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Abstract:

The beam lattice fracture model for particle composites is improved by adopting a three-fragment

element. The element stiffness matrix is derived based on equilibrium conditions at joints between fragments. A

comparison with the existing model shows that the improved model can simulate the interface zone between

aggregate and matrix more realistically, and can include aggregates smaller than the lattice’s discretization size.

Numerical results show that the improved model can simulate force-displacement relations and crack patterns.
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Fig.1 Comparison of two beam lattice models
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Fig.2 Comparison of two interface elements

2 HHRIRMIERISHIRE

(b) it

ZBGURITA, SRR R A T SR 1 )R
FE(E 2(b)). S I 2 J5E R RIA R 2R BT A B AN ]
IR EE 7 R e SRR 1) S i
EERT n AT, IPAIX n AT SR A
BT AR K n 2 —. R AAS
FrIRARAH [R] PR L 24

BT R URL (5440 2 1 5 R A5 T PR T A R
GEAA) T 78 15 3073 1A B o FOURE(FEAA) 2 R0V P AR
VA BT HCRER S LU A o MR VAR B 45 30hs i
(AR AR 1. Karihaloo™ £ 48 %M 7
ERRIE TN = SRR SERT R A, FRATTHEA LI
AR A R BB BN FHABATT ) 45 2R«

IV 1
E_ 5L\ a5
— =3 1
E® (hj t (1)2 1 M
242
h) 1+b
2
L]
v=—" 2+1 @)
m(j R
h) 1+b
Hrp EDFIE 43 52 8k A S R g R 224 5t (1
PR v RIS WAL R R 2 5 2 ik



T ™

i 2 35

ARG B FERAE : ) R0 £ 53 RARA AT R
FRJEL L RIS R S o T -

(b) 2
b:12+;3v [éj 3)

Horpv® AR R IR LE
gt — R BEESE, 158

SO _ 50+V)__29££)Q_13 4)
11(1-3v) 11 A 11
2(1Y' ¢t E

) _

. —E[zj ooy ®

A3t TrE S, 1/ h=1, 2 =t=1mm.
SRR BLRUEURIAT R VA A LU #T A 11/400 BEINFAR
TER@FR(S), PORLGEA) TR Sb EHE P v
FE® 5351 0

vwz%- (6)
80

EW=—"_F (7
293

3 #HhE B ITRIRIE FERE

Bl 3 s g o, i -1 . i
I-J FUEEAKRZE T - j RO S5 o 3K =P BRI
TCRIEEHIBE AN R M . M RIM™ o % M .
My, R My, 3R MR S A BRI
F0 3% 3 IMFE . [RIFER iy 4 LB IE T M 0
M™ ARG TR Kb S A, B LA T R T
] Rl QAR B (R MEARET R, iz s
gk T AT ) XS i R IT AE Z
)RG5 s

W BER AR

K3 oo

Fig.3 An improved element
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Table 1 Aggregate distribution

PR R~ 0.5L 1.5L 2.5L 3.5L
Wik % H 380 60 40 20

*2 ZHEMRIEMER
Table 2 Material properties of phases

MEHETE E /GPa f, /IMPa
B 70 10.0
S 25 1.25
Sk 25 5.0
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Fig.4 The P-0 curve obtained by numerical simulation
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Fig.5 Crack patterns at typical load levels in Fig. 4
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