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Simplified calculation of transverse thermal stress of inverted siphon in winter downtime
BAT Werr wen, JI Rr chen, XU Zhr giang
( School of Civil engineering, L anz hou J iaotong University , Lanzhou 730070, China)

Abstract: The large inverted siphon in the Middle Route of South to North Water Transfer Project is usually buried. In winter
dow ntime, the inmer surface boundary condition belongs to the third type boundary conditions. Virtual boundary was introduced
to perform the approximate treatment on the third type boundary conditions, and temperature field was simplified. A ccording to
the self balance of stress and force method, the transverse nonlinear thermal self constraint stress and framew ork constraint
stress were derived. Integration of the two thermal stresses can provide the simplified formulas of transverse thermal stress of
inverted siphon. The formula was applied to Lema River inverted siphon. The results show ed that during the winter dow ntime,
the tensile stress of 2 MPa occurs at the inner surface, and the tensile stress at the inner surface is larger when the slab thick
ness is higher, which is unfavorable to thermal stress control.
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Fig. 1 Schematic diagram of virtual boundary
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Fig.2 Distribution of tem perature difference
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Fig.3 Relationship between correction factors
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Tab. 1 Siding transverse thermal stress distribution under the third boundary conditions
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OL 0 MERR 2.53exp(- 5.6x)+ 2.46x— 1.54 2.46(&2-x) 0.99 0.45 0.98 - 0.98 50 50 1.97 -0.53
1 JEM 2.53exp(— 5.6x)+ 2.07x— 1.43 2.07(¥2-x) 1.10 0.45 0.93 - 0.93 54 46 2.03  -0.48
T T 18lexp(- 5.6x)+ 1.75x- 1.10 1.75(&2-x) 0.71 0.32 0.70 -0.70 50 50 1. 41 - 0.38
DL MM 1.8lexp(- 5 6x)+ 1.75x— 1.10 1.75(¥2-«x) 0.71 0.32 0.70 =-0.70 50 50 1.41 - 0.38
2 JEMH 1.8lexp(- 56x)+ 1.48x— 1.2 1.48(&2-x) 0.79 0.32 0.67 - 0.67 54 46 1.46 0.35

RS % %

* 603 -



%13 % S5 78 - MAAHEE KA FL - 20154 6 A

2

Tab.2 Siding transverse thermal stress distribution under the approximate treatment of the third boundary conditions
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Fig.4 Variation of self constraint stress

Fig.5 Variation of framework constraint stress
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Fig. 6 Simplified diagram of inverted siphon calculation
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