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Measurement of breakage energy of coarse granular aggregates

1 : 1 2 1
JIA Yu-feng, CHI Shi-chun’, YANG Jun®, LIN Gao
(1. State Key Laboratory of the Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China;
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Abstract: Particle breakage of coarse granular aggregates changes its structure directly, influencing its dilatancy and friction angle. In
the course of shearing, normal stress and shear stress do work on volume strain and shear strain. This energy is transformed into
particle elastic energy storage, particle friction energy consumption, work done by particle dilatancy and particle breakage energy.
The accurate measurement on breakage energy of coarse granular aggregates in the course of shearing aims that it provides a method
to analyze the particle breakage influence on constitutive relation in the perspective of energy, creating conditions for development of
coarse granular aggregates constitutive relations considering particle breakage. The breakage energy of coarse granular aggregates in
the course of shearing is calculated by analyzing the results of the coarse granular aggregates in triaxial compression test. The results
indicate that the breakage energy during triaxial tests is mainly influenced by confining stress and friction coefficient.

Key words: particle breakage; breakage energy; friction coefficient; critical state; criticl state line slope; dilatancy

(R3 7K AT B Ay g et AR HEAT L, By 233 m, i

1 5 5 LI 2 R FLIE OB M LKL 262 m,

R 2 AU AR, (A TR
(1] 70 %~90 %, LT FRRFMNT A WUl e g
PO+ EEM . BT RARRER AN IR
Sy, KR BAT Sy R R A BB R A
RIRFE, LR ROKE R T 5, il
I O TR E. A2, HAiEg
BRI I 150 m (1) AT ARG AL . R A
W KA, BRI KPR, M.
FPE KR, ARG B BT IA4, 7R

Wk HI: 2007-12-13
HEETH: ERAREAIEEIH (No. 50479057) #illh.
HfEE WA T, 5,

R OB PR Ry K HE A U R A )
300 m . SIRHUAHEL, @A IIURR 2 KN )
K, e R IUHUR - 0 SR A% 1 e F5USE Jinse
o HaHE AL A. Griffith (1920 4F) [ )27 #i8,
MORME ST BE R PR T8, B g 2R3 )
HENIIERTERY B, WIS IIHCRAETT iy e . B
WEREEINY R AIIPGE, MEHRGRIR, ¥R Rs
TERCH R, XN A A T e Ak A B 2 1
Fmifee XFHUR L, WU B RE AR A

1979 454, LB . FENGHDRL - AR RIS . E-mail: jiayfl 30@yahoo.com.cn



557

BTSRRI R RE T 5T 2 S A R 1961

T BE AN 2341 T UKL A 87 242 (R Tl R P 8 2
TIURE BBCRE AR BE (¥ 52 W0 32 SLARBLAE LU LA 5 1 -
OBFFAERE L T M S PERRRE: @B EMR Y
Wiy RBURE R [ R4 2R . OB REREHISS T BT KA
o A =R HdE, A5 Rowe BYAKAR Y
AN SIHFRE R 1) g5 0% AR BS TH At By D) R
(IR FERE -

2 FURLARRYE )Ry E

FOORL A ERIE S oy A PR T T — 7 THI A A
TR AR TIN5, AT ORI A « RiA S
IS P R /0N 5 DR 25 o A R 1 55 W L B o A R 28
B 53— J7 2 DUBUR B S BF SO 5, 20T AS
[N S 4t RIRIRARALA AN FLBR o 25 D 250}
TR 8 £ 5 | A 20 T phh 2 AR A PR S

McDowell P (1998 4£) HEAT T I 2k K 45
A, R IR (1) BT AR A BE ) Bt R A% 1 /)N 1 38
K. Hardin® (1985 4£) 7656 MR AL S I,
I EZANT 0.074 mm R A & AR B R .
UENG™ (2000 4£) 38 izt ) b [F 25 1 360 A0 3 0 =4
IRIG AR I, BV = Az PR R A A 228 K T[]
SEP AL . 18] 1 Coop™ (2004 4E) 2 HIftIHH
XEWES i B BT )RR DG R Ik, mT DLk A
TR it B R AR ZKSF- 38 Iy 34 hn, - AH 1R BY AR KPR
FER, MR .

o 805 kPa
08 e 650~ 930kPa
o 248~386kPa ,
06 L = 60~97kpa -8
: 7 _ __
L e
o/ 7
g 04 / //,0 P
v /’ /'-
02 F s u’
Pie s
0 I 1 1 1 1
10 100 1000 10000 100 000
e/ %

B 1 Coop"HimimESE LK

Fig.1 Breakage index curves in triaxial compression test
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