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Fig. 1  Sketch of the X-shape flexible mattress with

concrete blocks tied (unit; ¢cm)
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Fig.2 The failure of beach protection band in practical project
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Fig.5 Destruction of tied rope’s rupture and block’s sliding from cushion layer

R VAR N vAN—
o T\ 3RS _

= W -
7 o /0

. .‘ ° :x‘ . . . : '.
6 WERAL IRt i 2 R 3 1 s A K7 il g e 2 1R EIE

Fig. 6 Stress analysis on edge hanging of beach Fig.7 Stress analysis on edge overheading of beach
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Failure mechanism and relevant measures for beach protection band
in lower-middle reaches of Yangtze River

MA Ai-xing, CAO Min-xiong, WANG Xiu-hong, CAI Guo-zheng
(State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Nanjing Hydraulic Research
Institute, Nanjing 210029, China)

Abstract ; Beach protection band is the main structure type of channel maintenance engineering in the lower-middle
reaches of the Yangtze River. The effects are weakened due to structure collapse, hanging, overheading, bulging,
etc. Through the test observation of failure process, the damage factors, fluctuating force, and stress, the failure
mechanism of common types, such as edge collapse, hanging, bulging and middle collapse, are analyzed. The
results show that the magnitude of flow velocity is the dynamic factor of destruction, the formation and expansion of
local scour holes are the inducing elements, and the insufficient tensile intensity of fabric, tied rope and joint
position is a direct factor. Some countermeasures are also presented, such as setting permeable frames of
tetrahedron with six sides at the edge of band, strengthening the structure’s tensile intensity, and selecting
reasonable types of layout, etc. The research results can be used as a reference for the design of similar beach

protection structures.

Key words: channel regulation; beach protection band; stress analysis; failure mechanism; countermeasures



