F43E FH3W
2021 4E 3 A

= =+ I

Chinese Journal of Geotechnical Engineering

R

1

Vol. 43 No.3

Mar. 2021

DOI: 10.11779/CJGE202103017

=40 7 B2 TR RD Y BUR AR R AR B

E#E%l,z’ E I;(]]J*l,z’ H‘j‘\\\%l,z’ E))J(

(1. R S S HBREE W E S =, FEK 400045; 2. HERAKFEARTFEZER, HEEK 400045)

L 1,2
b

T OFE. BTN RN PAT IR RIS G R, A T R TE =R HE K 5 AN HE K SR AT RO A B In 2K
WAL RS, RV T LA B0 ORI A AR RN RE T IR Hardin BRRERER (0 R SR o A 7 S 407l 20 AT SR AEAE v 1) 2%
JEFRMVRAE, 45 5| ORI R (ML o AR N IR AR AN BT IR0y, IR S T 5 2 A BB R AL . PR 4R AL &
B S5 I 7 FE AR A T A RIBR B 038 K 3 800 IR AR08, 8 A5 | L 1 BORE R R 5 2 i R PIRAS G 06 BYPINLE 2R 8
N7 HE AR AT S E BT DI, TS S UL R O 4 AR ORI e LA R BY AR KN O B, B S
B = R 5 L 1) LU A B 1 AR 4 R B D)l AR AR 1y £ B

KR PURIRERE; WMEERD: RAEHLED BYLIMLE

FESES: TU43! XHRFRIRAD: A XEHS: 1000 - 4548(2021)03 - 0540 - 07

e FIRFHA994—), J, HEF7E, F8MNEE £ TREHBUE 5 8T 7 T/E . E-mail: znwang@cqu.edu.cn.

Particle breakage model for coral sand under triaxial compression stress paths
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Abstract: Based on the triaxial experimental results of parallel specimens loaded under various axial strains, the intermediate
particle breakage process of a coral sand is investigated, and the limitations of the energy-based breakage correlation and the
popular stress-based Hardin breakage model are discussed. In order to reveal the characteristics of its intermediate accumulating
process more conveniently, the particle breakage is decomposed into two parts based on the loading mechanisms: (1)
compression-induced particle breakage associated with the increase of mean effective stress, and (2) shear-induced particle
breakage related to the change of shear stress ratio. The amount of compression-induced particle breakage can be correlated to
the current stress state. The accumulating rate of shear-induced particle breakage depends on both the shear strain and the
accumulated amount of particle breakage during the past stress history. Two mathematical models are presented for the two
particle breakage parts respectively, and the effectiveness of the two models is demonstrated by simulating the triaxial test
results of the coral sand.
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Fig. 1 Definition of relative breakage
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Fig. 2 Experimental results of carbonate sand under drained and
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undrained triaxial compression
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Fig. 3 Evolution process of particle breakage with axial strain

under drained and undrained compression
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Fig. 4 Relationship between relative breakage and input energy
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Fig. 5 Performance of Hardin’s breakage model under drained and

undrained triaxial compressions
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Fig. 7 Particle breakage induced by compression mechanism
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drained triaxial compression
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