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Abstract: The existing researches indicate that the mechanical properties of rockfill materials are significantly affected by the
particle crushing. In order to reproduce the fundamental features of particle breakage, the changes of the particle size
distribution (PSD) have to be described in mathematical form, i.e., to track the evolution of the PSD. This is difficult for the
triaxial test processes due to the measurability limit of particle breakage. The single particle strength of the rockfill is measured
and the crushing sample is sieved. The results show that the strengths of particles obey the Weibull statistics, and that the fractal
distribution is found for PSD of crushed aggregates. Based on those findings, the changes of PSD can be described during the

triaxial test process, the breakage of the triaxial tests is simulated, and the results reveal that the breakage process well agrees

Modeling particle breakage of rockfill materials based on single particle strength

with the experimental data.
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Fig. 1 Schematic diagram of particle-crushing apparatus
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Fig. 2 Particle-crushing load-displacement relationship
1.2 HERFEBERGEER Weibull 557
Yaeger Gifs LR ) 4 S R TSR W, 38 1

2 FEAN W H Ry B RE IR R R 5 1781
BTS2 MBS ), LA N AR R
F
O, :d_j o (1)

K Foil e d, B9k, B, FHE
SBIAHIEARES o, by IORL TR I T 32 (0 B 54 )
Darvell HF 5T BIbR R4 1 B ER ORI, B0
SR TR R UL TP REER S FLL
0, =0.7F / d2 BEB4N S B A . X T AR 3
o P AR T A SBURE A 2 BURLSRBE SR F /a3
JRBURLI SR A 2B 1

Weibull" 5t 2 Bl TEHLAR 4 8 I kb 6 47 o
FEWRFCR, 4 R T4 e BT, e R g 46
T, KRB Y

f:=exp[—{ZCJ ] : )

X, o MBI ZH N T, PSRRI 4,
oo AR ARBIRMEE A 37% 18 77, m A 4 Weibull
it

W 3X - HR N T HIORE B B, JU) o, Ay R B
RSN Ty PONTERE—EERN )R, ORI
WEZ; oy A PHL e (1/e~0.37 ) 5% I [ ok 5% 4
Iy, AR SR A B AR Ky 37 % I T B 24N 5
m K, ORISR 1) B R RN . Pl 3 o,
HKCPHI R TR BE RN ) 5 o, 2 L, Bl ok R
AR .

8 e/ V25 WS- ER AN B T v 1 1 T e s
(2) PR E 13

ln{ln[%ﬂ:mln(ac)—mln(ao) N E))

S

22l In(In(1/ P)) —Ino, &, WI& 4.t &P LAIE H,
TR AT, 30 MREEHIEAR KL R, Xl
B 4 21 GURE (1) R 5 P JE A i AN Weibull 7347

HZRZEIR/DN, F£IR Weibull B m {H, W3k
1R, 4 4UAFE m AR R A 2~3 2 (0], 3t Bk
A F) 35 SR HE9IT - Nakata 257 1) 1.18~1.4 mm [
Aio Quartz sand Fll Aio Feldspar sand [1] m {573 71 4 4.2
il 1.8; Medowell U430 1, 2, 4, 8, 16 mm Kifz
] Quiou sand ] m {4 1.32~1.65 Z[a]. °] W, m {H
X T AR RS PR ORI AR ZE A K TR T —Fi
A O (P AN [) RS ks 1t 5 U 22 Ay o IR SR PR A 7
i R R R W s R TR MR
S AR, KA A Uk 4] 4R 4 8% 73 A Je AL,
WURE [FYREAT R /NG RS IR 73 AT M /N o 0T 4 41k
milfd o (8, Wk 1 Prx. BERATEDN, o, 1t



1782 a5 oE L OB ¥

2015 4F

AN R, R WYRBUREL [ 5 P58 2 B R AR (1 9l i 22
Ko RUFRCRIAREUINMN, REERHH D> KRR, W
LIRS HE LARBERAE o

127
1.0 m=2
m=4
0.8} m=6
m=8
=06 m=10
&\'," -l —
04+
0.2+
0 1 2 3
ey fen)

3 Weibull 4% fh £k &
Fig. 3 Weibull distribution of strength

y=2.5697x-6.4757

21 y=2.9255x-4.9935 y=2.7369.x-8.6308
1l
[}
y=2.0975x-8.2587
&
= -1
= 2L u5~10 mm
© 10~ 20 mm
420 ~40 mm
-3F v 40 ~ 60 mm
_4 . . . . . . ,
-2 -1 0 1 2 3 4 5

Ino,

E 4 FERIEARGRE R Weibull 575 E
Fig. 4 Weibull plots for each set of grains
F1 BPRBEREHNERSY

Table 1 Parameters of single-particle strength in tests

Fi 2l /mm d m(FHF) el o, /MPa
40~60 50 2.93 0.29 5.50
20~40 30 2.57 6.48 12.43
10~20 15 2.74 8.63 23.33
5~10 7.5 2.10 8.26 51.05
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Fig. 5 Particle-size grading curves for each set of grains
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Fig. 6 Stress-strain curves of triaxial shear tests
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Fig. 7 Axial strain-volume strain curves of triaxial shear tests
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Table 2 Parameters of tests

Figl 37%5
/mm d/mm " % /MPa
40~60 50 2.93 0.60 5.50 2.43
20~40 30 2.57 0.60 12.43 2.45
10~20 15 2.74 0.60 23.33 2.41
5~10 7.5 2.10 0.60 51.05 2.49
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