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INFLUENCE OF OPENING ON STRENGTH AND DUCTILITY OF STEEL BOX COLUMNS
UNDER GRADUALLY INCREASING AND CYCLIC LOADING
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Masaki NAKAMURA , Katashi FUJII , Minoru UENOYA and Yoshitaka KOTANIGUTI
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Cyclic loading tests were carried out to clarify the influence of an opening on the cyclic behavior of cantilever
steel columns modeling bridge pier where an opening would be usually made for maintenance or construction work.
Under the constant axial force which was kept about 10% of the compressive strength of the specimen without the
opening, lateral cyclic displacement was applied increasingly. The square box specimens were two of with and
without the openings which were perforated on the webs of the bottom panel. Whole same conditions were adopted
between two specimens, such as dimensions, used materials and loading conditions except the perforation. Though
the maximum ultimate strength is almost the same, from the results, the residual strength and the energy
absorption remarkably decrease with every cycle due to the opening after the maximum lateral load.

Key Words: Steel bridge pier, Man hole, Cyclic loading test, Ductility, Energy-absorption capacity
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Table 1 Material Properties
No. Oy Ou v

1 3894 4771 0.28

2 3809 4757 027

3 3895 4740 0.28

4 3863 4669 -

Notes: oy =Yield Stress (kgf/cm®)

o u =Tensile Strength (kgf/cm’)
v =Poisson's Ratio
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Fig. 6 Failure Appearance of Test Specimen
(Type— P, 66 ,,Web)

Fig. 7 Failure Appearance of Test Specimen
(Type—P, 6 & y,Flange)
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LT, udBE, BAWERD, =XVF—RINEHHE

BL-BERTHIEDEEZILNS.
4. #E%

AW TIE, 2BOMBUBHIET L (BILERE 1 F,
EMILERE LB Z2AVT, LHREEHDORELZZERL
T EEMERRECL E THEBASBELE, BUIEL
KREFEEZHOICHRETT 5EREITY, B OIIHRE
MIDEFREICE 2 2 FELHEILABRIRICBIT 3R &
VY B L AFERESHOMRZ EROICHAN. RER
BENPDROZLEBHAL MR- T,

1) HOOFECHELSTEEREORKRWMAILIZL A

EBDLRV.

Hm(kgf) | Smlcm) |um(=8w/8y)
Type — P 25900 341 6.09
Type — H 26600 2.63 470
l@p)pri0 | 27 229 228
(b) Plastic Ratio by Eq.(5)
Hos(kgf) | §9s(cm) |uos(=8095/8y)
Type — P 24600 434 7.75
Type — H 25300 3.36 6.00
(HP)/Px100 | 28 226 226
(c) Plastic Ratio by Eq.(6)
é' A 8 [u(=8éy)
(cm) | (kgeem) | (cm)
Type —P | 7.54 | 286000 | 526 9.40
Type —H | 5.94 257000 | 4.78 8.54
(H-P)
—P—X 100 | -21.2 -10.1 -9.1 -9.1

Table3 Comparison of Plastic Ratio
(a) Plastic Ratio by Eq.(4)
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