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ELASTIC-PLASTIC BEHAVIOURS OF DIAGONALLY
REINFORCED CONCRETE FRAMES (Part 1)

By Minoru WakaBavasHi, Koichi Minami and Yukio Hisaki

Synopsis

In this experimental study two specimens having two-bay reinforced concrete were tested
under severe reversed cyclic loading. One of them had main reinforcements being placed con-
ventionally in the column, the other had diagonal reinforcements both in the column and in the
beam-to-column connection,

From the test results it was shown that the shear carring capacity of the connection panel was
improved by means of the diagnoal reinforcements and no bond failure of the main reinforcements
passing through the connection panel cocured so that no reduction of anchoring capacity at
column-ends was caused. Therefore the diagonally reinforced concrete frame has the advantage
of having excellent energy dissipation.
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Fig. 2. Nominal Dimensions and Reinforcement Cage of Test Specimen (unit : mm)
150
150
P — -
g 8 =
2-D16
g 8
- ol
8 <
= m 0] HOOP
= o 2-445
2-D16
4-D13 8
HOOoP
2-945

(a) Column (Specimen PP) (b) Column (Specimen XX) (c) Beam (Specimen PP, Specimen XX)

Fig. 3. Cross Sections of Test Specimens (unit : mm)

AR S SREX 2 2 45em LU, BWEIZ X D=15cmX15cm, {FDWIEHIL 56X sD=15cmX
20cm, REREHAN 20V (B/.D) 330 TH5. REH ELLT 4-D13 GUERBHL £,=1.13%)
B, ERHANRBE LT ¢4.5 % 5.0cm HBTENENEHL, A bEEH L B— o€ AR Z21T
ot (RANRSBELL p.=0.42%) RV, EH LT 4-D16 (p,=1.33%), HAWWEH LT
6 4.5% T.5cm [ (Po=0.28%) ICEBHINT 3. ZOEMIHABE XX Tk, BEEANBREE
FE T 500 4-¢ 6 ZEA LA, HIEB X OIS TUN UliERIKHES LB E S IR B 3T
Who

REE XX OEHIRREZ Photo. 1 IT/RY



202 RUKBESEERSCHTAER §223%5 B-1 (HR55.4)

Photo. I Arrangement of Reinforcement (Specimen XX)
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Table 1. Mechanical Propertics of Materials (unit : kg/cm?)
Concrete Reinforcement
QCZ Main Reinforcement Web Reinforcement
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2 wuo |05 @ Yeild Maximum Yeild Maximum | Yield Maximum
=1 3 Stress Stress Stress Stress Stress Stress

F. F, 70y 70y 70y 70y 7w Oy rw%u
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Table 2. Mesured Strength and Axial Load

Qmax (t)
Specimen N (t) N/N, N/bDFe
Positive Loading | Negative Loading
PP 14.40 0.254 3.25 —2.88
0.2
XX 14.16 0.256 3.65 —3.69
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Photo. 3 Test Specimens after Test
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(a) Specimen PP (b) Specimen XX
Fig. 8. Load-Deflection Relationships
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Fig. 10. Strain Distributions of Main Reinforcement (Specimen PP)
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Fig. 11. Strain Distributions of Main Reinforcement (Specimen XX)
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(a) Specimen PP (Positive Loading) (b) Specimen XX (Negative Loading)

Fig. 12. Relationships between Strain of Main Reinforcement and Deflection
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Fig. 13. Shear Carried by Diagonal Main Reinforcements
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Fig. 14. Ratio of Shear Carried by Diagonal Main Reinfocements to Total Shear
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