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A Study on the Flexural Behavior according to Filling conditions of
Beam Members(A Siries) Using High Performance Concrete
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Abstract

This paper presents the flexural behavior of high performance concrete beams having different
concrete filling conditions. Three tests were conducted on full-scale beam specimens with design
concrete compressive strength of 400 kgfem®. Different concrete filling conditions were intentionally
made such that the first beam specimen was soundly cast to obtain the perfect concrete filling
condition. Second beam specimen was cast in such a way that up to the longitudinal tensile
reinforcement from the top, good concrete was filled while poor concrete was poured for the bottom
part to simulate the poor workmanship, workability and unsatisfactory compaction. Third beam
specimens was cast in such a way that up to the neutral axis of the beam section from the top, good
concrete was filled while so did for the bottom part as the second beam specimnen. The test results
were analyzed in terms of load-displacement response, formation of crack, crack width, crack spacing
and shift of ‘neutral axis. An evaluation of the ductile response of three different beam specimens was
made in combination with the ultimate load according to the three different concrete filling conditions.
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Table.l] Mix propotions of High performance concrete

Commp. (F1+S1)| Max. Unit Weight (kgffm’) Slump | Flow
Strength “;/C S Agg Admix. | Range | Range
% . )

(kgf/cmz) (%) | (%) (%) | (mm) w c FL| S G S (%) (cm) (cm)
400 43 | 54 10 19 185 |387.0;21.512151720180 | 070 | 20£2 | 44%10
¥ B = C(Cement) + Fl(Fly Ash) + Si(Slag)

Table.2 Strength property of concrete

A fi' f: Tmax
Type (kgf/cmz) (kgf/cm2) (k&f/cmz) (kgf/cmz)
Highpe ! 359 | 467 | 333 53
Con.
Bad 98 132 | 267 30
Con.
Table.3 Properties of specimens
Tensile rebar Stirrup ' Sha
: ca | Filing | py |pypn| RC
No. | No. of | p: | No. of \Spacing| pw | 8% |yopen? | Condivon | (%) | (%) | &
bar | (%) | bar | (em) | (%) | bar
1 2D22 2.63 D10 10 1.02 114X21] 400 AAE=A 393 | 66.9 | Def.
2 5 AFHEZ
2 2D22 2.63 D10 10 1.02 {14x21| 400 o) 5lE 393 | 669 | Def.
FTEE
3 2D22 2.63 D10 10 1.02 {14X21| 400 ol 393 | 66.9 | Def.
Table.4 Strength Properties of steel
Yield Yield M"g‘f’h‘s Max. Eloginsion
Type Strength Strain Elasticity Strength (;’) ey
2
(kg/em’) o (kefem?) (kg/em”)
D10 3155 2186 1.49X 10° 4697 12.5
D22 3874 4912 0.91x 10° 6265 28.4
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Table.5 Flexural bechavior of beams

Initial crack Yielding of bar Max. strength Ultimate Craf:k
status spacing .
No. Comp Comp Comp. 546 Failure
‘{Load| Dis. 7P| Laad | Dis. | “""P"| Load | Dis. | =P | Load | Dis. Y | Max. | Ave. | mode
(tonf)] (mm) () (tonf) | (mm) () (tonf) | (mn) () (tonf) | (mm) (cm) | (cm)
1 [1.4810.682 104 |1545] 8.5 | 1787 [16.75]17.3 | 3325 [14.24] 31 3.65 25 84 |t
2 10.6810.292] 48 1[16.2019.05] 2242 17.16112.0 14.59| 27 2.98 22 109 | 4=
3 |0.89 [0.458) 54 {16.30]13.5| 2024 [16.64{159 - 14,141 22 1.63 19 115 | b=
= -~
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Fig.1 Fill{ng conditions of beam members
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Fig.3 Load-displacement curves
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Fig.2 Dctails of beam specomens
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