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PLASTIC DESIGN OF BEAMS WITH VARIABLE CROSS SECTIONS
CONSIDERED THE PRACTICAL CONSTRAINTS

(Al S T = N U i
By Mitsuru ITO and Yuhshi FUKUMOTO

The purpose of this paper is to present a plastic design method of two-span

continuous beams with variable cross section which is satisfied the requirements of

deflection and stress constraints at service loads. This design is also intended to

minimize the structural weight of the beams, and is shown a procedure to determine the

modified stepped moment distributions correspond to the required plastic moment

distributions in order to perform the practical design, Design loads are of any
combinations of moving single and distributed live loads and dead load which are usually

considered as bridge loadings.
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Table 4 Design Condition,
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Fig.7 W-A-0max-dmax relationships,
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Fig.8 Comparison of resisting plastic moment diagrams
(A=0.51, A=0.5858).
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Fig.9 Structural weight vs stepped numbers ralationships.
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Fig.10 Structural weight vs deflection limit relationships.
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Table 5 Comparison of Design.

BNER |&KAkrbaRE | RREEHE W7 < 4 (mm)
REtER | A1 w Omax (PRI%E) oK 7TV bXt
(tf) (cm) omax(kg f/cm?) |duXw | @ | @ [ORROREG)
N 10.33 190 1485 | 136 | 271 | 379 | 271 | 365
RO o1z k) 49 (—1893MPa) | 55 | % | 16 |25 | 16 | 2
%[ 102 o 1790 13X51 1§6 3;)(6 4)2(5 3>2<3 4;6
9),10) (99.2 kN) (=175.5MPa) | 50 | 5 |15 | 25 | 19 | 28
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