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An Evaluation of Progressive Collapse Resisting Capacity of RC Structure
Using Static and Dynamic Analysis
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Abstract

Progressive collapse is defined as a collapse caused by sectional destruction of a structural member which links to
other surrounding structures. Currently the design guidelines for the prevention of progressive collapse is not available in
Korea. So, structural engineers have a difficulty in evaluating progressive collapse.

In this study, the static and dynamic analysis to evaluate the methods and procedures are conducted using commercial
analysis program for RC moment resisting frames. According to the study, DCR value of RC moment resisting frame
system based on code in Korea is over 2 and it shows that it can’ t provide alternate load paths due to the progressive
collapse. And additional reinforcement should be considered for the progressive collapse resistance. As a result of vertical
deflection and DCR value of linear static analysis and linear dynamic analysis, the results of dynamic analysis were
underestimated more than the result of static analysis. Thus, the dynamic coefficient value of 2 provides conservative

estimation.

Keywords : Progressive collapse, Linear static analysis, Linear dynamic analysis, Nonlinear static analysis, RC structure.
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(b) Dynamic load GSA
Fig. 1 Applied Load of Progressive Collapse Analysis Model
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Table 1 Applied Load Combination of Analysis Model

Table 4 Acceptance Criteria for Nonlinear Analysis of GSA

Standard Ductility Rotation Rotation
Section GSAZ003 Component () (0, degrees) (%, radians)
. . 71sAA 747k : 2.0(1.0DL+0.25LL) Reinforced -
Static Analysis 71 9] A7 LODL+0.25LL Concrete (R/C) Beam - 6 105
Dynamic Analysis 1.0DL+0.25LL R/C Columns _ 6 105
(tension control) »
R/C Columns 1 _ _
Table 2 Applied Coefficient for the Capacity (Compression control)
Strength Increased Coefficient for Strength Reduction Factor (&) R/C Frames - 2 3.5
olren, eduction ractor
Momentary Load Prestressed Beam 2 - -
RC Element Bending
1.25 0.85 . . .
Table 5 Allowable Value(GSA) for Linear and Nonlinear Analysis
of RC Beam
Table 3 Acceptance Criteria for Linear Analysis of GSA Linear Analysis Nonlinear Analysis
Section Type DCR = 2 0 <6°
DCR = 2 Typical Structural Configuration

DCR = 1.5 Atypical Structural Configuration

(DCR : Demand—Capacity Ratio, 21(2) %)
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Fig. 2 Definition of Rotation Angle
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Fig. 4 3 Dimensional Model of Example Building
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Table 6 Coefficient for Seismic Design

Section Contents Remark
Coefficient of Regional 0.99 Seismic
Difference(A) ' Zonel (Seoul)
Site Class Sd Solid Soil
Importance Factor (IE) 1.2 Seismic Category : I
Response Modification 30
Factor (R) .
System Overstrenth 30
Factor (£20) .
Displacement Amplification o5
Factor (Cd) '

Table 7 Coefficient for Wind Design

Section Contents Remark
Basic Design Wind (Vo) 30my/sec Seoul
Exposure Category B
Gust Effect Factor (Gf) 2.33 Rigid Structures
Importance Factor (Iw) 1.0
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Fig. 6 Bending Moment due to GSA Load Combination after
Eliminated Column C9 and C2
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Fig. 9 Time and Vertical Deflection of Each Eliminated Column
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Table 8 Rotation Angle for Hinge Form(*)

Sectio Coner Long Side Short Side Inside
O Column Column Column Column
0 0.26 0.30 0.28 0.25
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Fig. 12 Time and Vertical Deflection for Each Analysis Method
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