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Influence of hydraulic factors on the inner forces of rigid lining of trapezoidal

water conveyance canal in winter during frost heaving
SONG Ling, CHEN Ruikao, MA Mingyue, WEI Peng
(College of Water and Architectural Engineering, Shihezi University, Shihezi 832003, China)
Abstract: We tested in practical engineering the mechanical model of slope concrete slabs of winter water conveyance canals dur
ing the frost heaving of the bedsoil. T hen we theoretically analyzed the influence of slope angle, water depth, and lining thickness
on the inner forces of the rigid lining of the canal under the condition of a specific type of frost heaving force and calculation
method. Results showed that the slope slab of the canal had atendency to move upward along the slope during frost heaving of
the bedsoil in winter. On the premise of overall stability of the slope, the inner forces and probability of canal damage due to
frost heaving could both be greatly reduced by increasing slope angle, reducing canal bottom width, and rising water level. It is
mmadvisable to increase the slope slab thickness as a way to increase the frost heaving resistance capacity of the canal. The re
search findings can provide a new method for the antr frost heaving design of water conveyance canals without ice cover in wirr
ter in seasonally frozen region. To design and adjust the hydraulic parameters of the canalso as to increase the water depth withr
in the canal can reduce the probability of frost heaving damage to the canal, and can reduce the canal land area and earthwork
volume.
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Fig. 1 The frost damage of canals in power stations in Manasi river
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Fig.2 The inner forces of the slope lining of canal during frost heaving of bedsoil
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Fig.3 Relation between inner forces of slope lining and position of cross section at different slope angles during frost heaving of bedsoil

* 160 = KFIEHMR



R OBE e AFRMAHN R FIKEA S EE R A8 E N TR R

15 1 30° X 2 2235 A5 14y %k 3 B A AT G 07 8 5 AR
HE AN S o T30 Bl 2 1152 BT 1) 6 Bk 77 o
FEARTR], 2435 /NI, R KA 7K s %o S 3BERs A
A AR TP AE B KT AN BRI, e
B 3(b) s 15 1 5075 A e i i KT 30
Wt B R R, BT (B R .

2.3

st 30° U IR R O 1 m B A R BH R 5
Q 3TEMF, XZKIR 0. 5~ 4 0 m, IHI &R AL
P IR S R R WL 4. W 4 o] LLE
HH, ZKRHER, S K AR AR O R, (H 2K

4

W4 0 m XN ) B R AR AN 5 BRI LA, X2
MR QSR BER TUT L30T 17 B VR&E5 KL, FEE K
UL B D) R K D v S5 AN IS, BT T
BIE o f KIEZSH{E 2 B A 7K R 1R 3 K i ey,
LI RE DX 7T BE R BCROBOR . d KB ) {1 Bl
H KR B0 K G AH B g/ o TR 7]
IR IR AR A 6875 R 1) 52 i S5l g 1) 2K A
%o WXL R, Rl e K& Fis 4y
IR AN T3 - MR R A AR T o T L &2
KR IE B IR, W] BETH /NI TE EIE, DLORIEAE AR
RIK B DU T IRAG R IKER, M A3 AT 920 2 i
RESR AT

Fig. 4 Relation between inner forces of slope lining and water depth or position of normal section during frost heaving of bedsoil
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Fig.5 Relation between inner forces of slope lining and lining thickness or position of normal section during frost heaving of bedsoil
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