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The purpose of this experimental study is to investigate methods to improve existing steel

bridge piers. In this paper, authors tried to improve seismic performance of steel column spec-
imens modelling steel bridge piers keeping their ultimate strength. A total of eight specimens,
four are rectangular-section columns and four are circular-section columns, were tested under a
constant compressive axial load and cyclic lateral loads. Specimens consists of original columns
and some kind of reinforced columns. Authors investigated test result using energy method.

The result shows that it’s effective for the rectangular-section column to reinforce corners and
for the circular-section column to build the outer pipe keeping a clearance.
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Fig.3 Cross Sections of Rectangular Specimens(mm)
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Tablel Mechanical Properties of Steel

l?pecimen l Oy Lau | de1 | Material J
No.2 3888 | 5633 | 36 | SM490
No.3 3755 | 5612 | 36 | SM490
No.4 3796 | 5602 | 36 | SM490
No.5 3796 | 5602 | 36 | SM490
No.6 3459 | 5480 | 46 | SM490
No.7 3541 | 5500 | 44 | SM490
No.8 3000 | 4490 | 41 55400 -
No.9 2827 | 4469 | 42 SS400

Notes: ¢, =Yield Stress(kgf/cm?)
o, =Tensile Strength(kg f/cm?)
81 =Elongation(%)
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Table2 Cryoss Section Constants

Type of Section | A(x102mm?) | I(x10*mm?)
Rectangular 382.2 484972
Circular(t16) 447.1 436756
Circular(t9) 2494 241931
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Fig.5 Test Specimen with Rectangular Section(mm)
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Fig.6 Test Specimen with Circular Section(mm)
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Table3 Measured Dimensions of Test Specimens

LSpecimen l h(mm) l b(mm) lt(mm) l bs(mm) l ts(mm) L’y/*y* ‘ A | R TP/Py \

No.2 3403 891.0 9.05 80 6.22 | 0.89 | 0.262 | 0.557 | 0.122
No.3 3403 891.0 9.05 30 6.22 0.91 | 0.257 | 0.547 | 0.127
No.4 3403 890.9 9.07 80 6.22 0.91 [ 0.259 | 0.549 | 0.125
No.b 3403 891.0 9.05 80 6.22 0.91 | 0.259 | 0.550 | 0.125
Specimen | h(mm) | d(mm) | t(mm) R/t A R, | P/P,
No.6 3403 883.9 16.1 28 | 0.28110.076 | 0.138
No.7 3403 883.8 16.2 28 | 0.285 | 0.077 | 0.134
No.8 3403 891.3 8.70 52 | 0.260 | 0.122 | 0.124
No.9 3403 891.1 8.91 51 0.252 | 0.112 | 0.129
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Fig.10 Envelopes of Positive Side
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Fig.11 Progress of Deformation for Rectangular Section
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Table4 Load and Displacement at Yield, Maximum and Ultimate State

Specimen | Hy by H,, bm Su Absorbed Energy | Hg/H, | Ratio
(tf) | (mm) | (tf) | (mm) | (mm) (tfmm)
No.2 108 18 156 34 59 6266 2.59 1.00
No.3 104 16 197 51 100 13474 4.02 1.55
No.4 105 13 219 58 98 14404 4.62 1.77
No.b 105 15 175 47 96 12080 3.94 1.51
No.6 85 15 157 48 117 13097 4.48 1.00
No.7 88 15 160 59 151 17517 5.18 1.16
No.8 42 10 61 27 56 2439 3.63 1.00
No.9 40 10 61 25 75 3370 4.27 1.18
"‘Notes: H, is Calculated Value using the Result of Tensile Test
Ratio: Reinforcement-Basic Section Ratio of Hg/H,

Horizontal Load

HE

Envelope

Y

Displacement

Fig.15 Lateral Earthquake Load-Displacement Relation-
ship
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