SR T AT e,
SEET—hAT e

Muroran Institute of Technology Academic Resources Archive

7

WDAEZTEHMOYTAT T4 I¥—Vay
& ZDIH

58 jpn

HiRE: EEIEKRE
~FH: 2014-07-18
F—7— K (Ja):
*F—7— K (En):
ERE: 2K, B
X—=ILT7 KL R:
Firi&:

http://hdl.handle.net/10258/3585




BT OB ERT BWHMOY TA T T 4
¥—=va XD

/44

¥ oA B Z

Suboptimizrtion of Axial Member and Its Application

Hiroyuki Sugimoto

Abstract

A lot of reports were presented in the field of optimum design in these past 10 years. Some
of them presented the optimum design of steel structures, others presented that of prestressed
concrete bridges and so on. Many nonlinear programming methods were also studied.

A few problems were pointed out. One of them is an application of optimum design to
real structures which consist of many members and are complex.

It is argued that suboptimization is necessary for optimum design to decrease the design
variables.

This paper presents the exact solution of suboptimization of axial member with box or
H-section and every kind of steel, and applies the solution to the fully stressed design of axial
members.

The details of the structural design referred to are in the Highway Bridge Specification of
1972.
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50 0.2770 ~-36.02 2.838 - 289.2 129.00 180.20 256.25
60 0.2846 —51.73 2.950 —457.9 184.80 236.00 369.00
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70 0.2933 —8b.29 2.632 —695.8 294.82 338.34 593.43
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60 0.2907 —66.08 2.446 —496.5 231.00 271.96 464.06
70 0.2943 —90.93 2.494 —706.0 313.25 354.21 631.64
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50 0.2887 —52.17 2.123 —338.0 18429 220.13 369.90
60 0.2932 - 76.16 2.175 —514.4 264.00 299.34 532.65
70 0.2959 —104.5 2.210 —1725.3 3568.00 393.34 725.00
80 0.2976 —137.1 2.234 —970.2 466.29 502.13 946.94
90 0.2987 —174.1 2.252 —1249 588.86 624.70 1198.47
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B a(x10-4) b(x10-2) ¢ ! Agx (cm?) 7y (cm)
10 —520.17 410.32 —62.02 45 4.33
20 5.660 99.80 —23.28 110 8.91
30 3.159 99.02 —34.28 210 13.56
40 4.374 91.83 —48.87 360 18.19
50 | 7.485 73.12 —59.92 570 22.74
60 10.210 51.15 —64.46 810 27.28
70 12.243 29.85 —61.14 | 1110 - 31.83
80 13.552 4.56 —49.16 1440 36.38
90 14.240 —17.80 —28.09 ’ 1830 40.92
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10 —1136.3 831.06 —132.87 45 4.32
20 4.809 92.75 — 21.53 115 8.89
30 1.652 95.44 — 34.50 220 13.52
40 5.158 79.71 — 48.65 390 18.06
50 8.286 59.22 — 57.35 | 610 22.57
60 10.774 36.15 — 58.33 880 27.08
70 12.436 12.46 — 50.28 1190 31.60
80 13.348 —10.61 — 32.45 1560 36.11
90 13.677 —32.38 —  4.43 ’ 1970 40.63
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10 -—600.97 466.60 —71.78 40 430
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40 5.328 70.63 ~4518 | 420 17.97
50 8.310 50.47 52| 660 22.46
60 10.569 28.20 —51.54 940 26.95
70 11.992 5.66 —41.88 1280 3144
80 12.699 —16.08 —2255 | 1670 35.94
90 12.875 —36.44 — 685 ! 2110 4043
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