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Study of the Dynamical Properties of Simply Supported Reinforced

Concrete Beams subjected to Multiple Loading

—The Second Report, Case of Three Concentrated Loads—

Hifumi KAGAMI, Kazuo FUTATUKI,
Yutaka HIRANO and Masaaki MIURA

Abstraet

The authors have undertaken the study of mechanism of shear failure of reinforced concrete

beams. This paper contributes test data, analyses, and considerations resulted from this investigation

which included the testing of 16 specimens of simply supported beams, subjected to 3 concentrated

varying loads.

The objects of this examination are to find some points on which may be occured maximum

value of strain, researches of the strain in terms of the equivalent shear span, to investigate the

capabilities of judicatory standards by a/d of the failured boundary and by theoretical equation

of the ultimate bending moment, concerning with steel bar, deformed steel bar under and over

reinforced concrete beams.

Results of this exploratory test with the above mentioned objects are described in useful data

on dynamical property.
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Photo.4 b Right side crack of URC deformed

steel bar beam
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Table 4 Judgements of modes of failure of steel bar reinforced concrete beams by a/d

\\%imens URC J ORC
EMES,>W, A F ‘_ ,f_ﬂli . ? : c | »
As, cm? 3.98 3.98 ‘ 3.98 \ 7.96 } 7.96 7.96 | 7.9
b, cm 12.1 12.3 12.0 | 12.2 | 12.2 12.1 \ 12.2
h, cm 18.2 54 | 18.3 | 18.4 | 18.3 | 18.4 | 18.4
d, cm 15.4 | 155 | 15.6 | 14.1 | 13.7 | 14.0 | 14.0
bd, cm? 186 | 191 \ 187 172 | 167 \ 169 \ 171
d’, cm 2.8 | 2.9 2.7 ‘ 4.3 1 4.4 ‘1 4.4
P, % 2.14 \ 2.08 | 2.13 | 4.63 4 77 4.71 1 4.65
0sy, kg/cm? 2,995 | 2,95 | 2,995 x 2,95 | 2 995 2,95 | 2,995
ey, kg/cm? 285 \ 260 | 285 | 322 274 274
ru 10.5 | 11.5 | 10.5 | i
Py 0.225 | 0%9\ an4\ |
k QNO‘ 0.287 0.269 | 0.601 0.605 0.632 0.630
a/d(Formula) | 1.53~2.25 1.62~2.39 1.52~2.24 3.40~5.01 3.42~5.05 3.57~5.26 3.56~5.25
“ (Experiment) 5.11 3.69 | 2.49 | 5.58 4.18 l 2.78 1.29
Judgement |  BF ‘ BF | BF |  BF B-SF \ SF SF
M‘(’gip‘éfrirggr‘l‘ge BF | BF | BF | BF BF |  BSF SF
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Table 5 Judgements of modes of failure of deformed steel bar reinforced concrete beams by a/d
\\\ Specxmens! URC ORC
Each terms L ! B 4 ’ B | ¢ b A B J‘ ¢ ' b
As, cm? 3.80 3.80 | 3.80 3.80 7.60 7.60 7.60 | 7.60
b, cm 12.1 12.2 12.1 12.1 12.2 12.1 12.1 | 12.0
h, cm 18.4 18.3 18.3 18.3 18.4 18.4 18.4 | 18.5
d, cm 15.6 15.5 15.2 15.2 13.8 13.6 13.8 | 14.1
bd, cm2 189 189 184 184 168 165 167 | 169
d’, cm 2.8 2.8 3.1 3.1 4.6 4.8 4.6 i 4.4
P, % 2.00 | 2.01 2.07 2.07 4.52 4.61 4.55 4.50
osy, kg/cm2 | 3,740 3,740 | 3,740 3,740 3,740 3,740 3,740 3,740
Oey, kg/cm2 271 271 ’ 286 286 274 274 279 279
Ty . 13.8 13.8 13.1 13.1
Pry 0.277 0.277 0.271 0.271
k 0.333 0.333 0.325 0.325 0.623 0.628 0.623 0.621
a/d(Formu]a) 1.88~2.771.88~2.7711.84~2.71(1.84~2.713.52~5.19/3.55~5.2313.52~5.19/3.51~5 . 24
a(Experlment) ‘ 5.04 3.69 2.56 1.18 5.70 4.21 2.82 1.28
Judgement ’ BF BF B-SF SF BF B-SF SF SF
?‘é’f&r‘?ﬁé‘;&‘gm BF BF B-SF SF BF BF | B-SF SF
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WE, AR ADTERABIC S W TSRS & — Py Py~ F ik
2y M M=P/2X100—P/3x82=68P/3 a) FEMT L OEE
P=3M/68 Table 6 12579 & 5T, EEGANT O T, T OfiE:
TSR 2 X B & BB L B — LTV B, SRS
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T Po:FH EX D OBEGE BF - THEDIS DTN BHS, % DHEENGE Po, Puk

My - W = — 2 v b
My=pkoey( 1 —vk)bd?

72/2 0, n=n/n+1, v=n/2n+1
(n=5D& ¥, 1=0.833 1=0.455)

T LT,
HEAB : Po=8M, /173
HFRAC : Po=6M, /111
HERARD : Po=Mu/9
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Table 6 Judgement of modes of failure of steel bar reinforced concrete beams by Mu

\\\E\ag\terms\ B m,-y,kg/chbdi’,cm‘L”l M, kgecm ‘ Po. t | Pu.t | Judge. Mode of failure
Specimen " 1 l | ’ (Experiment)
u | 4 0.270 285 2,864 161,000 7.1 8.4 | BF BF
R | B | 0287 260 | 2,91 160,000 7.4 8.7 BF BF
C i" C_ | 0.269 285 2,917 163,400 | 8.8 10.5| BF | BF
o A 0.601 322 2,425 284,000 | 12.5| 12.0 B-SF BF
R B | 0.606 322 2,288 269,400 | 12.5, 11.7 | B-SF BF
C C | 0.632 274 2,366 243,100 | 13.1| 14.7| BF B-SF
D | 0.630] 274 2,394 245,500 | 27.3 1 2401 SF SF
Table 7 Judgement of modes of failure of deformed steel bar reinforced concrete beams by My
o Each terms ‘ ]
Spec1men g 7ey,kg/em?6d?,cm?| M kgem | Po, £} Fu £ ‘l Judee. M(ol*gj;pgrfinflilxllltj)re
U } A | 0.333 271 | 2,948 | 188,000 8.3 ; 9.3| BF BF
R | B | 033 271 2,930 | 187,000 8.6, 10.2| BF BF
c | C | 035 286 | 2,797 | 184,500 10.0 11.7| BF B-SF
D 0.325 286 | 2,797 | 184,500 205 18.0, SF .~ SF
o A | o062 274 | 2,318 | 236,100 @ 10.4 12.0| BF BF.
R B | 0.628 274 2,24% | 229,800 10.6 © 12.0| BF BF
c C | o6 279 | 2,305 | 239,100 | 12.9: 13.5| BF B-SF
D | 0.6n 279 | 2,383 246,700 | _27.4! 30.0' BF SF
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