Li‘ Journal of the Korea Concrete Institute
| Voll4, No.l, pp.8~15 February 2002

Y FEEIY i2gyo WE HZ2Z30E wZo| Ay @t { EER
ROD2| H&
olgE"" . olg2?

Vaggstn g2yt
(20019 39 129 Y9xfr, 20019 119 302 Arsts)

Assessment of Ductility for the RC Piers with Transverse Reinforcement and
Application of Carbon-Fiber Rod
Young-Ho Lee””, and Hak-Eun Lee”

R Dept. of Civil Engineering, Korea University, Seoul, 136-701, Korea
(Received on March 12, 2001, Accepted on November 30, 2001)

ABSTRACT

This paper presents a study carried out for the seismic capacity in reinforced concrete(RC) piers by the
confinement effect of transverse reinforcement as such a hooked-tied, welded-tied and spiral reinforcement. In order
to assess the seismic capacity with transverse reinforcement, experimental and analytical methods were adopted. A
RC column survey was conducted based on eight one—fourth scale single circular column specimens designed and
tested under slow horizontal cyclic loads. Two cases were analyzed. The confinement effect of concrete by transverse
reinforcement is considered not in Case 1 but in Case 2. Also, we studied the propriety of making use of the method
in which a carbon fiber rod replace spiral reinforcement in RC piers.

In experimental tests, a welded-tied and spiral reinforcement has a good seismic capacity, but a carbon fiber rod
presents low ductility in comparison with a hooked-tied reinforcement. In an analytical study, displacement ductility
is approximate to the experimental result because of considering the confinement effect of the transverse
reinforcemnent. Even if the confinement effect of the transverse reinforcement is considered, the analytical results for
ductility of the specimens with welded-tied and spiral reinforcement show an excessive underestimation of the

experimental results.

Keywords : transverse reinforcement, ductility, confinement effect, carbon fiber rod
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Table 1 Materials properties

. Elastic modulus SU’CbS
Materials (ke Jern’) (ketf. em?)
Concrete 2.80E+5 330 (compression)
D13 2.01E+6 3200 (yielding)
Bar D10 1.83E+6 3700 (7 )
D6 1.72E+6 3900 (" )
Caron fiber 3.08E+6 38000 (fracture)
‘Axial load
Prestressing bar¥  gteel plate
Load cell M. -
p Lateral load
’q%'_% 1gars ; Column
o0 2
350

(a) Cross—section of HH1, HH2

Weld iﬂg Steel sheath
. '

Footing ©

‘ V-AA
(b) Cross-section of HN1, HWZ2 Steel plate

800

Axial load ~
(c) Front view of specimens

Fig. 2 Details of specimens

Plastic tube\g

- Carbon fiber+Epoxy

Fig. 3 Carbon fiber rod
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Table 2 Characteristic of specimens

Specimens Diameter | Height Vertical reinforcement Axial stress Transverse reinforcement Fixing of
(ecm) | {(cm) | Reinforcing ratio%) (kgf/cm”) | Reinforcing ace(cm) | Yolume transverse bar
bar atot7o bar SPACEICIV 1 1 atio(%)
HH1 D10 20 051
Hook
HH2 D10 10 1.02
HW1 D10 20 051 Weldi
4 elding
HW2 (Axial D10 10 1.02
— ¢35 150 12-D13 1.58 force/foAg
S1 D6 9 051 "
Spir
S2 D10 10 1.02
CF1 Carbon 20 0.051 Soiral
CF2 Fiber-ROD | 19 0.102 P
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Table 3 Comparison of measured results with calculated results

Classification Test Analysis Test Analysis
1€ HH1 | HW1 Sl CF1 | casel case2 | HH2 | HW2 S2 CF2 | casel | case?
Yield load (tonf) 465 | 460 | 437 | 455 414 4.08 421 | 423 | 421 | 468 | 414 | 405
. . 912 9.33
Yield disp. (mm) 120 | 118 | 119 | 119 (3.97)% | (4.07)% 12.1 120 | 121 119 | 912 | 939
Max load (tonf) 592 | 575 | 570 | 593 496 5.10 568 | 591 | 576 | 577 | 496 | 522
. . 20.2 39.2
Ultimate disp. (mm) 69.4 | 835 | 1150 ] 849 (4.08)% | (3.98)+ 103.2 | 1250 | 1319 | 943 | 202 | 728
Disp. ductility 58 76 9.7 71 2.2 4.2 85 104 | 109 79 2.2 7.8
Disp. in max load (mm) | 362 | 480 | 430 | 36.3 482 | 604 | 612 | 361
Energy dissipation{tf-mm) | 995 | 3318 | 5485 | 2691 4328 | 6643 | 6370 | 3850

Note : * The number of (
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Fig. 4 Comparison of envelope of hysteresis loops
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AL * The deformation due to bond slip
d : Effective depth
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Ultimate displacement
Specimens Test Calculation
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