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Boundary constraint criterion for onset of mechanical ice-cover breakup//MAO Ze-yu ZHAO Xue-feng WANG Ai-min
LIU Ying HU Ying-jun Department of Hydraulic Engineering Tsinghua University — Beijing 100084  China

Abstract Based on the mechanism of ice-cover fractures in an ice-covered river the criterion applied to predict the mechanical
ice-cover breakup is presented using the concept of boundary constraints in channel bends. The applicability of this criterion is
demonstrated. The prototype observation data from the Hequ Reach of the Yellow River from 1985 to 1994 are used to validate the
criterion. The results show that the criterion can appropriately forecast the onset of ice-cover breakup.
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hio/m  hi/m  Wg/m Wy/mSs/ CGCd R,
1986  0.90 0.32 580 530 173.0 5.2
1987 0.73  0.41 493 400 93.5 5.2
1990 0.65 0.343 440 370 100.6 5.2
1987 0.95 0.3 248 170 83.0 5.0
1992  0.72 0.34 241 181  139.1 5.0
1993  0.90 0.59 260 200  102.1 5.0
1994 0.53 0.50 260 213 62.8 5.0
1987 0.75 0.50 300 210 68.6 5.5
1988 0.50 0.25 273 200 88.6 5.5
1990  0.68  0.40 310 252 100.6 5.5
1
3 Q(fr
Qo/ m* s
13 2
1986 0.414 2100 1821.1
1987 0.621 723 845.5 3
1990 0.599 920 1002.4
1987 0.655 723 789.8 4
1992 0.492 620 609.9
1993 0.594 1280 1137.3 5
1995 0.726 1520 1101.8
1987 0.705 632 603.8 6
1988 0.636 446 414.4
1990 0.599 920 868.2
7
Q(ﬁr
11.29%
8
¢ 9
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2008
2008 1324 kW 2007 590 kW
25 5
100 kW 69.3%
1 2010 2000 kW
1000 kW 2020 1 kW
1
/ kW /% / kW /% / kW /%
2003 56.7 2005 126.6 65.7 2007 590.3 127.1
2004 76.4 34.7 2006 259.9 105.5 2008 1324.2 124.3
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