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ABSTRACT This paper presents the experimental results concentrically reinforced concrete tension members and compares
cracking behavior of amorphous steel fiber and normal steel fiber reinforced concrete members. Two kind of steel fibers were
included as a major experimental parameter together with the six cover thickness to bar diameter ratio (c/d;). The presence of

amorphous steel fibers effectively controlled the splitting cracks initation and propagation. In the amorphous steel fiber reinforced
specimens, no splitting cracks were observed that becomes higher with cover thickness to bar diameter ratio is 2.0. Crack spacing of
the each specimens reinforced with amorphous steel fibers and normal steel fibers becomes larger with the increase in cover

thickness, and also measured maximum and average crack spacing are significantly smaller than current design code provision.
Based on the measured crack spacings, a relationships for predicting the crack spacing is proposed using the measured average crack
spacing in amorphous steel fiber reinforced concrete tension members.
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Fig. 1 Specimen geometry

Table 1 Concrete mixture design

S/a | Slump Unit weight (kg/m’)
(%) | (mm) | C W S G |Fiber®
0.60 | 45 150 | 385 | 229 | 810 | 991 | 72/78

MAmorphous steel fiber: 72 kg/m’, Steel fiber: 78 kg/m’

wi/C

Table 2 Properties of amorphous steel fiber and steel fiber
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(b) Steel fiber

Fig. 2 Amorphous steel fiber and steel fiber (unit: mm)

. Diameter, d Tensile Aspect . 3
Fiber Type (thickness, 7) Length (mm) strength (MPa) ratio” Density (kg/m’)
Amorphous . . t =24 um
steel fiber Piece type straight fiber (width = 1 mm) 15 1700 625 7200
Steel fiber |Piece type end-hooked fiber| d = 0.5 mm 35 1100 70 7800

Amorphous steel fiber: I/t =

476 | =2 3| ESte| ==& M26H M4= (2014)

15/0.024 = 625, Steel fiber: //d = 35/0.5 = 70
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Fig. 4 First transverse cracking load
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Table 3 Specimen geometry and test results

Cross Measured concrete strength Initial cracking load
Cover tional - — — Number of Mean crack
Specimen| thickness d_sec tona Compressive Splltt.mg Transverse Splitting  |¢ansverse crack spacing
ratio (c/d,) imensions strength tensile crack N, crack N, front/back Sy (M)
axb(mm)| (MPa) [strength (MPa) (kN) (kN)
ATSI10 1.0 60 x 385 50.50 64.43 10 /7 162
ATSI15 1.5 80 x 290 67.34 84.15 11/6 175
ATS20 2.0 100 x 230 6.5 5 55 69.90 121.03 7/5 219
ATS25 2.5 115 x 200 ‘ ' 56.03 - 5/5 250
ATS30 3.0 135 x 170 62.10 - 3/3 375
ATS35 3.5 150 x 155 72.03 - 4/ 4 300
FTS10 1.0 60 x 385 50.04 42.08 13/ 12 111
FTSI15 1.5 80 x 290 50.02 100.05 10 / 10 136
FTS20 2.0 100 x 230 56.12 111.37 8/8 167
25.5 2.63
FTS25 2.5 115 x 200 56.06 121.05 9/9 150
FTS30 3.0 135 x 170 50.03 - 9/8 159
FTS35 3.5 150 x 155 50.01 - 5/5 250

Note) * In all specimens, a D19 was placed at the center of the section and steel ratio kept constant of 1.24%.
** Each specimen is given a name according to type of steel fibers and cover thickness ratio.
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