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The Study of Dynamic Properties of Simply Supported Reinforced

Concrete Beams Subjected to Multiple Loadings

Hifumi KAGaMI* Noriyoshi ARITOMI** and Masayuki SHIMONO***

Abstract

The authors designed 8 beams in accordance with the ultimate strength design and experimented

them in the state of two multiple loadings.

We measured strains and deflections of simply supported beams, and added consideration to

them, defined the failure into three boundaries, which are bending, bending-shear (shear-bending),

shear failure.

The judgement by a/d of the failured boundary and by the theoretical equation of the ultimate

bending moment nearly agreed with the results from the experiments, and then we calculated the

tensile stresses of main steel bar and compared with the measured stresses.

1. #&

IR, v BT, > MR O
SEHRIRBIE C O BIC B AR EIE TS 305, i
=y 7V — @Y DS HERIT L 3 v B OB
BEAZD, CoRIENTEE=Y 20 ] MEH D
BEERGSRICBI U THRC 2 5, 3 A EBR 21T
x DEERIGTV S, AFEBRICHOTIE, S56H
HEAREE 217700 v MR 0 U TRRETsEE
PMZIbDTH S,

FRARERTIIWEH E Br by R X B 1
T 3 ) ik 2 VR U RTHERD & RIUETHREE T, O
TH, 12HB LN ORI DUV THIE
BT822 DTH 5B,

ULOEBROFHE, 03Bl Tiz2o8k0F
BNL D OB FT b DEL, AL —v
A =2 = THIE U 2B R ESTO BT D0 TG
UTo., I AIC DN T, REHEAD AR
D & 0% 1o — R 2 R L, 20
FHEFUCT X W EE= > 7 ) — ME b ORIBMEST %5k
OTHIZ, &b HEHA DB OV T, BlEX
IO TbNIT L > TZNThOBRESHEZ EHL,
a/d 2 U THHEIF & — 2 > b Muiz X 2 BEEEE D
HEZT20, LOERL2ETLO TG 2 ) — b

o

* FoARI AR B
ek (Bk) RGN

*EREEBE A RTERL AT

D OB SV TO—ERP 2 UEBIZ D & &
2bNB, 51T, 13 b DIIFEAEEREIC S v T,
19364E Evan 8L “% 4 F7 —51E" %5
HU, R v 7 25— 2V U TSGR E
FRREL THI.

2. #HEGFLIUEBRE®
21 & B & #

2.1.1 g #

AL AFME 13mm, RS TE 4010kg/
cm?2, BEFSUEME ATEEL2. Tmm,  [RR SIS 3780
kg/cm2DEkFE % FER L 72,

2.1.2 a>59y— e

LAY PEIEEAL LT P2y b 2EHL, 5
HdirEshic s iz 5mm 7 4 £ 28835 4 O %
FV, HEZ20mm 7 A 4 25EEBL 5mm7 A 44T
& EEBWLRKGEL, ZOBEEH £, —EER
KEBEB DA TV Y 2 07 (v 7 % H i L
1.

2y 2 ) — b OFRGHRYEIRE 00x=180kg/cm? Tt
Ak 29—+ OFRGEIA R Table 1 TH 5, #TA
B, 2BIChI TITRWRB & § By ETESs
[ED T 2 [ H ORE DT, MRS CHRIR: FE
2 T 5 ~ 6 FOREIRE OREISEE D 2 172\ i %
a7 TUBTIZ. 723 b HEREITIAS & AR



352 (32) MEE——=-FE #HF-TH EZ

sk % 3 AFEWERRERA & U TYRIR L, fEEHaE h D1 DIz DHERAEIEONRED S KR X HE D L
M, A 3 BRTRO & $IRERE 2TV —iEfzEhEEE L LTt
Ptk 3 ERIKERE R LU, OFBHEEY —~ T/

Table 1 Designed mixture of concrete
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Fig. 1 Details of beams
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Table 2 Failure load
Kind : Loading Failure load ‘ Theoretical Po/ P,
of beams state P, (ton) 1‘ oftu
U R C A S L 4.8 5.2 1.08
steel bar H S L 4.8 4.7 1.02
O R C A S L 8.4 7.05 0.84
steel bar HS L 7.2 6.3 0.88
U R C A S L 5.16 5.7 1.0L
deformed
steel bar H S L 4.62 4.7 1.12
O R C A S L 7.8 7.3 0.94
deformed
steel bar H S L 6.6 6.6 1.00
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Table 3 Judgement of mode of failure by a/d

“._Specimens Steel bar beams Deformed steel bar beams
Y U R C O R C U R C | O R C
Terms \ ASL | HSL ASLjHSL ASL‘HSL¥ASL HSL
k 0.306 | 0.275 | 0.670 | 0.637 | 0.213 | 0.282 | 0.657 | 0.667
a/d 1.73 1.55 3.68 3.49 1.54 1.59 3.76 372
theoretical ~2.55 ~2 29 ~5.58 ~5.31 ~2.217 ~2.35 ~5.48 | ~5.56
ald
experiment | 3215 3.24 | 3.67 5.33 3.220 | 4.230 | 3.562 | 5.002
Judgement BF BF SF BF BF BF SF B-SF
EE— — | — J— SR
Mode of “ !
e o e BF BF B-SF BF | BF | BF B-SF B-SF
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Table 5 Tensle stresses of main steel bar

L(;gg' T Q Texp. | T1/Texp.| Q/Texp.
l —_—
ﬁ;eel 3.0 | 10.26| 4.58, 5.27 1.95 0.87
ar
URC 4.2 | 14.36| 5.181 8.33 1.71 0.62
Sgwl 3.6 | 13.80| 6.00 9.57 1.44 0.63
ar
ORC 4.8 | 18.40| 7.66| 12.85 1.43 0.60
Deformed | 36 | 11.74! 5.19! 6.25 1.88 0.83
steel bar
URC 4.8 | 15.65| 6.94 8.30 1.89 0.84
— J‘ S
Deformed | 4.8 | 18.40 | 7.99 13.64 1.35 0.59
steel bar
O R C 60 | 29.27 ] 10.34| 17.08 1.71 0.61
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