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Direct Tensile Behavior of Steel-Fiber Reinforced Concrete
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Summary

The aims of this study was to determine the mechanical properties of steel-fiber reinforced
concrete under direct tensile loading, and also to insestigate the mechanism fiber reinforcement
in order to improve the possible applications of steel-fiber reinforced concrete.

In this study the major variables of experimental investigation were fiber conntents, and -
the lengths and diameters of fibers, ‘

The major results obtained are summarized as follows :

L.

The strength, elastic modulus and energy absorption capability of steel-fiber reinforced
concrete under direct tensile loading were improved as increasing of fiber contents,

. The direct tensile strength of steel-fiber reinforced concrete was not influenced by the

lengths of fiber, but was decreased as increasing of fiber diameters,

. The direct tensile strength of steel-fiber reinforced concrete was not influenced by the

fiber aspect-ratio, but this was because the fiber contents were below the critical value
of fiber content.

. The correlation of direct tensile strength and combined parameter, Vy-//d, was not good.
. Mutiple cracking and post-crack resistance were investigated at stress-strain curves

in direct tensile test,

. The effect of fiber reinforcement can be influenced by fiber orientation and the bond

strength between fiber and matrix,

. The improvement of mechanical properties of steel-fiber reinforced concrete under direct

tensile loading can be theoretically explained by the concept of composite materials.
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Table-1. Physical property of normal portland cement

Specific Finess Normal Sound Time of setting Comp. strength Tensile strength
Consistency -hess min N/mm? N/mm?
it m
Eravity /g % Initial Final o3 o7 oy o7
3.14 3115 25.7 0.38 160 344 11, 28 19. 02 1.77 2.75
Table-2. Quality of fine aggregate
Specific Absorption Unit weight Sound Clay Finess No. 200 sieve
0 s
gravity % kg/m' undness lump modulus passing, %
2.54 2. 56 1.436 good 0.54 2.98 0.6
, Table-3. Quality of coarse aggregate
Specific Absorption Unit weigth Abration, % Sound Clay
—_— oundness
gravity % kg/m’ 100R 500R " lump
2.48 5. 61 1,453 11.1 44.0 good 0.10
20, 30, 40mm Z )2 #2}t ALL3lgiom, o] E 9 100 S
WEW), BB HEY Table-49t 23, 2 Bk o =
< Fig-5 ¢ 2t = ““ e —
2 5 \w ~ Fine—
g 0 *“Coarse \\\ \\\
2. ek BUE o T =
RLREHE ACIA Ashs WgdAw? & 10 3
jé]}.}_o}_o;] Table- 59,]_ 7‘%0] 0}'9\15} 13mm 10mm  No.4 No.BNo.10'No.16 NoéO No.50 No.80:No.10C No.200.
e BE&-E Alvlu) 72 st =d], HA 4] Sieve size
vl £ o} ].5'—1]]-?— Ao the M@ & o] 9l Fig. 4. Gradation curves of fine and coarse
EFS A du BL Yol TR aggregates
A A+ Fig. GJJr e Bg o2 KS F24030] gl BARL fattke] &4Fd g 4%
Tl Az kAEAa, Zhte] Afo] o3l o EESREA 0%, 0.5%, 1.0%, 1.5%,
304 =kEoich 2.0%9 57tA =2 st4dcl,
Table- 4. Typical property of steel fiber
Specific Young’s modulus Tensile strength Typical volume
gravity KN/mm? N/mm? in composite, %
7.83 199 451 ) 0.5-2.5
Table-5. Specified mix of concrete’ composites,
Cement Water W/C S/A Sand Gravel Air Content
kg/m?® kg/n % % kg/m kg/m' %
350 166 55 60 ‘ 1061 707 2.0
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Fig. 5. Fiber configurations used during

the investigations
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Fig. 6. Specimen for direct tensile test
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tion of fiber content
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