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Table 2 Chemical properties of Portland cement Table 3 Physical properties of aggregates
AR GES foF Ak G L7BL e giE Rt CRRA) MR (REA)
Si0, 21.50% TiO, 0.23%
ALO, 4.50% Na,0 0.33% RoF/mm 0.16~2.5 5~20.5
Fe, O, 3% K,O 0.39% R B/ (kgem °) 2,540 2,590
CaOo 65.70% SO, 2% 24 /NI K R/ %% 3.06 2.17
MgO 1.30% P,0- 0.27% 2 JEE A5 2.37 —
Mno 0.14% Cl 0.01%
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Bl & H o TR 4.

Table 4 Mixing proportions of coarse aggregate interlocking concrete /(kg:m™*)
& 5 ke K b BL il A AME I A1 7
PT-0 493. 3 222 736 1428.6 0 2.22
PT-5 493.3 222 736 1428.6 509 2.22
PT-10 493.3 222 736 1428.6 1018 2.22
PT-15 493.3 222 736 1428.6 1527 2.22
PT-20 493.3 222 736 1428.6 2036 2.22
PT-25 493. 3 222 736 1428. 6 2545 2.22
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Fig.1 Compressive strengths and flexural strengths of coarse aggregates interlocking
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Fig.2 Failure modes of coarse aggregates interlocking concrete

subjected to different amount of coarse aggregates under

compressive load
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3.4 ETHEVEREEITEHHEE Bk B8R &
T BT RAEFAE

BT A 3 AR R iR SR TR O L T SR P A
T xS P AT BRI T RO 5 S 2 R AT
TR, B EE R B iR 22 o A i P 9 MTE] 10 B
LEE T TE IS SRR X H 4 R R B X T B R
RIS P A A S AL, DL 5 2R 2 v TR M 45 2 X T
W7 2 BE AR AEL , LU A5 R 15 S0 00 45 2R A AT TR A
P 5 BT T 5 JEE 1 56 1 A A ) 4SS 4L, 2 L 1 R R R

A 38 5 DR 22 B B TR E (300 ~400) ML B
PR R B (KT 2090 ) I o530 25 ROKG AN B AEL
FWITH 545 3 R B e EL™ AR R I B A iR
22 o XTI RAE AU 2R, 2O R A i /)
T 20% Wit RARZ BN (IR ZE N 200) , BERLAF 3 J
Il T A5 L W7 25 A v BT SR RE A A R R AR, M R
PRI I AR (R T 2000 W FR 22 AR K. gy
P& A ST I A R A TR A e i TS o et A
SEH BT NA o L8 LTk, Bt 57 59 40 R T
SEREA FLAT — S 1 B0 Bl R SORT B



212 L ik 5 W M 2022
a }] C
( )35i—%£ﬁ.‘5|1 S — € S o
30 BN BRI 35 ALk L J
20{ SEFTITITIITINNNY
£ 25 = 30 N
@(20 :‘i{ 25 ﬁ 15 \\\\\\\\\\\\\\\\“\\\\\\\“\\l)
215D 2 Z 19 S TTTTTTITINTTN]
= # 15 dr
=10 t = 0 = 5,=xmm
LN . oy (5
L= 0 i () S 5
0 5 10 15 20 25 0 5 10 15 20 25 0 20 40 60 80 100 120 140 160 180 200

B A%

(a) PUIRSEIE 5 (b) SRR (o) BrehE .

(a) compressive strength; (b) elastic modulus; (¢) fracture energy.

MR BU%

Wi HE/AN - m™)

B9 KA RHR SRR BE Lk S B A 2R

Fig. 9 Comparison of experimental and numerical results of coarse aggregates interlocking concrete
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Research on Mesoscopic Fracture Mechanism of Coarse
Aggregate Interlocking Concrete

ZHANG Yu,LIBen’,YU Ying,ZHANG Chen
(Foshan University, College of Transportation and Civil Architecture, Foshan Intelligent Research and Development Cen-
ter of Materials Engineering Technology for Land and Marine Civil Engineering, Foshan 528225,China)

Abstract: The skeleton formed by coarse aggregate has an important influence on the macroscopic mechanical
properties of concrete, especially the fracture properties . Based on meso-mechanics and fracture mechanics, this
study conducted numerical simulation and experimental analysis on the mechanical and fracture characteristics of
coarse aggregate interlocking concrete. Through theoretical and numerical analysis, the fracture mechanism of
coarse aggregate interlocking concrete was established. Meanwhile, through testing the mechanical and fracture
properties of the interlocking concretes with different increase rates of coarse aggregate, the influence of coarse
aggregate volume on the mechanical and fracture properties of interlocking concrete was analyzed. Finally, the
theoretical and experimental results were comprehensively discussed and analyzed. This study is beneficial for
understanding the fracture mechanism of coarse aggregate interlocking concrete. The results showed that the
trend of the fracture strengths of the coarse aggregate was increased and then decreased when the volume of the
coarse aggregate was gradually increased. The fracture energy and ultimate strength of concrete were
significantly improved by increasing the volume of the coarse aggregate. Through analyzing the simulation
results of the compressive strength, elastic modulus and fracture energy, it was found that when the increase rate
of coarse aggregate was less than 20%, the of compressive strength and elastic modulus between simulation and
experiment were similar. The numerical and experimental results on the fracture energy were also similar . The
proposed meso-mechanics calculation model has a high accuracy in predicting the fracture characteristics of
coarse aggregates interlocking concrete.

Key words: coarse aggregates interlocking concrete; pore structure; meso-mechanical model; fracture
characteristics;mechanical properties

(F K % #: 38 L)



