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Abstract: The volcanic cinder has the characteristics of irregular shape and sharper angles, and its shape char-
acteristics affect the material engineering properties. In order to explore the shape of volcanic cinder particles, the im—
age and shape index of volcanic cinder were obtained by AIMS aggregate image measurement system. The fractal di—
mension and normal distribution method were used to discuss the influence of fractal dimension and shape as the par—

ticle size change on the particle shape and fractural dimension. The differences in shape between the volcanic cinder
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and general rock mass were also investigated. The results show that as the particle size decreases,the elongation and
texture decrease,the angularity,sphericity and fractal dimension increase,the volcanic cinder approaches spherical
and massive, and the surface angularity is reduced. All the shape indicators have a good correlation, and the angularity
is the most sensitive to the change of the particle size. Thus, it can be preferentially selected to describe the shape of
the volcanic cinder. In addition, comparison with pebbles and crushed stone shows that the change of volcanic cinder
elongation and texture is not as significant as that of the pebbles and crushed stone under different particle size. More—

over, the texture and angularity of volcanic cinder are larger than those of pebbles and crushed stone,indicating that

the volcanic cinder has more angular edges and a rougher surface.

Key words: volcanic cinder;fractal dimension;elongation ; angularity ; sphericity ; texture

KA KL o IR 280 e AR bE i A s
P AIE U — P IR 2 LR TR AR, HAT
FEARAHLIN 2 A1 558 22 R e BRAT DG T K L A
FEEHEP T K A ORI BE ) 2P 55 T, %k
e BRI AR A T

VFZ WP FTUE W ORI AR 2 35 52 w4 R T AR
P, U R AL LU AR/ N FLBR L), D)5 HE©7) W
JEWIL B 5 PR DA 4 R ORI AR X T bR TR
PEBA SRR , 1 S B 7T an ey % ORI AR AT
VA, HETEURE R E PP 32 2 A 5 e
U, %752 M ZR IR D RS BRI AR
K, BB BT 2 T T RO R ), i J
ARAFIR P e AR U JREBBURE A5, -3 Ar (B
T B AU 2546 b BERL AR B 224k 5 X003 e 51
i S BRI OB RS, IR T E BT JEE
TR #4555 5K 5 S 1o 50 DN i (SO RAT e 41
FURL A T8 L i 12 BRBESF AR b, T R 24> i
B ARG AR F I E A T B4R A s 86 P S5 R DG
2 W IBE A KT 0 B B, IR Rl
li] ZR R A PEBEATSE T 70 BT 5 28 TSR HTAHBILER
AR A R 8, R ORE i 1B BRI BE 8% A 3 55
FEARSE VR AT 24T, BEAh, R R AR S B 2 R
WKL, WFFE L5 | FH A3 BB HEAT 2171, PR VTG
SRR AE T TR B B A 7 70 T Aok 5 AR S5 N
o8 B IE B b g ORI AR B R A5

BUATTEHAT TR 2 A N E R B, SR, X L8
WFTEHR IR X B R AT AR BE, ANRE
AR PURL OISO, o1 SO kR TP RLBE R 1, 75
IR TR A AL 22 1 L BORE IS B SRy RV T
ATMS St} Ga i ZR 4e n] LA A Shil &0k ) 4%
i OB BRI AR SRR, HIHAS SCil S ATMS

RGN B R SR K Lk R Y — 4 &% 31
BRSNS, IR AL RS PSR 387
%, THERAR ALK R AR FEAR A T HE R 52
MR, FHHRTE KL UL — B ABORL 1 IR
FE5.

1 AR

1.1 RXBe a4

RN ZE A 5 JE N 2L DK103 Ab k1l
RN, B i R SRR L T T a5
LRI R AN NN U v S T o w3 [ L9 1
i S5 RN 1 R, B AT, KL R i Ak
BAKTF 75 mm, ki £ ZLEPLE 5~60 mm, /NT 5
mm R 5 N 0.6%.

T T T

100 |-=g i

80— .

b\ ]

INFIRARAE I+ R AN /%

40 - \ 5
\\
\\
20 \ .
.\
.
oL . —a s s u
PR Y i L 2 2 i iy P n |
100 10 1 0.1
B4R /mm

A1 KliEgaod L

Fig.1 Grading curve of volcanic cinder
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Fig.2 Device of AIMS image measurement system
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Tab.1 Geometric parameters of particle
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Fig.3 Grading curve of volcanic cinder at different particle sizes
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Fig.4 Shape of volcanic cinder under different

particle size groups

3.1 BRI AFES T
R FH T AR = FE iR A K L i ks 1 TR 430
YR XTI ARA TN 4 T a1 AR SRS 1

NP
l]/l)p oc A2 (5)
AR 4RO A
l(e) =aA(e)™"? (6)
Dy=2K (7)
K= ki) )
KDy HMIEHEEL.

24 R X K T AR B R B R SC R, 3R
HZURL B IR BAT R AP A9 IR a2 2 50(5)
~(8)RFPUASRAR X ] _FFY 100 A4S FRLHEA T 7 4R
M-S, HHREER AR R 2 FIE 5. 458380, 1
AWML RSB, MRREITE 09 UL,
I, K LA OB EAT R AP R R AL Ak, S04
ok Fwe 1 AL SR IR, ORI AR R
IRZAL PR YEECAR. 3k 2 R RN, il
A RIURL T AE RO, DR I, RN, L ks
TR R, S AR AR Z [A] /) F AR (PR B 5,

®2 AEKETNUGEBR S AR AX R

Tab.2 Fractal dimension and correlation coefficient of

volcanic cinder under different particle sizes

HAE VG FEl /mm YR A FREL
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Fig. 5 Calculation of fractal dimension of volcanic cinder

under different particle sizes
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Fig.6 Distribution of elongation frequency

under different particle sizes
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Tab.3 Statistics table of elongation under

different particle sizes
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Tab. 4 Statistical results of angular and surface textures under different particle sizes

ik B g1
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FEE 0.755 0.737 0.729 0.717 47035 40845 36057 34349 813.146 874.627 982258 10339
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