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Effect of cohesive sediment gradation on cavitation and cavitation
erosion in high velocity flow

DONG Zhiyong, JIA Dailu, HAN Yan, ZENG Tuan

(College of Civil Engineering, Zhejiang University of Technology, Hangzhou 310023, China)

Abstract; To study the effect and mechanism of cohesive sediment gradation on cavitation and cavitation erosion in
high velocity flow, we selected two cohesive sediment gradation curves and conducted research in a self-developed
small looped water tunnel. Sediment-laden flows with different mass percentages of cohesive sediment smaller than a
certain grain size were prepared, and the real-time pressure within cavitation and cavitation erosion zones in working
section of water tunnel was measured by a dynamic pressure data acquisition system. Concrete specimens with
different mix proportions were prepared. Tests of cavitation erosion on the concrete specimens under different mass
percentages of cohesive sediment smaller than a certain grain size were carried out for 4 h. The mass loss of
concrete specimen per hour was adopted to characterize the cavitation erosion amount . Results show that the time-
averaged pressure and cavitation number at each measurement point in the cavitation erosion zone of the working
section of water tunnel gradually increased with the decrease in the mass percentage of cohesive sediment smaller
than a certain grain size. With the decrease in the mass percentage of cohesive sediment smaller than a certain grain
size, the cavitation erosion amount of concrete specimens gradually increased. The anti-cavitation erosion capacity
of concrete specimens with higher strength was significantly greater than that with lower strength at the same flow
velocity. Cavitation zone was mainly located in the front of the specimen at lower velocity, while it was located in
the rear at higher velocity. Under the same sediment concentration, the higher the percentage of cohesive fine grain
used in the test, the greater the cavitation erosion amount was.
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Fig.1  Schematic of test device

IINEIE IR T AR B RS0 B e s o7 5 dn %] 2
JE7R o MR AN B RS R A I AL (MR 1 A,
B 6 ), LA T A5 8%, Hh R 1 508 R
LRGE(YE6263 ) SEI SR &M s s 1. LAY R
B O A SRy AR bR S, 500 e A BE T HOBE A 1 AR 1)
FEES L 1, B I i A TR e i i,
TREE RS R I SR 3(a) ((b) Bk,

PRl 0 JAL2 A3 Waa WALs Wri6 W7

WgiB BRE e
B2 IERMMERNERE

Fig.2  Sketch of working section and pressure point location

F1 KEZHR ZHRUAMAE

Tab. 1 Location of measurement points in cavitation and
cavitation erosion zones of water tunnel
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Fig.3 Dimension and surface morphology of concrete specimen
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Fig.4  Gradation curve |
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Fig.5 Gradation curve II
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Fig. 6 Time-averaged pressure in cavitation and cavitation
erosion zones at different cohesive sediment gradations

(v=38.2 m/s)
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Fig.7  Cavitation number in cavitation and cavitation erosion
zones at different cohesive sediment gradations

(v=38.2 m/s)
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Fig. 8  Cavitation erosion amount of concrete specimen at

different mix proportions
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Cavitation erosion amount of concrete specimen at

different velocities( Ry, =0.40, R.,s=1.5)
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Fig. 12 Cavitation erosion status of concrete specimen at higher
velocity (38.2 m/s) (Flow direction from left to right)
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velocity (28. 1 m/s) ( Flow direction from left to right)
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