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Transport criterion for bending ice-blocks in straight river reaches//MAO Zeyu, YUAN Jing, MA Zhuang, FAN Lin
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Abstract: As for the transport criterion for bending ice-blocks in straight river reaches, based on the ice-cover fracture
mechanism of frozen rivers in spring, a mechanical model is established by introducing the constraints of solid walls of
straight rivers according to the theories of hydrodynamics, thermodynamics, solid mechanics and hydrometeorology by
comprehensively considering hydraulic conditions, thermal conditions, river regimes and topographic features. The criterion
of the minimum flow discharge required for transport of bending ice-blocks in straight river reaches is put forward, that is,
the critical flow discharge. lts applicability and the relevant parameters are analyzed. The criterion and the relevant
parameters are calibrated and validated by means of the data of field observations in Hequ reach of Yellow River. The
results show that the calculated values of the critical flow discharge for the transport of bending ice-blocks in straight river
reaches are close to the observed ones. Accordingly, the proposed criterion can be appropriately used to determine the
transport of bending ice-blocks in straight river reaches. In addition, according to the observed data, a mathematical
expression is put forward for the comprehensive coefficient, which reflects the decrease of thickness and strength of ice-
covers induced by thermal thawing, and it can be employed to study ice situations of river reaches without historical
observation data of break.

Key words: violent break; bending ice-block; straight river reach; boundary constraint; ice-cover fracture; evolution
mechanism
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