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Effect of fling-step removal in near-fault earthquakes on multi-story buildings

Bahram Rezayibana *

Assistant Professor, department of civil engineering, Ardabil Branch, Islamic Azad university, Ardabil, Iran

ABSTRACT ARTICLE INFO

Near-field earthquakes have two important effects, Forward Directivity Receive Date: 23 February 2018
and Fling-step, in which Forward Directivity depends on the direction of =~ Revise Date: 02 July 2018
occurrence of an earthquake, and Fling-step happens due to permanent ~ #\Ccept Date: 02 September 2018
displacement of the earth due to tectonic deformations and its integration

with the tearing mechanism with a velocity pulse with high amplitude and Keywords:

a uniform step in the displacement time history. Considering that few Fling-step

studies have been done on the effects of fling-step on structures other than Forward Directivity
Forward Directivity, and also in most earthquake data centers, all Near-Field Earthquake
earthquakes are filtered using filtering methods and the fling-step effect is Special Steel Moment Frames
eliminated, therefore, four types of 4, 8, 12 and 16-story structures are Displacement

selected and are designed based on the American Seismic Code (ASCE-

10), in accordance with the American Steel Regulation (AISC341-10), in

accordance with all the criteria for steel special moment frames. 16

records having fling-step effect are selected and applied to the structures.

Also, to show effect of neglecting the fling-step on the response of the

structures, the same records having no fling-step are applied to the

structures and compared to the unfiltered state. The results showed that

fling-step has little effect on the structure response, and filtered records

can be used on seismic analysis.

All rights reserved to Iranian Society of Structural Engineering.
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Record Earthquake Station PGA PGV PGD Fling-disp

Number Name Year Name @ (cmfs) (cm) (cm)
01 Chi-Chi, Taiwan 1999 CHY028 0.765 T77.74 109 90.7
02 Chi-Chi, Taiwan 1999 TCU047 0.407 36.28 73.88 65.17
03 Chi-Chi, Taiwan 1999 TCUO052 0.45 218.55 697.82 640
04 Chi-Chi, Taiwan 1999 TCU067 0.5 98.31 190.68 133.44
05 Chi-Chi, Taiwan 1999 TCU068 0.51 285.66 783 653
06 Chi-Chi, Taiwan 1999 TCUO071 0.54 95.75 457 433
07 Chi-Chi, Taiwan 1999 TCUO71 0.65 83.68 277.18 251.72
08 Chi-Chi, Taiwan 1999 TCUO72 0.475 82.59 146.82 136.21
09 Chi-Chi, Taiwan 1999 TCUO72 0.38 66 180 158
10 Chi-Chi, Taiwan 1999 TCUO074 0.6 70.65 212.77 202.65
11 Chi-Chi, Taiwan 1999 TCUO074 0.379 48.74 145.77 136.68
12 Chi-Chi, Taiwan 1999 TCUO076 0.43 64.66 79.74 54.38
13 Chi-Chi, Taiwan 1999 TCUO78 0.45 43 105 914
14 Chi-Chi, Taiwan 1999 TCU084 1 133 212 186
15 Chi-Chi, Taiwan 1999 TCU084 0.432 46.65 95.46 82.46
16 Chi-Chi, Taiwan 1999 TCU129 0.62 54 45 25
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