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On the Plastic Deformations of Continuous Beams under Impulsive Loading

Sachio MoGaAMI,

Kazuo TakeMmoTo and Yasuaki OGAWA

Abstract

The writers carried out experimental studies and theoretical conceptions on the plastic deformations

of cantilever beams, simple and fixed beams under large impulse, and recognized the approximate

calculating methods we proposed were quite in good agreement with the experimental results, so

we tried to apply our methcds to the more ccmplicated structures,

and rahmen structures etc.

for instar.ce continucus beams

In this paper we treated the plastic deformations of continuous beams

under large concentrated impulse. More details are described in the following sections.
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Fig. 1 Continuous beams under impulse
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Fig. 2 Relations between plastic deformations and drop height

(3 span continuous beams)
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Fig. 3 Relations between plastic deformations and drop

(5 span continuous beams)
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Fig. 4 Conditions of various beams

under impulse
height P
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Fig. 5 A part of the continuous beam

under impulse
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Fig. 6 A part of the continuous beam under impulse
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Tasle 1 The values of « and mean value am (The case of 3 span continuous beams)

' Drop ht M
SJem) g 20 30 40 “al
Drop . ’ 50 60 value
wt_(kg) L om
4.6 — 0.850 ‘ 0;821 L 0.709 0.732 0.801 0.782
9.5 0.737 0.749 0.669 0.663 0.657 0.682 0.726
14.5 0.694 0.666 0.702 0.683 0.636 0.667

0.619

Table 2 The values of o and mean value am (The case of 5 span continuous beams)

\\Drzgr:)t Mean
Dro 10 20 30 40 50 60 value
D
wr (kg) | @m
4.6 — — 0.923 0.936 0.940 0.940. 0.935
9.5 0.858 0.844 0.75. 0.741 0.777 0.753 0.788
14.5 0.886 0.747 0.842 0.750 0.716 0.722 0.777

Table 3 Comparison of experimental values
and calculated ones
(The case of 3 span continuous beams)

Table 4 Comparison of experimental values
and calculated ones
(The case of 5 span continuous beams)

\\Drzgng \Drog rr/11)t
Drop 10 20 30 40 50 60 D ,} 10 20 30 40 50 60
wt (kg) ™ wit (kg)\\ o
4.6 0.26 { 0.51 | 0.7511.041.23 | 1.46 4.6 0.2410.47 {0.69 | 0.92 | 1.14 | 1.35
(0.25)(10.46)((0.71)€0.96)!(1.16)((1.32) (0.22)((0.43)1(0.63)((0.85)|(1.12)!(1.26)
9.5 0.5611.091.632.152.66 | 3.17 9.5 0.54 |1.05|1.57]2.07 | 2.57 | 3.06
(0.54)((1.12){(1.60)((2.12)|(2.61)[(3.09} (0.50)(0.86)|(1.43)(1.88)((2.52)|(3.02)
0.89 | 1.75|2.58 | 3.40 | 4.22 | 5.01 14.5 0.84 | 1.64 | 2.42|3.19 | 3.96 | 4.70
(0.85)1(1.63)(2.52)1(3.27)1(4.08)1(4.75) (0.73)1(1.57)1(2.26)1(3.03)1(3.74)1(4.52)
Note: () -+ Experimental values Note: () - Experimental values
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