ATC-120 Proposed Nonstructural Design Equations:
What Are They, What is the Basis, and
How Do They Compare with Current Practice?
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Overview of Presentation

= Alittle bit about the ATC-120 project

= What are the goals for new equations?

= What are the influences of various parameters?
= The form and development of new equations

= Benchmarking the proposed equations

= Comparisons of results between current and
proposed equations

= [llustrative examples
= Recommendations and next steps
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What Are The Goals?

We want equations that are:

= Grounded in science: Based on a comprehensive technical
Investigation of the parameters that significantly influence
component response. Use instrumental records and
archetype studies.

= Transparent. The form of the equation is easy to
understand and directly relates to the underlying basis.

= Not complicated: Easy to use by practitioners.

= Addresses various situations:
— Building type and height are not known.
— Building type and height are known, but no other info.
— A building analysis is available.
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ASCE 7-16 Equations
13.3-1, 13.3-2, and 13.3-3
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Key Terminology
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PFA: Peak Floor Acceleration h

PCA: Peak Component Acceleration

> N

PGA: Peak Ground Acceleration ‘

e -

Gillengerten’s House of
Anchored Components
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F, (o.4sDSap)(1+2£]
W (R, /1,) h

0.4S5 = Approximation of PGA

(1+ 25) = Approximation of PFA/PGA
h

ap = component amplification factor, PCA/PFA
Rp — component response modification factor

|p — component Importance Factor
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f(PGA, SFRS, T, biagr Mpidg: ,Bbldg, IRR, DIA, z/h, T,

Q0 X |

omp? p‘comp’ chomp’ Ocomp) P

= Ground shaking intensity,
PGA

= Seismic force-resisting
system of the building
(SFRS)

= The building’s modal
periods, T, p4q

= Building ductility, Holdg
= Building damping, By,
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Vertical location of
component within the
building, z/h

Component period, o,

Component and/or
anchorage ductility, Heomp

Component damping, B;omp
Component reserve strength

margin, Qocomp



PGA
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Figure 4-3 The effect of PGA on PFA/PGA from Fathali and Lizundia (2011). The
regression lines are for the mean plus one standard deviation values of 2224
data points taken from 151 fixed-base CSMIF building stations.
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PGA

NEES #1005; 4-Story, RC Bldg.; 0.43 and 0.31 s in X and Y dir.
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Figure 4-1 The effect of ground shaking intensity on PCA and PCA/PGA in a shake table

experiment from Nagae, etal. (2011).
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Seismic Force-Resisting System
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Figure 4-6 The effect of building stiffness on PCA/PGA for instrumental recordings

with a normalized x-axis. Spikes represent higher building modes of
vibration where there is increased response. An elastic component is
assumed with Beemp = 5%. The data set includes 49 recordings with PGA
> 0.15g.
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Building Modal Periods, T, ;44
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Figure 4-7 The effect of period of vibration and lateral system stiffness on

PFA/PGA (from Miranda and Taghavi, 2009). The parameter a is
the lateral stiffness ratio defined as oo = H(GA/EI)®>, where H is
height, GA is the shear rigidity of a shear beam and E/ is the flexural
stiffness. A value of ao = 0 represents a pure flexural model; a value
of a approaching infinity represents a pure shear beam.
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Inherent Building Damping, Byqq

Table 4-1 Reduction in PCA Demands

6-story Moment-Resisting
Frame Building

2.5% 5% Reduction 2.5% 5% Reduction

8-story Shear Wall Building.

PCAnigher-mode region/PGA 0.24 7.32 21% 12.1 9.85 19%

PCAf1stmode region PGA 6.10 9.87 4% 9.59 5.47 2%
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Building Ductility, Mpidq

23 4
== 2nd-mode region p
20 == Ind-mode region| 4 =5 [ st-mode region
-8 | st-mode region 3
="
g 15 i "é"‘i
=L 2
=T,
J1of &
I L.
5t
i : : : : : : : i} : : .
0 025 05 075 1 125 15 195 2 {0 1.5 1 1.5 2
Intensuy level x (DE) Intensuy level x (DE)

QTC Applied Technology Council




Vertical Location Within the Building, z/h
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Figure 4-13 Sample equation for PFA/PGA for PGA > 0.20g from
Fathali and Lizundia (2011).
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Vertical Location Within the Building, z/h
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Component Period and
Building Period Resonance
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Figure 4-16 Relationship between PCA/PFA comparing spectra without (a) and with (b)
normalization by Tipniag. An elastic component is assumed with Bcomp = 9%. The
data set includes eight recordings with PCA > 0.9¢g. Figures are from Miranda et
al. (2018).
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Inherent Component Damping, B.omn

PCA(Mgrns=1Bogmmg) | PCAG, =1,6%)

Tcomp / TlDbl'dg

Figure 4-19 Mean elastic PCA ratios between inherent component damping,
Teomp, Of 5% and other damping levels. The data set includes 86
recordings with PCA > 0.9¢.

QTC Applied Technology Council




Inherent Component Damping, B.omn

[ [
el |
se m 3| e |
(O B R
TiTE
1
: I E |
| | |
_ _ a:.vrm _
| | |
| | |
4
| | |
| | |
| | |
| | |
| | |
1 __1___1
| | |
| | |
| | |
| | |
| | |
I IS NN NS (o
| | |
| | |
| | |
| | |
| | |
| | |
I )
| | |
| | |
| | |
| | |
! ! !
= (o] o o
Y44/ Od
[ | | | I —_ T
c | | | | | (]
@R R _ _ _ 1! _ 1
S22 3 _ ® _ _ ! _ '
| | 1
- P
i B I Sl
=B e
]
_ _ _ﬁm _ _ ﬁ__ i
| | | | —_ (]
SN N SO SR sl |
I, —_—— —— —— J 1
| | | | .—m []
| | | | I ]
| | | | (]
| | | |
| | | |
- - _
| | | |
| | | |
| | | |
_ | | {
| H .
- 11—
I I i =
| | |
| | | i
| | |
| | | |
L ) 7
| | | |
| | | |
| | | |
| | | | \
! ! ! ! I B

V4d/vOd

1.5 2.5

Tc:ornp J‘; rJ.Db[dg

0.5

Tc:am P ! Tl'Db.I'dg

(b)

I
c
-}
@)

O
>
(@)

<)
(@]
c

c
(&)
()]

T

©

ko
=
o
<




Sources of Component and/or
Anchorage Ductility, pgeomn,

COMPONENT

= Component

= Connection of
component to anchor

= Anchor

SN \\\\%& lnn
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Component /Anchorage Ductility, g.qm,
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Figure 4-23 Comparison of mean response of PCA/PFA VS Teomp/ Tioniag fOr different levels of
component ductility. Figure (a) Beomp = 2% inherent component damping; (b) is
for Beomp = 9%. The data set includes 86 recordings with PCA > 0.9g.
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Proposed Equation Framework
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Proposed Equation

_[PFA]_ _[PCA |

F PGA PFA

P _PGA x X x| ;

WP Rubldg Rpocom|o

Reduction factor for Reduction factor for
building ductility component reserve strength
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PGA  =Peak Ground Acceleration. Use 0.4S5ps until this 1s directly provided in
future ASCE/SEI 7 editions.

(Fer)ea3)a5)
—_—|=1l4a,|=|+a,|—
PGA h h

where:

aj = ! <25

T aBldg

a2 = [1 — (0.4!Tag,;dg)2] :’0
Tapige = ASCE/SEI 7-16 Equation 12.8-7
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M PFA N |F[PCA 1|
F PGA PFA
— _PGA x| | | %1,
Wp i Rybldg i ; Rpocomp i
R,ps. = Reduction factor to account for building global ductility

where:
Rupiaz = (Rp)'? = (1.1R / Qo)*?

where R and €2, are the Response Modification Coefficient and the
Overstrength Factor from ASCE/SEI 7-16 Table 12.2-1. R4, need not
be taken as less than 1.0.

Ryocomp = Inherent component overstrength factor. A value of 1.3 1s used as a
placeholder.
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F
WP

" —PGA x

X
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X
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ubldg

R

pocomp
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| | |
Bl el

Table 4-3  Building Ductility Reduction Factor, Rubidg
Response
Modification  Overstrength  Global Ductility
Seismic Force-Resisting System Coefficient, R Factor, (o Coefficient, Rp Rbidg
Steel special moment-resisting frame 8 3 2.93 1.71
Special reinforced concrete moment frame 8 3 2.93 1.71
Special reinforced concrete shear wall (building 6 2.5 2.64 1.62
frame system)
Special reinforced concrete shear wall (bearing 5 2.5 2.20 1.48
wall system)
Steel eccentrically braced frame 8 2 440 2.10
Steel buckling-restrained braced frame 8 2.5 3.52 1.88
Steel special concentrically braced frame 6 2 3.30 1.82
Steel ordinary concentrically braced frame 3.25 2 1.79 1.33
Steel ordinary moment-resisting frame 3.5 3 1.28 1.13
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Applied Technology Council



Unlikely vs. Likely in Resonance
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F( PFAN] [(PCA)]
F | PGA | PFA |
— —PGA x| x| ~———=1x 1,
WIO i Rﬂbldg i | Rpocomp |
Component Ductility
: . — PCA
Location of Possibility of Being in Assumed — |1
Component  Resonance with Building ~ Category?  Ductility PFA
Elastic Meomp=1 2.5
Low comp="1.25 2.0
More Likely Voderat Heere - -
Ground oderate Heomp="1. .
ngh .Ucompzz 14
Less Likely Any - 10
Elastic Heomp = 1 4.0
M Likel Low Heomp = 1.25 2.8
Roof or ore Likely
Elevated Floor Moderate Meomp=1.9 2.2
ngh .Ucompzz 14
Less Likely Any -- 1.0

" Inherent component damping of 5% is assumed as a default.

2 Categories will be assigned to components similar to ASCE/SEI 7-16 Table 13.5-1. Categories need
to be determined.
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Component Period vs. Building Period
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Figure 4-29 Histograms of component frequency for (a) rigid components and (b)
vibration-isolated components
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Component Period vs. Building Period

Table 4-5 Mean Period and Beta for Buildings and CnmEGnents

Mean Period CoVv
Building first mode 085s 1.1
Building second mode 0.30s 1.1
Building third mode 0.15s 1.1
Rigid components 0.12s 0.7
Flexible components 0.33s 0.6

QTC Applied Technology Council




Component Period vs. Building Period
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Figure 4-31 Cumulative distribution function for Teomp,rigia/ T 1bidg.
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PCA/PFA Capping at Resonance

i-N

PCA/PFA
(]

TcomprrIDbldg

Figure 4-37 Component amplification and capping of PCA/PFA. Values outside
the red band capture all cases except those with 0.85 < Teomp/ T bidg <
1.15. Similarly, values outside the cyan band capture more than
90% of the cases for rigid components all cases except those with
0.75 < Teomp! Tnpidg < 1.25. Beomp = 5% inherent component damping
is assumed. The data set includes 86 recordings with PCA > 0.9g.

QTC Applied Technology Council




PCA/PFA Capping at Resonance

Table 4-6 Basis for PCA/PFA Values for Flexible Components at Roof and
Suspended Floors

Assumed Peak Value Reduction
Category Ductility for PCA/PFA  from Capping® PCA/PFA
Elastic Meomp=1 0.6x1.0=5.6 1.4 4.0
Low [Heomp=1.25 5.6x06=34 1.2 2.8
Moderate Jdoomp=1.5 0.6x04=22 Not applied 2.2
High JHeomp =2 9.6x0.25=14 Not applied 14

Note: The narrow band features of PCA/PFA response are more pronounced for an elastic
component. The value of 1.4 for an elastic component is taken directly from Figure 4-33. The
values for the other categories are from engineering judgment.
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Figure 4-26 Ratio of Fp actual / Fpproposed @t the roof for a 6-story steel moment
frame archetype Tapg = 0.93 s, assuming Leomp = 1.5 and Beomp = 5%
inherent component damping, where Fp actuar IS the mean of 20
spectrum-compatible ground motions. The plots are for different
values of “x” in the Rusiag =(Rp)*, with the dark blue at the bottom
being 0.1, the dark red in middle being 0.5, and the light green at the
top being 0.9. The archetype on the right has an additional strength
of 1.5 compared to the baseline archetype on the left.
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Figure 4-28 Ratio of Fp actuar / Fp proposea @t the roof for a 2-story moment frame archetype (left, with
Tanidg = 0.40s) and 2-story concrete shear wall archetype (right, with T = 0.40 s),
assuming [eomp = 1.5 and Beomp = 5% inherent component damping, where Fp actuar IS
the mean of 20 spectrum-compatible ground motions. The plots are for different
values of “x” in the Ry =(Rp)*, with the dark blue at the bottom being 0.1, the dark
red in middle being 0.5, and the light green at the top being 0.9. The moment frame
has an overdesign ratio of 2.0, and the shear wall has as an overdesign ratio of 3.0,
compared to baseline archetypes.
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Likely In Resonance Components:
F F

p,actua p,proposed

Tmmp.fTabldg.

Figure 4-40 (a) Mean of the simulated Fp actwar NOrmalized by PGA and (b) normalized of Fp proposed at
the roof for a 2-story steel moment-resisting frame archetype assuming an overdesign
factor of 2.0, tcomp = 1.0-4.0, and Bcomp = 5% inherent component damping, where
Fp actual 1S the mean of 20 spectrum-compatible ground motions. Fp proposea IS fOr
components likely to be in resonance.
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Likely In Resonance Components:

|:p,ac:tual /Fp,proposed
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Figure 4-41 (a) Mean of the simulated Fp actuas NOrmalized by PGA and (b) normalized of Fp proposed

Al @

at the roof for a 6-story steel moment-resisting frame archetype assuming an
overdesign factor of 1.5, tcomp = 1.0-4.0, and B.omp = 5% inherent component
damping, where Fp actuar IS the mean of 20 spectrum-compatible ground motions.
Fp proposed 1S for components likely to be in resonance.
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Likely In Resonance Components:
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Figure 4-43 (a) Mean of the simulated Fp actuar NOrmalized by PGA and (b) normalized of Fp proposed
at the roof for an 8-story concrete shear wall archetype assuming an overdesign
factor of 1.5, tcomp = 1.0-4.0, and Bcomp = 5% inherent component damping, where
Fp actual i the mean of 20 spectrum-compatible ground motions. Fp proposed is fOr
components likely to be in resonance.
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Unlikely In Resonance Components:
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Figure 4-44 (a) Mean of the simulated Fp actuas NOrmalized by PGA and (b) normalized of Fp proposeq at the
roof for a 2-story steel moment frame archetype assuming an overdesign factor of 2.0,
Heomp = 1.0-4.0, and Bcomp = 5% inherent component damping, where Fp actuar is the mean
of 20 spectrum-compatible ground motions. Fppropoesed IS for components not likely to be in

resonance.
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Minimum and Maximum Equations

ASCE 7-16 Proposed

F, F,

— -0. S I —2-0. S I
WP WIO

F, F,

—2 =1 635, I 2 =2, 0S I
W W

Applied Technology Council



Magnitude of the Minimum

= 1991 UBC (basis of ASCE 7-16 equations)
Foasp = (2/13)21,C W,
= (2/3)(0.4S5p)1,(0.795)W
= 0.2Spgl , W/,
= Alternate

pocomp
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Magnitude of the Maximum
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2-Story SMRF, overdesign = 2.0 2-Story RCSW, overdesign = 3.0
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Table 4-11 Fp/W, for Proposed Equation

Likely Resonance

Component Ductility

Unlikely Min Max

SFRS z/h Elastic  Low Moderate High  Resonance 0.3*Sps 2.0*Sps
6-story 1.00 208 145 114 0.73 052 0.30 200
Special 0.75 133 093 073 047 033 0.30 200
SMRF 0.50 1.10 0.77 061 0.39 028 0.30 200
0.25 091 0.64 0.50 0.32 0.23 0.30 2.00
0 045 0.36 0.32 0.25 018 0.30 200
8-story 1.00 242 1.70 133 0.85 061 0.30 200
Special 0.75 1.70 119 094 0.60 043 0.30 200
RCSW 050 137 096 0.75 048 0.34 0.30 200
(Bearing 0.25 106 0.74 0.59 0.37 027 0.30 2.00
Wall) 0 047 0.38 0.34 027 0.19 0.30 200
4-story 1.00 3.21 2.20 1.77 112 0.80 0.30 200
Steel 0.75 261 183 144 091 065 0.30 200
OCBF 0.50 204 143 112 0.72 0.51 0.30 200
025 148 104 082 052 0.37 0.30 200
0 0.58 0.46 041 0.32 0.23 0.30 200
2-story 1.00 3.80 2. 66 2.09 133 0.95 0.30 2.00
OMF 0.50 244 1.70 134 0.85 061 0.30 200

0 068 0.54 049 0.38 027 030 2.00




Table 4-15 Ratio of Fp/Wp, for Proposed Equation versus ASCE/SEI 7-16

Likely Resonance Unlikely Resonance

Component Ductility Component Ductility
Proposed Low Moderate High NA NA NA
SFRS z/h ASCER, 1.50 2.50 3.50 1.50 2.50 3.50
b-story 1.00 091 0.95 085 0.65 1.08 151
Special 0.75 0.58 0.73 065 0.50 0.83 111
SMRF 0.50 0.58 0.76 0.68 0.56 0.94 1.00
0.25 0.64 0.84 0.74 0.75 1.00 1.00
0.00 0.54 0.81 1.00 1.00 1.00 1.00
8-story 1.00 1.06 111 099 0.76 1.26 1.77
Special 0.75 0.74 0.94 083 0.64 1.06 142
RCSW 050 0.72 0.94 084 0.64 1.07 1.14
(Bearing 025 0.74 098 087 0.75 1.00 1.00
Wall) 0.00 057 0.85 1.00 1.00 1.00 1.00
4-story 1.00 125 147 1.31 1.00 167 2.34
Steel 0.75 114 144 128 098 163 217
OCBF 050 107 141 125 0.96 1.60 1.70
025 104 1.36 121 093 124 124
0.00 0.69 1.04 1.07 1.00 1.00 1.00
2-story 1.00 125 167 155 119 198 217
OMF 050 128 167 149 1.14 1.90 203

0.00 0.81 122 127 1.00 1.00 1.00




Table 4-16 Ratio of F/W, for Proposed Equation versus ASCE/SEI 7-16 for Anchors

Likely Resonance

Unlikely Resonance

Component Ductility Component Ductility

Proposed Low Mocderate High NA NA NA
SFRS z/h ASCE Rp 1.50 2.50 3.50 1.50 2.50 3.50
b-story 1.00 091 095 0.85 0.65 081 091
Special 0.75 0.58 073 0.65 0.50 062 0.66
SMRF 050 0.58 0.76 0.68 0.56 0.70 0.60
025 0.64 0.84 0.74 0.75 0.75 0.60

0.00 0.54 081 1.00 1.00 0.75 0.60

8-story 1.00 1.06 111 0.99 0.76 095 1.06
Special 0.75 0.74 094 0.83 0.64 0.80 0.85
RCSW 050 0.72 094 0.84 0.64 0.80 0.69
(Bearing 0.25 0.74 0.98 0.87 0.75 0.75 0.60
Wall) 0.00 057 0.85 1.00 1.00 0.75 0.60
4-story 1.00 125 147 1.31 1.00 125 140
Steel 0.75 114 144 128 098 122 1.30
OCBF 050 107 141 1.25 0.96 120 1.02
025 104 1.36 121 093 093 0.74

0.00 0.69 1.04 1.07 1.00 0.75 0.60

2-story 1.00 125 167 1.55 119 148 166
OMF 050 128 167 149 1.14 143 122
0.00 0.81 122 127 1.00 0.75 0.60




Example Component Design:
Partition, z/h=0.5, 6-story SMRF

= Factors: Rigidity, height, likeliness of
resonance with building, damping

= ASCE 7-16: a,=1, R,=2.5, F /W = 0.32¢.
Issue: Ductility has no effect at T, = 0.

= Proposed:

— CMU and short wood/metal stud: Unlikely
resonance, F,/W, = 0.30g

— Tall wood/metal stud: Likely resonance, high
ductility, F,/W, = 0.399

Applied Technology Council
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Example Component Anchor Design:
Floor Cabinet, z/h=0.75, 4-story OCBF

= Factors: In-plane vs. out-of-plane
= ASCE 7-16: apzl, Rp:2.5, 0.=2.0,F /W =
0.80g. Issue: Ductility has no effect at TComlo =0
= Proposed:
— In-plane: Unlikely resonance, F,/W, = 0.989
— Out-of-plane: Likely resonance, moderate ductility,
F /W, =2.879
— But out-of-plane with 6-story SMRF, F /W, =1.46g

Al @
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When Building Type/Height
Are Unknown

= Use the maximum equation

Fp
—P =208
W

p

DSIp

Applied Technology Council



ATC-120 Recommendations

= Develop code change proposal using report

= Create an industry database on component damping,
ductility and periods of vibration

= Study test results to quantify the component reserve
strength margin

= Augment archetype studies with low R-factor buildings

= Augment archetype studies with more amplitude-
scaled response histories

= |ncrease strong motion instrumentation of components
and for more thoughtful vertical response

mc Applied Technology Council




Next Steps

= PUC IT5 to review and consider adoption
of proposed equations.

= |T5 will need to assigh components to
unlikely/likely in resonance and ductility
categories.

= A code change proposal will then be
written.

mc Applied Technology Council




Architectural Component a,

L} n
l | n I I k e I I n R eS O n an C e Interior Nonstrectural Walls and Partitions®
FPlain {unreinforced ) masonry walls 1

Al other walls and partitons |
- [ | |
Canulever Elemenis (Unbraced or Braced 1o Surectural
Frame below Tts Center of Mass)
Parapets and cantilever interior nonstrectural walls 2
Chimmneys where laterally braced or supported by the 243

structural frame

Cantilever Elemenis (Braced 1o Structural Frame ahove
[ts Center of Mass)

- Comp/TabIdg |S IOW, Say Parapets :

Chimmneys 1
Exterior Monstroctural Walls* 1"
below = 0.2 e e
- Exterior Nonstructural Wall Elements and Connections
Wall element 1
. Body of wall panel connections |
[ IS I OW S ay b e I OW Fasieners of the connecting sysiem 14
CO m p ] Wemeer
Limited deformability elements and attachments 1
O O 6 - O 1 O S e CO n d S Low deformakility elements and aiachmenis |
- - Penthouses {except where framed by an extension of the 24

building frame}

" Teomp IS relatively low, ,

Permanent Aoos-supponied storage cabineis over o feel
- {1E20 mum} tall, incloding contents

Permanent floor-supported hbrary shelving, book 1
slacks, and bhookshelves over & Teet {1829 mm) all,

seconds, but no or

Laboratory squipmient 1

- = - Apeess Floors
I m I e IS O ry O Special access floors (designed in accordance with 1

Section 13572

Adl other 1

I SS u e S Appendages and Crnamentations 2%
Signs and Billboards Lt
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Architectural Component a* A,

L} n n n
' r I ter I a fo r A S S I n I n Interior Monstrectural Walls and Partitions”
Plain (unrginforced ) masonry walls 1 1%

Adl other walls and partitnons 1 24
[ | |
Cantilever Elements ( Unbraced or Braced o Stowctucal
Frame below lis Center of Massy
Purapets and cantilever interior nonstroctural walls M 24
Chimmneys where laterally braced or suppored by the 23 24

structural frame

Cantilever Elements (Braced o Structural Frame ahove

= Test data that shows o

Chimmeys | i
d u Cti I it Exterior Nonstructural Walls* 1" 2
y Exterior Nonstructural Wall Elements and Connections”
Wall element i 4
T'I-th_'!.' ol wall |'|:1r'||:| comneciions ] T4
| J u d g I I l e nt Cal I O n Fasleners of the connecting system 1% 1
Weneer

. Limited deformability elements and attichments 1 2L
aSS u I I I‘ b r‘ b a IV‘ b Loy dl:l"ul:lt‘l.'lhilil].' elemwenis and amachmenis ] (L]
Penthouzes (except where framed by an extension of the A5 3Ly

level of ductility

All 1 2ty

" S I m I I ar to C u rre nt R p EEI::::;H-&:II floor-supporied storage cabinets over 6 feer | L

{120 mrn} tall, including contents

FPermanent floor-supported hbrary shelving, book 1 L]
1 stacks, and bookshelves over 6 feer {1829 mm) tall,
= No ductility when not =t
Laboratory cqguipment 1 f.Lh

IN resonance Iin Aceess Floors
Special access floors (designed in accordance with 1 4

Section 13.5.7.2)

proposed equation o L

Signs and Billboards LT T
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Discussion
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Likely In Resonance Components:
F F

p,actua p,proposed

1.5

=
[
L

1
0.75

=
tn

p. acmlmp,proposed

025

0 e
0.1 05 1 2 4
T /T

B fl1
comp. abldg. comp. abldg.

Figure 4-42 (a) Mean of the simulated Fp sctwar NOrmalized by PGA and (b) normalized of Fp proposed
at the roof for a 2-story concrete shear wall archetype assuming an overdesign factor
of 3.0, eomp = 1.0-4.0, and Beomp = 5% inherent component damping, where Fp actuar IS
the mean of 20 spectrum-compatible ground motions. Fp proposed IS fOr components
likely to be in resonance.
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