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Evaluation of Global and Local Response of
Steel Moment Frame Under Blast Load
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Abstract - In structures under blast load, the local damage of vertical members directly affected by the load and the global
deformation of structure may occur simultaneously. In this study, the global response of a three-story steel moment frame and
the local response of the first-story column were analytically evaluated varying blast load. For this purpose, a frame model
and a member model were constructed and nonlinear time history analysis was performed. Based on the analysis results, the
plastic deformation distribution of structural members in the frame, the column support rotation angle, and the story drift ratio

of frame were evaluated according to the scaled distance.
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Fig. 1. Plan of steel structure

Table 1. Section dimensions of beams and columns

Member Location Section
Beam All W33x118
Exterior W14x257
Column
Interior WI14x311
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Fig. 2. Steel moment frame model under blast load
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Fig. 3. The first floor column model under blast load
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Fig. 4. Meshes of finite element model
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Table 2. Material properties for beams and columns

F, F, E c

Member | \ipay | (MPa) | (MPa) | ) | T
Beam 250 | 400 |2.0x10°| 40 5
Column | 345 | 450 |2.0x10°| 43360 | 5
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Table 3. Scaled distance variables for parametric studies

VA R w
(m/kg'?) (m) (kg)
4 40
5 50
6 60 1,000
8 80
10 100
200
e
160 f.. — 7%
140 [ -=-2z=38
120 k —=-z7w

Pressure (kPa)

40 50

Time (m/s)

Fig. 5. Simplified blast pressure-time history
for each scaled distance
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Fig. 6. Effective plastic strain distribution of
frame model
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Fig. 7. Effective plastic strain distribution of
member model
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Fig. 8. Definition of lateral displacement and
support rotation
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Fig. 9. Relation between scaled distance and
support rotation
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Table 4. Maximum story drift ratios of each floor

7 Story drift ratio (rad)
1/3

(i) 2F 3F Roof
4 0.0065 0.0073 0.0077
5 0.0054 0.0057 0.0062
6 0.0046 0.0045 0.0053
8 0.0032 0.0032 0.0039
10 0.0024 0.0025 0.0031
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