Journal of Structural and Construction Engineering, 11(2), 2024, pp. 204-228

Journal of Structural and
Construction Engineering

Journal of Structural and
Construction Engineering

g Ja—gole o piis
S bw g 6 jLw audigo

WWW. jSCe.ir

Influence of Angle of Incidence on Seismic Demands of Eccentric Braced Frames
Subjected to Near-Fault Ground Motions

Mohammad Amin Safaril, Horr Khosravi?*, Sara Farzaneh?®

1- Master of Structural Engineering, Department of Civil Engineering, Babol Noshirvani University of Technology,

Babol, Iran

2- Associate Professor of Structural and Earthquake Engineering, Department of Civil Engineering, Babol Noshirvani

University of Technology, Babol, Iran

3- Master of Earthquake Engineering, Department of Civil Engineering, Babol Noshirvani University of Technology,

Babol, Iran

ABSTRACT

The effect of the angle of incidence on the structural damage and the seismic
demand in far-fault earthquakes has been taken into consideration by many
researchers for several decades. However, this issue has recently received more
attention from researchers and design codes for near-fault earthquakes. This
issue is due to the pulse-type motion caused by forward directivity phenomena in
near-fault earthquakes which increases the influence of the angle of incidence on
the seismic demand. Due to the importance of the issue, several researches have
been conducted in the past years to improve the design criteria for near-fault
regions. For example, for Nonlinear Time History Analysis (NTHA), ASCE/SEI 7-
16 design code recommended that the selected near-fault ground motions should
be first rotated in the fault-normal/fault-parallel directions and then applied to
the main axes of the structure. This paper aims to investigate the accuracy and
efficiency of the proposed method for design of structures in near-fault regions.
For this purpose, using nonlinear macro modelling of an Eccentrically Braced
Frame (EBF) and applying near-fault ground motions with different angle of
incidence, the seismic demands of structures were evaluated. The analysis results
show that not only the direction of maximum response changes with the change of
near-fault ground motions and the types of seismic demand parameters, but also
it varies in different stories of a building. Nevertheless, the fault-normal response
usually provides an acceptable estimate of the maximum response, which is
suitable for design purposes. So that in almost 70% of the cases, the ratio of the
fault-normal response to the maximum response is more than 0.75.
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\ Gazli, USSR Karakyr 1976 5.5 6.8 Thrust 0.70 49
Y Imperial Valley-06 Aeropuerto Mexicali | 1979 0.3 6.5 Strike-slip | 0.34 2.4
v Imperial Valley-06 Agrarias 1979 0.7 6.5 Strike-slip | 0.30 2.4
¢ Imperial Valley-06 Bonds Corner 1979 2.7 6.5 Strike-slip | 0.77
° Imperial Valley-06 EC Meloland 1979 0.1 6.5 Strike-slip | 0.38 4.4
Overpass FF
! Imperial Valley-06 El Centro Array #6 1979 14 6.5 Strike-slip | 0.45 4.2
% Imperial Valley-06 El Centro Array #7 1979 0.6 6.5 Strike-slip | 0.47 4.5
A Irpinia, Italy-01 Auletta 1980 9.6 6.9 Normal 0.07
a Irpinia, Italy-01 Bagnoli Irpinio 1980 8.2 6.9 Normal 0.16 1.9
K Irpinia, Italy-01 Sturno 1980 10.8 6.9 Normal 0.24 3.6
AR Nahanni, Canada Site 1 1985 9.6 6.8 Thrust 0.95
'Y Nahanni, Canada Site 2 1985 4.9 6.8 Thrust 0.48 2.6
VY Nahanni, Canada Site 3 1985 5.3 6.8 Thrust 0.20
V¥ Superstition Hills-02 Parachute Test Site 1987 1.0 6.5 Strike-slip | 0.44 3.4
Vo Superstition Hills-02 Westmorland Fire Sta | 1987 13.0 6.5 Strike-slip | 0.21
\ 7 Loma Prieta BRAN 1989 10.7 6.9 Reverse 0.63
'Y Loma Prieta Gilroy Array #3 1989 12.8 6.9 Reverse 0.53 35
YA Loma Prieta LGPC 1989 3.9 6.9 Reverse 0.66 4.3
14 Loma Prieta San Jose — St. Teresa | 1989 14.7 6.9 Reverse 0.28
Hills
Yo Loma Prieta Saratoga — Aloha 1989 8.5 6.9 Reverse 0.37 5.1
Ave
Y Loma Prieta Saratoga — W Valley | 1989 9.3 6.9 Reverse 0.40 52
Coll.
YY Erzincan, Turkey Erzincan 1992 44 6.7 Strike-slip | 0.43 3.0
Yy Northridge-01 Jensen Filter Plant 1994 5.4 6.7 Reverse 0.40 3.7
Gen
Y¥ Northridge-01 Newhall — Fire Sta 1994 5.9 6.7 Reverse 0.72 1.0
Yo Northridge-01 Newhall — W Pico 1994 55 6.7 Reverse 0.41 2.5
Can. Rd
Y7 Northridge-01 Pacoima Dam 1994 7.0 6.7 Reverse 0.50 0.6
(downstr)
YV Northridge-01 Rinaldi Receiving Sta | 1994 6.5 6.7 Reverse 0.89 4.0
YA Northridge-01 Sylmar — Olive V. 1994 5.3 6.7 Reverse 0.73 3.1
Med FF
Y4 Kobe, Japan KIMA 1995 1.0 6.9 Reverse 0.86 0.8
A Kobe, Japan Nishi-Akashi 1995 7.1 6.9 Reverse 0.48
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