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SOME TESTS ON THE METHOD TO PREVENT SHEAR
FAILURE IN REINFORCED CONCRETE COLUMNS

By Minoru WAKABAYASHI and Koichi MINAMI

Synopsis

In order to investigate the effectiveness of the method in improving the hysteretic
behavior of a reinforced concrete column failing in shear, the total of 6 specimens are tested.
Variables chosen are the arrangement of main reinforcement (conventional and diagonal) and
bond performance of main reintorcement. Main discussion is concentrated on strength,
mechanism of failure, ductility and energy dissipation capacity. The results of test show that
reinforced concrete columns with diagonal main reinforcement have satisfactory performance
for protecting shear failure without proportioning web reinfortement against applied shear.
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Fig. 1. Cross Sections of Test Specimens
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Table 1. Test Program

Test Program Applied Axial

Specimens Arrangement of Bond Performance of Load

Main Reinforcement Main Reinforcement [0}
o PA Ordinary 9.40
& | pB Conventional No Bond Effect 9.10
A PE‘~ Confinement by means of Spiral 10. 60
v XA Ordinary 9.89
.é XB Diagonal No Bond Effect 9.54
& XC Confinement by means of Spiral 9.69
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Fig. 2. Nominal Dimensions and Reinforcement Cage for Test Specimen
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Photo. 1 Arrangement of Reinforcement

(Specimen XA)

EXW h/D=3 L L}, BANEREE LT, 50
TR DT (FABTHREH . 130.42%) ZEE
L, BBtk PARCENT, SANRSIET SIS
7% 3L 5 ICEHE L. ZRERKOEAREK Table
2 IRT

SEk PC BXO XC WHEI Ry v I VANSL F
WL, HEBO 3¢ L, Aot FBOIBR* W,
B30, vy FE"L L,

X ) —XORBRKTE, YANSBREEEETS
FHOBIEL LT 2—66 (FARSTIEER20* /¢’
ERBEETH M ERIERS Lz, (Pheto.1 i
wHER XA OBRFREERT )

o, ERENE, &EBREE S, b ERESHER
B No(No=F, - A,+,0,4,4, CCWF, gavzy
— PERBE, o, d, EEFOBRISNE, A 3
v 7 Y- MR A BISHGEHER O%s
L, EESOEREIZE Table 1 2R,

i, BREOBECHI-- T3 MBERNEER
Ly 972 ) —rOFNRINEITE Uiz,

3.2 HEEOHHR

ERFB OB AEE S Table 2 1RT, T
ik SD 30, WAHHMEEE A/ 78k BLUO®

Table 2. Dimensions of Specimens and Mechanical Properties of Materials

Dimensions (mm) Mechanical Properties (kg/cm?)
Concrele Reinforcement
@ Main Rein- | Web Rein- .
8 » | forcement | forcement Spiral
= s 7] 8 (D13) (4. 5¢) (34)
. S|lal| £ |a
Specimens = a 4 2 2 2 2
=) = = =1 7
SIE|E |2 |88 g|B 5|3 ]|34]|5
1A 18188 S 88522 ]c¢
e|lg|s5|&| 2|8 |2 |E|2|E|2|¢8
ElE|Z 5|5 |2 3|5 % 51812
|8 |& | & |5 |&|F |2 | & Co -
b D b D F, F. Oy | Fu |y | O | afy | ufa
a PA 1521 163 98| 96| 200 20,0
8 PB 153 | 151 | 101 97 | 192 | 17.7
=)
QL
“ o PC 152 | 155| 98| 100 | 230 |16.8 _
i 3317 | 4944 | 2684 | 3819 | 2340 | 4285
b XA 151 | 161} 102 | 99| 218|201
8 XB 150 | 153 | 100| 98| 206207
@ [ xc | 10| 152] 100 101| 212|207
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Fig. 3. Data Detection System
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Photo. 3 Test Specimens after Test
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305



306 HABKBIERER F225B-1 (H 54 4)

KBKICBNOT S, BREER Py ) -l LTREVIENEDLNE, Ld->T, EHHBEL S
ARKCEG UBAIIE, FHHBEa v )~ EORBHDORED 3VITERIE BRBERHLT, &
CAEEEBEHTZBOC EBRERICBNVTED LN,

1835, RERK XA BXU XB OHIERIRIE R=0.005rad. [0 5 £ TOEHERI, REBKPABX
G PC LBRELNCEBBDONEY, Rk XB TR, ETORMEETHR LN, Bk PB LERKIC,
X HEHCBOTS, FHRBONENEHRE UIEAITR, BABREICET 5 TORBEMHMEIMEL, HTh
XLMB T EBFEEINI,

5.2 [REME

Fig. 7 It, RRBREKOREREE, < DELEHEOBRERT . MEREREAND Q %, HENI<
DELUAM KE2zhEFhEb T, 37, SRBAROENERSXCANERICYT 3B 0SB EMAR
BB 38—y 1 7 VB ORI SERdEE Fig. 8 1GRT . M3, EREANNE, HEENEL
i REzhzFhEbT. £/, ARIKENT, Ny F2ELLESRIRRK PAIctd 2884k XADKE
BB DBIRIE R T .

ot

RU1o%rad)
3 2 - 1 2 3

o o PA
pa o >0 s B
2 PB O \ . XA
r PC & ]
XA ®
X w
A
Xc "
4 8 12 16 20 24

Fig. 7. Relationships between Load Carrying Fig. 8. Envelope Curves Obtained by Connecting
Capacity and Number of Cycles Unloading Point at the First Cycle

Table 3. Measured Strength

Positive Loading (1) Negative Loading (t)

Qs Qor Qne: | Quosroe | Qrz Qor Qnex | Qoosrae
PA 3. 66 4.06 5.34 2.04 3.45 4.39 5.00 2.42

Specimens

Series P PB 1.99 — 477 3.59 1.00 — 4.77 3.63
PC 5.00 6.02 6. 60 3.74 4.50 | 4.50 5.74 3.26
XA 3.40 4.96 7.70 6.83 —_ 4.47 7.18 6.88
Series X XB 3.02 — 6. 64 6.35 - - 6.89 6.71

XC 2.50 4.88 7.25 6.90 2.60 4.07 7.51 7.09
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Fig. D Comparison of Calculated and Measured Strength
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