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Experimental Study on Repeated Behavior of RC Columns Reinforced with
External Wire-Rope
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Abstract
In this paper, an experiment was conducted to repeated behavior by introducing an external reinforcement method to the RC column used as
a seismic reinforcement method. Therefore, the purpose of this study was to propose a reinforcement detail method, not proposed in the
previous study and to evaluate the strength increase of shear reinforcement of RC columns. In the test method, the RC column reinforced
with the wire rope and steel plate reinforced with the tension force were compared with the non-reinforced specimen. The experiment was
conducted by repeatedly applying the lateral load under the condition of axial force of 2.0 ton. As a result, the ductility of RC columns
reinforced with wire and steel plate was improved than non-reinforced specimens or reinforced with wire or steel plate specimens, and the
cracks on the concrete surface were suppressed by improving adhesion between concrete and reinforcing specimens, which was effective in
improving the strength.
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(b) Wire-rope and Steel

a) Wire-rope
(@) P Plate

Figure 1. Shape of Section
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(c) Wire-rope and
Steel Plate
Figure 2. Shape of Reinforced External

(@) Steel Plate (b) Wire-rope
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Table 1. List of Test

No F dy bxD L T Crack

(MPa) (mm) (mm) | (mm) | (MPa) Pattern

17 3ds 64 F?iﬁ?l(rle

: o, | 61 | B

30 24 83 | B | 15d, | 74 pond
4 20d}, - -
57 25d,, - -

* [ 1 Strength of Concrete, dp © Bolt of Diameter, L : Bond Length,
Tpu = Pua/ &L, Ppae - Maxium of Load, & : re-bar of Diameter
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Figure 3. Details of test specimens
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Figure 5. Loading Program

Table 2. List of Specimens

. . Steel Plate reinforceme Axial
Sneci F bxD Main . Wire-rope : e w0 o, h stress
pecimens (MPa) (mm) Bar Stripe (n) Thickness ) (MPa) nt ratio is
" (mm) : (%)
column
None - - - - -
D2-W2 9 - 2,000 2 0.23
W2 9 - 2,000 2 0.23
FS3 24 250%250 8-D13 9-D6 - 3 - - 2.40 0.15
CS3 - 3 - - 2.40
FS3-W2 9 3 2,000 2 2.63
CS3-W2 9 3 2,000 2 2.63
* D2 : Damage Level, W2 : Wire-rope, FS3 : Fixed Steel Plate, CS3 : Clipe Steel Plate, F' : Strength of concrete, &£, : Strain of

Wire-rope,

o, : Wire-rope of stress(=E\, € wo-2a, n,/b-L), E, :

Modulus of elasticity, E,o2a,, :

Cross section, n,,

L : Reinforecment of Length, P/F-Ag, P : Axial stress is column(N), Ag : Cross section of column(mm?)
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Figure 6. Final crack patterns
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Figure 7. Load versus Displacement relations Figure 9. Wire-rope of Strain
43 FZY A nE 7 FZY HPE DA
AHA dHo A BAE L Ao YXT FZo #H Table 4. Test Results
FE WAE Figure 89 YEtHY. 2 T e F )
2o WgEe] Ao e UEly, Fug 9 FHo specimen | fuw | Zwa | APy | AD | AR | Pou()
2 7" AFAY A Z zolE HolA ZA|E 9}
ololx RAE AWAY A Ui T Ho|E Holx 755 | 1605 | -
° None 1.26 - 3.54
AT 777 | -16.04 -
85.1 25.00 1.13
f D2-W2 1.55 1.23 3.96
2 4000 ~ 839 | 24.02 | 1.08
(=] ')
b +30%.’ 1104 | 2406 | 146
3 / W2 1.69 1.34 4.53
g /
o /" NONE i .
3000 | y ° 120.8 40.01 1.55
7 FS3 v 106.9 32.00 1.42
% 4 7 FS3 1.60 | 1.27 4.04
N es3 230% -113.1 | -32.03 | 146
£ 2000 # e 107 | 19.44 | 1.42
3 . Cs3 155 | 123 | 451
pS y D2-W2 -105.1 | -31.99 | 135
E G ;“Q” w2 1208 | 2398 | 1.60
e FS3-W2 175 | 139 | 478
(g 1000 / /3/W2 -123.9 | -31.85 1.59
S 1222 | 3198 | 1.62
b/ CS3-W2 1.74 | 1.38 4.89
0 & ‘ ‘ L ‘ ‘ 21159 | -32.04 | 1.49
0 1000 2000 3000 4000 P Maximum strength , 0 yu Displacement fo

IN SIDE MAIN-BAR Ena-€o (W)
Figure 8. Main bar of Strain
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Maximum strengrh, P, : Yield strength, &, : Displacement fo

Yield strength, AP, :

ratio of Ductility, 4R : ratio of stiffness

Ratio of Maximum strengrh, 4D :
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