FalE FIW
2019 4E 9 H

= =+ I

Chinese Journal of Geotechnical Engineering

E I

Vol. 41 No.9

Sep. 2019

DOI: 10.11779/CJGE201909015

BT BRI R4 11 A R R B R AR R

RS, REERT, ke
(1. HREESEETRERFZESRGE COGEH TR , 17 KE
T KiE 116024)

& . ORI RS U RS, R N ) SRS AT N I AR T B DL S AR S N e R
KL 5 2R AR I BILIR, RS R AR A0 BORL OB B I, ST T — N3 10K 50 B IO R C T AL AR . AR RS ) 2
HOR S ENEEL, AT NSO R I AL . A SRR P IR0 B ORI R A 24, R 4 TR R
R 5L AR Weibull 43 o 51 - BORL IR S5 IR A R, Kide Bt oAl FIEAS 26 LA, R FERLEH (kA% Rt o A
FAL. B, AEATHER A RS = R0 B font He o AT 2 BA, ASEARY AT DU A TR R 7 A R Hh ) R C AR
KHEIR): BURIMEREREVE: HEAORL RO R RS

FE S TU431 XEAFRINED: A XEHRS: 1000 - 4548(2019)09 - 1707 - 08

EERENT: BCH(1991— ), B, WL AE, FTENEE A BRI AR 5T TAE . E-mail: zhaofx0506@163.com.

Gradation evolution model based on particle breakage characteristics for
rockfill materials

.. 1.2 . 1,2 . -1,2
ZHAOQ Fei-xiang " “, CHI Shi-chun"“, MI Xiao-fei”
(1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China; 2. Institute of

Earthquake Engineering, Faculty of Infrastructure Engineering, Dalian University of Technology, Dalian 116024, China)
Abstract: Particle crushing will change the density and gradation curves of geotechnical materials, and then influence their
stress-strain behavior. The proposed gradation evolution model, based on the particle breakage characteristics of natural rocks,
is to obtain the information of particle breakage and gradation which is difficult to be dealt with by normal technical means
during loading process. The stress parameter of the model adopts the incremental loading method, so the model can predict the
evolution of gradation during experimental process. The particle breakage characteristics and model parameters are determined
through the crushing tests on a single particle. The experimental data obtained from the tests show that the particle strength
obeys the Weibull distribution. In addition, the grain-size distributions after crushing tests are normally distributed, and the

distributions of different groups are similar. Finally, the proposed model is proved to be able to predict the gradation variation
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of rockfill materials correctly through comparative analysis of the calculated results and triaxial test data.
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Fig. 1 Schematic diagram of test instrument and photos of particles
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Fig. 2 Weibull distributions of strength of various grain-size groups
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Table 1 Weibull distribution parameters of fracture strength for single particle
Fiff/mm  20~22 22~24 24~26 26~28 28~30 30~32 32~34 34~36 36~38 38~40 JfH
m 2.7 23 2.4 2.7 2.7 2.8 25 2.8 2.6 2.6 2.6
o,/MPa 139 13.7 13.7 13.6 13.2 13.0 12.8 11.5 11.2 10.2 12.7
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Table 2 Parameters of single particle strength in tests!!"!

Fi {2 /mm 5~10 10~20 20~40 40~60
m 2.10 2.74 2.57 2.93
0, /MPa 51.05 23.33 12.43 5.50
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Fig. 3 Cumulative grain-size distribution curves after crushing tests
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Table 3 Distribution characteristics of particle strength and data from inverse transform sampling
Hif%/mm 20~22 22~24 24~26 26~28 28~30 30~32 32~34 34~36 36~38  38~40
$5{E/MPa T 1290 12.58 12.65 12.95 12.36 12.23 11.96 10.96 10.67 9.11
1 12.31 12.46 12.20 13.20 12.21 11.85 11.42 10.58 10.35 9.49
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Fig. 4 Shape parameters of cumulative grain-size distribution curves

for various size groups
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Fig. 5 Cumulative grain-size distribution curves after crushing tests
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