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Experimental Research for Seismic Performance of
Circular Hollow R.C. Bridge Pier

& 7 & of z 2 H oA 23
Han, Gi Hoon Lee, Kang Kyun Chung, Young Soo

ABSTRACT

Because of relatively heavy dead weight of concrete itself and unavoidable heat of
massive concrete in bridge piers, circular hollow columns are widely used in Korean
highway bridges. Since the occurrence of 1995 Kobe earthquake, there have been much
concerns about seismic design for various infrastructures, inclusive of bridge structures. It is,
however, understood that there are not much research works for nonlinear behavior of
circular hollow columns subjected to earthquake motions.

The ultimate of this experimental research is to investigate nonlinear behavior of circular
hollow reinforced concrete bridge piers under the quasi-static cyclic load, and then to
enhance their ductility by strengthening the plastic hinge region with glassfiber sheets. It is
concluded from quasi-static tests for 7 bhridge piers that energy dissipation capacity and

curvatures for a given displacement ductility factor p = 7]4 are about 20% higher for the
y

seismically designed columns and about 70% higher for the retrofitted piers than the
nonseismically designed columns in a conventional way.
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E 1 Details of the Prototype and Specimen

# 2 Mix Proportions and Compressive
Strength of Specimen

Prototvpe Specimen
Longitudinal Max. Size of Coarse Agg. 13mm
Reiforcement 40@ D29 (28.6 mm) 32 @0 (953 mm)
. Slump 12cm
Steel
Confinement R w/C 46.1
. DI% (191 mn) #6 wire (18 mm)
Steel Fine Coarse Agg. Ratio 49%
Plastic Ilinge Zone : Plastic Hinge Zone : Water
Confinement 100 mm 1¥mm . . Cement 169
Steel Space Another Zone : AnotherZone : Unit Weigh ] 375
- . Fine Coarse Agg. -
150 mm 23mm (keflm®) 866
Column Diameter| 170 cm 60 cm Coarse Agg. 437
Column Height | 610 m 1.832 m AL 1.88
Axial Load 49791 43.07 ton. 70.6 ton Compressive Strength (kgf/om) 242
# 3 Details of Specimen
. Confinement | Axial Force
Classification Nomenclature N Load Pattern
Steel Space (em) {ton}
CIHIPILL 1.8 -13.07 1 . )
. Seismic CUIPIL2 13 107 1l ®&t : CH1 - Seismic Design
Without CHZ - .
. Design CHIP2L1 1.8 70.60 I Nonseismic Design
(.xlassﬁl?er CHIP2L2 1.8 70.60 11 P~ Axial Load {43.07ton)
Retrofit CII2PILI 23 43.07 I P2 - Axial Load (70.60ton)
Non-Seismic CH2PIL2 2.3 13.07 i1 L1 - 3 Cyclic Load Paftern
Glassfiber i - e
SIA Design CH2PILL-R 23 1307 I L2 - 10 Cyciic Load Pattern
Retrofit
5.
5 k1)
" SIS
{a) Non-Seismic Design (b) Seismic Design
=4 - 1 . B " .
2@ 1 Stress-Strain Curve of 12! 2 Reinforcement Details of 22 3 Glassfiber Retrofit
Reinforcement Steels Pier Specimen Specimen
Prame
Oil Jack
Tio Rod --% "‘E
Spocimen H
H\  Plastic Hinge Zone ik
Sido - bl 3
Baso Block

1% 4 Test Schematic Diagram

{a) Load Pattzrn |

(b) Load Pattern I}

% 5 Cyclic Load Pattern
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