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Abstract ; Study on mechanical performance of the partial concrete-filled steel bridge piers under
vertical eccentric loading and horizontal cyclic loading. An experimental study on the four partial
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concrete-filled steel tubular bridge piers was carried out. At the same the radius-thickness ratio and
slenderness ratio , the eccentricity of vertical eccentric loading is 0. 1 and 0. 2. Analyze the test re-
sults of partial concrete-filled steel bridge piers under eccentric loading and horizontal cyclic load-
ing. The mechanical properties of the specimen changed due to the existence of vertical eccentric
loading. The influence of eccentricity on the bearing capacity of steel column is obvious. The initial
horizontal displacement of the piers increases with the eccentricity greater. The bearing capacity in
the eccentric side decreased by 7% to 15% ,the other side improve the 10% to 18% with the exist-
ence of eccentric loading. And the greater the eccentricity ,the more obvious the phenomenon. The
filled concrete has good reinforcing effect on ultimate strength and ductility performance of steel
bridge pier column specimens ; While the bearing capacity in the eccentric side gets lower, the other
side goes into strengthen due to the vertical eccentric loading.

Key words: partial filled concrete; steel bridge piers; vertical eccentric loading ; eccentricity ; me-

chanical performance
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Table 1 The geometrical dimensions and parameters of specimens

ENCE R L/mm I/mm R/mm t/mm A R, P/KN e H,/mm
P-1 1530 153 180 5.75 0.31 0.08 320 0.1 465.12
P-2 1530 306 180 5.75 0.31 0.08 322 0.2 465.12
P-3 1530 153 150 5.75 0.38 0.07 281 0.1 489. 14
P-4 1530 306 150 5.75 0.38 0.07 274 0.2 489. 14
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Table 2 Mechanical property of steel and concrete

MR o,/MPa o,/MPa o,/ MPa E./MPa E./MPa v
HtE 347 506 218 000 — 0.23
TREEL — — — 31 062 0.2
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Fig. 6 Buckling phenomenon of specimen P -1
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Table 3 The mechanical index of specimens
IR (TS JEMRE /KN BRI/ mm BRERARETI /KN RO/ mm (RS IEME R AL
0.1 178.0 17.80 206.0 42.90 2.41
P-1
0.1 -145.5 -18.10 -185.0 -49.60 2.74
0.2 210.0 16.03 242.0 46.94 2.93
P-2
0.2 -89.5 -14.87 -172.0 -51.05 3.43
0.1 125.0 14.30 157.7 43.80 3.06
P-3
0.1 -88.4 -14.70 -131.8 -59.40 4.04
0.2 163.3 21.40 172.0 44.90 2.10
P-4
0.2 -96.2 -22.03 -112.0 -52.50 2.38
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