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Abstract .

Reinforced Concrete ) ,

pull-out numerical models with or without aggregates have been established,

The interface plays an important role in the macro-mechanical properties of SFRC ( Steel Fiber

especially the interface layer between the steel fiber and concrete matrix. The

then the effect of matrix

strength on pullout properties of single fiber and the influence of aggregate have been studied. The results

indicate that the higher the matrix strength, the larger the peak load of specimen and the higher the inter-

facial bond strength, but the pull-out toughness decreases. The variation of matrix strength has little im-

pact upon the damage process of pullout procedure. The specimen with concrete matrix is more sensitive

to the changes of matrix strength compared with cement.
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Fig. 1 Schematic of single fiber pull-out numerical simulation
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Mechanical parameters for steel fiber and interface
Moy MR/ GPa WIRHIRIREE/MPa  JHANLL

B 3.5 (1.5) 0.5 (1.5) 0.25 (100)
LTdE 210 (15)

Table 1

1000 (15) 0.30 (100)
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Table 2 Mechanical parameters for

concrete matrix with aggregates

FAPERCE  BRPRPUHIGE

i dAa JCPa MPa MEL/N A
o PE 20402 3.2 (2)  0.25 (100)
R 72,0 (6) 24.5 (6)  0.30 (100)
o PE 2132 3.6 (2)  0.25 (100)
HHR 720 (6) 24.5 (6)  0.30 (100)
o PE 2.0 4.1 (2)  0.25 (100)
R 72.0 (6) 24.5 (6)  0.30 (100)
o PE 2532 4.6 (2)  0.25 (100)
R 72,0 (6) 24.5 (6)  0.30 (100)
s B 268 (2) 5.1 (2)  0.25 (100)

e 72.0 (6) 24.5 (6)  0.30 (100)
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Table 3 Mechanical parameters for cement matrix

without aggregates

SAPERCE AR FRYIHLGR BE

T .
i dAa JCPa MPa HEk /N4

M1 20.4 (2)" 3.2 (2) 0.25 (100)
M2 . 21.3 (2) 3.6 (2) 0.25 (100)

E@'

M3 % 23.0 (2) 4.1 (2) 0.25 (100)
Me 253 (2) 46 (2) 0.25 (100)
M5 26.8 (2) 5.1 (2) 0.25 (100)
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Fig. 2 Variation of elastic modulus of single fiber pull-out specimen with different matrix
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Fig. 3 Shear stress distribution along the interface with different matrix
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Fig. 4 Shear stress distribution of single fiber pull-out specimen when loading step is 08 — 02
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Fig. 5 Displacement-load curves of single fiber pull-out

test with varied matrix strength
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Table 4 Summary of interfacial maximum bond

strength with varied matrix strength

Sk R R4 580 AR (B
1 2 3 4 5

TR+ 1.000 1.088 1.105 1.173 1.193
JKPeRPE  1.000  1.029 1.071 1.033  1.083

LOF e i+ ki EC
—e KRS IR LM

BHAR AR
=

A

P 6 AN IR] AR J3E I 5 T de R 2R 45 JEE R X
Fig. 6 Relative values of interfacial maximum bond strength

of single fiber pull-out test with varied matrix strength
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Table 5 Summary of pullout toughness with varied

matrix strength

Fr 4540 B A A
Hefk =
1 2 3 4 5
WEEL 1,000 0.951 0.764 0.787  0.817
KBRS 1.000  0.870 0.853 0.912  0.848
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Fig. 7 Relative values of pullout toughness of single fiber

pull-out test with varied matrix strength
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Fig. 8 The acoustic emission of single fiber

pull-out test with varied matrix strength
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pull-out test with varied matrix strength
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