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Table 4 DESIGN PARAMETERS AND LIMIT STATES OF STIFFENED PLATE

# N RR RF Y/Y* u B Stiffener
1 0. .55 -1.00% -1.00* 1.13 1.04 Bl
2 0. .76 -1.00* -1.00%* N .88 -
3 1. .55 .78 .22 .98 .78 -
4 1. .76 .78 .90 .90 .62 -
5 2. .33 .78 .04 1.06 72 -
6 2. .55 .78 .29 .87 .62 -
7 2. .78 .79 .94 .89 .54 -
8 2. 1.14 1.05 1.24 .65 .62 -
9 2, .57 .74 .44 .87 .66 -
10 2. .57 .57 .98 .87 .68 -
1 2. .80 .81 .94 .84 .46 -
12 2. .80 .72 1.43 .84 .40 -
13 2. .80 .61 2.09 .87 .62 -
14 3. .32 77 .08 1.03 .90 -
15 3. .54 .76 .31 .86 .56 -
16 2. .42 .77 .18 1.01 .78 -
17 2. .42 .42 1.02 1.29 .80 -
18 2. .42 .32 1.77 1.23 .90 -
19 2. .53 .78 .37 .88 .70 -
20 2. .53 .53 .98 1.07 .60 -
21 2. .53 .40 1.84 1.03 .80 -
22 2. .75 .80 .64 .69 .64 -
23 2. .75 .75 .98 72 .66 -
24 2. 75 .57 1.77 .85 .60 -
25 2. .87 .87 1.00 .66 .48 -
26 2. .87 .66 1.81 .82 .52 -
27 2. 1.74 1.83 .88 .36 .20 -
28 2. .42 .42 1.02 1.22 .70 Hybrid
29 2. .53 .53 .98 1.00 .60 Hybrid
30 2. .75 .75 .98 .80 .62 Hybrid
3] 2. .87 .85 1.05 77 .42 Hybrid
32 2. .42 .42 .96 .95 .80 -
33 2. .42 .30 2.06 .99 .80 -
34 2. .52 .52 .97 .92 .62 -
35 2. .52 .37 2.07 .96 .72 -
36 2. .59 .61 .92 .95 .60 -
37 2. .59 42 2.06 .99 .72 -
38 2. .60 .64 .92 .94 .68 T-shape
39 2. .67 .69 .93 .86 .62 -
40 2. .67 .69 .92 .90 .60 T-shape
49 2. .76 .77 .93 .86 .62 T-shape
42 2. 1.20 1.22 .93 .58 .36 -
43 2. 1.30 1.35 .92 .54 .36 -
44 2. 1.36 1.40 .92 .55 .36 -
45 2. 1.36 1.41 1.04 .56 .36 T-shape

* - 1.0 means no data
** -.means bar-type stiffener
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RESISTANCE ANALYSIS OF STEEL BOX GIRDER BRIDGES
AND THEIR RELIABILITY UNDER TRAFFIC LOADINGS

By Michio KANAI¥*

The reliability of steel box girder bridges designed according
to several bridge specifications is analysed,and the consistency
of the specifications is examined. The analysis was made in
the process listed below.

1. Weight and dimensions of vehicles as well as dynamic responce
factors and locus of the vehicles were measured on national
highways in Japan. Computer simulations were performed to
simulate the load effects on slabs and stringers due to the
traffic loadings. Lifetime maximum live load effect and its
uncertainty is estimated applying the theory of extremes and
live load factors for slabs and stringers were presented.

2. Lines of vehicles on bridges with various spans were also
simulated by computers based on the data collected on the
several congested points on the national highways in Japan.
Again,the theory of extremes was applied to the simulated
results,live load factors for main girders were presented to

be used for the congested points. In the analysis,completely
jammed condition is assumed which gives the maximum load effects.

3. Limit states of stiffened plate were analysed based on the
experimental study of 45 large-size stiffened plate specimens.
Ultimate strength and bifurcation as well as their uncertainty
were evaluated as functions of design variables,where non-
linear regression analysis was made.

4. Finally,reliability of box girder bridges against the buckling
of upper flanges under traffic loadings is evaluated based

on tha data shown above,where second moment reliability analysis
was applied.The reliability of box girders designed according

to AASHTO Specifications and Highway Specifications In Japan

was analysed. The Highway Specifications in Japan give pretty
cons stent safety to box girder bridges.

* Bridge Division,Public works Research Institute



