude number. A formula for calculating sediment particle grading in the armor layer at the bottom of the local scour pit
on the bridge pier has been proposed. The applicability and reliability of the proposed formula is verifies by the measured
data.

Key words: bridge pier; maximum local scour depth; armor layer; sediment particle grading; relative coarseness;

non-uniformity





