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Structural Performance of RC members with
one layer of shear reinforcement

Katsuhiko NAKANO

The structure performance of RC members with one layer of shear reinforcement used by
the RC foundations and the wall RC members is estimated on Allowable stress concept.
Therefore, the modification performance is not taken into consideration by those valuation
methods. In this paper, in order to clarify a problem when evaluating the structure
performance of RC members with one layer of shear reinforcement, the flexural-and-shear
experiment of the beam which used 180-degree hook and the steel unit with yielded shear
strength for the shear reinforcement was conducted, and structure performance has been
grasped. Moreover, the problem when applying the conventional valuation method was
shown by comparing with the experimental result of RC beam component confined the shear

reinforcement.
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Fig.1 Dimensions and details of the specimens
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Table 1 Test variables and results in series A

No. 1 2
chy qu eme eQmax Ru
A-1 2-D10 145 | 163 | 1/33 SP
A-2 | 180° (SD295A) | 157 154 0.98 145 | 161 | 1/67 F_SP
A-3 pw= 0.32% 147 | 164 | 1/67 F_SP
*1 Qmy RC kKN  cQsu
min kN
*2 eme kN eQmax kN Ru
80% SP
F-SP
Table 2  Test variables and results in series B
*2 *3
No.
"1 pw(%) eQmy | eQmax Ru
B-1 0 44.4 | 0.41 62.0 S
B-2 1-D10, @200 | 0.24 769 | 0.72 97.3 SP
B-3 | 1-D22 1-D-10, @150 | 0.32 | 107 | 81.9 | 0.77 99.5 SP
B-4 | (1.29%) 1-D10, @100 | 0.47 90.4 0.84 | 108 | 112 | 1/88 | F-SP
B-5 1-D13, @150 | 0.56 947 | 088 | 112 | 116 | 1/91 | F-SP
B-6 1-D10, @100,R| 0.47 | 108 | 86.6 | 0.80 |-114| -117 | -1/62 | F-SP
B-7 1-D10, @200 | 0.24 71.4 | 0.89 -86.8 SP
B-8 | 1-D19 1-D10, @150 | 0.32 80.0 76,5 | 096 |-83.3| -85.3 |-1/99 | F-SP
B-9 | (0.96%) 1-D10, @100 | 0.47 ' 84.9 1.06 |-85.2| -87.7 | -1/69 | F— SP
B-10 1-D10, @100,R| 0.47 84.9 1.06 |86.5| 93.2 | 1/50 | F-SP
B-11 1.D22 1-D10, @200 | 0.24 783 | 0.73 90.2 SP
B-12 (1.29%) | 180° 1-D-10, @150 | 0.32 | 107 | 83.3 | 0.78 90.7 SP
B-13 1-D10, @100 | 0.48 91.8 | 086 | 98 | 102 | 1/99 | F-SP
B-14 | 1-D19 1-D10, @200 | 0.24 g0.0 |14 0.89 -85.0 SP
B-15 | (0.96%) 1-D10, @100 | 0.48 ' 84.9 1.06 |83.6| 87.3 | 1/67 | F-SP
*1 R
*2 Qmy RC kN ¢Qsu min
kN
*3 eme kN eQmax kN Ru
80% S
SP

F_SP



Table 3 Mechanical properties of steel bars

(N/mm?) (10°N/mm?) (N/mm?)
D19(SD345) 368 1.74 544
A D10(SD295A) 371 1.87 514
D22(SD345) 389 1.84 553
B D19(SD345) 389 1.75 563
D13(SD295A) 344 1.85 497
D10(SD295A) 363 1.83 515
2.2
oB A 25N/mm?2 B

26.6N/mm2 B-1 B-5 23.2N/mm2 B-6 B-10, B-14, B-15 27.7N/mmz2(B-11
B-13) Table3

+

R=1/400 +1 ,1/200 1
,1/133 +1 ,1/200 *2 ,1/67 =1 ,1/50 *1 ,1/30 =1
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Fig.2 Final failure patterns (series A)
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Fig. 3 Hysteresis curves of Shear force vs. displacement (series A)
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Fig. 5 Hysteresis curves of Shear force vs. displacement (series B)
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Fig. 6 Final displacement cQsu/cQmu
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Fig. 7 Influence of reinforced bars
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