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Fig.1 Demonstration figure of grain sizes
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Fig.4 Cumulative frequency curves and density

distribution curves of the same sample No. 1 to 10
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Fig.5 Cumulative frequency curves and density

distribution curves of sub-samples No. 11 to 20
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Table 1 Measured grain size parameters

DI0 D50 DY Mz o,
e TR Sk;  Kg
/pm  /pm /pm /pm o /pm

1 128 203 358 220 0.587 0.355 1.112

2 128 203 358 219 0.587 0.347 1.116

3 128 203 360 220 0.585 0.357 1.117

4 128 203 356 219 0.589 0.345 1.115

5 120 203 360 219 0.585 0.355 1.134

6 128 202 355 218 0.587 0.349 1.111

7 129 203 357 219 0.587 0.351 1.116

8 128 203 355 219 0.589 0.343 1.115

9 127 203 354 218 0.589 0.339 1.108

10 128 203 359 219 0.589 0.354 1.141
SFEHI{E/ wm 128.1 202.9 357.2 219.1 0.587 0.349 1.119
PR 22/ wm 0.57 032 215 0.649 0.002 0.006 0.011
X FREMm2/% 0.44 0.16 0.60 030 027 170 0.94
11 136 227 419 230 0.545 0.360 1.069

12 126 199 351 215 0.586 0.356 1.121

13 132 213 376 230 0.571 0.342 1.063

14 129 207 364 223 0.583 0.343 1.105

15 124 193 336 207 0.596 0.356 1.150

16 133 218 391 236 0.568 0.350 1.113

17 134 217 390 236 0.563 0.356 1.080

18 131 212 374 229 0.575 0.347 1.101

19 127 204 362 220 0.577 0.349 1.109

20 129 210 378 227 0.567 0.358 1.113
SEXE/ wm 130.1 210 374.1 225.4 0.573 0.352 1.102
BRI 22/ pm 3.78 9.83 23.11 8.932 0.014 0.006 0.026
MXFRAE /% 291 4.68 6.15 3.96 248 1.82 2.36
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Fig.6 Comparison diagrams of grain-size grading curves using the sieving and dynamic image methods
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Fig.7 Comparison of particle size parameters of sieving

analysis and Camsizer XT
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Fig.8 Comparison of kurtosis, skewness and sorting using the sieving and Camsizer XT
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SoF PRl 0 RIS B Y 4 A A2 22 80T 119 4 Table 2 Average grain shape parameters for each sample
BRCE 9). DSO RIPSpREMIE I e R e b s U SRR R
(K9). mLfe = 2N A 7 (SPHT) (SYMM) (B/L)  (CONV)
IAF] 0.99 DA AHMER G ; D10 AT DOO 1 AH % R %% N YZW-1  0.860 0.899 0.717 0.993
SRR 0.978 1 0.944 1, ARSCHEMAE R 1. Mk 4 4> YZW-2  0.851 0.896 0.709 0.993
~ YZW-3  0.835 0.895 0.697 0.990
Py 0 oS = . . — jﬁ N
;@Ii‘aﬁ{ﬁ’ﬁ%ﬁﬁﬁ%ﬁ, Camsizer XT 3] 25 B4 % W4 080 0,895 0.685 0.989
RN A2 S R hr B S B AR R 5E 2 — 3, YZW-5  0.836 0.901 0.698 0.990
ML 7 .8.9 B ARFR 7k i gl R A —3K, A/ pm 0.841 0.897 0.701 0.991
\ . FREIR 2/ % 1.486 0.268 1.226 0.187
@H%E%ﬁﬁio Bﬁ;ﬁ‘ﬁiﬂzﬁa‘zgékgﬁﬁ“z&i A BRI 2/ % 1.767 0.299 1.748 0.189
Feas /N AR AR B iR 25 RN AU IR 22 I8 AR B RHY HUHES  YGH-1  0.865 0.894 0.711 0.992
FeEE PRI AE Ak i o 2 AR i Sty b 2o SR e 18 oy YGH-2  0.860 0.892 0.703 0.991
o g L T Sl B A L YGH3  0.874 0.895 0.716 0.994
il?l\’]ﬂéz’ﬁi%ﬂ{)\Jiﬂ’JO\ﬁ B2 23 R B e s L VOH  0.866 0.893 0709 0.993
AUt HE YGH-5  0.859 0.897 0.710 0.993
2.3 BIRSHSH AL/ pm 0.865 0.894 0.710 0.993
BRI IE 6B 96K HA 1M1 i S 00 ) T o o
s o Lt o N HXT AR e 22/ % 0.691 0.215 0.656 0.115
g*ﬂ‘ﬂ:}%ﬁ , JX%*J%}’?‘@C E/‘th/‘l\ﬁﬁ%/‘?} u@ﬁ%ﬁ*ﬂ/ﬂ FETTS YPW-1 0.865 0.894 0.710 0.992
R RN B IR S M BE ; PR I 20 TR M U AR R 2 ) ) 24 YPW-2 0873 0.894 0.720 0.993
WEgE MR ROE GORH 20 AT oy B8 AR S YPW-3  0.856 0.891 0.703 0.992
FH Bh 25 G2 1 1) 18 MRS AR B S 40k T S 80U 1] YPW-4 0.831 0-891 0.692 0.990
10,1112 R 2, F POk (M 2 30 1 i R
= AR IV IR 75 B T SEE/ um 0.849 0.893 0.701 0.991
ﬁﬁ{\% 2 - IPRLARIC/IMH =T R 3 LB G FRUEIR 2/ % 2.230 0.251 1.489 0.164
T WEIE METET K3 2 FIIK R ERAL R R SRR, 20l G HASHR R 22/ % 2.626 0.281 2.123 0.166
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Fig.10 Cumulative curve of shape parameter of Yazhou Bay
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Grain Size and Shape Analysis of Beach Sediment using
Dynamic Image Analysis and Comparison with Sieving Method

LUO Zhang' CAI Bin> CHEN ShenLiang'

(1. State Key Laboratory of Estuarine and Coastal Research, East China Normal University, Shanghai 200062, China;
2. Retsch Technology, Shanghai 201204, China)

Abstract; The sieving analysis is a classic and common method used to measure the particle sizes of beach sediments.
With the development of scientific technology, grading analysis by dynamic digital imaging has been widely popular-
ized. We analyzed the particle size and the shape of 20 sediment samples from 5 beaches of Hainan Island by the
methods of dynamic image analysis and sieving analysis, and then compared the testing results of the particle size ana-
lyzing from the two methods. The results of the dynamic image analysis indicate that this technique has good repeat-
ability and high accuracy. By comparing the results obtained from digital dynamic imaging with those from sieving a-
nalysis, we can conclude that the results match well ; the grading curves intersect, the particle size parameter values
are close and their relevance is rather good ( R*>0.94). Analyzing the particle shape parameter values from the digital
dynamic images, we learn that there are obvious differences between different coastal segments with similar particle si-
zes. The sphericity and aspect ratio of particles from different parts of the same beach change greatly, while their sym-
metry and convexity change slightly. The study indicates that the different results obtained from the two methods main-
ly derived from their different measurement principles and the irregular particle shapes of beach sediments. The digital
dynamic imaging method has completely solved the problems caused by particle shape irregularity, so it can nearly re-
place sieving analysis in measuring particle size, which has a broad application prospect.

Key words: dynamic image analysis; Camsizer XT; beach sediment; grain-size parameters; sieving analysis



