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Numerical simulation of the effect of interface transition zone between

mortar and aggregates on the mechanics properties of concrete
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Abstract: In order to study the effect of interfacial transition zone between coarse aggregate and
cement mortar on the mechanics properties of concrete, the 2-D numerical concrete specimens
were generated by using random aggregates model. With the adoption of interface constitutive
relation on the basis of cohesive zone damage, numerical simulation of uniaxial compression and
three-point bending experiments were performed to analyze the influence of interface strength
between mortar and aggregate on the mechanics properties of concrete. The results show that the
interface strength has a negligible influence on the compressive strength and elastic modulus of
concrete when the heterogeneity factor is less than 0. 7, and the compressive strength and elastic
modulus increase greatly when the heterogeneity is greater than 0. 7. The fracture energy of

concrete demonstrates a linear increase relationship with the interface strength. The cracks
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propagate torturously along the interface zone during the {racture process. 1 tab, 10 figs, 20 refs.

Key words: road engineering; interface transition zone; cohesive zone model; macro strength; e-

lastic modulus; fracture energy
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Fig. 1 Evolution model of index of damage variable
2 FAESH

2.1 REEE

H K 22 B T AF 5 Hb ook S T R 5 A B
FE S K Z AR ZE P AH A0 AF e LB W Bk
FEUE A4 R 2 i £k TR G2 RIIACH 1TZ 1
SEOR ARG 4 BT R R A K VS . Bent AR
THE A2, A L i 5 e SO LR R A 2
SR FLIR R = 10 Y0 RN TTZ 2539,
GRTEERIE T ERL T R EEE H & &t
A o 2 A OB ST R B H R 15 KK H
FK UG OB e K B AR A G 1 eREC IR B0 T % 8 X
M AER R . (EE RS T 400 ) 25 0F 5T IR
Ry 2% AR 5 T AL A ) R, BT BRL T RUBE TR
{E — B b 52 B 150 %K G H B 0. 05~0. 5 mm)

Yang

1= ¢ fmax 15

(—4.3417ﬂ+52.621>(®> (%) 0L e 60
H— ¢ 60

—4, 341 7%+52. 621 Ao > 60

(5)

K w/c HIREE KK H 5 doee 2 7K U8 0K B2 K
RLAE
2.2 FAHEEE

H T 0 BE RGO L 3 DX A S80S LA
B 3 7K WAL RO ) £ 3 A T (45 TTZ LB 5 4 X
B, CH FI AFt & 5 M X8 2, CH Y 3] o 45
7 1A ERE VYT RIORIS 0B TR RE B L MR g 2. Y
W TR 55 A T 28 =2 TR B R R (A T | 2B
JRCT RS T A0 UL A UL Y I S TTZ AR Y
JAY S 3 Al . Rao 48R a0 46 45 SR §2 . R AL K 2
TSR B Rek 22 8] £ 5 TR 45 5 K2 249 S 100 I e 437 56 2
() 1/35H o AR BIF S S TR 45 5 P X YR v
WLV RE 52 W6 T 2 20 531 06 B 6 LA (] A9 58 T e 405
SR :1.0,1.5,2.0,2.5,3.0,3.5 MPa,

2.3 REKRE

RS S T 51 A 18 B 5 DR 22 2R T Ti) 4 1 B2
% TR IR EE o = A H R B I I S AR L DA
DS FNBREI FRPE BE E S IR T D TR B il
F8y SR AR R 2 B, Mo S TR E L S B s T
MW &, Yang % & | Double Inclusion J5 i 5
Moritanka 3 . 45 & = AHBE RN 7 ITZ (°F 3
SEPERE R AE R B Y LR 20 pm B,
ST S A A Oy AR SRR B 1 3000 ~4000; 4 R
T JEE 2 2Ry 40 gy I, ST SF- 247 55 A A et Dy B R 98
BRI 5020 ~70% . J& J A AL T — vk 40 Ak A
TR Xof ST DX SRR R AT AN L 45 IR 2 A AL
IRKUR D I R B ) 80 %6 L IR M AR SO s B i
SRS /N TR Al 10 SR B P AR R T R A A0 SR B
B SN T RS TR BE T SR BE T A5 )
MESEIBE LR 1.

*1 BEIRBETISHSHRSE

Tab.1 Parameters of concrete and the ingredients
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Fig. 2 Model of concrete specimen for compressive test
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Fig. 3 Concrete beam specimen for three-point bending test
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Fig. 4 Stress-strain curve
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Fig. 5 Curve between concrete strength
and heterogeneity factor
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Fig. 6 Crack propagation in the specimen (the interface bond strength is 2. 5 MPa)
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