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Influences of Temperature Changes on Behaviors of Large Prestressed Concrete Inverted Siphon
ZHANG Long fei', YAO Xiar hua', YUE Chao ran?, GU AN Jurr feng!
(1. North China Institute of Water Conservancy and H ydroelectric Power, H enan Zhengzhou 450011;
2. Henan Dahe E ngineering corp oration of inf rastructure, H enan Zhengz hou 450008)

Abstract: The structure of prestressed concrete inverted siphon is a large volume concrete structure with complex stresses, and
the stress is difficult to be ascertained when the structure is affected by changing tem perature. The structure of inverted siphon
was analyzed using 3 D finite element method( FEM) to obtain the stress distributions under nine working conditions including
no change of temperature, maximum temperature rise, and maximum temperature drop. The results showed that under several
working conditions, the structure of prestressed concrete inverted siphon did not produce tensile stress with no change of tenr
perature. T he large tensile stress were produced under the working conditions I and 11l with temperature changes. Under the
condition of temperature rise, the tensile stress was 1.53 MPa and 1. 72 MPa, respectively, in the bottom surface of base plate
for condition I and the top surface of apical plate for condition 1Il Under the condition of temperature drop, the tensile stress
was 1 36 MPa, 1 77 M Pa, . 85 MPa,and L 65 MPa, respectively, in the sidew all for condition I, in the bottom surface of apical
plate for condition II1, in the top surface of base plate for condition III, and in the sidew all for condition III. T herefore, tempera
ture changes had significant impacts on the structure of inverted siphon.
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Fig. 1 Arrangement of prestressed reinforcem ents

in the inverted siphon structure
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Table 1 Basic performance parameters of the foundation soil
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Table 2 Analysis of tem perature effects of all working conditions
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Fig.2 Three dimensional finite element model of

the inverted siphon structure
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Fig.3 Cross sectional diagram of prestressed joint loading of

the inverted siphon structure
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Fig.4 Variation of stress in the top surface of

apical plate for condition 0
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Fig.5 Variation of stress in the bottom surface of

apical plate for condition III
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Fig. 6 Variation of stress in the top surface of

base plate for condition I
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Fig. 7 Variation of stress inthe bottom surface of

base plate for condition III
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