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A Study on the Fracture Characteristics of Pre-Cracked

Fiber Reinforced Concrete
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Summary

To investgate the fracture behavior of the steel fiber reinforced concreate, the specimens
with different steel fiber contents of 0.0%, 0.5%, 1.0%, 1.5%, were made and notched with
differents notch depth ratios of 0.0, 0.2, 0.4, 0.6, and the three point bend tests were followed.
Test results of 16 different types of above combined specimens were summarized as follows.

1. The load line deflection contents were found to increase 5%, 16%, 19%, respectively,
compared to the unnotched specimen with the increased of initial notch depth ratio to 0.2,
04, 0.6, respectively.

2. The frexural strength were found to decrease 14%, 16%, 21%, respectively, compared
to the unnotched specimen with the increase of initial notch depth ratio to 0.2, 0.4, 0.6,
respectively.

3. The stress intensity factors of the steel fiber reinforced concrete were found to increase
1.1 1.5 1.9 times, respectively, compared to the concrete with no steel fiber content with
the increase of fiber content to 0.5%, 1.0%, 1.5%, respectively.

4. The influence of the mass of the steel fiber reinforced concrete to the whole fracture
energy was found to be minor with 6~8% contribution.

5. The fracture energy of the steel fiber reinforced concrete, considering the load-deflection
curve and concrete mass was found to be approximately 350-380kg * m/mZ

6. The regression analysis through the relationship between the compressive(a,)/tensile

(op) strength and fracture energy(Gy) showed that the fracture energy of the steel fiber

Y IERABH TEAER FIAE DR, BORSE), FEIREECRE, M
T8, POREZER, EIFSY, FRBE
TS, BRI, 3BAEETL



B R TG M348 H35% 19929 9A

reinforced concrete could be predicted as follows.

G;=19.2662 o, —3940.4
G=246.876 op—6008.8
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~ Table-1. Physical properties of cement

Compressive strength Tensile strength

Setti ti
cHing time (kg/em?) (kg/em?)

Gravity | Fi Residual | Stabilit
ravity | Fineness | Residua ability Initial | Lact

setting | setting | 3day | 7 day |28 day| 3day | 7 day |28 day
(min) |(Time)
3.15 2910 2.9 0.1 230 16:10 162 | 245 342 20 23 32

(cm?/g) | contents (%)

Table-2. Physical properties of sand

Gravit Absorption Seive analysis ratio (%) Fineness
ravi
Y ratio (%) | 10mm | No.4 | No.8 | No.16 | No.30 | No.50 | No.100 | modulus
2.65 1.06 100 99.7 94.0 86.9 464 22.3 2.1 2.80
Table-3. Physical properties of gravel
Gravit Absorption Seive analysis ratio (%) Fineness
v ratio (%) | 50mm | 40mm | 25mm | 19mm | 13mm | 10mm | No.4 modulus
2.65 1.04 100 99 - 40 - 9.0 - 7.20
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Table-4. Physical composition of steel fiber

Tensile | Young's
strength | modulus
(kg/em?) | (kg/em?)
13.000 | 2.1X10°

Size Slender- | Weight | Gravity
(cm) |ness ratio] (mg)

¢009X54| 62 30 768
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Table-5. Mixed design

Gravel Air Unit Unit Unit Unit
maz. Slump | entrain water cement Ww/C S/a sand gravel Ok
(mm) (em) (%) (kg) (kg (%) (%) (kg) (kg) | (kg/emd)
25 8 15 178 371 48 41 748.3 1077.6 210
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Table-6. Dimension of different size of speci-

men
Mixin Fiber | Notch Mixi Fiber | Notch
ixi Xin,
No € Content| Depth 11\11 s Content| Depth
. o.
(%) | (a/d) (%) | (a/d)

Al 0.0 0.0 C1 1.0 0.0
A2 0.0 0.2 Cc2 1.0 0.2
A3 0.0 04 C3 1.0 04
A4 0.0 0.6 C4 1.0 0.6
Bl 0.5 0.0 D1 1.5 0.0
B2 0.5 0.2 D2 15 0.2
B3 0.5 0.4 D3 15 0.4
B4 0.5 0.6 D4 15 0.6

Fig. 1. Details of specimen
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Fig. 3. Relationship between fiber content
and failure load
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Table-7. Fracture energy of steel fiber rein-
forced concrete.

Mixing Notch depth (a/d) Mean
No. 0.0 0.2 04 0.6 value
A, 339 | 187 11.2 9.1 182
Bi-. | 399.8| 2634 | 1787 | 1203 | 2406
Ci-s 749.5| 507.5 | 356.2 | 276.6 | 4725
D;-, |1210.2 | 829.7 | 585.3 | 4055 | 757.7

Mean
5984 | 404.8 | 2829 | 2029 | 372.3

value
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