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FUNDAMENTAL STUDY ON PULL-OUT
FRACTURE BEHAVIOR OF ANCHOR BOLT
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Kazuo YAMADA

ABSTRACT  In this study,
fracture process of concrete.

the fracture behavior of concrete subjected to

the acoustic emission method was applied to clarify the
The effects of loading method and support condition on

the pull-out loading of anchor bolt

were discussed experimentally and analytically by paying attention to the crack propa-

gation in a specimen.

Folloving results were obtained in this study:

1) Kaiser effect is recognized in the cyclic pull-out loading of anchor bolt, but

is recognized unclearly in the loading level

that the non-Iinear behavior of P-J re-

lation is remarkable and then the macroscopical crack is observed

2) The fracture process of concrete subjected to the pull-out loading can be
predicted by using the AE source location search technique

3) The shape of P-0 relation obtained by the cyclic loading is more brittle

than that obtained by the monotonic loading

4) The fracture process of concrete subjected to

the pull-out loading can be

predicted by the finite element method considering the tensile crack by a smeared

failure model.
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Fig. 1 Size and proportion
of specimen

Table 1 Mix proportion
¥/ C Unit weight (kg/m®) Slump
(%) | Water | Cement | Sand | Gravel | (cm)
54 200 370 710 | 1060 16. 4
[Note] W/C: Water-cement ratio by weight.
Table 2 Concrete strength

Compressive Split tensile
strength strength
(kgf/cm®) (kgf/cm®)
473 37.1
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Fig. 6 Crack propagation obtained by FEM analysis
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Table 3 Experimental and analytical results

Specimen Maximum load (tf) Condition
Bxper- No. 1 2.78 Mono?onic lgading. S=13.8 cm
iment No. 2 2.99 Cyclic loading, S=13.8 cm
No. 3 3.47 Cyclic loading, S=13.8 cm
Analy- Nodel A 2.24 Roller support, .S=13.8 cm
sis Model B 2.87 Pin support, S=13.8 cm
lodel C 2.42 Pin support, S=19.8 cm
[Note] S: Support span.
= ~ No.1 Specimen
No. 2 Specimen _/\/74"N0. 2 Specimen
:5 ?:'_.3 /‘\‘\z L-No. 3 Specimen
o 7 —~
I
=0 . ) 0.4
S (mm) s (mm)

(a) Cyclic loading

(b) Monotonic loading

Fig.8 Pull-out P-& relation
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