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Erosion resistance of sand particles based on improved device in simplified

scour resistance tests

YUAN Ye, WANG Chen, LIANG Fa-yun
(Department of Geotechnical and Underground Engineering, Tongji University, Shanghai 200092, China)

Abstract: Establishing the relationships among the erosion process, development mechanism and macroscopic phenomena by
exploring the movement of soil particles under the local flow field is one of the important methods to study the mechanism of
scour. Four sand samples with particle sizes of 0.075, 0.25, 0.5 and 2.0 mm are tested in laboratory by using the improved test
device based on the simplified scour resistance tests (SSRT). The erosion depth, deposit height and deposit range of the samples
under the local flow field generated by the blade at the speed of 50,70 and 90 r/min are recorded, and the influences of local
flow field and particle size on sediment transport are analyzed. According to the different characteristics of sand particles under
the flow condition, sand samples can be divided into three categories: non-erodible sand, sand which is erodible and easy to
deposit, and sand which is erodible but not easy to deposit, with the calculated “universal start” velocity and the critical velocity
obtained from the laboratory tests, so as to judge the scour resistance of soil. On this basis, the concept of soil particle retention
ratio is defined based on the proportion of soil volume in the erosion area and the deposit area, and the quantitative relationship
between the critical velocity and the "universal start" velocity is established.
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Fig. 1 Schematic diagram of test generator
1.2 RIEMR
APGRY: LA R P AR AR R ] & TR k56

THaHT, Sekealie W E TR P T 24 h, Frid L
ST, RSP L3RRI 4, 453
IR 0.075, 0.25, 0.5, 2.0 mm PUFPRIAE L
R, HZHIER 1 s,

R1 BRNEIHSH

Table 1 Parameters for samples with a single particle size

Y o TRE GRS R
MY R eany 1)
1 0.075 1.62 2.66 29
2 0.25 1.61 2.65 30
3 0.5 1.60 2.65 30
4 2.0 1.58 2.62 31
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Fig. 2 Soil sample during tests (¢=0.5 mm, 70 r/min)
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Fig. 3 Curves of erosion/deposit development at 70 r/min

B 4 45 T R RKTTE N 0.36 m/s (I #5dk
490 r/min) B, 0.25, 0.5, 2.0 mm FURRAZ LFELE
KA IR AR et S HEARBE I 18] A R b 2 o #E /KU R
AT, 0.5 mm A 2.0 mm PFRLATE A 422 et X R HE
MIXFEAF L KR, BREHSRREEFLERL, H
KRIEHEFETER . R, 5 )R EERREN 0.28 m/s i
AN, RiARN 0.25 mm ) EFEAEKRAER 3L T8
R S AR R I B, HHER X AR T X
RIEMIIRAE. B ERIRATE, B T ARk
A, KT X AR R R SiE 8% 7 A B R
Wi AEARERMR, BRI 2.0 mm B AEE0RL
FOFECR, KA T A4 R0RE ) kN3 sh A x £
FEAZ DX SR DXOR = AR WY S i . DR, AR
X R HERR X R e ith 2 I BRR 2218 BTt

14
E L0000 00 —4— =2.0 mmfFHX
12} e
% K4 - - d=2.0 mm¥ERX
b 10f / 070-0-0000 ¢ ;_05mmfiHX

B gl -0 - d=0.5 mmiEFKX
—o— d=0.25 mmFH X

- - d=0.25 mmBEFHKX

R4 DX TR B M
N B

C

100 200 300
RIS /s

4 90 r/min ¥E TR /MR L FRAZ

Fig. 4 Curves of erosion/deposit development at 90 r/min
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Fig. 5 Curves of soil particle retention rate with particle size
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