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A Study on the Flexural Performance of Steel Fiber-Reinforced Beams lightly
Reinforced Below the Minimum Steel Reinforcement

Duk-Man Kang', Yong-Gul Park’, Do-Young Moon® *

Abstract: In this study, steel fiber-reinforced concrete beams with ordinary steel reinforcements, that are below minimum steel reinforcement amount
specified in domestic concrete structure design code, were tested in flexure until failure. Steel reinforcement ratio considered were 44%, 66%, 78%
and 100% of the minimum steel reinforcement. Considered steel fiber volume fractions were 0.25%, 0.50%, 0.75% and 1.00%. In results, it is confirmed
that steel fibers greatly improve crack performance. Also, the steel fibers contributed to increment in yield load not in ultimate load. But the increment
was not greater than the reduction by steel reinforcement reduction. The use of steel fibers in RC beams lightly reinforced below the minimum
reinforcement ratio specified design code reduced ductility greatly. Consequently, steel reinforcement ratio in steel fiber-reinforced beams lightly
reinforced below the minimum steel reinforcement should be increased in order to enhance proper ductility.
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Table 3 Mix proportion and compressive strength of concrete used

Reinforcement ratio Calculation . D for .
reinforcement ratio
0.25/f,
Min. ratio ( VI b,d 1.00Ag
£y
0.25+/f.)
78% of Min. ratio  0.78 f\/f )bu,d 0.78As
Yy
. . 0.25/f,
66% of Min. ratio  0.66< fi‘ b,d 0.66As
Yy
0.25+/f.)
44% of Min. ratio  0.44 f\/f )bu,d 0.44Ag
Yy
Table 2 Test variable in R/SFRC Test
ID for mix ratio rein;oDrjgfnent Fiber mix ratio Ml\);z? ft‘:)er
of steel fibers . (%Vol.) & 3
ratio (kg/m’)
0.25 0.25 20
0.50 0.50 40
1.00Ag
0.75 0.75 60
1.00 1.00 80
0.25 0.25 20
0.50 0.50 40
0.78As
0.75 0.75 60
1.00 1.00 80
0.25 0.25 20
0.50 0.50 40
0.66As
0.75 0.75 60
1.00 1.00 80
0.25 0.25 20
0.50 0.50 40
0.44A¢
0.75 0.75 60
1.00 1.00 80

£ WB Gune Unit weight (kg/m”®) I\f;:;urt;d
(MPa) (%) = (mm) ¢ g G A SF (Mpi)
0 434
44 20 462
40 37 45 25 170 460 777 949 ~ 40 489
66 60 366
80 409
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Table 4 Specimen IDs. and reinforcement details

Flexure steel

Steel reinforcement Rebars for
Specimen IDs fiber A Comp. and
kg/m’ i s P Shear
(kg/m”)  detail (mmd) (%)
2@D13
_ *
1.00As-0.00 11@p1o 324 041
RC Test 0.78As-0.00 0 2@D13 253 0.32
0.66A5-0.00 3@wD10 214 0.27
0.44A5-0.00 2@D10 143 0.18
2@D13
1.00As-0.25 11@p1o 324 041
0.78As-0.25 193 2@D13 253 0.32
0.66A5-0.25 3@wD10 214 0.27
0.44A5-0.25 2@D10 143 0.18
2@D13
1.00As-0.50 11@p1o 324 041
2@ DI0@
0.78A5-0.50 2@D13 253 0.32
s 390 2@ D10 150
0.66A5-0.50 3@wD10 214 0.27
R/SFRC 0.44As-0.50 2@D10 143 0.18
Test 2@D13
1.00As-0.75 11@p1o 324 041
0.78As-0.75 585 2@D13 253 0.32
0.66As-0.75 3@wD10 214 0.27
0.44A-0.75 2@D10 143 0.18
2@D13
1.00As-1.00 11@p1o 324 041
0.78As-1.00 780 2@D13 253 0.32
0.66A5-1.00 3@wD10 214 0.27
0.44A5-1.00 2@D10 143 0.18
24 ALY
B AP0l A= 200 kNO| A)Frol| ol Bl & AHg-3to] 47 A}
WA 02 shE-& 7 st A A o] & T2 200
mm ]3]0 2] S218 Ax|sje] AP o) 2|2\ 02 5
o, A Aol o] A& 2,600 mmE ST Sk 7HE AL
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stz A 7 BE ATl o]l o} A @A Abolel =
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gl o' QIg Ko HFE& S435h7| flste] Bl &
G QAAZol LAY FAE H&5IY T LVDTY SAHRE
LA Al AEAA H9E 543t LVDTE Tokyo
SokkiAke] CDP-1002.2 100 mmE-%2] LVDTE AH&-3131
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Fig. 4 Crack results in RC specimen
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Fig. 6 Initial crack load results for RC Test
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Fig. 7 Yield load results for RC Test
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Fig. 12 Initial crack load ratio of R/SFRC specimen to RC specimen
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