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A Study on the Bending Collapse at the Open Cross-Section Members with
Experiment and Analysis

Seung-Chul Lee”, Shin-You Kang”

ABSTRACT

The open section members have been used as the members of vehicle such as automotives, airplanes and trains.
When vehicles are crashed, these members have absorption of the energy and it is necessary for retainment of the
survival space, and as the result, the prediction for the displacement of members in this case of the crash of vehicles is
very important. The displacements of members in this case of the crash of automotives show combined aspect of both
axial collapse and bending collapse. In the rollover accident when bending collapse happen, the collapse of each
members is progressed by the plastic hinge which made from bending moment, and therefore the research for the
behavior of members under bending moment after collapse is necessary to determine the internal energy which the
members can absorb and the deformed shapes of the members on the step of design. In this paper, the characteristics of
bending collapse at the members of the open cross-section were studied with experiment and numerical analysis. We
made a comparative studied of the result of the experiment, and changed the axis according to the parallel-axis theorem.

Key Words : Open cross-section members(2% ©H %), Bending collapse(¥ 35 ), Pure bending collapse
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Fig. 1 Pure bending collapse machine
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Fig. 2 Schematics of pure bending collapse machine
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Table 1 The capacity of the encoder used

Type Incremental Type, TRD-S
Size $38x30mm (Shaft @6 mm)
Resolution 2000 Pulse / Rotation

Table 2 The capacity of the strain gage used

Type AE-11-S10S-120-EL
Temp. Compensation Steel

Gage Factor 2.1£1.0%
Transverse sensitivity K 1.2+1.0%

Resistance 1200+1.0%
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Fig. 3 Strain-Gage Calibration data
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Fig. 4 Effect of applying load through shear center
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Table 3 Dimension of specimen

No. # Flange Web| Lip Thick
1-2 50 25 2
3 50 30 2
4 50 35 2
5-6 60 30 10 1.5
7-8 30 30 3
[Unit : mm]
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Fig. 6 Shape of specimen
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Table 4 Result of test for each specimen

N Degree for Degree for
o.
4 increasing of occurrence of
Moment Max. Moment
#1 2-3° 3°
#2 5° 23°
#3 6° 6-7°
#4 4° 4.7°
#5 4° 4-7°
#6 4° 4-7°
#7 3° 30°
#8 8° 30°
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Fig. 8 Offset scale of specimen
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No.# Deform Shape of Specimen Degree
#1 40.11°
#2 40.11°
#3 40.11°
#4 40.11°
#5 34.38°
#6 40.11°
#7 40.11°
#8 40.11°

Fig. 11 Deform shape of each analysis
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Fig. 12 Pure bending collapse machine
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Fig. 13 Moment-rotation angle curve of analysis
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