%5 39 555 6 1
2011 4 6 H

[l 5% Ok 27 2 (A R B O
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 39 No.6
Jun. 2011

XER/S: 0253-374X(2011)06-0791-07

DOI:10.3969/j. issn. 0253-374x. 2011. 06. 001

REBERR T RWMZEERE AU EERMU

B, 5. %

It

(L PR R TARR R 2000925 2. [FIFFRF SEft T TREARECE M SE 002 . Bl 200092)

FEZE . P TR EE AR TRE b ML A L AR A A A B A SO0
TI%EZ RN R RS T RS RY  Xf A R 6 L A IR
HUBLHEAT 1005 o0 A . i i 28 A A RO R B s AL
IRYCHD IR L BE ALK YRR H 530 2 L 5 B A K PR b 2 J5L B2
UK ST X (ITZ) 56 52 45 2 0 o B8 0 43 TR 5 - )
SEIEVERERERT 1 X L 23 #r. 45 SR W] 7 B AL K e b I A 2
B ALK R A2 5 J3E X R B - 8 00 s S AT A B R e L 1 ) A
BT » R BE A K S RD I P L o A6 TR 4 A e 56 - A 40) B
A UL I A8 A — R SR o T 5 90 X ) 5 28 P A 9
5 - PR AR SRS DGR IO ) AN UAEEL IV A8 PRSI AN 2%

KB BRI A RS L AR SR BUE AR
3R e 2
FESES: TU 528 XERFRIRD . A

Meso-level Numerical Simulation on Mechanical
Properties of Modeled Recycled Concrete Under
Uniaxial Compression

XIAO Jianzhuang®* , LI Wengui® , LIU Qiong*

(1. Department of Building Engineering, Tongji University, Shanghai
200092, China; 2. Key Laboratory of Advanced Civil Engineering
Materials of the Ministry of Education, Tongji University, Shanghai
200092, China)

Abstract: A modeled recycled concrete is proposed. According
to the meso- and micro-level mechanics parameters and
constitutive relationships of the five-phase medium materials
of recycled concrete, the failure mechanism of recycled
concrete is numerically simulated. An investigation is made
into the replacement of recycled coarse aggregate, the
strength of the new or old hardened cement paste, the
thickness of the old hardened cement paste,and the strength
of interfacial transition zone (ITZ) on the mechanical
properties of modeled recycled concrete under uniaxial
compression. The results indicate that the strength of the new

and old hardened cement paste have a remarkable influence on
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the initial elastic modulus and peak stress. The thickness of
the old cement paste has some certain influence on the initial
elastic modulus and peak strain. Furthermore, the influence of
the strength of interfacial transition zones on the initial elastic

modulus, peak stress and peak strain is not distinctive.

Key words: modeled recycled concrete; meso-level; uniaxial

compression; numerical simulation; stress—strain relationship
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Fig.1 Diagram of modeled recycled concrete (unit;mm)
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Fig.2 Finite element model of modeled

recycled concrete
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Tab.1 Meso-level mechanical properties of each phase

in modeled recycled concrete

P 5’%‘%’% it/ #;‘u?l»\‘z/lﬁl;iari/ b‘ulﬁiﬁ/ VIR
TR 70 10.0 250 0.16
EATH IR 25 2.5 30 0.22
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ES 1] 13 1.3 15 0.20
B 15 1.5 16 0.20
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Fig.5 Displacement contour map in Y direction (52 subsets in sum) (unit:mm)
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Fig.6 Principal stress distribution in Y direction (52 subsets in sum) (unit:MPa)
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Tab.2 List of meso-level mechanical parameter variations
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Ress S 20 2.0 2 005 0.20 100
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Fig.7 Influence of recycled aggregate replacement on the compressive behavior
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Fig.8 Influence of the strength of new hardened mortar on the compressive behavior
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Fig.9 Influence of the strength of old hardened mortar on the compressive behavior
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Fig.10 Influence of the thickness of old hardened mortar on the compressive behavior
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