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A Study on Ultimate Strength of Reinforced Concrete Deep Beams

Hifumi

KAGAMI

Abstract

V. Ramakishnan and Y. Ananthanarayana reported an investigation of the behavior and ultimate

shear strength of 26 single span simply supported reinforced concrete deep beams having different
shear-span ratios in No.2 Proceedings Vol.65 ACI 1968.
It is a report that the author describes the proofs can be able well to explain a dynamical

properties of reinforced concrete beams in accordance with adaptation and study of his theory of

them for the results of their experiments.
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Table 2 Calculation of ultimate shearing load

Specimen |k | vk | 24 kejotns | bdoey | Coef. | [ P E"g’e{-
A 0.0415. 0.985 | 266 | 247 | 65700 | 0.10| 6480 | 13.0| 11.4
As 0.0364 0.987 | 363 | 208 | 75500 | 0.10 7450 | 14.9| 16.2
As 0.0269. 0.990 | 424 | 233101000 | 0.10 10000 | 20.0| 21.4
At 0.0168 0.994| 55| 278 | 154000 | 0.10 | 15300 | 30.6| 32.6
As(R) | 0.03100 0.989 | 580 | 125 | 725000 | 0.15 10800 | 21.6| 21.8
B 0.137| 0.951| 266  208| 55200 0.10 | 5260| 10.5| 13.6
B 0.0965 0.965 | 363 | 217| 78700 | 0.10 7600 | 15.2| 18.1
By 0.0703 0.975 | 424 | 253107000 | 0.10| 10500 | 21.0| 24.8
Bs 0.0458 0.984 | 575 | 289 | 166000 | 0.10| 16300 | 32.6| 38.0
Ci 0.129 | 0.953| 266 | 220 | 58500 | 0.10 5580 | 11.2| 18.1
Co 0.0812) 0.971 | 374 249 93100! 0.10| 9060 | 18.1| 28.2
Cs 0.0923] 0.967 | 411 200 | 82200 0.10| 7950 | 15.9{ 23.8
Cs 0.0792 0.971 | 575 | 167 | 96000 | 0.15 14000 | 28.0 | 27.8
K1 0.0642 0.977 | 274 | 155 42400 | 0.15| 6210 | 12.4| 11.2
K’1(R)  0.0717, 0.974 275 139 | 38200 0.15 5570 11.1 7.9
K’o 0.0502) 0.982 | 379 | 143 | 54300 | 0.15| 8010 | 16.0| 12.4
K’2(R) | 0.0497 0.982| 375| 146 | 54700 0.15 8070 | 16.2| 10.4
K’s 0.0425 0.985 | 425, 151 | 64200| 0.15| 9480| 19.0| 1i2.1
K’y 0.0333 0.988 | 584 141 | 82400 | 0.15 8130 | 16.3 5.2
K’+(R) | 0.0442) 0.984! 575 | 108 | 62100 | 0.15 6110 | 16.2 | 13.3
K, 0.0717) 0.974 | 284 | 136 | 33600 | 0.15 5640 | 11.3| 21.2
Ki(R) | 0.0373 0.969 | 283 | 114 | 32300 | 0.15| 4690 | 9.4  21.2
Ks 0.0502 0.982 | 387 | 112 54900 | 0.15| 8080 16.2| 19.8
K2(R) | 0.0576] 0.979 | 374 | 126 | 47200 | 0.15| 6930 13.9| 18.5
K3 0.0417) 0.985 | 449 | 151 66300 0.15| 9750 | 19.5| 23.0
K 0.0309° 0.989 | 586 | 150 | 87900 | 0.15! 13000 26.0 1 22.6
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Table 3 Judgement of mode of failure in reinf. conc. deep beams by

ultimate bending moment

Ultimate Ultimate
Specimen | I-vk | k(l-7k) baz Tey Mu belnodaiélg El)(()gar. shleoaar(ilng Nflzcl)icligr(;f l\geci)iclljrgf
cm3 | kg/cm?2| kg/cm t t t by calc. byexper.
A, 0.981 | 0.0407] 9290 247 77800 8.17<C11.4<C13.0 FF FF
A2 0.984 | 0.0358) 17300 208 79200 8.32<C16.2>>14.9 FF FF
As 0.988 | 0.0268] 22900 238 | 122000 13.1<C21.4>>20.0 FF FF
As 0.992 | 0.0167) 40600 278 | 157000 17.1<C32.6>30.6 FF FF
As(R) 0.986 | 0.0306] 42300 125 | 135000 14.7<21.8=21.5 FSF| SF
B 0.937 | 0.128 9290 208 20600 22.4>13.6>10.5 SF S-FF
B2 0.956 | 0.0923 17300 217 | 288000 31.2>18.1>15.2 SF SF
B3 0.968 | 0.0680; 22900 253 | 328000 35.5>24.8>21.0 SF SF
By 0.976 | 0.0443] 42000 289 | 463000 50.2>>38.0>32.6 SF SF
Ch 0.941 | 0.121 9280 220 20600 22.3>18.1>11.2 SF SF
Co 0.963 | 0.0781| 17800 249 | 298000 32.4>28.2>>18.1 SF SF
Cs 0.958 | 0.0884| 22200 200 | 327000 35.3>23.8>15.9 SF SF
Cq 0.964 | 0.0763| 42000 167 | 446000 48.3>27.8<28.0 SF SF
K1 0.971 | 0..624 9560 155 77000 448 <11.2<C12.4 FF S-FF
K71(R) ! 0.967 | 0.0694 9600 139 77100 4.49<C 7.9<<I1.1 FF F-SF
K’2 0.977 | 0.0491] 18000 143 | 105000 6.14<12.4<16.0 FF F-SF
K’2(R)| 0.978 | 0.0486] 17800 146 | 105000 6.14<C10.4<16.2 FF FF
K’3 0.981 | 0.0417| 23000 154 | 120000 7.03<12.1<C19.0 FF F-SF
K’ 0.985 | 0.0328 42700 141 165000 9.59<715.2<716.3 FF FF
K’74(R)| 0.980 | 0.0433 41900 108 | 163000 9.53<C13.3<C16.2 FF FF
K3 0.968 | 0.0694) 9910 136 77900 9.07<21.2>>11.3 F-SF| F-SF
Ki1(R) 0.960 | 0.0838 9880 114 78600 9.17<21.2>> 9.4 F-SF| S-FF
Ko 0.977 | 0.0491 18400 142 | 107000 12.5<C19.8>16.2 F-SF| S-FF
K2(R) 0.974 | 0.0561] 17800 126 | 105000 15.3<C18.5>13.9 S-FF| SF
K3 0.981 | 0.04100 24200 151 | 125000 18.2<C23.0>>19.5 F-SF| SF
K4 0.986 | 0.0305 42800 150 | 163000 23.8>-22.5<C26.1 F-SF! SF
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