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Abstract - In this study, stainless steel (STS) lining support frame capable of absorbing unexpected deformation occurring
during STS lining construction and operation was developed and compared with the conventional support frame in terms of
structural performance such as fatigue and energy absorption capacity. Stress distributions from finite element analysis were
examined to analyze potential failure locations due to stress concentrations in the support frames. Through cyclic loading
experiments, failure locations and fatigue failure cycles were compared, and energy absorption capacity was calculated.
Furthermore, comparative buckling analysis for frame bar elements was conducted for the comparison of buckling performance.
Fatigue performance and energy absorption capacity of the support frame were enhanced through improved welding details and

changes in geometric shape.
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Fig. 2. Types of STS lining support frame
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(b) Stress distribution at 5 mm displacement

Fig. 4. Stress distribution of STS lining support frame
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Fig. 6. Cyclic loading experiments
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Table 1. Results of cyclic loading experiments

Spesttinen Load-3mm Load-5mm e
(kN) (kN)

Casel-2 22.77 59.28 602

Case2-1 23.05 58.49 2062

Case2-1 26.96 68.66 1552

Case3-1 26.93 63.79 3702

Case3-2 27.72 63.25 5802
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Table 2. Critical buckling load

Critical buckling load (N)
Load direction Model Buckling Buckling Buckling Buckling Buckling
mode 1 mode 2 mode 3 mode 4 mode 5
CaseA 931 3723 3741 7644 8420
X-axis CaseB 9252 9315 21763 21988 37982
CaseB/CaseA 9.9 2.5 5.8 2.9 4.5
CaseA 1940 3092 4159 4273 5129
Z-axis CaseB 5623 5678 8874 8899 11543
CaseB/CaseA 2.9 1.8 2.1 2.1 2.3
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Fig. 13. Buckling mode of STS lining support frame by X-axis load
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Fig. 14. Buckling mode of STS lining support frame by Z-axis load
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