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Figure 1 Schematic diagram of RATIC section and

meso-scale structure
1.1 BRERE
AR RATIC % JE F o B O 4 1 455 30 5
PR, 3T Walaraven J.C.A 20 & il £ 0 2
TR 4R M £l I AS B RATIC 4 &R AT:
B Ab B RR AR D<D, BIHER
P.(D < D,)=p(1.065M"° - 0.053M" -
0.012M° - 0.045M° + 0.025M"°), (1)
KA., ML E R M i L E RS &R E R
KARI LA ; p, B B T SR BE LR A 4
I ,RCA HX 0.7,GHB Ht 0. 15,
HY T 2H A e} s ) 25 4 & A i 2 TN
VR 22 T 776 2 — Ff 3 ok HAE S B
P, =PL =Px =Pvo (2)
K py o py M py 53900 0 2 4 BCR A3 BT A
AR AR FATM E 4 e, B, #RE
—RLAR R BN
A
N = PA—O (3)

KA FA, 5300 R TR E A 3 R ek Y K T

T P O AE TR EE 1 A o R AR R
ETREE A, ML (2) M (3), fEn]

B85 — BT RCA A1 GHB A9 (R B ik L 3]

Wk 1R,
x1 BEHEBSBMIRALBEERITRELEG
Table 1 Proportion of RCA and GHB

RCA GHB
Kifg/mm  BiFHBl/%  RBfE/mm BiFH6/%
20 2.0
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Figure 2 Interference judgment between aggregates
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Figure 3 2-D polygonal random aggregate model
of RATIC
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Figure 4 Algorithm flow chart of RATIC 2-D polygonal random aggregate model
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Figure 5 Mechanical boundary conditions and loading

methods of meso-scale simulation
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Table 2 Thermal parameters of meso-scale constituents

of RATIC at room temperature (20 °C)
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Table 3 Mechanical parameters of meso-scale

constituents of RATIC at room temperature (20 °C)

AW PUHESRRE PR sRbAE

44 [/(MPa)  f/(MPa) E/(Mpay HEALE

RCA 100. 5 32 000 0.15

w3 40! 4.0 25 000" 0.20

ITZ 32.50! 3,250 30 000" 0.30

GHB 0.209 85 000 0.23
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Figure 6 Temperature field and temperature stress distribution of RATIC specimens at different fire temperature
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Figure 7 Damage patterns and test failure patterns of RATIC under uniaxial compression at different

temperatures and loading times
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Figure 8 Stress-strain curve of RATIC specimens under

uniaxial compression at elevated temperature
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Meso-scale Response of Recycled Aggregate Thermal Insulation Concrete Based on

Coupled Thermo-mechanical Modeling

MIAO Yanchun', ZHANG Yu'?, LEI Chuang', LI Minghou', LIU Yuanzhen', LI Zhu'

(1.College of Civil Engineering, Taiyuan University of Technology, Taiyuan 030024, China; 2.State Key Laboratory of Subtropi-
cal Building Science, South China University of Technology, Guangzhou 510640, China)

Abstract: Based on the meso-scale heterogeneity of recycled aggregate thermal insulation concrete (RATIC) ,
MATLAB software was used to generate a 2-D polygonal random aggregate model of RATIC by Monte Carlo
method, and then the finite element analysis software ABAQUS was used to simulate the uniaxial compression
mechanical properties of meso-scale RATIC based on coupled thermo-mechanical modeling. Firstly, the heat
conduction behavior of RATIC at different temperatures was simulated. According to the simulation results, the
effects of meso-scale constituents at different temperatures ( 100, 200, 300, 400, 500, 600, 700 and
800 °C ), such as the thermal parameters ( conductivity, specific heat and thermal expansion coefficient) and
the mechanical parameters ( strength, elastic model and Poisson’ s ratio), on the meso-scale RATIC
mechanical properties were explored. Furthermore, a comparative analysis was conducted to study the uniaxial
compression failure modes at different fire temperatures of RATIC under simulated and experimental
conditions. The results show that the temperature stress weakens the strength of RATIC when the temperature
exceeds 400 C. And at 800 °C, there is a maximum temperature stress of 3.309 MPa generated inside the
specimen. The high temperature damage of RATIC specimens under uniaxial compression first appears in the
interfacial transition zone, and then develops to the mortar. It is mainly concentrated on the free end of the
specimen, and with the increase of the fire temperature and loading time, the damage shows a gradual increase
trend. The results indicate that the meso-scale model can be well used to simulate the uniaxial compression
mechanical properties and failure patterns of RATIC at high temperature.

Key words: RATIC; random aggregate model; coupled thermo-mechanical; heat conduction; uniaxial com-

pression; high temperature



