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ABSTRACT

The purpose of this study is to investigate the structural behavior of RC piers using high strength concrete and
high strength rebars. The high strength concrete offers many advantages such as enhanced mechanical performance
and durability, in addition to member size reduction. The high strength rebars are used here to reduce the amount of
rebars, which facilitates the placement of concrete and labor works. Five RC piers were tested under a constant axial
load and a cyclically reversed horizontal load. The seismic design of piers were implemented, according to the
current Korean Bridge Design Code. The test variables include concrete compressive strength, steel strength, and
steel ratio. The test results indicate that RC piers using the high strength concrete and high strength rebars exhibit
ductile behavior and appropriate seismic performance, in compliance with the design code. The present study allows
more realistic application of high strength rebars and concrete to RC piers, which will provide enhanced durability as

well as more economy.
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Table 1 Properties of test specimens

D Compressive |Longitudinal| Long. |[Lateral
strength (MPa) Rebars reinf. ratio| rebars

SD300 SD300
524-300 24 D13 1.50 | "Dio

SD300 SD300
540-300 40 D13 150 D10

SD500 SD500
540-500 40 D13 1.50 DI0

SD500 SD500
540-500R 40 DI3 1.00 D10

_ SD500 SD500
S60-500R 60 D13 1.00 D10

Denotation : S40-500R ; First term-solid section, Second
JT J \— term-Compressive strength of concrete, Third term-Steel
350, 500 330, |200] 500 | 1000 o0 Jeod)] strength, Forth term-reducer of the amount of rebars
1200 2400

22e1n0

= 600

T
1T
T
T
1T
|
—li7es0

750

Fig. 1 Details of pier dimensions
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A29] 4% Fig 2014 B wieh o] extensometer
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Fig. 2 Tests of concrete and rebar
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Fig. 3 Stress-strain curves of concrete
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Fig. 4 Stress-strain curves of rebar
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Fig. 7 Photograph of experimental setup and
testing frame
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(a) Transverse crack (b) Spalling

(d) Rupture of Iong

(c) Buckling of long.
rebars . rebars
Fig. 8 Failure patterns of specimens
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Fig. 9

200 ~100 0 100
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(d) S40-500R

Load-displacement hysteresis loops

for various test specimens (Continued)

ARZEH SHTmZe| LR7iSol 25

Lateral Load [KN]

-200 100 Q0 100 200 300
Dispalcement [mm]
(e) S60-500R
Fig. 9 Load-displacement hysteresis loops
for various test specimens
Table 2 Values of drift ratios corresponding to
respective failure modes
D Spalling Buckling Rupture
524-300 +3, -3 +5, -6 -
S40-300 +3, -3 -6.6 -
S$40-500 -3, +4 -6, +7 +7, -7
S40-500R +4, -4 +7, -7 +8, -8
S60-500R +4, -4 -7, +8 +7, -8
160
120
— %
E 40
2
S o
E -40
] -+~ 524-300
= - 540-300
- - $40-500R
: ~- 560-500R
-160
-300 -200 -100 o 100 200 300

Dispalcement [mm]

(a) Envelop curve according to concrete strength

160

120
— 80
g.
=
o
S o
=
5 w0
K
0 - 540-300
- 540-500
-120
160 S
-300 =200 -100 0 100 200 300
Dispalcement [mm]
(b) Envelop curve according to steel strength

Fig. 10 Envelop curves for various test specimens
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Fig. 11 Maximum failure load for various test
members

4 Lateral force

Vmax ;
0.8Vmax| i
0.75Vmax |- 7 \
L=0u/dy
& Su  Displacement

Fig. 12 Definition of ductility factor
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Table 3 Yield and ultimate displacements for test

specimens
D Yield Ultimate
Displacement(mm) Displacement(mm)
$24-300 318 220.8
$40-300 30.2 230.4
S40-500 51.48 249.2
S40-500R 38.04 246.4
S60-500R 32.3 235.36
9
23
€ 7
‘s‘ 4
E3
S 2 ncrease o
k% Concrete
g 1 Strength
0 <]

$24-300 $40-300 S40-500  S40-500R  S60-500R
Test Member IDs

Fig. 15 Variation of ductility ratio according to test
variables
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