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Experimental Study on Trace of Bending Fracture

of Concrete by Acoustic Emission Technique

b = Fo <

Kazuo YAMADA

ABSTRACT

In this study, the acoustic emission method was applied to trace the frac-

ture process of plain concrete and steel fiber reinforced concrete subjected to bend-

ing moment.

parameters in the bi-linear tension softening model ,

behavior were discussed.

1) In the case of concrete beam having notch,

concentrated at the tip of notch,

The relationships between the fracture mechanics parameters,

such as
and the crack propagation

Following results were obtained in this study:

the release of fracture energy is

but is dispersed into the whole of maximum bending

moment region, in the case of concrete beam having no notch.

2) The cracking zone of steel fiber reinforced concrete is disposed to spread in

the whole specimen than that of plain concrete,

the steel fiber.

because the cracking is arrested by

3) The crack propagation behaviors are closely related to the first slope in the

bi-linear tension softening model estimated from the load (P)—displacement (d) rela-

tionship.
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Table 1 Specimens
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Kind of |Specimen size|deth of|bending Table 2 MWix proportions
concrete b><h><10 notch sp;;_r]_ (a) Plain concrete
}gillgigﬁ p— Zg W/C Unit weight (kg/m*) Slump{Air
Plain |—20%25x 1001 — 15 (%) |Vater|Cement|Sand|Gravel|Adnixture| (cm)|(%)
50x50x200] — 150 =
0x10x40 50 30 55 | 182 331 | 876 876 0.132 18.0(4. 1
5X15x53 1.5 45
0x10x40 — 30 (b) Steel fiber reinforced concrete
5x15x53 — 45 C Unit weight (kg/m®
Steel T — s W/ nit weight ( g/m.) . Slump|Air
fiber 50x50x200] — 150 (%) |Water|Cement|Sand|Gravel|Admixture| Fiber | (cm)|(%)
g§ g;jgg gg gg 55 | 178 | 824 | 847| 858 | 0.132 | 78.5 | 16.2]2.5
: [Unit:cm) Displacement meter Displacement meter
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n 04 BEOATRREE AW, ABRER (2) Specimen without notch (b) Specinen with notch 25, 50cm
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[Notes] Unit:cm, 190 elements and 220 nodes model
Fig. 2 Example of analytical model

Py Fu:Tensile strength

Gt:Fracture energy

\ We:Final opening displacement
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Fig .3 Bi-linear tension softening model
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Fig. 4 P-d relationship
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Fig. 5 Tension softening characteristics
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Table 3 Opimized parameters in bi-linear tension softening model

Kind of G Fa W, W. F . Young' s mogulus

concrete (kgf?cm) A B (kgf/em®)|(x 1072 cm) | (cm) |(kgf/cm?) Eg 9
0. 181 0. 250 0.251 5. 01 0.936 0. 035 20.0 2. 85 % 05

Plain 0.228 0.123 0. 398 . 89 0. 297 0.038 24.9 2. 715 X10°
0. 352 . 120 0. 476 .46 0.316 0. 068 19. 3.01x10°

0.943 0. 14 0. 406 . 389 0.196 22. 2.86%10°

0.749 . 339 . 598 0. 6 . 166 0.128 7.8 2.25%10°

Steel 1.435 [ 0.172 . 540 0.5 . 406 . 265 9.6 2.27x10°
fiber 0. 626 0.057 5Tl 9.5 . 147 0.129 6.7 1.98x10°
8. 044 0.078 | 0. 6!8 8.2 (.224 1. 956 3.3 2.17x10°
[NotesTGr:Fracture energy, A=F. B%‘}Wl B=F.,/F., F,, W.:Break points in bi-line

tension softening model(see F .3), We:Final opemng displacement, F :Tensile stength
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Fig. 9 Superposed AE source location map(Plain concrete,
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