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Effect of Concrete Strength on Stirrup Effectiveness
in Shear Behavior of Concrete Beams
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Abstract ‘

An experimental research was carried out to investigate the effect of the compressive
strength of concrete on the stirrup effectiveness in shear behavior of concrete beams.
For this purpose. total 24 beams of section dimension of 300X600mm were tested: 4
specimens without web reinforcement and 20 specimens with web reinforcement in the
form of vertical stirrups. Main variables were two levels(normal and high strength) of
the compressive strength of concrete and six types of the shear reinforcement ratios.
Prior to experiment, for given sections and assumed material constants, the reference
shear reinforcement ratio(@y.) which leads to the flexure failure using the provisions of
the ACI Building Code(ACI 318-95) was calculated. and the shear reinforcement ratios |
were relatively selected from the value of Puaci.

From test results, it was shown that the safety factor of ACI equation for prediction of
shear strength was decreased with increasing the compressive strength of concrete in
beams without stirrups. However. it was observed that as the amount of stirrup is
increased. the safety factor for high strength concrete beams with high stirrup ratio is
ensured more than that for normal strength concrete beams. Therefore it appears that
the stirrup effectiveness of high strength concrete beams is greater than that of normal
strength concrete beams.

keywords : compressive strength of concrete. shear behavior. stirrup effectiveness.
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Table 1 Mix proportion and compressive strength of concrete
. coarse silica ‘ o ; compressive strength
mix cement water sand . isuperplasticizer
LN/ (N/ni) (N/ aggregate fume i (%) (MPa)
n nr ') % e o - -
ne- . (N/m") (N/nr) ‘ # 100x 200mm. ¢ 150 X 300mm
i — S R e
NC i 3.93/1” ‘ 1 864 7, ?// 9,270 - : - 30.2 26.9
HC 5121 J 413 ’ 10.585 I 569 2 70.1 63.5
Table 2 Properties of reinforcements
- ~ Ctype _yleld strength (MPa) tensile sﬁu\nth (MPa)
bl ) 404.0
b 390.9
D25 3 418.2
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no {(mm) | (mm) ‘ (mm) (mm) : {mm) ; Poncs mode moment | strength
‘ I (kN-m) (MPa)
N(-oo-] 608 208 | 530 88 o 000 | shem | 3514 ‘ 142
NC-oc-2 G0 207 522 69 | 0.00 shoar 330.8 1.36
NC-20-1 601 1 300 523 0 200 0.49 shear 5994 244
NC-20-2 600 303 522 70 200 0.49 shear B49.9 2.63
NC-15-1 | 698 299 520 T3 150 1 066 flexure | 6758 -
NC-15-2 603 208 95 76 150 1 0.66 j shear 669 8
NC-12-] hsE 2u5 508 ’ 61 120 } 0.81 | flexure G678
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N e sor ot 51 69 1 90 (09 floxure ¢ 6737
NC- 32 598 204 520 7 90 L10 floxure | 6777 :
HC-o0-1 600 295 80 0.000 T shear ‘ 376.0 S 189
HC-o0-2 608 293 : 88 oo (.00 shear 385.9 1.62
Heson-r |6l w7 528 | 9l 200 0.42 ‘shear 7587 3.12
HC-20-2 613 298 530 \ 93 o 200 i 042 shear 7610 3.1
He 15-1 1606 294 By 88 150 056 flexure R36.8
HO-154 613 205 } 30 91 1o 0.56 i shear 8453 549
HO- 121 613 a4 | B30 93 120 0.69 | flexsure | 8470
HO - 12-2 596 205 513 1120 0.69 flexure | 8513
HC-10-1 620 | 204 BT 100100 0.83 flexure 882.5
HO-10-2 Go4 1 208 621 84 100 0.8 flexure 8414
He- 0-1 BO2 25 519 82 50 0.92 flexure 819.7
HC- 9-2 H99 243 Hle 79 40 i .92 {lexure 8189
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