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Design of Static Wind Resistance for Constructing Composite Steel-Tube Reinfor ced
Concrete Bridge Piers
Toshio Nomura  Toshiaki Kato
Abstract

During construction of composite steel-tube reinforced concrete bridge piers, the steel cylindersin each
group are often exposed to the effect of wind. However, present design standards don’t consider the case where a
group of cylinders behaves as one structure. In this paper, the aerostatic characteristics of agroup of 9-12 cylinders
are examined in a series of wind tunnel experiments. In order to assess the wind loads on a group of steel pipes
bound to each other by braces and a side tie beam, the wind loading is investigated to cal culate the sectional
forces.

The experimental results show that the aerostatic characteristics of the steel pipe group are influenced
largely by the steel pipe spacing. The aerostatic force acts differently depending on the steel pipe. However, the
sectional forces on each steel pipe are amost equal, because the aerostatic force is distributed evenly dueto the
connections among the steel pipes. Thus, it is possible to calculate the sectional force by using the aerostatic force
that acts on the whole stedl pipe group. Asaresult, the design of static wind resistance is proposed considering the
wind direction.
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Table 2000000000000 O0)
Wind Force Coefficients

O, 0ooo Og, 0ooo

Type-A 1.4D | 1.6D | 1.8D | 2.0D Type-A 1.4D | 1.6D | 1.8D | 2.0D

1.4D | 1.41| 1.44 | 1.46 | 1.43 1.4D | 0.38 | 0.51 | 0.67 | 0.84

oo | 1.6D| 1.41 | 1.28 | 1.34 | 1.36 oog | 1.6D] 0.30 | 0.56 | 0.41 [ 0.42

00 | 1.80| 1.53 | 1.36 | 1.27 | 1.30 00 | 1.80]0.18]0.25| 0 0

2.00| 1.58 | 1.41| 1.30 | 1.33 2.0D | 0.35| 0.20 0 0

Table 3000 0000O0@OOOOOO)
Wind Force Coefficients

O, 0ooo O, 0ooo

Type-A 1.4D | 1.6D | 1.8D | 2.0D Type-A 1.4D | 1.6D | 1.8D | 2.0D

1.4D| 0.38 | 0.3 | 0.18 | 0.35 1.4D| 1.41| 1.41| 1.53 | 1.58

oo | 1.6D| 0.51 | 0.56 [ 0.25 | 0.2 oo | 1.6D| 1.44 | 1.28 | 1.36 | 1.41

OO0 | 1.80| 0.67|0.41| © 0 OO0 | 1.80| 1.46 | 1.34 | 1.27 | 1.30

2.0D | 0.84 | 0.42 0 0 2.0D | 1.43 ]| 1.36 | 1.3 | 1.33

Table ADOODOOODOO@OODOOOO)
Wind force coefficients

o 0ooo O, 0ooo

Type-A 1.4D | 1.6D | 1.8D | 2.0D Type-A 1.4D | 1.6D | 1.8D | 2.0D

1.4D | 1.09 | 1.36 | 1.43 | 1.43 1.4D| 1.03 | 0.72 | 0.71 | 0.84

oo | 1.6D| 0.72 | 1.05 | 1.23 | 1.29 oo | 1.6D| 1.36 | 1.15 ( 1.02 | 1.03

U0 | 1.80| 0.72| 0.99 | 1.20 | 1.21 OO0 | 1.80| 1.43 | 1.26 | 1.21 | 1.22

2.00 | 0.84 | 1.01 | 1.21 | 1.22 2.00| 1.43 | 1.3 | 1.22 | 1.23
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Table 700000
Analytical Result

Table 50000000
Steel-Tubes Prroperties

oooo oooo oooo ooo  |ooo
oooo oo 000 | 1160kgf/cn
0ODO(H) [81.8m 0o 0.49
2
0000 1600m ooo | 2375kgf/cm
0000 (Sv) |2200mm(L.38D) 000 | 54kgf/cm
ooo 0.07
0000 (shy |2450mm(1.53D) qoo | 7sokgf/cm
ooo -
Table 6000000  0OO 0.50
Wind Force ood lgoo -
oo 000 (kgf/m) Ooog | 0o | 2230kgf/en
gooo Odeg oooo 0.95
000 1410 (1140) 0oo | 2375kgf/cm?
0oo - 1460

0000o0degd OO0
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