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Effect of Concrete Filling Conditions on Flexural Behavior
of Beam Members
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ABSTRACT

There is a possibility of poor-state concrete filling condition due to segregation and
interlocking of aggregate and paste when a high performance concrete is used at
reinforced concrete structure without compaction. This study was conducted to evaluate
the flexural behavior of high performance concrete beams with design parameters such as
f., o+ and different concrete filling conditions. Different concrete filling conditions were

intentionally made such that the first type specimen was soundly cast to obtain the
perfect concrete filling condition. Second type 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 strength, workability and
unsatisfactory compaction. Third type 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 type. The test results were analyzed in terms of
load-displacement response, failure pattern, crack width and crack spacing.

The test results indicate that have no effect of concrete filling conditions on the
yielding strength of structures. But, have a grate influence on the stiffness and ductility
of structures.
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Table 1 Mix proportions of high performance concrete

Comp. (F1+81)/]| Max. Unit weight(ke/m") Slump | Flow
) W/B | S/A
Series | Strength (%) (%) B Agg. Ad_ | range | range
(kgf/cm) ¢ ¢ (%) (mm) C Fl Sl G S (%) (cm) (cm)
AB 400 43 54 10 19 185 [387.0121.5121.5] 720 | 860 | 0.58| 22+t2 | 48*5
C 511 32 53 10 19 180 |506.7| 28 28 | 742 | 827 1 1.50) 241 | 58*2

% B = C(Cement) + FI(Fly Ash) + Sl(Slag)
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Table 2 Strength properties of concrete

Type fe fi fr | Tmax — Slip
(hef/ont) | (af/on) | (haf/cnt) |(kef/cn’ ~ wm)

High-pe. | 400 | 418 | 55.9 |53 -0.030
Con. 511 | 48.3 | 57.5 |65-0.024
Bad Con. | 98 | 122 | 34.5 |36 -0.265

Table 3 Strength properties of steel

Yield |Yield| MOdulus | ppay .
Type S(irength Strain| Elasotfici ty Strength| Elor(l;oa)mon
gf/en) | (1) (kef/cn) (kef/cw)
D10 | 4442 |2186(2.03x105 6243 16
D19 | 4455 |1971|2.26x10% 6407 27
D22 | 3874 [1921|2.02x10°% 6265 28
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Fig. 2 Detail of beam specimens (A1, A2, A3, C1, C2, C3)
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Tabie 4 Properties of specimens

Tensile rebar Stirrup bxd 1. o - o8 oclos
No. No. of 0. No. of | Spacing] cw (cm) (ket/c) Filling Conditions (%) (%)
bar | (%) | bar (em) | (%)
Al | 2D19 | 1.95 { D10 10 1.02 | 14%x21 | 400  Completely filling up 3.93 | 496
A2 | 2D19 | 1.95 | D10 10 1.02 | 14%x21 | 400 | Badness under tensile vebar | 3.93 | 49.6
A3 | 2D19 | 1.95 | DIO 10 1.02 | 14x21 | 400 Badness under neutral axis | 3.93 | 49.6
B1 | 2D22 | 2.63 | D10 10 1.02 | 14x21 | 400 Completely filling up 3.93 | 66.9
B2 | 2D22 | 2.63 | D10 10 1.02 | 14x21 { 400 | Badness under tensile rebar | 3.93 | 66.9
B3 | 2D22 | 263 | D10 10 1.02 | 14x21 | 400 Badness under neutral axis | 3.93 | 66.9
Cl | 2D19 | 1.95 | D10 10 1.02 | 14x21 | 511 Completely filling up 4.47 | 436
C2 | 2D19 | 1.95 | D10 10 1.02 | 14x21 511 Badness under tensile rebar | 4.47 | 43.6
C3 | 2D19 | 1.95 | D10 10 1.02 | 14%x21 511 Badness under neutral axis | 4.47 | 43.6
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Fig. 4 Crack propagation and failure pattern
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Table 5 Flexural behavior of beams

Initial crack Yielding of bar ) Max. strength Ultimate Ductilityf sgziicr}:g

No. Comp. Comp Nomllze Comp. 3,
P, | 6, h P, 8y | Stiffness | Py | Smax . P, Oy = | Max. | Ave.

strain strain strain dy
(ton) | (mm) () (ton) | (mm) () (ton) | (mm) (&) (ton) | (mm) (em) | (em)
Al}1.2710.590 = 10.32| 7.06 - 1 12.78(30.12] - 10.22148.66] 6.89 23 |12.3
A2]1.60[0.860] 157 110.02| 6.47 | 1945 1.06  {12.89{37.20; 3410 [10.31]44.19| 6.83 18 (14.7
A3]11.65]1.170] 219 (10.06) 8.19] 2116 0.84 [11.76(28.08 2980 | 9.41 |34.12] 4.17 20 |10.6
B1]1.4810.682] 104 |15.45|8.20| 1787 1 16.75(17.32] 3325 {13.40|31.13| 3.80 25 8.4
B2(0.68 10.292] 48 115.74|9.251 2242 0.90 117.16112.09{ 3270 {13.73}130.10] 3.25 22 110.9
B3{0.89[0.458] 54 [13.39]8.72| 2024 0.53 |16.64115.97 2850 [13.31]23.16| 2.66 19 | 11.5
C1]11.8310.945| 148 |[12.34] 7.13} 1165 1 15.14143.16] - 12.11(58.13| 8.27 12 6.3
C2]2.41 |0.955] 190 |12.88|6.63 | 1459 1.12 115.33]32.29] - 12.26154.20] 7.94 20 8.7
C310.40]0.263] 29 |12.51|8.97 | 1596 0.80 |14.85(33.26] - 11.88]42.98] 4.79 21 8.5
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