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Synopsis :

Super-high-strength shear reinforcement having 130kgf/mm2 yield stress has been
developed for reinforced concrete members in buildings. Experimental investigation has
been carried out on reinforced columns and beams to examine their strength and
ductility against shear force in the seismic design. The result shows that experimental
strengths are well above design loads which are estimated by shear strength formulae.
It is also shown that the strength of the material is fully exerted over 100kgf/mm2 in
interior reinforcing hoops, when the columns are loaded with higher axial thrust in
addition to horizontal storey shear. Therefore, it is suggested that application of the
super-high-strength lateral reinforcements in members of high-rise buildings exerts

high efficiency in both the structural design and construction works at site.
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Development of Super-High-Strength Shear Reinforcement
for Structural Reinforced Concrete Members
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Synopsis:

Super-high-strength shear reinforcement having 130 kgf/mm?
yield stress has been developed for reinforced concrete members in
buildings,

Experimental investigation has been carried out on reinforced col-
umns and beams to examine their strength and ductility against
shear force in the seismic design. The result shows that experi-
mental strengths are well above design loads which are estimated by
shear strength formulae. It is also shown that the strength of th,
material is fully exerted over 100 kgf/mm? in interior reinforcing
hoops, when the columns are loaded with higher axial thrust in ad-
dition to horizontal storey shear.

Therefore, it is suggested that application of the super-high-
strength lateral reinforcement in members of high-rise builings exerts
high efliciency in both the structural design and construction works
at site.
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Table 1 Test specimens

. | Nameof [#xD n F,
. HiD (N P D,
Series specimen (mm) 1" ngti) (%) (%) (kcgnf-]/z)
A212 0.10 | ¢.10
A231 0.10
A232 0.20
2.0 | g.30
A233 0.30
A234 0.40
A252 0.45 | 0.20
A 400 [— 1.70(5-D19}| 340
Azlg | %400 0.10 | 0.20 ( )
A332 0.20
3.0 | p.30
A334 0.40
A352 0.45 [ 0,20
Ad32 0.20
4.0 | 0.30
Ad34 0.40
BT244 1.70(5-D19y| 240
BT344 —0.60 2.30(5-D22)| 420
B0224 1.70(5-D19)| 240
B0244 0 1.70(5-D19)| 420
BO344 040 | 2-30(5-D22)| 420
B3144 1.20(5-D16)| 420
400
B | Bazaa |00 25 240
B3244 o 1.70(5-D19)] 420
B3274 30 700
Basaa 0.40 2.30(5-D22)| 420
B3347 0.70
Bs2id 0.50 0.40 1.70(5-D19)| 420
B5247 0.70
C51345 0.20
C51348 0.40 315
2.11(5-D19)
C51365 0.60
C51245 230
200
C | cai34s |xdoo| 40 0 1.21(3-D19)
2.95(5-D22
52343 0.40 ( \
C32348 1.61(3-D22)| 315
CSL34F 2.11(5-D19)
C5134C
NIO 0.10
N30 0.30
——— 300
b N45 w300| 3¢ | 0.45 | 0.67 | 1.85(4-D16)| 360
0.60
NHH
—0.70
b: Section width 1, Ratio of shear reinforcement
D: Section hight p.: Ratio of tensile reinforcement
H: Column length  F,: Maximum strength of concrete
N: Axial force
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Fig. 1 Dimensions of test specimen A232

Table 2 Mechanical properties of reinforcing bars

Ys TS El
Standerd | Name |\ piome (N/mm?)| keffem? (Njmm2)| 5%
. RB6.4 | 14300 (1402) | 15130 (1484) | 11.0
Riverbon
RB7.4 | 14840 (1456) | 15130 (1484) | 10.0
D16 4650 ( 428) | 6800 ( 647) | 20.0
JISSD40 | D19 4360 ( 428) | 6600 ( 647) | 19.7
D22 4330 ( 425) | 6253 ( 613) | 25.7
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Fig. 2 Test apparatus
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Fig. 3 Influence of reinforcement ratio on the enveiopes for
experimental load-deflection relations {series A)
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Fig. 4 Influence of axial force ratio on the envelopes for exper-
imental load-deflection (series B)
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Fig. 7 Change in tensile stress in shear reinforcement bars
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Fig. 8 Comparison between experimental ultimate strength
and calculated aliowable strength for design
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Fig. 16 Comparison of Eq. (5) with Eq. (7) and Eq. (8) in
terms of column length-to-depth ratio
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