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A Study on the Stress Evaluation for Steel Box Girder Support Diaphragm

Kim, Doo Hwan' - Park, Woo Young*

Department of Structural Engineering, Seoul National University of Technology
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Abstract : A study is carried out to evaluate the stresses for steel box girder support diaphragm using finite elements
method. This study includes the stress characteristic compared with experimental method for diaphragm design. The
results from the finite elements method are compare with the results from experimental investigations and shown to
give good agreement. The shear stresses wre generally uniformed in the outer plane. increased rapidly above the
bearing, The horizontal direct stresses were generally low except in the vicinity of the bearing and opening corner
where a local increase in compressive stresses occured.
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Fig. 1. Diaphragm section,
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Fig 3, Diaphragm design flow,
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Fig. 7. Diaphragm stress examination section,

Table 1. Section A-A
A(em®) Mem) Ay(cmj) Ayz(cmA) lo(em")
UP-FLG | 245.76 | 126.60 | 31113.22 {3938933.65{ 209.72
DIA-PL | 750.00 3906250.00
LOW-FLG | 245.76 | -126.60 | -3113.2 |3938933.65| 209.72
Al 1241.52 0.00 7877867.30 | 3906669.44
I= Yo+ Y 48 -4 &
= 3906669.44 -+ 7877867.30 — 1241.52 x 0.0000°
=11784536.74cm’

I= Zlo-i—ZAyz—EA - e

3] At
_ 664.90 X 10°
o= 1178453674
=723.326< f, (OK)

x (125.0+3.2+0.00)
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47493 % 10°

y= g 033241< fy, (0K)

= 088< 1.2 (0K)

Table 2, Section B-B

A(cmz) y(em) Ay(cm3) A yz(cmd) Io(cm")

UP-FLG | 24576 | 126.60 | 31113.22 | 3938933.65 | 209.72

DIA-PL | 450.00 | 50.00 22500 | 1125000.00 | 843750.00

DIA-PL | 120.00 |-105.00 | -12600 | 1323000.00 | 16000.00

LOW-FLG | 245.76 | -126.60 | -3113.22 | 3938933.65 [ 209.72

bell 1061.52 9900.00 |10325867.30| 860169.43
Y4y 9900.00
T Sa4 0 1es2 9-33am.

I= Yo+ Y A2 -3 4 - ¢
= 860169.43+ 10325867.30 — 1061.52 x 9.327
= 11093692cm®

589 At
401.316 % 10°

fo= iogaeos >~ (125.0+3.2+9.33)
=497.506 < f, OK)
474.931 X 10°
Fr="g000 = 838212< [y, (0K)

2339 AHo A
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3.4.1. Modeling
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Table 3, The working realm
T ¥ 8x 3, 3. 9. 9, 9.
A | 9.8E-04 | 1.6E-03 | 2.6E-03 | 1.4E-03 | 1.3E-03 | 1.0E-04
T2EA | 1.0B-03 | 1.3E-03 | 1.2E-03 | 1.4E-03 | 5.7E-04 | 1.1E-04
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Fig. 10, Structure analysis result.

Table 4, Stress examination result (Unit : MPa)
T Su Sn Siz
Max sress 177.38 146.9 103.1
tlolo}aral | Allow stress | 186.2 186.2 107.8
Decision OK 0K 0K
Max sress 170.13 110.15 100.94
N+ Allow stress 186.2 186.2 107.8
Decision 0K 0K OK
Max sress 147.98 40.57 34.69
FARZA | Allow stress | 186.2 186.2 107.8
Decision OK 0K OK
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