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Fig. 1 Shape classification of coral sands
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Table 1 Corresponding axial length of different coral sands

B IS 2N D, D, D, D,
etk 1.20 1.00 0.17 0.589
LIRS 2.00 1.00 0.17 0.689
JEFR 1.20 1.00 0.50 0.843
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Table 1 (Continued)
B USIIN D, D, D, D,
AN 5.88 1.00 0.17 1.000
kR 2.00 1.00 0.50 1.000
BRAR 1.20 1.00 0.83 1.000
JERERIN 2.00 1.00 0.83 1.184
JE R 5.88 1.00 0.50 1.433
(RN 5.88 1.00 0.83 1.696
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Fig.2 Wave-induced shear stress and shear stress at

threshold of motion of different particle sizes of coral sands
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Table 2 Wave-induced shear stress of motion of two particle

sizes of coral sands and their ratio

WK | 7, JN-m™) | 7, JN-m?) | 7, /7,
UITIN 1.416 1.075 0.759
AR AR 1.416 1.174 0.829
JEBLR 1.416 1.296 0915
JIRIN 1.416 1.416 1.000
B 1.416 1.416 1.000
Bk 1.416 1.416 1.000
RAER 1.416 1.546 1.092
IEY RN 1.416 1.707 1.206
(RN 1.416 1.864 1.316

2.2 PREARDEEBHBI N 1
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N1z, K 0.527 N/m?®, 3 F D, 71545 H 09 AH B 1
HEEIR S 7, 4 0.318 ~ 1.028 N/m*(K2 . 3).
Fz3 WA AR T B A AL
Table 3  Shear stress at threshold of motion of two particle

sizes of coral sands and their ratio

WK | o, JN-m™) | 2, (N-m™) | 7, /7,
LN 0.527 0.318 0.603
AR AR 0.527 0.366 0.694
JERAR 0.527 0.438 0.831
RN 0.527 0.527 1.000
R AR 0.527 0.527 1.000
2 &N 0.527 0.527 1.000
PERERIN 0.527 0.644 1.222
JE AR 0.527 0.821 1.558
(RN 0.527 1.028 1.951

A5 M 3k http: //cslgxbzk. csust. edu. cn/cslgdxxbzk/home



F20% % 44

EhE,F MMETY A BRI AR BTG R R 31

HY 2% 3 10, 55 ik B8y N 2L, AR TR R
BBV IR A3 A% 5 45 2R A% 1) 22 5 4 R v R
WO B BT N 7 KN EDR AR 22 S ke B Y 1 )
25 S WSE MK, e K 22 55 Hh B AE BRI 45
PR TSR 45 RAR R i 43 BEAR 1.696 15 9 2511
T, Nt 195115,

hy 1 — AR5 % B X B AL RS 8 B N ) 1 R
Wi, 76 %5 B 2 2 720 ~ 2 820 kg/m’ B L 45 20 kg/m®
Ry Tl b, 6T I BT A TR AR S5 R 1 D, #EAT R B
BN S BRI 3 KA R, GEREM,
H T A B 5 35 S0 A I 30 28 AR A R /D L il
5 P8 T I B A UR S B 5 7 T 4 5 e N A B
B BE Ry B/ N BE B 1.03T 5 IS4 T L, & TE S 1Y
B0 A i R % B AR AT S B B 1N T S AE B/
WS R Y 1.054 ~ 1.066 17, HL% B X 41K 3 )
T 1) RS 2 B 07 7 1 5 o B Ay S R AR CER S R
01 52 W AE X BN o FE AR A% BE 2R T Lt TR
AR 25 TR K A e KSR AR Ry e /N SF A RLAR 1Y

2.879 5 5 B KORE AR IS 3l BT 1 ) AT ik B/
FIAE Y 3.206 ~ 3.242 4% , H w0 2 25 X 3 8l 5 o7
)5 W A L R R S FHROIA (8 (3R 4)

11
= 2720 kgm®
10F| e 2740 kgm? i
4 2760 kgm?
_09f| v 2780kgm?
a + 2800 kgm?
E08r| « 2820kgym’ %
z
:m
= i
06
,
1
] 05
04+ $
1
o3 ¢
04 06 08 10 12 14 16 18
Kife/mm

B3 RREAEMBEEREEETORST A
Fig.3 Shear stress at threshold of motion of different

particle size coral sand under different density
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Table 4 Shear stress at threshold of motion of different coral sands under different density

) AT 2 BE R R Sh B R J3/(N-m™)
SRS AR VAT
2720 kg/m* | 2 740 kg/m® | 2760 kg/m® | 2780 kg/m® | 2 800 kg/m® | 2 820 kg/m*

Btk 0.305 0.308 0.311 0.314 0.318 0.321 1.052
LIEIEIN 0.350 0.354 0.358 0.362 0.366 0.370 1.057
JE AR 0.418 0.423 0.428 0.433 0.438 0.443 1.060

J‘L‘ %fﬁf‘ 0.502 0.508 0.514 0.521 0.527 0.533 1.062
JSEERN 0.613 0.620 0.628 0.636 0.644 0.652 1.064
JE IR 0.780 0.790 0.800 0.810 0.821 0.831 1.065

LARIN 0.976 0.989 1.002 1.015 1.028 1.041 1.067

T,/ Tn,, 3.200 3.211 3.222 3.232 3.233 3.243
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Fig. 4 Analysis of the sensitivity of shear stress at threshold

of motion of coral sands to density and shapes
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Table 5 The judgment results under two particle size

conditions and their ratio

PRSI AR T ratioss T ation R
LTI 2.687 3.381 0.795
AR 2.687 3.208 0.838
JEAR 2.687 2.959 0.908
etk BRetk
o 2.687 2.687 1.000
ERIR
SRR 2.687 2.401 1.119
JE Rk 2.687 2.079 1.292
LRI 2.687 1.813 1.482
2.0
1_ 8 o |——
| il
(5] Sl e o
1.4
s
121
&
107
0.81
0.6
0.4 : : : s ; :
0.4 0.6 0.8 1.0 122 .4 1.6 1.8

A2 /mm
B 5 ATFTomAEETES AR EERIE
Fig. 5 Incipient motion criteria results based on bed shear

stress under two particle size conditions and their ratio
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HUANG Lintao, HUANG Hui, JIANG lei. A revised

Research on the influence of the shape of coral sands on single particle
starting behaviors

WU Lingyun'?, ZHAO Zhongwei', LI Wei'
(1.Key Laboratory of Ocean and Marginal Sea Geology, South China Sea Institute of Oceanology, Guangzhou 510301, China;
2.University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: [Purposes] The paper sims to analyze the effect of coral sand morphology on the starting behaviors of
single-grained sediments, and to provide a reference for accurately describing the initiation of motion behavious
of coral sands under hydrodynamic action of extreme waves. [Methods] We briefly analyse the difficulties in
directly applying traditional equations to coral sands. Furthermore, we investigate the effect of particle size and
density on initiation of motion behaviors and how nine differently shaped coral sand particles respond to extreme
wave conditions through numerical calculation approaches. [Findings] The nominal diameter of these nine
differently shaped coral sands is 0.589 ~ 1.696 times of their sieving diameters, followed by their corresponding
wave-induced shear stress being 0.759 ~ 1.316 times, and the critical shear stress being 0.603 ~ 1.951 times of
those predicted with their sieving diameters. This results in the ratio of wave-imposed shear stress to stress of
sediment threshold of motion being 0.795 ~ 1.428 times of the original estimations using traditional formulae.
[ Conclusions ] When applying quartz-based formulae to assess the possibility of coral sands being mobilized by
waves, the effect of wave action may be overestimated for acicular-shaped coral sands, and underestimated for
plate-shaped coral sands. Therefore, the shape of coral sand particles should be fully considered when
characterizing their sediment dynamic behaviors, and therefore numerical modeling results should be adjusted
accordingly with respect to particle shapes. Moreover, a more suitable description of grain size and a more
accurate method measuring particle density is urgently desired for coral sand when performing hydrodynamics
analysis of them.
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