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Acceptable Plastic Hinge Rotation
(radians)
o . Component Type
Patctinge | Resdol |y — ] Sacontay
{radians) Ratio Performance Level
Conditions a | b c 0 | Ls [ CP | LS | CP
i. Shear walls and wall segments
(d, A, ), + P Shear | Confned
—_— — | Boundary
fwlr_""f; 'rwlr"'nll!fn:‘
=01 =3 Yes 0015 | 0.020 0.7% 0.005 | 0.040 | Q015 | 0.045 | 0.020
201 =g Tes 0010 | 0.015 040 0.004 | 0.006 [ 0010 | 0040 [ 0015
=025 =3 Yes 0,008 | 0.012 060 0.003 | 0.006 | 0.009 | 0.009 | 0012
=0.25 =8 Yes 0,005 | 0.010 030 0.001 | 0.003 | 0005 | 0.005 | Q.00
<01 <3 Mo 0,008 | 0015 0580 0.002 | 0004 | 0008 | 0.008 | 0015
=01 EL: M 0.006 | 0.010 0.30 0002 | 0004 | 0006 | 0006 | Q010
=025 =3 Mo 0,003 | 0.005 025 0.001 | 0,002 | 0002 | 0.003 | 0.005
=025 =5 M 0.002 | 0.004 020 0001 | 0,001 | D002 | 0.002 | 0004
ii. Columns supporting discontinuous shear walls
Transverse reinforcement®
Conforming 0.010 | 0.015 020 0.003 | 0007 | 0.010 | na. na.
Wonconfarming 0.0 0.0 0.0 00 00 0.0 n.a. n.a.
Chord
Rotation
(radians)
d | a

iii. Shear wall coupling beams

Longitudinal reinforcement and Shear
transverse reinforcement’ :

llf,
Cur?renlicunal Iongiludll'#gl =3 0025 | 0.040 0.75 0.006 | 0015 | 0.025 | 0.025 | 0.040
reinforcement with conforming
traneversa reinforcament 2B 0015 | 0.020 030 0.005 | 0.010 | 0.015 | 0.015 | 0.030
Comventional lengitudinal 23 0.020 | 0.035 0.50 0.006 | 0.012 | 0.020 | 0.020 | 0.035
reinforcement with nonconforming
fransverse reinforcement =6 0010 | 0.023 0.25 0.005 | 0.008 | 0.010 | 0.010 | 0.025
Diagonal reinforcement na. 0.030 | 0.050 0.20 0.006 | 0.018 | 0.030 | 0.030 | 0.050

1. Requirements For a confmed bondary sre the sime g those given in ACS 318-05,

2. Requirements Eor confeming lransverse reinlorcement are: (a) closed st ps ever the enline length of the colamn i a spacing <42, and (k) stresgth of
closed slirups Iy Z required shear sirength of column,

3 Conventinal legivedingd reinfiroemen | consisis ol wp 2nd batom stieel pamlbel i the lengitmdinal ngis of the beam . Confarming rmsierse
reinforcement consists of: (a) closed stimuips over the entire length of the beam nl 0 spacing 2 '3, and (b) strength of closed stirmps P, 2 34 of reguired
shiear strength of beas,
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Acceptable Drift (% ) of Chord
Rotatlon (radians)
Coampenent Type
Dnift Ratie (%),

of Cheord Rasidual Primary Secondary

Rotation Strangth

iradiansj’ Ratie P erformance Level
Condiions da e [ [La) LS cP LS CP
i- Shear walls and wall segments
Al shear walls and wall segmerrts! l 0.3 | 20 | 040 | 040 | o0& | 0.75 l 073 | 1.5
ii. Shearwall coupling beams
Lorgitudinal minforcem ent and Thear
fransverse rEinTn‘cemEr'ta [

Ewiw q'-'f;'

Cormventional longitudinal =3 0018 | 0030 0.60 0006 | 0012 | OMS | OS5 | 0024
L L T zE 0012 | 0020 | 030 | 0004 | 0008 | 0010 | 0010 | 006
Corventional longtudinal =3 0012 | 0025 0.40 0006 | 0008 | 0010 | OO0 | 0020
reirforcement with
nOREoRMonm ing transverse zH 0.ooE | oma4 0.20 004 | 0008 | 0.007 | 0007 | OOM2
reirforcement

1. Faor sheay walle and wall segments, use dnft; for cowpling beams, use ¢hord rottion; mfer i Figums 6-3 and 64,

2 Far sheay walle and wall e gments where inelastic brhavior s governed birshea, the axial load om ke member musthe 0,15 Agf | olbervis, the
memher must be teated as & fome-contmlled component.

1. Comenlznal ongibudiosl minforcement consels of bpand bolom skel pazellel to the longitudinal axis of the bram. Conforming ransyers

winforcement consist of; (a) cloaed stirrops over te exfie lergth of the beam ot a spacing = df3, and (b) sreng h of closed stimrops ¥, 2 304 of wquined
shear shengthof beam.
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H Estimate displacement A, FEMA 440 Linearization Method
A @ Construct bilinear approximation.
@ Get K;, K, Ty and ductility ratio p. S,

Given S, get H.

Hence get A, *
Spectra for
increasing p
Stiffness K, Get S,
Period T, —
0 @ Compare A with Step 1.
Iterate until they are equal,

. > A > T

Given K, K;,, Ty and p, get effective stiffness K4, period Enter response spectrum

2 T and damping ratio B, from formulas in FEMA 440. with Tey and Begr.
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) H1 H2

e QG.1 QG.2 QG.1 QG.2

Method Coeff Line Coeff Line Coeff Line Coeff Line

Target Drift | 0.0014 | 0.0012 | 0.0019 | 0.0017 | 0.0012 | 0.0010 | 0.0016 | 0.0013
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\. Demand Capacity Ratio



Method Coeff Line Coeff Line Coeff Line Coeff Line
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ELF )35,k 55l o Y-A Joto 5,5kes gelas 5 DCR c3a sod S i (V-Y) Jgor

Juw Y-A
) H1 H2
e QG.1 QG.2 QG.1 QG.2
Method Coeff Line Coeff Line Coeff Line Coeff Line
Target Drift | 0.0021 | 0.0019 | 0.0028 | 0.0025 | 0.0019 | 0.0019 | 0.0019 | 0.0019
D/C 1.165 1.02 1.667 1.387 0.935 0.935 0.926 0.926
| ) | 9 | 9 | ) | (0 | ©) | (0 | (0)
Joe Y-A
i) H1 H2
e QG.1 QG.2 QG.1 QG.2
Method Coeff Line Coeff Line Coeff Line Coeff Line
Target Drift | 0.0018 | 0.0015 | 0.0022 | 0.0022 | 0.0015 | 0.0014 | 0.0019 | 0.0019
D/C 1.23 1.05 1.625 1.619 0.88 0.84 1.108 1.108
| ) | 9 | 9 | 9 | 0 | w0 | 1) | @9
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S 6,138 QG.1 QG.2 QG.1 QG.2
Method Coeff Line Coeff Line Coeff Line Coeff Line
Target Drift | 0.0018 | 0.0015 | 0.0021 | 0.0020 | 0.0016 | 0.0014 | 0.0018 | 0.0017
D/C 0.887 0.725 1.085 1.033 0.623 0.552 0.690 0.662
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Target Drift | 0.0023 | 0.0022 | 0.0027 | 0.0025 | 0.0022 | 0.002 | 0.0026 | 0.0022
D/C 0.803 0.74 0.962 | 0.866 | 0.715 | 0.648 0.88 0.685

Performance (10) (10) (10) (10) (10) (10) (10) (10)

Level
MCD 5,133, oSl cows Y-A Jow o Slos has 9 DCR (o o )80 s (VV-Y) g0
ULD 5,035 )k (6635 oy Y-A Jaw 0 ,Slas mhaws g DCR Ban s S0 s (VY-Y) Jgo
Jae Y-A
L, H1 H2
S8 6,18 QG.1 QG.2 QG.1 QG.2

Method Coeff Line Coeff Line Coeff Line Coeff Line
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