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Study of the Shear Fatigue of Reinforced Concrete Beams

— Over Reinforced Concrete Beam—

Hifumi KAGAMI, Masaaki MIURA

Yutaka HiRANO and Noriyoshi ARITOMI

Abstract

This investigation, involving the testing specimens—each 6 specimens for the steel and deformed

steel bar over reinforced concrete beams—subjected to 2 concentrated loads in the state of a/d==1

is to research for the shearing fatigue limits of over reinforced concrete beams subjected to the

shearing repeated load as case of under reinforced concrete beams of the last report.

As the last report, the shearing fatigue limits of the steel and deformed steel bar over reinforced

concrete beams are thought to be appoximately 45 percent for the static failure loads from

N-S curve and the variations of strain, etc,
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concrete beam specimens

Photo. 1 Experimental apparatus
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Fig. 2 Positions of Paper strain gauges
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Table 2 Load levels in the fatigue test

Kind of beams 'l Load levels (¢) | Upper load(z)
S | Static failure load,P, =16.0
Steel bar 1 0.75Py 12.0
2 0.72Py 11.5
beam 3 0.50Pu 8.0
) 4 0.45P. 7.2
Over reinforced 5 0.72P. 1.5
concrete beam T -
S Static failure load,P, =16.0
Deformed 1 0.73Py 12.5
steel bar 2 0.70P4 11.2
beam 3 0.66Py 10.5
4 0.59P, 9.4
5 0.45P, 7.5
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Table 3 ¢y of concrete specimens

Kind of beams

Over_reinforced concrete beam

Steel bar beam Deformed steel bar beam

s | 1|z 4 s |1z 5

Ocy, kg/cms2

3|4
)

169 ‘

201 | 187

3
| 185

3
r

\
| |
\
— ‘ 179 | 177 é 204 182 | 180 ' 189

W BRFE TR s



12 MEE——Z =@ WP B-FE BF

Table 4 Failure loads and break down loads

: Repeating Load of dia- Failure load | Break down
Kind of beams Load levels number gonal crack(?) ) Joad ()
g
Static test | S — 7.0 16.0 21.1
Steel
1 0.75Pu 1 3,300 7.6 12.0 17.2
bar 0.72Py 2 1 X104 10.7 11.5 16.2
Over re. | beam 0.50Py 3 100X 104 7.0 14.3 18.7
] 0.45Py 4 100X 104 7.2 12.8 16.0
inforced 0.72P. | 5 8.5% 10+ 10.7 11.5 18.7
concrete o
b Static test | S —_ 9.6 16.0 22.6
ebam  \Deformed | 4 7gp, | 1 3,000 9.5 12.5 16.5
steelbar 0.70Py 2 1 X104 9.0 11.2 16.4
beam 0.66P, 3 2 X104 8.1 10.5 16.9
0.59P 4 100 X104 9.0 14.8 16.5
0.45Py 1 5 100X 104 7.2 15.8 18.1
0.45Py D E L %73 &, Fig. 3,0, bDEBDTH 5.
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e 4
E
HEE
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Fig. 3,a Load-deflection of over reinforced concrete beams for static test.
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Fig. 3,b Load and repeating number—deflection of over reinforced concrete

beam for fatigue test
Vol.19 No.3 (1969)
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Fig. 4,a Strains of the steel bar over
reinforced concrete beam, 0.72Pu

for fatigue test
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Fig. 5,a Strains of the steel bar over
reinforced concrete beam, 0.50Pu

for fatigue test
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Fig. 4,b Strains of the deformed steel bar
over reinforced concrete beam, 0.70Pu

for fatigue test
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Fig. 6,a Variations of strain at a/2 and a of the steel bar over
reinforced concrete beam, 0.50Pu for fatigue test
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Fig. 6,b Variations of strain at a/2 and a of the deformed steel bar
over reinforced concrete beam, 0.45Pu for fatigue test
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Photo. 2,a Left side crack of the steel bar
over reinforced concrete beams

Photo. 3,a Leftside crack of the deformed
steel bar over reinforced concrete beams
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Photo. 2,b Right side crack of the steel bar
over reinforced concrete beams

Photo. 3,b Right side crack of the deformed
steel bar over reinforced concrete beams
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Table 5 Judgements of modes of failure of reinforced concrete beams

] i a/d d ’ a/d | Judge- | Modes of
Kind of beams b k (Exp-
(%) E (Formula) | (cm) eriment)\ ment failure

Static test 4.9‘ 0.708 | 4.00~5.90 | 13.50 | 1.33 S-F | S-F
Steel 0.75Pu | 1 | 4.9 0.709 | 4.01~5.91 | 13.60| 1.32 | SF S-F
Over bar 0.72Py % 2 | 4.9 0.701 | 3.96~5.85 | 13.50 1.33 | SF S-F
0.50P.| 3 | 4.8, 0.681 | 3.85~5.68 | 13.70 1.31 | SF S-F
reinforced | beam o y45p, | 4 |50 0.721| 4.07~6.00 | 13.30( 1.35 & SF S-F
concrete 0.72P.| 5 | 4.9 0.694| 3.92~5.79 | 13.60| 1.32 | S-F S-F
beam Static test | 4.7, 0.683  3.86~5.70 | 13.53| 1.33 | SF SF
Defomed | 0.78P« | 1 4.7\ 0.695| 3.93~5.80 | 1353 1.3 = SF S-F
ool | 0-70Pu| 2 | 4.7 0.699 | 3.95~5.83 | 13.65| 1.32 | SF S-F
0.66P,| 3 | 4.7 0.701 | 3.96~5.85 | 13.65 1.32 | SF S-F
barbeam |, sop, | 4 | 4.6! 0.690 | 3.90~5.75 | 13.73| 1.31 | S-F S-F
0.45P. | 5 | 4.7] 0.697 | 3.94~5.81 | 13.631 1.32 | S-F S-F
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Table 6 Comparison of failure loads and break down loads

|
Kind of beams \

Failure load in
fatigue test

Break down load in

|

|

| :

*\ fatigue test

\ 10.75P. | 1 |

| O 1
Steel bar [0.72P« L2
Over

| beam 0.50P» | 3

re- 1 0.45P, | 4
inforced - 0'72117: JS

concrete Deformed | 0- 78Pu | 1

b wl 0.70P. | 2

eam steel bar 0.66P. | 3

beam 0.59P. | 4

0.45P+ | 5

0.75 | 0.82
0.72 ; 0.77
0.89 | 0.89
0.80 l 0.76
0.72 | 0.89
0.78 | 0.73
0.70 0.73
0.66 \ 0.75
0.93 l 0.73
0.94 | 0.80
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Table 7 Calculated values of U

Load and re- U Uo

Kind of beams U/U,

peating number| (Equation) (Experiment)
0.75P.| 1 | 12.0t 0.363 | 0.178 2.04
Steel bar |0.72P. | 2 2,900 0.360 |  0.183 1.97
Over re. beam | 0-50P. 3 60X 10+ 0.250 0.191 1.31
! 0.45P, 4 1,000 0.225 0.192 1.34
inforced } i\O.7ZPu s 8,000 0.356 0.200 1.70
concrete 10.78P, | 1 1,000 0.294 0.150 2.63
beam Deformed | 0.70P. | 2 | 5.0t 0.139 0.102 1.36
steel bar | 0.66P. | 3 3,600 0.349 0.206 1.34
beam 0.59P, | 4 8,000 0.310 0.178 1.69
0.45P, | 5 5,000 0.168 0.145 1.16
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Table 8 Calculated values of Maa and Sqa

Load and Ie- Mda MsLa Sda Ssha
Kind of beams Maa /Msia Sda/Ssta
peating number |(kgscm)|(kgscm) (kg) | (kg) '
0.75P4| 1 | 6.2t ' 45,800, 55,800 0.82 | 3,000 | 3,100, 0.97
Steel 0.72P, 2 9.3t 68,200, 83,700 0.81 4,440 | 4,650, 0.96
bar 0.50Pu 3 25X 104 58,500/ 72,000 0.81 3,850 | 4,000 0.96
Over re- beam 0.45Py 4 12.0t 87,600; 108,000 0.81 5,700 | 6,000, 0.95
inforced 0.72P, 5 100 83,900 103,500 0.81 5,460 | 5,750, 0.95
concrete
0.78Pu 1 750 96,900, 112,500 0.86 6,060 | 6,250, 0.97
beam :
Deformed| 0.70Px 2 5.0t 36,900 45,000 0.82 2,420 | 2,500 0.97
steel bar | 0.66Px 3 2500 79,400 94,500 0.84 5,240 | 5,250, 1.00
beam |0.59P, 4 5000 71,200, 85,500 0.83 4,700 | 4,750. 0.99
0.45P, 5 1000 53,200 64,800 0.82 3,490 3,600; 0.97
6. # ) BB J OB EL D § /X85,
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