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NONLINEAR STATIC PROCEDURE
DYNAMIC INCREASE FACTOR FOR NSP (2,)

In Table 5-4, ,,, is the plastic rotation angle given
in the acceptance criteria tables in Chapter 6 for
the appropriate structural response level for the
particular component or connection; 8, is the yield

rotation. For steel, 6, is given in ASCE 41. For |

Table 3.5 Dymamicicresse Factos for Noninea Statc Ansiyai

reinforced concrete, 6, is with the
effective stiffness values provided in ASCE 41.
Note that for connections, 6, is the yield rotation
angle of the structural component that is being
connected (beam, slab, etc.) and 8,,, is the plastic
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rotation of the from ASCE
41 and this standard). Columns are omitted from
the determination of the DIF.

To determine the DIF for the analysis of the entire

structure, choose the smallest ratio of 6,/ 6, for
any primary component, or connection in the
model within or touching the area that is loaded
with the increased gravity load. In other words, the
DIF for every primary connection, beam, girder,
wall component, and so forth, that falls within or
touches the perimeter marked as A-B-C-D shall be
determined and the largest value shall be used for
the analysis.

DIF FORMULATIONS
CAPACITY-BASED DIF
Stevens et al. DIF =1.44m™"
(2008)
where m is the plastic hinge rotation divided by yield

rotation of the component in the area which is loaded
with the amplified gravity load.

McKay etal. (2012) DIF=1.08+— "~
6., /6, +0.83
6,2 is the prescribed maximum acceptable plastic hinge
rotation angle; 6, is the yield rotation angle.

=Dty M Pt OAP)
ety Anacid Pt (AP)

e

Chopra (1995)

A
s
5

¢

Plastic Stage

St 108+ 0760,/0, +05%)
Reinf 10440450/, +0.45)
e > Dy oy
Materal Structure Type rS
Steel Framed 1.08 4+ 0.76/(8a/6y + 0.83)
Framed 1.04 + 0.45/(8,/8, +0.48)
Reinforced Concrete
Load-Bearing Wall
Masonry | Load-bearing Wall | 2
Wood | Load-bearing Wall | 2
Cold-formed Steel Load-bearing Wall 2

BASED ON MDOF MODEL
DEMAND-BASED DIF
Liu (2013) DIF =084+
(M/AM)20.5

123
2.95max(M,/M,)-0.28
(0.9-1.81£)6, /6,

Mashhadietal. DIF =(2-2.54£)~

(2016) (0.84-2.15¢) +6, /6,
Mashhadi et al. DIF:(1.1+ZUJ+M

(2017) 0.65+6, /6,

Ferraioli (2019)  MODAL PUSHDOWN

Considering the response being dominated by a single
deformation mode

T, is the structural natural period in the force direction
force and t, is the rise time of the step force function.

Since the column is removed suddenly, t,/T, tends
zero and DIF is approximated to two.
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DIF FORMULATIONS BASED ON SDOF MODEL

Izzuddin et al. (2008 ,, B
zzuddin et al. (2008) WU, P, :/““Er:lL“P(“V" DEMAND-BASED DIF
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P (€) Pscudo-static response

Energy balance method:

With the assumption of a SDOF mode, the
maximum dynamic response is reached when the
Kinetic energy is reduced back to zero or, in other |
words, work done by the gravity loads (W,)
becomes identical to the internal energy absorbed
by the structure (U,). This gives rise to the concept
of a pseudo-static response.
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