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Seismic Hazard Assessment

Equivalent Lateral Force (ELF) Procedure (IBC-2021, BCP-2021, ASCE 7-16)
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Equivalent Lateral Force (ELF)
Procedure (IBC-2021, BCP-
2021, ASCE 7-16)
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Determination of Approximate

Time Period of the Building

oy masonyy ov concrete
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Table 12.8-2 Values of Approximate Period Parameters C; and x

Structure Type C;

Moment-resisting frame systems in which the
frames resist 100% of the required seismic
force and are not enclosed or adjoined by
components that are more rigid and will
prevent the frames from deflecting where
subjected to seismic forces:

Steel moment-resisting frames 0.028 (0.0724)"
Concrete moment-resisting frames 0.016 (0.0466)"
Steel eccentrically braced frames in 0.03 (0.0731)“
accordance with Table 12.2-1 lines
B1 or D1
Steel buckling-restrained braced frames 0.03 (0.0731)°
All other structural systems 0.02 (0.0488)“

0.8
0.9
0.75

0.75
0.75

“Metric equivalents are shown in parentheses.
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Table 12.8-1 Coefficient for Upper Limit on Calculated Period

Design Spectral Response Acceleration

. . . Parameter at 1s, Sp;, Coefficient C,
Determination of Approximate
>0.4 1.4
Time Period of the Building 03 14
0:15 '1:6
<0.1 1.7
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Determination of Base Shear of
the Building
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Use of Upper Limit on T for

determining the Drifts
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Different Cases for Using C,, T,

VS. Tcomputed
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Inherent and Accidental Torsion
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Inherent and Accidental Torsion
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Amplification of Acvidental  Tovsionod Moment:

Fov case Be® ey Py X Ax
L> Torsionad amplification

&Y T enes
A I ] l ' 155 Fad'vf-
_,__._) b= Sax= Max (SA ,55> —éwcioﬂ':ﬁ?:i
Diveckm _ A, =TS 2
ondey considevation [ v ]
"28avg,
where  8avg = Average *f the
L £ Ax.é: - oUsplawneuts of Hu extremé
e cstrctvre at leved

poin!z a.F

® com,w‘t‘e,d Mswniua Ax=1

41




Story Drift Check

Step T: Story Dvift Determinakion -
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Story Drift Check
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Consideration of P-Delta
Effects
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Step 10 Check  Ovthogonal Laadl'noa. ReqyvivementS.
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Orthogonal Effects
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Step 11 Basic Load Combinations vsed in ELF
I Combinations (incwding torsion ) only for ELF.
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Load Cases of ELF Procedure
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Step 12 Load Combinatims for Stremgit, Design .
Chy —> ASCE -6

Bagic Combinahions
1) 4D
25 1.aD+l6L+ 05[Ly or Ser R]
3) I-2D +l6(‘.y oy S oy R)+(L or o.S'w)
4) 1-12D +1-ow+ L+ 0.S(Ly or S or R)
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6 l2D+EytELT L+02S
7 04D -Ev +En
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E,= PQGe .
] Effect of horigpomtak scismic Fovces

yedomdancd  including orthogonal effects o applicable.

fackoy
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Exception$:
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Thank you for your attention

anae's VAN

Performance-based Seismic Design of Buildings — Semester: Spring 2022 (Fawad A. Najam) 56





