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FIT 4% 0 iR 5 £ ) faUR tEFEMA3D0 A & 284 Ao 4T - B sbIR MTIMA &) &
WHRNEEMERATREEENT -

(1) A BRI &

Chapter 1; Rehabilitation Requirements

Table C1-3 Sfructural Performance Levels and Damagef' % 3_Vertical Elements
Stryctural Performance Levels
Collapse Prevention Life Safety Immediate Decupancy
Elements Type 5-5 5-3 51
Concrete Frames Primary Extencive cracking and Cxiensive damags to Mingr hairline cracking.
hinge formation in ductils  beams. Spalling of covar Limited yiclding pessible at
elements. Limilsd cracking  and shaar cracking (<1/8"  a few locations. No
andior solice failure in widtn) for duclile columns,  erusking (stralns Selow
sorme nonductile colurmns.  Minor spailing In nonductile G.0G3).
Severe damage in shorl eolumnis. Jeint cracks
columns. =1/8" wide.

Secendary  Exlensive spalling in Extensive cracking and Minor sgalling in a few
columns {imited hinge formation in ductile  places In ductile columns
shortzning) and bsams, glamenis. Limiled cracking  and beams. Flexural
Severe jomi damage. Soine  and/for splice fallure in cracking In beams and
reinforcing buckled. some nonductile columns,  columns. Shaar cracking in

Severe damage in short Joints <1/16" width.
columns.

Drif 4% translent 2% transient; 1% transient;

o permancnt 1% permansnt negligible permanent
Steel Moment Frames  Primany Extensive distortion of Hinges toren, Local bugkling  Minor local yielding at a faw

Leams and column panels.  of some beam slemenls. places. No fractures. Minor
Many fractures at moment  Severa joint distartion; buckling or cbservanle
conneclions, but shear izolated moniant permanent distortion of
conneclions remainintact.  conneetion fractures, bul - members.

shear connections remain

intact. A lew elements may

exparience partial fraciure.

Secondary Same as primary. Exlensive distorlion of Same as primary.

beams and column panels,

Mary fraciures al momen!

conneclons, bul shear

connections remain ntact.

Dt 5% transient 2.5% \ransianl, 0.7% transient;

or permanent 1% permanent neglighle permanent
Braced Steel FraTes Prirnary Extenisive yielding ard Many braces yielder buckle  Minar ylelding or buckling of
euckling of braces, Mary  but do not totally fall. Many  braces.
traces ard lheir connections may fail.
connectiions may fail,
Secondary SAME 28 primary. Same as primary. Same as primary.
Dirift 2% transient 1.6% transhent: 1h5% lransienl;

ar permanent

0.5% permanent

negisitle permanent
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Tahle 6-7 Madefing Parameters and Numerical Acceptance Criteria for Nonlinear Frocedtres—
Reinforead Concrete Beams
Modeling Parameters® Accepiance Criteria®
Plastic Rotation Angle, radians
Parformance Level
Residual Component Type
Plastic Rotation Strength
Angla, radans Rato Primary Secondary
Conditions a b c 10 LS cP LE ceP
1. Beams controtled by flexure’
p—p' Trans. | P )
-P . Reifd | o -
faf b\i’dnll-’;
200 c 18 0025 | 005 5z | oot : D0z | 005 | 602 | 006
<40 G 256 (a2 004 D2 D005 0.01 Go2 a02 004
=85 45 3 ooz 002 0.2 0005 0.01 02 an2 003
=05 ' C 20 0.01% 0.02 a2 0003 GGoS 0.015 R LR 402
=00 NC <3 0.02 0.03 nz D005 Q.04 g0z oz 063
<0G M 26 RIS 8014 02 g0s | D005 0 061 Qith
z0.5 NG <3 .01 0615 0.2 0.025 061 0o 0.0t 0.046
=05 HIC 28 0005 o.M 02 G015 0003 2005 Q.cos 401
li. Beams controlied by shear’
Stimup spacing = 472 , 08020 ooz 02 COoolE | 0002C | e0s0 0.0 0.02
S!H]'_u;l SPREHH) > 02 { G.0030 .01 1z Daots | 00020 | 00020 | GOGS 0.
iii. Beams controfled by inadequats davelopment or sphicing along the span’
SEmup spacing < (42 00020 | 002 00 0005 | 00023 | Gooo | o1 ooz
St spacing » df2 DA | 0o 0.0 D005 | DO020 | 06030 | 0005 | D01
Iv. Beams controlied by inadequate embedment nto beami-column joint’
[ oo [ oos gz | 801 | et | octs | ooz | oo3

| When more thes ane of the conditions & 7. 63, and 1 occurs for ¢ pven conapatant, nse the MUTEO apprapitae nEmanc valye fom the @bie,

3 SCTamd N are sbbreviatiens dor confineieg md pustonSiming trnsvere reinforsetoent, A coepoment is conflrming if wifhin the fexieal plastic

hinge regron. boops ate spased at S5, and if

thres-fonrths of the deman shear, Clheratye, the coniuerant i considened donessonming.

3. Lonearfmerpalzgen betveen valies Ssied m e wbie shall Be perifed.

camnponents o mederate and gk dueaiity demand, Sie syenuth providad by fhe koass (721 s artzast
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Takie 6-8 Modeling Paramelers and Numerical Acceptance Criterfa for Nenlinear Procedures—
Reinforced Conerete Columns
Modeiinyg Farameters® Acceptence Criteria®
Plastic Rotation Angle, radians
Parformance Level
Resicual CGomponent Type

Prastic Romtion Strength :

Angle, radians matlo Primary Secondary
Conditions a 17 b | c {n] Ls | CP s CP
|. Colemns controlied by dexure?

o P Trans, ¥ |
BEE? | T i

Agle bd fI 1.
=01 o ! =3 0.0z 003 0z 0 ons 0013 nn2 : o.02 003
=01 c zh 0018 0.024 0.z 0.005 0.2 201% | 0018 0.024
=04 G H #3 QoS 0.025 o 0003 002 0015 0.018 0.025
=04 e H =f 0.0z 0.0z a0z 1003 0.1 o1z 013 Doz
=01 i NG =3 0.008 0.01s 0z 0,005 Q.005 [ERL 0.0 0.5
=01 B 24 3,005 om2 g2 0.G0S 0.004 G005 4038 0012
=04 r M =3 0.003 021 o2 1 Doz 0002 o.on2 Q006 am
=04 { MNC =6 G.002 0,008 0.2 n.oo2 0.002 0.0z QECh 0002
i, Columns contralied by shear'-?
All cases? | - | - | - P | - ] - | el | -

iii. Calumns controlled by inadequate devalopment or splicing along the clear haight®?

Huwm spaciig € di? (SX0g} .0z 0.4 0.00% 0.O0s e 0. ] .0z
HoGp spracing > /2 oo ER1A] 0.2 0.3 0.0 0.0 ooos i 0o
Iy, Cedumns with axial loads exceeding 0.70R 3

Conforeming hoops gver the entire 0915 0025 oo 0.4 0805 o6 0. 02
length

Ail olner cases 0.0 R a0 0.z 0.0 [1X1] Ga | 0.0

1. When moze thar one of the condificasd, 3, Gl 20 B eooaws fora ghowe cungpaient, ise fe nicime gpprepriste mucecs] values Som fa talle

4

“Capd B0 ww abbreviaacm for cepfomung and nopronfortnng fansyacse reinforcemant. & compenert iscoaferming if. within the Sem! pladic
Linge veghon, hoope are spaced at £ o, and if, Sor cowpeonentt of wpderate and high dinctiliny demand. he szt vrovided by e oaps (7 isat least
threze s o7 the design shear Otherwuie, the component i eomsdered noreonlonming

Te guality. colwrng moq have mansverse rinforeement consising fboeps, Otherwise, antions thall be mreated a3 feres-coatrolled

A R

Linear {uremolarion batwewen valies Heted i the fabie siull be perzutied.

e

For columis contolied by s, see Section 6.5.14 2 for aeciplance ool
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Tabie 6-19

Members Canirolled by Shear

Modeling Parameters and Numerical Acceptance Criterfa for Noplinear Procedures—

Retation {radians)?

Acceptable Total Driff (%) or Chord

Farformance Level

Trtal Drift Ratlo
(%], or Chord Rasldual Compaonent Type
Rotatian ! Strength e
fracians)’ Ratia Brimary Secondary
Conditions ) | e i [+ i[w] LS cP I LS CP
b Shear walis and wall segmeants
Al shear walls anid wal segments? arg 20 i ‘D"ﬁ"r’ |Gm 1‘“5 |E”5 ;o
il. Shear wail coupling heams®
sgngiudinal reinforcemneant and
sansveise rerorcamant?
_’_;_mﬁre.ntinna! lomardingl = oGz DCGI.E GG
reinforesment with conlomminy G006 | 0015 | 0020 10020 | 0030
fransverse reiffosooment 004G D024 e
G005 | o012 | 008 | 0078 | 0G24
Conventional ImngRucinal Bo1z 0025 040 -
refrforogment wil) 0006 | 0008 | 0090 | 000 | Lol
DAt pgos | ool4 | o620
g e [EREE WS

| 0.004 | 0006 | GOOT | OG0T

1. Forshear wabs and wall segaenns, wss dutt for couplng beams, wes chonilrogeten; refer 1o Fippods 63 2l -4

¥ For chear walls and wall seenients where inelastic bebavior is gevamed by shear, the asial load oo the sazaiber st e £ 015 dp 4 etlerwvive, the
mreraber pael Be peated as a foroe-conirolizd cainponen

i Coneeatianal longitadinal reinforcament cousiars eF top and bottom siert puvidle] to the lorgimdingl ds of the coupling baam, Cenfioring
iransvarse ramforeriE coasists of (o) closed Siinps oy the ontire lmgil of tha coupling bemmu af o spacing < 3, and {1 sirength of closed
stepreps F, 2= 384 of requasdshoae sieaph of e conpding bean

4. For secondary coupling beans spansbng, 5707, with Sotien: remforcecrent contintaus B0 the snoperias walls, ssemnbioy vatoes shall be cemitted (o

e doabled
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Chapter 1: Rehabilitaion Requirements

Tahle C1-3 Structural Performance Levels and Damage®  *_Vertical Elements
Stroctural Performance Levels
Collapse Prevention Life Safety immediate Coccupancy
Elements Type B= 5-3 51
Concrete Framas Primary Lxlensive cracking and Exlensive damage to Mingr halrline cracking.

Steel Moment Frarmes

Braced Stezl Frames

Secondary

hinge formation in ducilo
slements. Limited cragking
and/vr splice failure
soma nanducliie columns,
Severe damage in shord
columns.

Externsive sgalling in
oelumns (fmiled
shorening) 2nd baams,
Severs juintdamags. Some
reinforcing buckled,

beams. Spalling of covier
and shear cracking (<1/&8"
width) for duclile colurnns.
Ninor spaling in nonductile
calumns. Joinl cracks
<1/B" wice

Exlensive cracking and
kingz formation in dustila
glements. Limited cracking
andior solice failure in
some nonductile eelumns,
Hevers damage in sharl
COlUrs.

Limited vielding possible at
a {ew locations. No
crushing (strains below
0.003}.

Minor spalling i a few
Hacas In duclile columns
any bearms. Flexural
eracking in beams and
celumns. Skear cracking in
joinls =14 6" width.

Lol

4% transient
or permanent

2% ransiant;
1% permanent

1% lransient;
nEgligible permanant

Crirmany

Secondary

0rin

Primary

Sccondary
Driit

Extensive distorion of
beams and column panals,
Marny lractures at mament
conpecinons, bul shaar
connecions remain intact,

Same as primary.

5% tranzient
ar permanant

Exlensiva yielding and
buckling of bracas, Many
braces and their
conrectians may fail.
Same as primary.

2% Iranslent
or permanent

Hinges form. Loca buckling
of scme beam elements.
Severe joint distortion;
igolated moment
connection fractures, out
shear conneclions remain
Intacl. A Tew elements may
experence partial fracture,

Exlensive dislonion of
beams and column panels.
wany fractures at momentk
cannections, but shear
connzclions reman intack.

2.5% translant

1% permanent

Many braces yield or buckie
but do nol tolally fail. Mamy
connestions may fail.

Same As prrndry,

1.2% lransient;
0,5% permanant

Miror local yiekling at a few
laces, Mo lraciures, Minor
uckling or observabie

sermaneri distartian of

members.

Same as primary.

0.7% translent;
neglgible pérmanent

Minar yigiding ar buckling of
braces.

Same as primary.

0.5% {ransiant;
negligible permanent
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