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Experimental Study of Reinforced High-Strength Concrete Beams
without Stirrups Considering Shear Behaviour
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Abstract

Shear strengths of reinforced high strength concrete beams without web reinforcement are studied with experimental
analysis of 10 specimen with 2.4 shear span-to—depth ratio (a/d) beams for 4 stages of concrete compressive stength
over 60MPa comparing ultimate loads and shear stresses of ACI363R and KCI code equations. Expecially, concrete
compressive strengths used in shear design were essentially limited to 10,000 psi (69MPa) by ACI363R and KCI Code.
The modified Code equation’s shear stresses of the specimen without the limit are compared with test results. The
comparison between the modified exist Code equations results and test results are expected to show an available scope
to apply in construction field and to give considerations of design and contraction.
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Table 1. Test plan

fck Amount Section Slump flow Air contents

(MPa) (EA) (mm) (mm) (%)

60> 2 5

70> 4 150x300

80> 5 (WxH) 600 + 50 3+15
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Table 2. Material properties

Fineness
(cm?g)
3,468
4,570
300,000

Densi
g/cmEy

3.15
2.90
2.22

(%)
22.4
37.6
9.8

Cement
Furnace Slag
Silica Fume
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Table 3. Material properties of aggregate

Amount of
Aggregate Densgy Fineness We|ght Absorption material finer
types (@em’)  Modulus  (kg/m®)  factor than (O ())Smm
%
Fine 2.60 2.86 1,529 1.2 1.20
Coarse 2.63 6.73 1.563 0.9 0.10
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Table 4. Strength properties of concrete

Design strength (MPa)
70 80

(days) 60 90

3 39.9 417 50.9 54.3

Compressive 7 496 56.3 74.7 76.6
strength (MPa) 14 59.8 67.4 77.7 85.7
28 63.8 68.0 77.0 924

3 32 34 4.2 44

Splitting tensile 7 38 3.3 46 47
strength (MPa) 14 38 39 47 56
28 45 45 50 59
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Table 5. Test results
: Ultimate
. fck ft Ultimate load .
Specimen No. deflection
(MPa) (MPa) ) (mm)
601 63.8 45 222.59 9.494
602 63.8 45 236.94 9.046
701 68.0 4.5 244.34 10.214
702 68.0 45 162.42 8.608
703 68.0 45 199.22 8.286
704 68.0 45 354.89 13.992
801 77.7 5.0 172.03 5.833
802 777 5.0 164.56 4.995
901 924 59 157.87 5.502
902 924 5.9 285.30 10.351
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Figure 2. Test results
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(a) 601 left side (b) 601 Right side

(d) 602 Right side

(e) 701 left side (f) 701 Right side

(g) 702 left side (h) 702 Right side

(i) 801 left side () 801 Right side

(k) 802 left side () 802 Right side

(n) 901 Right side

(0) 902 left side (p) 902 Right side
Figure 3. Final crack pattern
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Table 6. Evaluation of test results for Codes

Specimen Ve, test ve,ACI ve,KCl ve,test ve,test
No. (MPa) (MPa) (MPa) VCACI  VeKCI
601 2912 2.396 2.316 122% 126%
602 3.099 2.396 2.316 129% 134%
701 3.196 2474 2.391 129% 134%
702 2.124 2474 2.391 86% 89%
703 2.250 2474 2.391 91% 94%
704 2.152 2474 2.391 87% 90%
801 2.065 2.644 2.556 78% 81%
802 3.732 2.644 2.556 141% 146%
901 2.606 2.884 2.788 90% 93%
902 3.868 2.884 2.788 134% 139%
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