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Determination of the Collapse Load of Elastic-Perfectly Plastic Frame
Under the Probabilistic Load Incremental Method

2k

i 4 F* .z T &*- s F** . 0] A Y *x*
Yoon, Seong Soo - Jang, Ju Hum .- Kim, Han Joong - Lee, Jeong Jae
Summary

Since a structure carries out its given functions and purposes while it is always resisting

against the external load, the capacity of the resistance in the structure within the range that

will not collapse the structure itself becomes the important factor in the design .of the struc-

tures. Therefore, many suggestions were proposed and noted for determining method of the

collapse load. Some of the methods from the suggestions have been commonly used due to the

considerations on their distinctive advantages such as the compactness of the conceptions and

the convenience in the computation. However, in case when the variation becomes huge in the

materials ‘and load, the results would carry(have or contain) many uncertain elements. On
the other hand, load incremental method which regards the characteristics of the probability

must be more attainable method even though it might complicate the calculation.

This study intends to develop a finite element model that uses the probabilistic load incre-

mental method to estimate the collapse load, and also to compare the result of the analysis
with the linear load incremental method and Turkstra’s Rule.
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Fig. 3. The flow chart of CEFEA
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Table 1. Collapse loads & collapse path in Ex. 1

Collapse loads and pathy Py(ke) | Pulke) Collapse| Collapse

Load increment method path | mechanics
Linear incremental load 60 45 4-0-1-3|  Sway
Primery 64 30 40-1-3| S
Turkstra’s | load : Py o ay
I Primar;
e Joa dZP}:; 40 69 3-0-2-4 |Combination
488 b1l
1 40-3-1] S
Probabilstic | © | (40,05) | (30, 15) e
variation 56.5 37.8
4-0-1-3 S
Incremental ? (40,1.5) |(30,05) "y
P 42.9 .
(59 ® 612 3-0-2-4 |Combination
(40,0.2) | (30,3.0)
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Fig. 5. The load incremental process of each
methods in Ex. 1
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Table 2. Collapse loads & collapse path in Ex. 2

Collapse loads and path Pu(ke) | Pulke) Collapse Collapste
Load increment method path | mechanics
Linear incremental load 60 45 | 80-2-5| Sway
Primary 64 30 8-0-2-5 S
Turkstra’s | load : Py e ey
I Prima
e loa;:;yv 0 | 6 |6:04-1 {Combination
49.2 58.2
8-0-6-1-4| S
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Fig. 8. The load incremental process of each
methods in Ex. 2
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