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Study of the Dynamical Properties of Simply Supported

Reinforced Concrete Beams subjecied to Multiple Ldading

—Case of Three Concentrated Loads—

Hifumi KAGAMI, Kazuo FuTATSUKI and Hiroshi HASEGAWA

Abstract

This investigation, involving the testing 12 specimens—each 3 specimens for the steel,

deformed steel bar under and over reinforced concrete beams-—subjected to 3 concentrateld

varying loads are the minimum case on multiple loading, contributes useful data on dynamical

property,

The authors experimented with the loading method by oil pressure multipliable apparatus,

Then, they described that loading observations and conclusions are based on the failured

states of reinforced concrete beams may be represented with bending on under reinforced

concrete beams, many effects of shear on over them, the capsbilities of judicatory stand-

ards by a/d of the failured boundarv may be applied approximately, concerrning with steel

bar and deformed steel bar reirforced concrete beams, the latters may be small deflections,

crack states small and uniformity, and safety on dynamic within also the limits of these

researches,
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Photo., 5 a Left side crack of CRC stesl bar beam
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Table 2 Judgments of modes of failure of steel bar rcinforced con crete beams

\S\pecimens Under reinforced conc. beam Over reinforced conc. beam
Each terms Ag B ! C A B C
As,cm? 2.58 2.58 2.58 7.74 7.74 7.74
b, cm 12.0 12.0 12.2 12.0 12.1 12.3
h,cm 18.5 18.6 18.8 18 6 18.6 18.7
d,cm 16.0 15.8 16.1 14.5 14.9 15.2
td,cm? 192 190 195 174 180 187
d’,cm 2.5 2.8 2.7 4.1 3.7 3.5
P, % 1.34 1.36 | 1.31 4.45 4.29 4,14
osy ,kg/cm? 2,900 2,900 2,900 2,920 2.9 2,900
7.y,Kg/cm? 264 264 258 241 241 253
Ty 110 11,0 11.2
pTy 0.147 0.15) 0.147 5
k 0.176 0.180 0.176 0.557 0.532 “ 0.552
a/d(Formula) | 1,47~0.995 1.50~1.02 1.47~0.995 4.65~3.15 4_44~3_Olj ~4.61~3.12
a/d(Experiment) 6.76 4.65 3.27 7.44 | 4.93 | 3.41
Judgment | B—F | B—F B—F B—F | B—F | s B-F

TS T S RIE e W 1
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Table 3 Judgments of modes of failure of deformed steel bar reinforced concrete beams

_Specimens Under reinforced conc. beam Over reinforced conc. beam
E;:;;E\\\ A B c A B c
As,cm? 2.61 2.61 2.61 ' 7.83 7.83 | 7.83
b,cm 12 .4 12.4 12.5 12.2 12.4 12.5
h,cm 18.7 18.9 18.9 18.9 18.9 18.8
d,cm 6.2 | 16.1 16.3 14.9 14.8 15.3
bd,cm2 201 200 204 182 184 191
d’'cm - 2.5 2.8 2.6 4.0 4.1 3.5
P, % 1.25- 1.31 1.28 4.31 4.27 4.09
«sy,kg/cm? 3,620 3,620 3,620 3,620 3,620 3,620
mey, kg/cm2 - 234 234 224 227 227 234
Ty 15.5 15.5 15.5
Pry : 0.194 0.203 0.198
k _ 0.233 0.244 0.237 0.633 0.647 0.631
a/d(Formula) 1.32~1.94] 1.15~2.03] 1.44~1.98/ 3.58~5.28 3.66~5.40| 3.57~5.27
a/d(Experiment) 6.27 4.86 3.23 7.25 4.95 3.44
Judgment B—F B—F B—F B—F S—B—F S—F
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