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STRENGTH AND DEFORMATION CAPACITY OF
STEEL BRIDGE PIERS PARTIALLY FILLED WITI CONCRETE

B TR TEBES PERA
By Hanbin Ge, Tsutomu Usami, Kunihiro Saizuka and Yoshito Itoh

In this paper, the experimental behavior of concrete-filled steel box columns under quasi-
static loading is first discussed. In this part of experimental work, the eflects of main
parameters, such as the width-thickness ratio parameter and length of filled-in concrete,
on the column behavior were studied. In view of the situation that a diaphragm was not
provided over the filled-in concrete in some existing bridge piers, the effect of the diaphragm
on the structural performance was also examined. To investigate the seismic performance of
concrete-filled steel box columns, two specimens were tested using the hybrid test method.
For comparison, a hollow steel column specimen with the same dimension was also tested.
Test results have shown that concrete-filled steel box columns can be effectively used as
bridge substructures to withstand the severe earthquakes.

1. EFXMNE

SEMERNY, SFO2 7Y — MEMICH~NERTH D I &, EMSEBICRIVEETAEL Z & RETHBILDA
CELZ &, HBIPMANEN I ELEEOBBICEY, MTEHELETEHINTHS. L OHE, WAL
il LICRBINSOT, BEAHRELTHHEVBEOLEEZ LI & 51, FEEIcar 7Y — FdEs
HENTNE., LHLAENS, 1995F 1 A 17 BRI - LREERAICE T, SMEEHICISEEREE
ety FogBENE L Ronie. BEEREOREN, LHIH o OMEHRS LHBRHCE UK ELED
WUKFEANCLZ DD EEZL SN BH, Thid, BEL/CHEEHL SRABRIIH UHaazx ¥ —k
INGE, BNLIREEEETREEAB LT s oTH S, DD, MEBEHOMEBMHEDR ERHEREIIR
T ALENDS.

EESIY, 307 — bAERESMICTEE L ERBHO TR DW BTG, B LULRILF—
BB EFNRTEDD). ZRSOERNS, T2 7 Y — MEBYIEEX I PEDT H I LISk D, HOH
BEEEEHMIEEFE L BHDEIENTESLIENPONMNIINTS. FRE, hoDdXMRTHEIN
MREREESHRL, £0RURFERE LU 7Y v FIBISEEZRICE > THE SN 7 Y — NS
FAEFAEORE L ETEREIC DN TE D72 HDTH 3.

I Y — MBS FEMRRMOT BIEERAT 2HEE T A -5 & LTI, WK, S MER
W, WOBEEFEOMIC, EELL, &L MBbEL BERSIOKREIBLIU L2 - FOREAREN
ENEZ ShE. APRTE, ThooRNOFKHEI L7 Y~ FOFEEX, 207 Y- MRLEEIKT1T 75
LOFME LU 7T VORELOERII OWTERS.

* I £HEXREPHT THFEHLARTEM (746401 BEBRHTERAEL)

**  DSc. I SHERFHR LIFHBLAIFEH (T 46401 HEEBEHTHEAELE)

3 ZHBRFAFELFMAFHTLRE (GIHRE) LATFSREFED (T 464-01 BHETTFEXTENT)
B L SHEAFHE BEIMFREWRtEYY — (T464-01 ZBHEHTHERTEND

—113-



Table 1 Parameters of Quasi-Static Test Specimens

Specimen Ry Iy le/h N P/P, /7"
uuo 0.70 0.40 — 3 0 —
UU1 0.70 0.40 — 3 0.2 —
vu2 0.70 0.40 0.3 3 0.2 —
Uu3 0.70 0.40 0.5 3 0.2 -
Uu4 0.70 0.40 0.5 5 0.2 —
UuUs 0.70 0.60 0.3 3 0.2 —
uué 0.90 0.40 — 3 0.2 —
uu7 0.90 0.40 0.3 3 0.2 —
UC170-40-3[0] 0.70 0.40 0.3 0 0.2 —
U70-25[3] 0.70 0.25 — 3 0.2 —
UC70-25-3[0] 0.70 0.25 0.3 0 0.2 —
UC70-25-3(3] 0.70 0.25 0.3 3 0.2 —
UCT70-25-5(3) 0.70 0.25 0.5 3 0.2 —
UC70-25-3(3]D 0.70 0.25 0.3 3 0.2 —
UC70-25-5(3]D 0.70 0.25 0.5 3 0.2 —
UC90-40-5(3] 0.90 0.40 0.5 3 0.2 —
SS1 0.45 0.50 —_ 3 0.2 3.0
SS8 0.45 0.50 0.3 3 02 1.0
SS9 0.45 0.50 0.5 3 0.2 1.0
545-25(3} 0.45 0.25 — 3 0.2 3.0
5C45-25-3(0] 0.45 0.25 0.3 0 0.2 1.0
SC45-25-3(3] 0.45 0.25 0.3 3 0.2 1.0
SC45-25-5[3] 0.45 0.25 0.5 3 02 1.0
5C60-35-3(3] 0.60 0.35 0.3 3 0.2 1.0
SC60-35-5(3) 0.60 0.35 0.5 3 0.2 1.0
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' (a) $C60-35-3[3] (I/h=0.3) (b) SC60-35-5[3] (I./h=0.5)
Fig.2 Typical Failure Appearances of Test Specimens
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Fig.3 Envelopes of Horizontal Load — Horizontal Displacement Hysteretic Curves
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Table 2 Parameters and Displacement Responses of Hybrid Test Specimens

Specimen Ry A I./h P/P, Sp/h 6r/by0 | bmaz/bye
U70-40H[A] 0.70 0.40 = 0.166 0.011 1.4 415
UC70-40-3H 0.70 0.40 0.3 0.166 0.004 0.69 3.27
UC70-40-5H 0.70 0.40 0.5 0.166 0.003 0.57 2.63
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Fig.4 Compa;‘ison of Displacement Response and Restoring Force
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