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Shear Strength of High Strength Reinforced Concrete Beams
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Abstract

Four series of reinforced concrete beams were tested to determine their shear cracking
strengths and ultimate shear-capacities. All beams were singly reinforced without shear
reinforcement. The concrete strength was the prime variable which was varied from 247
to 708 kg/cm?(3500 to 10000 pei). Within each series the shear span-to-depth ratio was
varied from 2 to 5, while concrete strength was held constant. Test results indicate that
the effect of concrete strength on shear capacities is varied as the ‘shear span-to-depth
ratio is changed. Furthermore, the current shear design provisinons do not provide a
consistency with respect to estimating shear capacities of reinforced concrete beams. By
introducing the shear failure mode index;, a new equation is proposed to predict ultimate
shear strengths of reinforced concrete beams without web reinfocement.
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Series Mix Ratio by Weight Ock o
Cement Sand Gravel Superplasticizer w/C (kg/cm? (kg/cm®

1-Series 1 1.5 2.2 0.000 0.65 47 27

M-Series 1 12 1.76 0.005 047 342 33

MH-Series 1 12 1.76 0012 0.36 550 47

H-Series 1 1.2 1.76 0.020 0.28 708 56
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t V=V~ Vo
series specimen a/d P.(ton) Pton) Valkg/cm?) | Vi(kg/cm® )
(kg/cm?
12 2 9.7 138 17.76 2175 399
L3 3 74 9.6 1353 17.58 405
1L-Series
i4 4 77 83 14.06 15.25 119
15 5 74 13.55
M2 2 109 140 19.93 25.64 5.71
M3 3 83 105 1520 19.23 403
M-Series
M4 4 89 94 16.30 18.18 0.88
M5 5 81 14.80
MH2 2 115 160 2097 29.20 823
MH3 3 9.6 111 17.58 20.32 2.74
MH-Series
MH4 4 9.3 99 17.03 1810 1407
MH5 5 78 14.28
H2 2 12.8 17.8 23.37 32.74 9.37
H3 3 106 106 19.40 19.40 0.00
H-Series
H4 4 96 96 17.58 17.58 0.00
H5 5 76 13.92
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3 3. Comparigon of measured and predicted shear strength

O ACI Egs. Zsutty's Eqs Proposed Eqs
Specimens o | AB) a/d (Test) [T Ve Kue
kg/cm® Ve - W e Ve —
kg/ ‘om? Wt W Mt
1.2 247 21 2 2175 976 044 1852 0:85 2108 097
Author M2 342 ” 2 %64 | 1195 046 2054 0.80 2409 0.94
MH2 550 v 2 2020 | 1357 046 2413 082 2927 100
H2 708 " 2 3274 | 1515 046 2635 080 3247 0.99
AO-3-3 20 336 15 5 | 1320 051 20,14 114 3276 128
AOQ-7-1 42 » " 6847 | 1670 024 3553 051 4324 063
AO-11-1 655 ” » %08 | 2020 021 4127 043 5252 056
AO-15-1A| 795 ” . 6061 | 2060 033 4395 072 57.26 0.94
AO-15-1B| 813 » ” 10880 | 19.30 0.17 44.30 040 5784 053
Mphonde | 5y 4 210 " 25 1741 | 1320 075 1418 | o8& 1729 | 09
AO0-7-2 450 " » 2640 | 1671 062 1840 0.70 2311 0.8
AO-11-2 807 " » 2490 | 2022 077 22,26 0.89 2846 114
AO-15-2a | 852 . " 3081 | 2057 052 | 2261 057 2904 Q73
AO-15-2b | 707 ’ " 4606 | 1931 042 2118 045 2710 059
A3 619 393 27 212 1503 055 2240 082 2390 088
A4 " ” 23 3619 | 1552 042 2550 070 3098 0.85
A5 " ” 2 6464 | 1594 024 3096 047 37.85 059
A6 " » 1 156500 | 1937 012 78.14 050 7980 052
A9 ” 177 27 3082 | 1362 044 1720 056 1833 059
Al0 ” ” 23 3115 | 1388 0.4 19.73 083 2375 0.76
All n ” 2 2102 | 1408 066 2373 112 2902 1.38
Al2 " ” 1 84.19 | 1558 0.18 59.89 071 61.17 073
B3 682 504 27 5216 | 1633 031 .14 048 2688 051
B4 ” ” 23 569 | 1699 0.29 28.86 050 3312 058
B5 ” " 2 4241 | 1755 041 34.76 0.1 4281 101
Shuaib B6 " " 1 8165 | 2198 096 87.69 107 9089 1
B9 ” 2% 27 3082 | 1460 047 19.23 062 2055 0.67
BI0 " " 2.3 2464 | 1481 0.60 2205 0.89 26.70 108
Bl1 " ” 2 4711 | 1596 0.33 2654 056 3272 069
B12 " ” 1 8229 | 1706 020 6698 | OB1 69.48 085
C3 655 664 27 29 | 1720 057 2724 091 2906 097
c4 " " 23 R/E9 | 1790 046 3125 081 37.70 097
cs5 " " 2 10750 | 1868 017 3764 0.35 53.88 050
9 ” 3% 27 1762 | 149 084 2001 118 2291 130
C10 " “ 23 205 | 1530 069 24.64 112 2975 13
cu " ” 2 4142 | 1574 038 29.70 072 36.41 088
Ci2 " " 1 %00 | 1860 o.19 7478 0.79 77.08 0.81
Standard deviation 0.5998 0.34%4 02829
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