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ELASTIC-PLASTIC BEHAVIORS OF DIAGONALLY REINFORCED
CONCRETE COLUMNS AND FRAMES (PART 3)

By Minoru WAKABAYASHI and Koichi MINAMI

Synopsis
To clarify the effect of the diagonal reinforcement on the failure modes, useful strength,
deformation capacity, and hysteretic characteristic of diagonally reinforced columns, total of
eight half-scale columns are tested under high intensity cyclic reversed loading. Variable
chosen for experiments are diagonal reinforcement ratio 8 (0, 0.2, 0.4 and 0.6) and shear
reinforcement ratio p, (0.20% and 0.42%). The deformation capacity and energy dissipa-
tion of columns increases with increase of the diagonal reinforcement ratio 4.
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Fig. 2 Overall dimension of columns.
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Photo. 1 Arrangement of reinforcement in test specimen 1.42.
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Photo. 3 Failure modes of diagonally reinforced columns under cyelic reversed loading.
FAUIH LT, o0 0.42%015751F, 3 Uz LS T DU/t A b oo, ol
o 0.2 (;00).'17"{760;}; DI LAy 3 -0 B RTN0. 200531, 17 B 3D L A E A
Wrf s 1405 3 0.4 B RD0.6DB 0, X EZn s et abow, e,
0.21% M £ 517, ZoDWHNRIEREST, IS oEe — F2 LT 5

AL,




g=0.4

B =0.6

AR W XOBRB RS L e Bk 2 v 7 0 = R AR ORIV EIRICIN S S B BE(< o0 3 )

Py = 0.21%

Qtn
Qu,

oft)

/ 20 Specimen L22

Fig. 5

Py = 0.42%

oltt)

RGPrad)

S e

s Specimen L04

K(orad)

Specimen L64

Toad-displacement response o cyclic reversed loading.

— 7 -



270 AURBISIIGEIT 5265 B-1 (158, 4)

UTedin T, TR & XOBRAEHM T 284 T, HTEMEATHTz v 7 ) — i, #il)
DUFINDERICE S8 - T, HARBEEA DRI EOE AN ART 2 C EBRETH S,
4. B E @ ®

Fig.5 128 B D EIERE 29 SE3EEAN ) Q %, i3 R 22zhshEbT,
FROF L & - R TAR L, Z 0o NOANRINCEBY 2 2 MU0 DR UIC X 2B TEE 1

oftf)

ouny}
F

(@ 0,=0.21% () p,=0.42%
Fig. 6 Variation of envelope curves with diagonal reinforcement ratio.
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Table 1 Maximum strength of diagonally reinforced columns.
Compressive. Applied Maximum strength ()
Specimen strength of axial -
me concrete load Measured (Qmeas.) Theoretical Qmeas. /Qtheo,
na positive  negative Positive Neyative
Fc (kgf/cm?)| N (t) loading  loading (Qtheo.) loading  loading
K3 I Loz 263 24,5 20.40  —20.60 21.00 0.97 0.98
§ 122 280 25.5 22.80 —24.20 23.10 0.98 1.04
T L42 263 24.4 22,20 —22.20 23. 60 0.94 0.94
<& 162 263 24.4 23.60 —23.10 24.30 0.97 0.95
N L04 276 24.8 22,20 —19.00 22.00 1.00 0. 86
3’: 124 276 24.8 24.70 —22.10 23.30 1.12 0.95
T L44 2176 24.8 26.50 —25.50 24.10 1.09 1.05
< L64 276 24.8 26.40 —25.60 24,80 1.06 1.03




HH - T XBRBER LB o v 2 ) — M ORBMEERICET 3 ERNHR(ZD3) 215

DREINT, REBORBAEVRTRE n=0.3 BEOSERNTE2ZT2BACZOPRRBELIRE
5o

CDLDBHRICKEZDIR, ERAWNSOVELIIL, B OBNICELE-T, EFEHEaALHGa v
7 — MO OHAKBREORDRED, EHABKEOCEAKKELT n=0.3 BETI3, §OHIck-T
BEALEHLIID) KEW/IDTH5B,

U ULRHS, ERENOE»PSAHBE, FIBLIXSIT, f OEOBMCK UTEREIEmL, »
2, LA VF-HEENIHENT 3,

Uleds=T, fERERAIPIEESNROMMBARE S RVEAITIZ, XBEHL T8I, TANSRED
B LTRSSONBOG, BHEIPT 2 vy —HERENOBINCH LTRELL bobhd EEL
TR,

8. # B8

X FEHLL B B LORAMFERGIL 0, 2EHE U 8RORBIKIC X B ERIC K » TROEEBREE,
D HABFBRBLED 0,=0.21% DRV HARBRGROBATS, XBEHHL g 2HNIE¥Ec i
£oT, BHE-F, BIUBRBEUESCANBERL M HBRACHITIRE C ENTE 2,

2) EREHIOKREIPIEEHROMMVNSVEA, XEEHRABMI LTS, CAMBEIZD

FDEMULIEOD, EREIP F vF —HEEHRELIENT S,

3) XWEH & FTRGEIRETAEE8IKL, PAEGEEUSEGa V7 ) — MBS ANRE LITNE
EORAMBBFRER NS ECE-T, XHRGLTANREMASHZENTES,

E 33
APFIIBRASCFE R EF AR S GUERIAWN, PR EXRGENH Lcgkfia vy ) — b ik
O EEEICEY 2 RBHIFI, FRAREEERE CX-TiTbhicbDThHz, ERBIUIITI S

- T, AKRSEER & - IBHsERSE) BLOERREK R - M IHESRPIT omkht
Bl LKA UTHEROHBLEERLT T,

g E X #

1) Paulay, T.,: Simulated Seismic Loading of Spandrel Beams, Journal of the Structural Division,
Vol. 97, No. ST9, Sept. 1971, pp. 2407-2419.

2) Paulay, T.,: Some Seismic Aspects of Coupled Shear Walls, Proc. of the 5th World Conference
on Earthquake Engineering, Rome, vol. 2, 1974, pp. 2005-2008.

3) #FHk B, BE—: &Wo v 7Y — P REOTARBEILERICET 5 ERINTITE, REKYE SR
FreEs 225 B-1, FRFIS44E4 H, pp. 295-316.

4) Minami, K. and Wakabayashi, M.,: Seismic Resistance of Diagonally Reinforced Concrete
Columns, Proc. of the 7th World Conference on Earthquake Engineering, Istanbul, vol. 6,
1980, pp. 215-222.

5) #Eh B, BEE—, AKEM, EANE: XBEGERELUHHD V7 ) - EEOREEMEIRICE
THEMNAR (20 2), REAREIPIRFEHRFE24S5B-1, BMS64E4 H, pp. 201-224.



