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Analysis of anti-frost heaving and reasonable hydraulic section of the
channel in trapezoidal section with curved slop toe
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Abstract; [Objective] The research was conducted to find out the section form of the trapezoidal sec-
tion with curved slop toe of the concrete lining channel, which is suitable in the seasonally frozen area.
[Method]) Based on the theory of soil mechanics, hydraulics, engineering mechanics, we analyzed the frost
heaving destruction and destructive character of concrete lining channel in trapezoidal section with curved
slop toe,pointed out that structure anti-frost heaving and hydraulics must be considered, because when de-
signing the best trapezoidal section with curved slop toe in seasonally frozen area,it is the rule that the con-
crete lining structure must be the best hydraulic structure and have the best capability of anti-frost heav-
ing. At the same time, this paper deduced the best form of the trapezoidal section with curved slop toe. [Re-
sult] based on the common used area of the numeric value, the geometrical parameter of the reasonable
cross section is obtained. [Conclusion) This section is more suitable for the anti-frost demand and conven-
ient for mechanic construction.
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Fig. 1 Section size of trapezoidal canal with arc-foot
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Fig. 2 Distribution of normal frost-heaving force of concrete

lining trapezoidal canal with arc-angle
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Fig. 3 Distribution of tangential freezing reverse force of
concrete lining trapezoidal canal with arc-angle
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Fig. 4 Distribution of the positive and minus maximum
bending moment of the connect point of arc-foot,
slope and motherboard
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