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Research on Mesoscale Numerical Simulation of Smooth
Rebar Pullout Test
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Technology, Dalian 116024, Liaoning, China)

Abstract: On the basis of the interface bonding mechanism between rebar and concrete, the
weaken process of the chemical adhesive force and the machinery bite force was taken as a damage
process. After that, the friction force would become the main force between rebar and concrete,
which would be simulated by Coulomb friction model. Furthermore, Weibull distributed
parameters were also used in the analysis to describe the inhomogeneity of the interface. Finally,
based on statistical analysis on the mesoscale numerical simulations of 100 sets of random test
specimens, the smooth rebar debonding procedure in the pullout test was numerically simulated.
The results show that the calculation results coincide well with the test results, the tensile
strength shows normal distribution and its mean value meets well with the advice value in
specification, which can validate the rationality of the model.
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Fig. 1 Relation of Shear Stress-shear
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Fig.2 Coulomb Friction Model of Interface

ey 53¢ 587 82 77 0K 1) Doz g O 2 6 2 X
r.=1, tpo, D
A ere D9 S L WIER YN AT
TEFH S A A B TDDR 2850 W7 A S B 7 e fik
3 aed R I R I Sl T 96 2 U — P ok A%

2 FRENFHESHEIEE

A AR R SR T g 2 v S B B W A IR
B CRe P O At 3 5 b Al 239 5 R S A8 A SR -
e BE 5 R 40U il B 00 (9 ) SR R R TR
Weibull 5pAfi 2% 50 A 13 BREL £ Qo %E LN

S =22 () Texp(— <) (5
0o Uo Uo

A 5 BT RHE PR B EAM SRS 8 m
S PAELRE S W AL TT B R i P 4 S R E L om BOK
FICHRLE PR TP 4 .

3 RN AR I I E R I

5 8 Bl AT TR PR X T R 2R R W S R
JH 2 Xk A IR 7 2 A A B — 499 iy DA SR € X
PEAR RIS . MR WL A 7 4 AT - 25 - S
25 S R OB b A5 K TP e BN R S BRSO B
Bt BRAR LR B 2 2R L A A, WA

TS 25 BB e o 1) FH IG5 JBE 1 B 45 B o 0 5 T it
A BEAEL A BT B0 AE B ki A o 2 by T R AR
oA T RS BE4E 3 B BL, AR 5C & A i
Pk . o5 —J5 T AR AR L TR BE A B Y
PGS Az SRS A A7 B0 R 22 B0 4R o A A2 TE 1A 7
1 L BT F ' T A AT AR 20 e 2R TR B A IR 1) B
G DRI 0T O T 6 A B TR BB SR JH £k I il o A
FOCHEATRE . AR 2 R A 3 s oA
R SR A [ X8 Y B ] O OR R A 4 B
e PO BT RS2 AR T P R i i A R
e JR 8 X i 7R 2 1) R

[RRRRRRRRRRRRN

PN

3 KHASTRE
Fig. 3 Schematic of Specimen Mesh
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WA EAR N 20 mm, HSUTE JR R DXL 4. A
A FPERE E O 210 GPa, JHFAEE o 9 0. 35 1R BE
TR PR E O 34 GPaJARRLL w2 N 0. 25 06T
BT ) S TR R A B K 2 AN O A S R
BT 5 KRBT R ST e T T FR AT BT LTS 7o » eon £
AL LA 1 B« AW 5 R 5 B 45 T R R 4H
BIBRAR TN ST o B T s Teon BN BE ML AZ B {5 E W6
/& Weibull 73 fii . ft T AL IS5 1 %2 1 2 N R 3
Wi o AN 25 SR P B 5 AH B 22 B TR AR BT ) B
ANBY S B — 28, R AR A R SRR SR Y
To UL+ LS i 25 SR W) 5 114 6 L 56 52 R SR B b
2 s AR A TSR 1 R 2 AR
1 PERES R
®1 FRENFHESH

Tab.1 Mechanical Performance Parameters of Interface
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Fig. 6 Comparisons of Single-ended Pullout
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Fig.7 Distributions of Interface Shear Stress
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Fig. 8 Distribution Density Curve of Pulling Force of Rebar
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