(all Alaay) daBiY) arasal cida) fid) g 4l 3150 Jlaa¥) Gluad ALAN) Jaall
Ao gl Ay al) d<laally

d\jﬂ\*ﬂ\)ﬁhﬁdﬁjw Y-

A gl s 48 JOY ) Gigam Alls i )5 )Y Aadl e ddadlaall 1515 asealll julae ddulh aats
sy Shal) 2880 5 sanall jplae g

SN AS el ) o3 auad Levie ) 8 5lall e 5 ) shaal) Jas (

G IV 30 Lpaanatl) Lail) HLial) o5 sany J1 310 L8 Lt 5 olal o Lagall lall Jadlasi (o
stjatcmmubﬂoi&ww_Mw\‘)ﬁy\ﬂumﬁwﬁmmjjtésdu:;\‘wsg
a5 AOYOU Lasaaill all e el (nasian o5 Jad 5 (aall QS 13} T a0 jlags) Jlainl (58 O e
Ak yidall julaal)l e ol sands
el Gandal Jlaa ¥ —

Z1oN) Sl ) Jie dalal) clisal Lo 3udaiV 5 dadh saaall clisal e julaall 038 (§uba
A e liall i Akl claad) o () sall dbea i o daclivall

iy jlad ¥ )
AS ) U 4 Jaasy Ol (it (531 G gusiall 2 sasal)
Lisall 4 3K5 5 A @ guiall & o Ll )4 s Base

Lol 1) e 4l Laadl 13 e 13) (e Y1 e
saclill 8 Gaill 548 5 488N dpapaaill 5 g8l aa) o] Baslil) (jad 5 o3
Base
Shear,V|
JalSia (&1 4 (Frame) sl o5 (815 (Aia) oLl of - o) paad) allad
A ) Jlaaly) Jasl dlalal)

Bearing Wall|
System
s B o ) Tl Gilm o ol e 3] e i
dlall 452V bss o) Shear Walls)) o<ill  Boundaryj

Diaphragm) ) . Element]

oAl (Truss ) Osfles alad (e (oot ) JSG JSET 5 3 ghasal) LY
(Gadaiall g 53l e (5K () (S5 A88Y) (5 58l e g Braced|
( Eccentric ) . ) )<l ¢ sl (= siConcentric ) Frame
sl Jea dinge JalSia 2 b o) st ) USi 8| (5 LY pLLa
JRIKEA( Ll

Building

frame system

e Aima o) Jal e 488V (5 5l J81) jene suaic 54 o

 Laiall 8 4Y) (o 8l daglin aldai jualic J) Liid]  Collector]
(Axial & sne (s 58 430 jal 3 Lt 3 sise ) a5l 3 giesal) SLIY)

. i JSaForces ) Grdaiall
Concentric|

braced




frame

a@ay) ol Ji e Jany S8Y1 e i o) 81 aUs ] calial) plodal)
Aol i) 138 Jady WS 4l )l 4 lid) yalie | Diaphragm
 daay) e:;.ﬂ\
(Diaphragm) bl (L dall ‘;L_w\;.d\ il oA s Ldad) al
(Shear Walls) 48y (s sall da glaal) Ll gall lall
& LS (Axial)d ssall Glaleay) desy o g siédl | Diaphragm|
. 3«8l (Flange) »is A& Jal) chord
;LIﬂ\uA)wﬂ\vﬂbGA}(cAM‘hquMMbJ( gLial) dale
c@\ﬁﬁﬁjﬂj@%éﬂ\}d&;mé‘j\ﬂ\g@\ ‘,\LAS\
s A ) da i) yalie ) (Diaphragm) calall Strut
o8 (i, liall Liall aca Jlaa¥l ¢ 558 Sl 4| Diaphragm|
i a8 (5 8 Jasd ) apkaiad cilale )
5 sinun ) Aonailly Bl (5 gisal @Y1 A1 YV a5l Driftdal Y
CJaad e Gl gadal) da)3)
Storey Drift
Oe IS O ) poall gl o) all jUaY) s o pengsf (AL aLJAH)

IMRSF) 1 siall ¢ 5l 5} SMRSF (i) g 5l
(Shear Walls) 4:Y! (s sill G slaall Lail gall allas G s
araaill 2%y 5 (Braced Frames) 52 siall &l Y
). - T Y )58 s 6l julaall Cas

Dual System

s apanall g 2 gise 3V 58 U] (e S g 3 ghesal) LY
SEAQQ)) . 2< <lllid i adal)

Eccentric|

Braced

Frame

Jsan a0 (5 ) shall Cllead 4y 5 5 juall cliinall @l af Aagal) cilidal)
oY Essential|

Facilities

o= =) (Deformation) 4S8 8 il ()5S Al saf aUAL i juaind)
o) sal U85 A sl (e a5 IS5y ST AE8Y) (5 Ol
BT SEGNREEN Flexible

Element or

System

liall dih 5 Ll (2% 81 (Truss) oslles ol sl 88Y) aUALY
(Diaphragm). Ll 3 gasall

Horizontal|

Bracing

System

VY e 35 acnae dalusall Llu 3l o 218 ) sa| 21,80 U
(ACI 318M - 89) . 45 ¥ clial sall (1 2 sliall o gialf

popdl

IMRSF

6 i) Ao slie aie o glhall g SLEY) Al (e s 3a sa g agall aldal

4@y

488Y) 5 qal




Lateral|

Force
Resisting
System
T 5 A A ey AL 5 051 ] o g 21 p L] sa| B AN )
oY) e i) JSE] agiadl aglal)
Moment]
Resisting
Space Frame|
Giiad 4ia usllae 5o g jall alia (218 Sl sal (2180 JUaY)
(Ductile) . calll 48 pai Jal (0 Aad luadt lillid - aglial) galad)
podl
Ordinary)
Moment]
Resisting
Space Frame|
8l 1 A Al o Lol e Aad) ) <l Ll a ikl
shaiall o sl olaiD 4 ) sall ye (of s AN Clalasy) 33 gand)
.4l Orthogonal
Effects
DY) sl 3al e il (585 o5 el o 1 LEUN 58 Jaal) il
1Al sl Ul e 5 el Al 5 Jleal) e 0l 154l
Gl p- Effect
(Plan) ¢s sisal 431 sall (5 58 o gl paraa Hlas o] Qall) (g 8 haila
.2l Shear Walll
e /o 700 338N (Stiffness) 4idha Ji gl sa| gkl gl
L4858 53| sl 3o Soft Storey
Bailal) 23 e Apapadall Ll 8 g0 iUl e Jomn i M) (B (381 631)
stias sl Laid o
Ly
Soil
Structure
Resonance
55 ALx o 0% 3] 06 Ll i a2 1A )
Gl g Al e 3o oS Jamy Cuny A byl e ¢) 3ol 4 Space Frame

(Diaphragm) cila sLie saclue (y 52y o 3acluey

3 giuse dun ) ldai i
5 angs i) ) o5 5all o gie L2 3 k) s8] GBI Y
32 ) ol clllaiall aw 3alaty s Ductile ) ) @l <o sl P by {
(ACI 318M-89) 483 ya¥) clival sall 5o YV Juaaill A 0 gJall  gliall
SMRSK
Jiuld Gl 5o (o Galdall ¢ (e gina G aa) 58 Gl
L4 S sl Storey
4ol o Aa gk ikl da) ) A Aal) Aped
Calal




Story Drift

Ratio

Gl e 228 gl dpapanaill 48V 5 il & gana a] Gl (2B 5 6B

. 4ul il @y Story Shear

,VX

3saa Gana Jlaa D 4 jal o Lasall 4 glia da gliall

L Jadall 1aa ‘_g )l e WS ¢ JE ‘_g Lyl Strength

OV Jead deaias lpaan ae 3Sulaia ¢l Jal paand s L&ial)

Lol Ao cliiall s Caiat (a5 488Y) s 4ill dagiad  Structure
LS e sl Sl

43 sale Ao gana Al sl 5 Linall (pe alll e 3all 5o R

. Alasy) dadal) oy Tower

(03331 (Rl ) 5 all Jand panme 21 3 ] 5o Tl )

il dala 2] i ) Vertical

Load

Carrying

Space Frame|

e . 800 (Strength) 4iastie J& g2 Guldall gaf Cimuall Cadal)

_ode 3l 4 Jid Weak Storey

(oY ¢ sl SRS ) il laidl ¢ —
(o e 5l LRI ) Gagailly Ssadl @ — )

M\QM\—Y
LY At g Al 5 el Judl 5 a8 sall (ol a5 L) Aidaiag (3l e slaa cliiall apanal callay
Seismic Zone 43131 Adhaiall Y-y ¥
(Fig. 1) Ved JSa ail | labiad) s3a a3 5l (38 el Jadadiall oo 4000 1) dilaia 3 4y oLy a9 JS

Seismic Zone Number, SZN 41313 dkaial) a3, Y- - ¥
e Adlaiall V3150 Jaleall 5 (SZN) Al 3150 dddaiall o8 5 aaad (Say . 310 (5 sl 1) iy
.(Table 1) ) a8, Jsaall
Occupancy Categories, OC Jidy) <l vy - ¥
Y, dsaall Asa 6l (OC) Juaiy) clid saa) 4 Aae IS ady | isall & gllaall dlaad) d4x o 2aas
iiad g Andi J gl (e haadl Jlad) 438 e aldie] (1) aall 00 Y) Jalae 21085 5 (Table 2)
Y asll J gaall 13a culallaia

Seismic Performance Categories, SPC 31 ¢)) cilié ¢.y - ¥

Dbl ¢l (8 LV e o3 al Gosllaall 3L (5 sise () g (C) ) (A) O 2 s8N il
DOV Aals dpasanal e ol (A) 36Ul e (e allay Y . (Table 3) ¥ aé, Jsaa

Configuration Requirement Js&l) clhia 0.1. ¥



Gledal J gas A g5l Jo A4 Hla g ALY HUail) IS 8 ([rregularities) JUaiy) aie agan
Gin ol Cilgal Il bl 8 a5 oL are Aaliiiall Ll b as oY L A S50 AS Al s Sl
4@y o sl Lgie lia allas &

ol oY) 8 aUatY) aae SV (Table 5) © &) Jsaall

Lsal) s axe cLs Gan (Table 6) 1 4 Jsaall

Structural Systems 4Lai) 4lil) 1.y . ¥

a1 Ll Jaall 138 a5 (Table 7) Y i) dsaall 3ol 58 Lo o dadaill) oda Chinad
g ;Y 3 gan el el Lyl aail) 43500 W (Rw) ) Aed oy el e lé)) 3 50a o (RW
o Ay Al o il 5 (33 jall (e Aleally Lala gd

4o slie o gY) 551 A-Moment Resisting Frame System o=l o adl Lyl ol - |
4 el o) (3 sk e oy IS 4N JlaaY)

Gib oo 4yl Ja¥) daslia (a3 1 B-Building Frame System il ey alai - oo
. (Braced Frames) 52 siwall <l Y1 5l ) Shear Walls (o=l s 58 il =

ISy pe 5 Aladie dliy) Aadl e Jady L) ol 851 C-Dual System Al pldaill -
Dok L AVl s Saaip s Al Aga (e A8V (5 ll 5 g (e () )5Y) Jleal s

L JalSie el IS ) IS () 551 e Al Jlea) a5l - )

A (e 4a8Y1 Jlaaly) ol - Y

Bacldll a8 38 (e IV daglia o 08 (5358 ol lujd ) asall aglie Sl 2] 5 ) -
. s/ s (Base shear)

. (Braced frames Yiuc 24l <l LY i (Shear walls) u<dll s 58 il sa -

s s Ailal) (o ) & sama Lo gl (V) 5 (V) (8 oDl () sS3al) aallaill ppenmi 5y - ¥
. LA@SJ)‘.AA

dala el i ) oy Al alas s System D-Bearing Wall aasll o)) jaadl plas -
Ll g Al 58 Al (5 1 Lo gl Zailly Lol () 5531 Jlanl Alalall g paall o gl& gl S ) 5550
. (Braced frames ) 82 5ise & Ul 5l ( Shear Walls ) o=l s 53

Vaiy dsaall ol e Sl Lk o8 E-Undefined System 23ss e alai — a
. (Table 7)

ccliiall (e Sl e kil da) all eda A o A s adaadle

A 5 i) e (Bl Jla Vo) oY

A3k o S jal) 4EY) (ol A8y aladiuly Sl e 8y al) 513 AEEY) (g ) e i *
. AL auay) 58l

: The Dynamic Lateral Force Procedure, DLF 4Slual) 48y 5 sl 44,k *

43 )kl 033 =aws 1 The Static Lateral Force Procedure, SLF 4SUul 4@y s @) 45yl *
OSars . el £l ))5 (Occupancy) Jwiyls (Regularity) JSall sUaiil (e 4isma 2o p5 o
© a8 Jsa o (Irregularity types : A, B, C) sai¥l aze &¥la fae Lo Al ciliingl) 8 Leinlas
: (Table 5)

(SZNT)Y iy Al 3130 Aalaial) G adl gl) Aaliiiall yue 5 Aalaiiall ciliinall JS (

C(SZN1)) ady A 350 dilaiall 8 428 gl) dabiinall e 5 dabinall cliinad) JS (1

Jsaall 8 Guall 48V (5 58ll 4 glia pUaiy 335 3l 5 T 5ie (VO) e Lo i)} Jay () dalatial) cliidl (-
(Table 4) ¢ &) Jsrall caua (S4) g 530 (e i e A il il didl lae L (Table 7) V &)
A G (45Y) e ST B 5 Ll



leelii )l 2 Yy 3l oha dad e 1 3 Y A (Irregular Structures) Aakiiall e cilaiall (2
e (V) e
System Limitations audaill agaa Ay - ¥
bl o3 85l ol il ¢ g ALY Aabait) (any Jleriad e da) uall any cllia
Lelant 8 8 (8 Ay ) il Lgad ol () i) ( Discontinuity ) saiwe e Lise (1
oy 4ils (Table 5) © &, dsaall 835 8 WS (E) g5 0 ol ol ane Jia ¢ « (Capacity)
Camall 3l (Strength) dsestie 0S5 Le die il gLl ol pfilds ge 3G Lel e Y O
L odlef ikl 4 glie e § 10 e 8T (Weak Storey)
(RW/8 ¥) = Lais 4@l 40 31558 s daslia e 150l Capmall Gudal) 0 6S; Lo die ;o)
A=)l Bl ga WS dpasanail) 5 8l (e Corua
Al pe Ldolad L) iy 438 Badaall e ALY Aakail) Alla 8 Badas e AL Aakil (o
ALYy Al il e ollds Lenss (Rw) A Led 0585 Cuna (Table 7) V) dsaall (B335
AL (aliatial o Lgh a8 488N (5 sl Lgtia slia jedai p 4pSaalinall lpuaibias s )
T 50 Clsaal b dan sall g alitiall e aUaill e L A Ll ares panad o g (o
. Logd Lead) Ll bl jlsie ) e 34 Gy (1 & Tables 5)
Static Lateral Force Procedure 4istul) 4,88y 5 g8l 48 jh 4.1-Y
Ll A 1) slaall o) 3 gl e e A0 10 mpanaill (5 8 5 o ml 8l (S
: Design Base Shear s\l (a8 3 ¢ arauai V-4-1- Y
D s olad) 8 (V) Baclal) (adl A dpasanail) 5 8l &l

- - Py
Zw:'hi

i=1

Dl

. (Table 1) Y &, Jsas kil (Seismic Zone Factor) skl 1 3151 Jebadl) Z =

. (Table 2) Y &, Jsaa kil ( Importance Factor ) uwell &aa¥) Jalas | =

oSas (Table 7) V i) Jsaall coua ga2e Jalas 58 5) sl 315 30 Jolas Rw =
(AU b aial A A 5 AUl e glal 3030 5 53)

oS3 il Jlea¥) adl) Glaa S cuall 030 (e IS0 5 1 cnall 0550 W =

Jsall ) deall (e Y0 JBY) e iles gl 5 ¢ jlaall Ciliay - )

panad 2 Jlie ) G 3 5alall e ys Ja Y O e 438 ( Partitions ) el 8 25a s Als 3= Y
YoldaS or e gl

A Ol el (s JelS Adla) cangy - ¥

AUl Aabeal) (e saaat G (ga3e Jalae C =

C = 12534275

TZIS

. Cua

-

(Table 4) ¢ &, Jsaa il algall 43 ) ol & Jabae S =



Lgbon iy 5 sl all a8 L™ @lld 5 (L) ) 5 3(Fundamental Period) 4l 5,5 T =
AT
A Alsbaall s Gy 5 (T) i b (sl gaand (S

T =2.44 ¢, (H)**

HEAETEN

o mll A laall 4,3Y gall el Lal el U Ct = 0.035

48 aiall 53 yiasall U Aaliaal) dlu A1) (e s sall e slial) el i UM Ct = 0.030
. Eccentric Braced Frames

. oAy alawdl Ct = 0.020

. Gsmie el ) Base sael g (idl ) glis,yi = H

Sl Ab g oo Sl (i (e Y Jastad O (S 418 Aiilae s ¢ = 2,75 panl) el i Loic
Agalall 45 6

Aal V) sl ()6 o sy Laaie (RW/8Y) Ulias 3 583l (5 58l Jaaaly cilial sall ol Laic
.(+»+Ve) 52 C/Rw sl

s &LlleaY) Base Shear s\l (a8 548 £ 598 ¢ g 1 g g8l ol ) gl Yo42- Y
2 Al e alaall Guea @ltd g Ladal) plis )

F,+Zf F

Iml

vV

s
[WEEL N

D IS Ly (N pmie ) Ll e B8 535all 538 sl 48831 5 8 Ft =

F,=007TVZ0.25V
F,=0 when T'£0.7 sec

() ) Adlaall ) okl (e (AU Al e Al 5 g8l ) 5 gl Adla) cany

(1) el e 3 5l 338 5l 2831 5 il =

bl L ey ) 5a¥) Gigaaia sl 3l shall e Jlea) =

O guaia 40 Lo Laial) gl e () 4Ll Base Shear saclall (a5 8 (e duiiall 3 68l a )98 oy

L SYS(n)
Fr=@W—-F)2ds
Zwihf
i=1

Mass ) JSI @555 o Liiadl e G jsall 5 X sasiall o 5 555l 35S pall 281 5 8l saFx
csmidl b (Distribution



1 sIX il il g W sl (e el o

ol 3 g8 8B a5l Ya4ay Y

D SAS padll s 8 a5 o sS Horizontal Distribution of Shear
F SV X @ guiall Lareaill Galdall a3 8 (‘

»
v..F,+ > F,
i=rx

LM i Gen @l 5 281 (5 8l o gl sl 1) alail (e AdlA pualiall e VX g8 ol (@
. £ 55« Diaphragm il sLie 255 i Cus paliall 026 Rigidity

: Accidental Eccentricity 2 s=idl je il sl (=

OF ol 8l o pasia IS 8 oty ald ¢ JlaaY) 50 1S (pns 8 Jiand 3 483 e sle) e Jal e
5 il i = el (Dimension) 2 (e (0 ) Jlaaay olal I ‘ﬁw‘ S 5 e 4al je 48K
C?J?)'; d}aaasl\ Lﬁ)}p.u'&)ﬂ\ aloadl o HlaeY) u-uuahi Lﬁ)aﬁdﬂ\ bl.;ﬁ‘}(\ujc t;lJ)ALC}
A (el o B el A gamaiall 1 v () puie & E8Y) (o siudl & (Torsional moment)
o3 aill (5 58 aniil A paie 48y yha (gl Jlanins) (S e V) adal Cang aUaill 4 ) 4 laall pualic

Torsional Moments &%) Al agje £-4-1-¥

Al o Al Eccentricities <l i) (e @ikall 8 el Torsional ) ae Liy -
. Gl @iy 8 3 o 8l ol ) A i) alas jealic s Lled) al shall <l giuse 8 dpasanal) 4]

5583l A ase A asaiall e ol eV (e 25500 Torsional () as e bl of cany -
oded

s (1 a8 Jsaall A £ ) Al Jagde Jsas ale (i Lee Bl (3 oUT) aae aa g 13) -
Gl (5 sise 0S5 3 seaiall e Cal V) (e 228U W 450 Jaad b Jlie V) e aY) 138 341 Cany
B Z\_JLSI\ Aozl [SEINEN n:m;j ?35’ Lﬁj‘j ( ) (JAL’.‘J‘ GA

2

Z£3.0

A ¢ max
120avg

HESTEN

. Gswie & Displacement 4al ) LSl =

sl g ia) A8 el Ll a3 el o i) =

Overturning <&} o-3.1- ¥

Ft 28 200 3150 5 5l (e e slia o sthaddl Overturning Moments <&y a s e clua &3 -
ealiall oo g el oda a i as ¢ 4l shaiall (5 siuaal) e dadl sl il sival) e 338 el FX
. Rigidities &hta cuwi cas Ll 4 5laall dalial)

cael 8l ) peaie JS 8 QY] Ge dadll) g a8l J8 sy -0

da slie 3 Akl o) ad 13 AT A gale ualie ) OB e il (o8 disad (Kar -
LAl gl Jal 488 Stiffness 320k

aise e @Y Jla¥) daglia peaic s laaic B ) (5) C (N el il a¥la 8- o
sl o d)dsa S (D) gs Irregularity ol AUEEY) ae Ala A Jall s Ls « Discontinuous
o2 Jie lggle S5 55 il saee ) e cony alld ¢ T ad ) Jsan 3) D (g5 o8Y) AlsiY) aae dlla b



el AT ABLAYL ) JlaY) de sane oo 43U Axial Force 4 saall 5 sill daglia jyualiall
-4 sl Jlaall

DL+0.8LL+3(Rw/8)E ),

DL+3(Rw/8)E +,A

ci A s 41 UV Jleal s ally Al Juaa¥) 4 ) E (5 (LL )5) DL (ol &

LY yaliell ¢l y8 e Axial Forces 4 ssall (g8l & 3 Ol 3aee Yl o3a Jie Siaiy ()
sl i ) s R Y

el s <adl Axial Forces 4 saall s il Jea e 5,08 ¢ 65 f aac Y1 o028 Jial Cangy (Y
Working stress Juxiv¥! Gilalea) 48 jhy aeaill vie Wil | 4 ) saall (6 58l 3 ganll 4o glia 5 glat () 5
(YY) Llaiay A 7 sansall lga Y 8ok 3o e siall o2y Sy il

s 8Bl cltlaiall (33a3 f saae W) o34 Jial Cangy (F

-5 Jealiill g apaaill (53— Y=V Yo ¥ ) 2

Galdal) da) ) agaa 12404 Y

b oSled @l (5 siual dunilly ol sieal 2,8Y1 Aa)3Y) 4 Gidall 4a13) : Storey Drift Limitation
Aal 5Y) e IS Ay sl Aa) Y1 (A Jay s | Aeranatl) diladl o il s Aal 3Y) o3 Juand G 4 i
Sl ase o Aaslll el Ay

AU 2 gasd) Ul Aa) ) Al ) glats Vi cany -

Fundamental amlay) Lasdl 5 )50 culS 13 (Gl glii sl h (=h e, v 0 408 Y5 Rw)h/«,+ €) -
.4 (+,VY) o= B Period

Al (4L,Y) oo sl (s st Al Lidl 5 50 S 13« Ry, v 0 £ Aad Vs Rw)h/e, e oY) -

Base an\uﬂﬂﬁgmgw\ﬁjjﬂ\ u.us.\g.éa.a\)\]\ u@gm\ BJ}J\ %)
. shear

Gl gl 4 h ) (

On Lelan (S A slhaall Al Y1 of e la ol a3 13) o3kl 5 582l dal3Y1 2508 glad (S -
Csball Aol e i Sl ALy e 5 ALY pualiall

[ C Jeolrall aclisay Ay guuna (5585 Of Aal 3Y) ol Alaniusal) Lpapanaill 13891 o il Koy - o
Os2s s yrall LSlSuall 2ol il bl e Period sl ol (a5 s il 5 J(Y) Aalaall ki)
(450 VO) AW (C/RW) wesll Al 5o asdl sle ] 5

Glaa e Al Bl phall a3l s o552l 5 558 ) 2 -Effects P gl Jasll 5ili v-2-)- ¥
DU el Stability Ol g ausi (& jlie V) e 3355 Ol s (P- Effects) ¢l deall 550
Sy

4 84 sl Al cldlaiall J3Y 31 s & Vertical Components a1l LS jall A-3-)-Y
2(C) S elay

€Y+ Jeai f e Horizontal Cantilever Components o s:-SU 4831 il sall o (
oY) ) RV e 8 yise 35S g 5 (Bla (e

VT 4EY) slgay) Al ¢ a1 aranad & cang 4aild ¢ 3 slhaall Jlaal) gadlae 43S ) ddla) (@
LAY 5 pe qand B gl 2 die )5S Cuall Jaall e 900 (ga ST ardiy

43 ,hll 228 Aaia3 : Dynamic Lateral Force Procedure Sl 1,831 (5 sall 4 jla ) +-)-Y
Ll alall ) ey Jalail JS8 555 90 lia (et o el A€ualinal) oyl al) e

cliiall Jo 5380 e Aulid) pe il ja g Aulid) palic o o fisall A88Y) 5681 ¥ — ¥

LATERAL FORCE ON ELEMENTS OF STRUCTURES AND NON-)

( SUPPORTED BY STRUCTURES STRUCTURAL COMPONENTS
NP



Nonstructural el aslasy) e S el e g ¢ clianal gl o ol jal e any
O Ll e 5 3%5 54l Aalall Equipment <l el i e lliS 5 Lgilini s Components
Bracing <lledl s Anchorages <liial e Attachments <l (5 giad o Gang (|
OOV A slie & S e alaie V) Ggag Y Ay sl
) shll dllee A 4 slhaall Equipment & ueadll e IS JHY N A glial s O ey (<
ol 1Y aagd s e iy 38 Le gl ) 5,1 Al A 33U il
Al of 438 5l <l agal) of BV e (s LS Y e BB 035 S G Sagatll @l (g iy oY)
. <l aall alall
Components <bs xlly Elements saliadl o 488Y) 5 68l Y.¥.Y
: Wl ALelis A8 A0 5155 8 agldy o oy Wil 6 S22 55 jeaie S
Fp=21CpWp (%)

B

CS el gl peaiall ()35 Wp =

. (Table 8) A a8, Jsaall 8215 dalae Cp =

L ) CMalae alf i (o (1) 5 (Z) Dlabaall w0585 O ang - |

L) ol LY

Ll e (1) dabaal) da 3353 () g ) 5)Y) AaDls Aada¥ 4 gllaal) ol Jagatll 5 VYY) cliial - )
(05°)

JSi 5 3 i) ol dge ganall 308l ) sall o laeS e & ginall il al) 5 i AN avenadl - Y
C(0,0) Wl e (1) Qalaall e 3355 0 oy Al DLl e 5 5had

Jal&l (1) Ll e (1) dalaal) 4aé 3355 (Panel Connection) o)) cdla s s i - ¥
il

Adiall ol jaeall UK 5 Ailiny) e il yall 5 4lisY) yualiall (Cp) Jabaall Jasin - o
Fixed Leise of (Lo el 0 s 385 5all 5 Adaall <l jaeadll < s s, uls SSupported 355 5l 5
A8 ma b Gl e JSG0 3 S8 Hall ) jaeaill Al Wl L Al (4,0 1) 5l ) aal Base Period
A e (40 1) e S W50 Ol e

oY) e Slel smiang clia jie ol 0 e IS5 il A58d) jealiall duilalls ) Clus o8 — o
(Cp) 4 Ji5 ¥ o e ¢ adde Aniall Laall Gy jualinll s3] A€l (ailiadll 321 25 ol Lpapdal)
(Cp) pf 225 « Lluadil] Al ol e s 85 (Table 8) A o) dsaall 88315l Aagll (e
A ady Jgaall 8830 gl adll Camia Ll Je el 8 0y JSGy ()Y e 3385 jall &l jaeaill
(V) Wil Hslas Y ol e (Table 8)

S aiall 8 JISI @55 o o (1) ) Aabaall Conen & gl dpapenatl) 48N (5 58l & 555 - 2
Al
YN Al plas ) o 8l Jas 3 gl g o) e asenadl SIS Laially Wi jualic

g s>l (Se Diaphragms ddeall 403 Y5 4 jall #1591 clide e 8 il (58l Al -
(=Y =Y = YY) Eg (a-Y =) — YY) s El )

Daeaill Jlaal) ST Jaad ) 48Y) GlaladY) & 8l Gulai -

SYSTEM DESIGN REQUIREMENTS il asacal cilallaia ¥ - ¥
Detailed Systems Design Requirements dlaiall 4kl asaai cilillaia V.1 - ¥

Aaill jalic A)é.'ﬁj(\-\’)M\au&éﬁdii@mﬁ‘g\ab&}!\;w?gﬁ;eLc AJPER R

Aoareatll Jlaa¥l da sl 4 3150 5 8l A sliad adiaall



SPVA ) S Al il a5l e 1)l el Adatl) el e ALY pualiall 3T of cang
s Au) Cllaiall 5 dadail) ae SIS 5 ((ACH AS

Combined Vertical and Horizontal Forces 4 sall 4, selall 5 2,81 (5 5l - |

sl s Al Jlaa ¥ GBS 5 41311 (5 58l o sk ST el aalic IS panal o o

Uplift Effects a8 1 < il - o

araaill & Cilanin 1305, Slie W) Gaes DY N (68 ane Alialall w1 ) il apaadll 330 of Cany
ol @@V il e JIE 3 dsall ) 35Y) i o 5k 4id Working Stress Jlexind) cilalea 435k
C(+9A0) AL s

Orthogonal Effects 4 seall <l il - o

Cilalasy) 8 J3Y 51 S ja il il (AY) 5 (BY) ol 3l oilaid) 8 cllalga¥) 320 casy ()
DAl Yl B el Ll skl e o AY)

T A Jsadl oyl (E) g 5 e hiwdl i Irregularity sl axe Lasall 8 oS 13) (1
.(Table 6)

dllys (Table 6) 1 a4 dsaall b3l (A) & 55 (e Jadusall b oUamil axe Wil & S 13 (o
- Ol ) gaall

LAY 58l (e lie Guadaliie (pallai (g s a Lol 3 e dsee (5S0 Of (o

e sl 33 inall s 2seadl 8 YN 8 (e A3l Axial Load 4 sl 558l culS 13 L
el Lo = sansall ) gaall 558l (50 Y 0 (e JB) (Y

Clalai¥) aaly 40515 (6 @l e $Y 00 Jaad o pualinl) avana 2y ol 40 sl il 3l 38T a3y (Y
el 3391 g IO (g2 genll olad¥) 88 5isall Al 1N (658 (g OV L) lliaa
. S 4 dae ks 3l Combinations

Al ALy At Y Y v Y
ple -

Y ) il L) Ll s Sl cp AiSaed) bl e Al gl i Ay )l 24T cildal 18V o 8
bl Cas Aa SV 1539 028 (e & 53 JS sl a5 (Table7) V dsaal) b daase a5 (Y =1
all 138 Auals LS clbllie Janiu g dalal) GV ) (558 ol Laslaie) oy il 20 alal) 2ali3Y)

(Y=Y Al A
system Detailing Requirements for Combination 4l 4alaidl Jualisl) cilullia -
dalide dlis) dadail oy S yidie ALY LS el culS LS Lgidas o 3O saiall dduadill coldlaiall oy 33

Connection <—ajll ~a
panad () Auza 5 yaall A0 3150 (o gl o i o Lgale 0 (il yaS g 3aae Y G Adal 1) ) Bl sl any
cGlhbadl e Gluald mua g 2 of
Deformation Compatibility JS&ll & il alad) - 3
8 05 G ang A88Y) (5 58l o glaall aUaill (ha 6 (585 Of L allay W Al 5 LAY jealiall S
LAY Jleal) e A3l Aa) 5Y) Cana (RW/BY) Jalay Ly 155 Laie sl )1 (3530 Jas e
& Sa s Effect) - (P g)oal) - Jead) 5l 4alasy) jealiall s3] Jlie V) cpm 305 o g WS
4 pm 4 7 senadl AgaY) &é ) Gllaall & Working Stress Jlesiu) slga) 45 jla adiad il asliail)
(V,Y) 2l

Ties and Continuity 4 i) g 42y Y1 -2



AN 58l i e 3508 cdla gl (85 oy L ASLat Lasall o) Jal gaea 05S5 O s ()
G ualiey Al bj\_u‘_rud\ (e B yaall ;\J'.;‘Y\ @AJ:.\).\U\ u_m:a‘u\a‘;m\ aaSy L@J”\AJ e\lﬁ.ﬂ\
LBomall o) Ja¥leda () (e (Z/3) e B Y Aaslia
318U 3l ga IS5 8 i all 5 AEY1 5 58 Aa slial Alia oo (Truss) Cslles sl 8 a8 JS 2555 (Y
- legie 0S5 Galal) Al deall g Cuall Jeall ¢ sanay 4o jae (Z/3) oo 3581 038 J85 Y umy ) slleall
Concrete Elements 4l Al jaliall -
8 Alanall 4003150 o il J& e 5,0 (Collector Elements ) dxasall juabisll (uals cangy
LA 30 o sl eagd A glaall paliall ) aall 6] 3a
Concrete Frames 4w Al < Lyl -
Lo Ggiad o) 488N (5 sl sliall aUaill (et a0 5S5 S) Aaanaall il A1 dpe ) dll il jaY) e cany
el
(SMRSF) a5l a slia Ll L) 3 JUaY) 6 5% of g (C) G0 o1aY) & ()
p el A gliall Jaws ia &) 53 jUal ol aaS SR 5 5Ss of cang (B) G0 1Y) dsal (Y
. IMRSF)
Anchorage of Concrete or Masonry Walls sl s Al Al ol jaad) codii - ¢
SIS ladansall o3 JS5 Cumy Y] 5 Sl )Y (8 S G ) Al j30 0 sl i ey
Laslia Ao Hol8 (5 G BB 5l Sl Y15 Ol paadl G sdlae 050 O a5 ¢ Oyl s2gd 4388Y)
Logad e landl e I shall jially (ofcissd sUS V,0) ol aaS &l s 58 i( Y-Y-Y) anll a3l sl 4884 (5 6l
(V,Y0) e clidid) Guand) 33 Laxie Anchors <lisiall (s oY) o gl Gl jaal) aecad o ang Sl
e D L) eaic 8 Clidall (80 Gang 430 48 ) Gl paadl 5 ¢ aa) @) ol jaa Alls i
sl 2ic e 3 Diaphragm Deformations bl dpde Y1 IS5 a0 30 casgy . ol aall 4
S BEEN
Boundary Members skl ¢) 32 - b
o flexure governed by sUEVL de Sadl s pala J Aladal) ) of 32 3205 o aay
Diaphragms 4.lall 4289) -
4 7 sanal) JSEN S il ge Diaphragm ball sliall (5 sia (8 JSA) A sl b Vi
JalSal )l yaialy Aaatlall jualiall oy 31 Gl 3 43 - yaal JSEN 3 il 43 aailall ealially
cJla¥lodn aedy yualiall oda et o 5 Al JaaY) il caas iliay)
Diaphragm Forces 4-lall A9 598 - )
2 A Alaleal) G Al (g gl o gl cdanadl 5 Clua )Y ddie ] annad o cang

n
Fi+ ) F,
Fpx= i=x 4

" Px
E wi
| I=X

(I Wpx Z +,Ye) dad e Ji Yis (Z 1 Wpx +,V°) dad (Fpx) 358l ) slas Vi cany -




) 4858 gy gl sl QUi jalie e Al (5 58 Jib o (Diaphragm) caball sLiall e S 13) -
( (Stiffness) 453k 5 i suabinl o33 (Sl CIERY Tyl ) 4lind o (5 3] il fa e ol
oMkl 5y Sl Alslaall o Lbion o5 ) (5 a1 1) A0 il (5 gl o3 L] Cany 4l
Diaphragm Ties 4lall 43289 4y i - ¥
laled ol b atue Ties dday )i e sl of Al 2l o) jaall dee lall Adiall 56 Y1 (5 siad o cany
.z 38 333l cudill 5 8 a5l sLiall Chords 4l o Struts

. Main Cross Ties )l
Framing Below Base 3:-slll Jiui 48 - &
Lisdl e Overturning <38V ¢ 85 aaadl 5208l Gl (558 JB5 o 3 008 20l 585 Of
A el Gt B e V) (e Jles DU Al Aaplall A Sy g aliud 4y 400 )
Building Separations (sl 3as)) - J
AS ) s La ) ial die Ll ) il 4S5 (5 a0 5 sline IS o ol @l 0 66 of o
fparaaill JHV 3 5 8 4al ) s b W a3 Displacement 4l kb Al )Y 1aa T o s aall 5 50
(RW/BT) iy U g e
Framing Systems 4l 4alafy) Y.y.¥
) A4 i gl e JS il al g, JaBh Lgluald  duila A0 JSLgd) cilallaie aaal & 7 ale YA YLYLY
. (Table 7) V ad, Jsaall 3 3, gl Aalad) day ) £ 55
Combination of Framing Systems 4-Sull Al ¢ 48 Lo Y-YoY-Y
) ollliall (3Ea () Camg 4l aal e 8 ALY Adail (e dae @) Sl Alls 8
Al Vi Jsaall v (RW) = 4 JB1 e o s (51 sl olatl (g1 08 RW 4 2 35 YT oy -
sl @y defagl) ) shidl olasy) & O3V 0 aglall sy el
oY1 L a5k 4is Components Wils s 2l dilise (Rw) af cld 4l dadal oS a8 13 -
. (RW) dalxall (3o e sl el dadaid 4 gllaal) Jualiilly
Limitation on Framing Systems 4l 4alail) agas YFoY.y.Y
D(A) SN el A -
(A) 48 (e 401 3 Janiany o il 3331 038 8 L = sansal) 2Kl laal) Aadail (e & 53 6 (S

(B) SN el Ak - o

s Al il i (B) A e Sl qamds of any

Ll (e 2alg ¢ jie 00 e Leeld i a3 A il 8 YU A sall pUaill o o of cang — )
;aalal)

. (IMRSF) ¢ 532l o slis Jaus sia &1 8 ) alkai -

. (Dual System) A\ alks -

s lena &5 (Shear Walls) p=ill s # Lil s i (Braced Frames) &3 siwe <l jaly olai -
81 e Ly Apmsanail) JY N 558 0 SYY 0 50 W Lo 85 Gy il sl 5 0l JUaY) 038 ()5S 5 18 sl
(YY) 0o un Y Cumy sl g )l aUail) 13 x| (Torsional) U1 es e

: (Interaction Effects) dlabiall JL5Y) -¥

Al 135 e A0ka ST jualial 3 slan ol yualing ddalase J3Y 31 dasliall 4 ) all <ol ey clS 1)
Y D) Carcay Y s C’_:\J\_L:}(\ ptanal Gty 48 JJYJJ e}u.«l\ (;Uéﬂ\ 8% Tc_}_; J.-a\_'ud\ sda 5
Aa ) Ll e W) s asenail) 340 () Gang WS A 305 Al U (6 8l) Aa slia e Lt paia jualiall
L35S Aball paliall e Storey Drifts Gq) skl



P SN el il - Y
Jlen DU Ao lie (585 Eumy J3Y 31 A glie allai 3 A8 jLEal) e ALESY) jeslial) JS (3805 oy
Aaganaill Gl shall a1 5] (g0 Abalall o jall 5 Al
DY) s (lé cliial sally G sllas (SMRSF) a5 all  slia Jlitinl 2 8 U] Jlextiaal IS 1) - €
adbend Sy 4l Cliual gally U gl (0 al g atlerial 2313 Ll | el s g o Gang
L QY)Y ded e B (Rw) 4lilas 4ed (Rigid) ol i) oUai e (Supported)
2 (C) SN el Y s -~
Cleld ) 2 san Lg) Glias (B) 2l cilllia (C ) Al daalall luall IS Aakail) 33 o cany
. (Table 7) V s, Jsaall 3, 5830 Sl
Design And Detailing Requirements Jwaiill § aaail) cilyllaia ¥o¥- ¥
D IS Yl o gliall Yl jeslic Jaalli s aranall 05 O
Glallie G (A) 2l (e Ll e daiaal) bl aaad s (A) 00 el A8 Yoyoye Y
. (V) Chapter) Jwaill sle) s axe aa (M-89) ACITI A 48 Y il all
ki G (B) 23l (e Ll e ddiadl) bl aanai : (B) 1N olall 428 YoY-Y-Y
" ( Section 21.9) sl 85315l ksl slel e o (ACI-318M-89) 4 Y Cilial gall
Codkel 2l sl (YoY-ToY) i andl s " dass gl 51 ladll (Bl A ol Y clllaie
(C) Al G il (e Adiaal) lsall ppanal Gty O im0 (C ) (IS el 4 ¥ov-v-
.(Chapter 21) Juaill Lz Ly ( ACI-318M-89 ) 4 oY) Clival gall clillaia asanl
Foundations <luluy) ¢— ¥
e V- £ ¥
al) 138 85 5 e e Litiall ae Ledliail (SLal 5 W pualic 5l Juadi s asanad Gildaly Of cang
(B) 5 (C) G eha¥) i b 55 8 (5 58] Al il g g
Soil Capacities 4l daglia Y— ¢ ¥
Jueal Liazidl) Load Combinations Jual! g de il Gaplil) 4 55 Jea 4l iS5 o an
LAl pal 5 g el Jreall L) G 22 ¢ U sie Strains SV 588 Gb ¢ Y
LAY @llh ¢ 1) Y )45\1 4 7 samsall 4 5l dlga) By ) Sars , ASeliall
clulull Superstructure Laiall awa sliil) ¥— ¢ — ¥
paliall 38 (e dparaaill (5 sl Ja Canlie ClululG Lasal jualic ol (lSa avaal 05 o cang
)
Foundation - soil Interface 4 il 1o (usadil) 48da ¢ ¢ _ ¥
Overturning <& a5 51 4 5ill da glie Clua die 4l V) Sl & (Ft) 3680 Jue) oSa
. Moment
ANl 15 o109 il Lt cuna cilidall Lald cilllie 0 — ¢ — ¥
(A) SN e1aY) 2l dals il (
C(A) SN el A 8 daiad) el e (££-Y) J(V-£-Y) a5al o Le ek oSa
(C) 5(B) & 3150 5o la clial dayls ciliina (o
(A) S0 el 28 cllal 31l Gisd o (C) 5 (B) G el 2 b daiad) il cay
(=0 —E—=Y) 5(T-£2Y) oyl 850l col ey cillliie SIS
Investigation &lsii (=
Aol i dee a8 (Y —£-Y ) () -8 = Y) 2y A lhaall 4yl s ) ALY
+ o Al 3 ) shaally dalal) 4y il Clagl il analy
L laaiall )l e -



. Liquefaction a—<i! -
310 S A (e Alalall et Cusnas A il rdane (3 3 -
. Caissons slall ciad Jeall bl (i £ 5 Piles (Gjlsill dald ciltlia 1 — ¢ — ¥
Design For Earthquake Motion 4 313l &ilS jall aveai (i
oy 4al O (o yaias pealindl a2 ef (S13) LY e Jaraall Co e 5 (3350 sal) apanal cang

A S al
Jsb e Y+ iy Ik o Glu ) (e AR jaliall o3 Jiad uliaddll cbillaially ubaall (Bl
L

Footing Interconnection /il by 5i (w

LA e Agliie il gy ol Aday) ) aile s Lein Lab (33 3) &) Gy Jaa 53 o oy — )

a1 Y] asee sl BaclE ST e )0 e J8 Y Jaraz g ab ae @ dda )l Aileall a3 4l o) oy — Y
A pe (Al e Jilas (e adliia Ty el e la )

dale ailgd ) - ¥
ae vy
das 2l 5 (sl Ciaas Laxie 328l Ale I3V 31 JSES Can Lo 5 (e By 58 Apnia A8 J3Y 1) & ks
D0 138 Jie N Al ) o jae 558 3 Le Liia (im yaty of Jein¥) (S5 Lite (sl Al mymy o (S0
e 8 (s sia il (I Y il o cangd O ) (525 g ) ga 138 T Al yia
AL Slhall ey avanaill
- ol pal Egaa 0 s Adaaal) J Y 311 A laa ()
)3:':J\)..'a‘\J\u@d}@@&ﬁ}ﬁ)ﬁsﬁm}J\Fidﬂ;d}ﬂé"éﬂ\ﬁhd)}(}\h}&(\‘

5 A B AL Cleaial J sean e S (ALY Al Jlges) ¢ s 328 Adlle J3Y ) da gl (F
-l 8 Al

Ductility 4:salll Y— ) — ¥

LDl (5 a5 ¢ il sall cn Vgl s ) el e €5 el (5 5l (a0 Lo i (S
XYY RENgY] Duct|||ty3u}aﬂ\scﬂ;l.ul\ J\w@a&w&i\)dﬁu}#\a& didu)a.d\ Cliiall
Aoy oS Lils 0la Al Ll | 35S At Al Qi 0 dmy aaily G Gald S5 3Y gl b apalall
Bﬁ%;ﬂwmp@hﬂ\gh@@aﬁumuﬁ}D|stort|on4ﬂ)&ﬂ\}ﬁm§7\whd§t}
apals o dlae V) 2 4ild g5 ¢ Aalidl Alu Al JalSI Lt Ja g Al g JSEN 3yl (aliay,
emé\”sﬂhucd)\y)\ 6}3 ..\..gJJ Ladic 3).31_.\3\ QYM\‘;JL}@—IY\ tm&_s 4\%_):“.3.\}\ r\ﬁu\ UALA.\AY :U_gdu\
25y Aa sl Balall il 138 4 galll cillluia Y () a8y JSE) eVl g o ll Sl Jadd) udy | il L]
. Elasticity 4 5,all s afivall Jae 5805 (B) ddaiill i Jasd o (Sed Elastic



LOoAD
A

ACTIAL, Eimss

STRALAIMN

CEFINMON OF DUCTILTY ~ B

EJJ.LU'H_.&-LJ-*-?

- i =
("l = I.JLC':_-)
O IS8 Ga paiin Lgils (Level A) sl Lo g sad 4 L) 3ol Lal (S 13)
oy Sl Rl e )5S Al 038 6 Lgale Jlaa DU Lgie glial A€ dadill 038 2 Plastically
upT‘):u’_'l.(B)uw‘#@g\&}(A)&}Mﬂ\@u&@w‘M}Hﬂm)ﬁ“‘\.k&.\.“b&
. L3l 45 gl
IV A aglial) dalaiyy ¥ — ) — ¥
Ao gl ol ey 5 Baisall il Y 5 (il (5 8 L) a5 Y] (5 sl o gl jualic 45D Glla
a5 s il sinee (ge Wlle J835) dball dpde V1 Jlariad iy 48 88V (5 ginall i Ll ¢ a g5l
Jie palie e 58555 o L (S s Laila 825 50 dubiall 22 V) 480 Trusses cisles i (sl
Jl:\;l\ Jaa oY ‘fﬁY\ J\S—\)\J\ ).u.a\.\.: JU;J o e.ma.d\ QCJ&ALAHSCJ\ Frames C'.I\JU:! J;\ u\).\;ﬂ
il (oS 5 (5 lenal) ppanaill e SIS 5 I3V N (5 58 daglie 3 A1 ST Al
Diaphragms 4-lall Ay ¢ — ) — ¥
(=il s 58 il sa ol ol jaY) e ) Al N A i) jualic ) 38Y) o @l aliall oLiall Jay
., Ausd 5y adlS o peaty
Shear Walls oa-ill s hilga o -y — ¥
Lae ) (e 4EY) G sl 2D dasas Gl ) Cantilever 4 siS ol s & (il 5 8 Ll s
e ise g3 A3 A V1 AS el Jaxi | Gail) (o 8 Tl sall ada 83 seii s Y1 ) Ll g Al
Ltia slie oy Alldae (5 8 ¢ sl Abiall ) ) il jf Apdie | & s e [l (5 8 il g 48l Hlal G aa
il el 8 ) saile W) g (o il o3 (o peal Al (il (5 58 Tl g (1
33',_132_‘313‘&\);2)1_\_?
ol s Y] pgde e o5 A sliall o2 (b A0 551 AEY) (o Al el o e ) o gy Leic
(Y S8l Jlail) A5 8 okl Joints e Laiany ae desilall ol paSll 5 3aac ) 8 Liss



L g

11]
A
~
h\
qu“"

£ .,“_L,__,___T, —— .——-—--—————-—-"u‘—“"‘
mmﬁ—/ S—U coiiuy TES
- i 1 -
-
v

(Y o35 52

a5t Lgapanall (¥ i, S5 ) Jaaldi Jae agall (3o 43 13605 Alle clalga) aiell oda 8 L
& el Ll Joany Cumy (Ll D) ) aliaial e s gliall <l jUaY) dal il
Sle it Ay aa S dalial) ol el e Sl DbVl J pan Ji 23 Deformation sl
¥ JbedY) I Leia gliay Jadiag 4 LSS a8 Sua Ductile Aa &l jUalS Allad ol das (g0 3508 A0S
. Brittle (i JS& jles
Inelastic ol £ Reversal ¢«sS2all Deformation JS&ll (2 juadll aggda V— V — ¥
. Ductile ¢!l azaail)
(Mlanll) (5 58 Jolad o s 5 liial) o Sigins ) (5 sl a5 5V 50 o slaall apanall) Jlave (A o3y
¢ cilinal sall i Ledle daanad o3 i 5 58 Cilaal 3230 e 31515 O snan oL Liial) e 5 i3l
Alall ol B 585 ¢ Gin O el e Cingg g sl dlea) e el ) sl dlea (5 sise adi o 13d 5
ASE b il e Bleal 3y 3 il e a2 )l e jfise Deflection 4S8 b usill o 5Sy o 5 Sulaia ¢
£ L] 4 LS Al 50 gy Lai) (o) a8 B (5 58 il sl O (A Y 4l iy 138 | g el A je
Ductility 4iis 48 4 o2 5 Deformations 4155 5 S <y Jpas ol 53 € Jlaal alyess
. Capacity
4 Sas Inelastic a5 ,uS JSG Gyt 4 slaad AL dalie Lilu )3 palic avaal (Sa Sis
lall manaill 850 ) 5l Glllhial e dalise clillaie e HuS 23 eati Glaial el B Reversal
) aSl) e 30 ) adals (S 8 ARSI ClalgaY) 2T il aial gal) o2 a callaii g ¢ Aalial) A3l Al
138 s . a1 ) aie e Bending sUiEY) e clilga) JE5 Cua e ) G Panel Zone
Gl pa g g (Y1) Anda JRAN kil ) Panel Zoneeblil) (Ss o lle (a5 68 ¢ 53
il bl s e LS 2 sa g Cildial gall a8 WS | (g g8l sda Jaad GlSA) 13a 8 Stirrups
Al Al Gl WS 5,aS0 sl JalS e 2Ll s s pall o g sal) e slial yaine JS <l Sl b (5 el
aaal) FlY el Joany ¥ gy 418 LIS by g 355 JalS S laagaa Jay 53 oy of 4all) Zalisall
iy b ol Juasy G sa Taadly | palll s Jlgd) <l pesll Juany ¥ s g il 4 jadl)
Oe 4l LS | il dlga) ol Taaall slea) s 58385 Gy W5 andl Casns ladl) 3aa Yield
e gl ad ) CLISIL Al jaldl 4l (5 ) 5 yuall
‘;:\thd\u-h JJYJS\J;EL}.AEGMWJJJ Y—-v




‘;c &_9\)1‘;“ éjémuﬁ\yml.@_q@ﬁ@ﬂ\ ‘fil_m]\ u\ 9 L},n_j).ﬂ\ 538 U"‘("l’d‘ Cu.u.uy‘
o S e G ilsall 038 8 e duail) st Ailaiall 401305 3 50n JISUN 5 glaky ol g (380 IS Ladss
LS A&l Ly 5l e Ul (38a o (lae e Lgiilae st 1) s

Geany O s JOYOU (558 IS0 338l 5 Basn Jaald Lgd il 5 dua IS g el Jlaall gl -
c oS )il

C ke b oS e U (52 2883 5all Al e ade p (ndl 2l -

as dlla) aae ol Al Jeal) Jual b o ol gtV ) g L Lgle CaiSl) 5 3 et Ol e
Lol s saee Y b LIS Gal Al Al ol

Dy S )i b Sl Ay A S a5l A ) Sl o O (S

Liquefacation gl e 4aslill SIS jaill olad adle ¢ ma G Waae] 68 oy jall ¢ Jlal) 3ol il

O ALl paa angy Wdie e Chnia () (e 38 L3l danliia Y ) () (lall (et Laic -
. Leae il Tangad dalal) ASludl Jal (e 450 (bracing) @ihabiv s cilale s ol cang LS ¢ Ll Jsaall 5 Lead

J& (e, Ductility Lt sl 5 Lo slin (al 53 (S (Al g ASaalinall Lpaal 53l jo i Al Slall
Canaa 3hlie o 5V CadSsy | Al O3V N A s LeliS CalS gy ye (S5 20 g8l ) AUl
L ekai s 2l i asealll Cun e i)

T Jlad I8 Sl el (e Dl Redundancy o) paiu! 5 46 salll g -

alic LtV dai sale Ayl J Y 3 L Shall &b As o 3uail Cleaaill ¢uaas -
LG pealiall cp Ela gl iiaty |l A alll o da glial) Led Gl pealiall e 22e HlgdY o Baasa
B bl I e

DSOS Al el Alai) o il 3 e V) e Wadal 5y o) ) el jualiadl i
JSsell e (bl () jan i ) Lbiall jualiall 038 Jiad osdl 50U ALl saalie JI 315 JS 8 (Says

”m‘;o\)qg\mJsﬂ‘;g::yﬁjt.g,d\@\}u\‘;é}go\ﬁ;;m‘;dm\w\tﬁjﬁ- ‘

) o Y Gldal) Al L5 Llal) (3 sdall 5230 5 Ae lia 2y 33 3 gucaiall e quall 13 | aa )Y
o palic 5 Bidall 138 o Lgdyua s 40013130 A8 (aliatal aad i 3S 5% Cua Soft Storey
e e JS) ) ualls Bazgs Akl @il shall O s (8 Led daaiadll

Ll el s s cileanat g saae V) Gn JalS 5L Arine (S5 Al Sl AL ) jaad) s -

Ali Jaant s Sl araai & BV ade G Abalall Glesail) Cre Alial 5 JI 51 JS ey el -
Lila &l ainad) aae Sie 4555 ) slaiall (3l shall G aliall Stiffness sadlall s Can e sl
. il (A5 S cledal A cudll aa) g (a8 3 6

Cun inall G8Y) Ll 8 AUSEY) ade 4daay o3 (o) Y B LEY) DOV U S Cpancat -
el 8 LY e sl Y B33 5l Jasde Cisaa b el

O Bacliie dne oS5 1 13) Y il Qe Lasie Lgmny e i 53 0 3 slaiall laall oSy -
caaly Gsie o s gl Shadl (& Sl shall a3l oS5 &1 13 TS jleall 06 285 ¢ S (S Lgaany

JSli s 32l e Counter Weights o) sil) JT o acliadl b il gV Gl aal e ¢ -
Rty

B as sl Bale (Gui JSLEl 03 5 Y 3 £ L AgLalall ) ) < gy 8 Al JSLie Baa e Caa -
il e il s 53

s i) sl Laa s ST oo J5Y 30 da i) cl jUa) d L)s 3l saeef o) el 1) Jdally g -
eV S

3 S5 ) sha Caulie (S35 i) e Exterior Panels 4l sl 15 s Parapets syl Jsu -
. osldll C‘})\ e

Tas A dalue e dlala gl ) jon e dinal) clanal 300 5150 5oLl il -




.2 0 Pre-cast cuall i 45L83Y1 jualial) Jay 53 () cang -
CAle A0 gl luall A0 305 B laS el -
e Gluags FaY
JS o aaall 13 ¢l 5 Adalall sase Y1 & Claall 5 <l peSH (g lall apaall ) el e (a all - )
s ladl saee Y1 Jaly ks Cildas
o34 pa cliliite IS5 05l sl Len Ansaall il yeSl) e liac W) 5 DIl (5 lall apaall ) el - ¥
L <l Sl
8 IS 5 3aae Y aa ) Sl Jlal (e Ay 3 Glaliall L Baae Y 5 il S 8 Gl bty Alial) - ¥
e
Omeniuay 5 il yall 3 4 sllaal) cilalga ) e J sanll Bl jall Aalles s caa g gaieaty Aliall - ¢
CYau/aS Yo e Lo YA axy la ju€ dlea) Ji Y 3l &l Al Jlasin)
A Wb anY o 5l an) 0 dseall e (55K Of Balall G Cua ke ddiay Baee Y il Caind - ©
-l 2 sanl) pllad Jiady
(e & ALE Caae ) slaial ) all AalisY) ealiall ae pdand) 5550 @ladi - 1
) sl B3 ga A pa gl pEY) g duaully S g L luald o dulanyl culad ol dgliall -
_uwwygawww\ex_-/\
Agasaail) Jleal) (e ST Jlaaly Bl oW LY JGe) Jaaad a2e - 4
2 a0 Aihie o Gl Al 85 3 51 Can O3V N o 8 5ol laie Slac ) 8 2l Y
e @lay 3ol (38aT oy
&
5 sl QU 3 548 se ms N ae 3 a3l mal ) 0 5 e e 2 5 g dlaad) IS deas /o
potall 5 dall de cllall diaa "ASlaal) 8 JHY 5 da glaal Sl arenatl Al el @ e S
C(aV9Y) Al
Reference

Al-Hadad ,M.S, Dr. G. H. Siddiqi, Dr. R. Z. Al-Zaid, Dr. A. M. Arafah, Dr. A
Necioglu, and Dr. N. Turkelli. “ A Study Leading To Preliminary Seismic Design
«Criteria For The Kingdom “ King Abdul aziz city for science and technology

REEYS
Jglaad)
Z Table 1. Seismic Zone Number (SZN) and Seismic Zone Factor
SZN 0 1 2A 2B
V4 0.05 0.075 0.15 0.20

Table 2. Occupancy Category

Occupancy Type or Function | Category | Occupancy
of Structure Description | Designation
Hospitals and other medical ES
facilities having surgery, and
emergency treatment areasFire |Essential
and police stations.Tanks or
other structures containing




housing, or supporting water or
other fire-suppression materials
or equipment required for the
protection of essential or
hazardous facilities, or special
occupancy structures.Emergency
vehicle and equipment shelters
and garages.Structures and
equipment in emergency
preparedness centers. Stand-by
[power generating equipment for
essential facilities. Structures
and equipment in
communication centers and other|
facilities required for emergency
response.Structures housing,
supporting or containing
sufficient quantities of toxic or
explosive substances to be
dangerous to the safety of the
general public if released.

[=1.25

MosquesCovered structures
whose primary occupancy is
public assembly capacity more
than 300 persons.Buildings for
schools (through secondary) or
daycare centers capacity more
than 250 students.Building for
colleges or adults education
schools capacity more than 500
students.Medical facilities with
50 or more resident
incapacitated patients, but not
included above.Jails and
detention facilities.All structures
with occupancy more than 5000
persons.Structures and
equipment in power generating
stations and other public utility
facilities not included above, and
required for continued operation.

Special

SPI=1.1

All structures having
occupancies or function not
listed above.

Standard

ST
[=1.0

Table 3. Seismic Performance Category




Occupancy Category Seismic Zone
Standard ST | Special SP | Essential ES Izg;lll\);r
B C C 2B
A B B 2A
A A B 1
No seismic requirement on the structures in 0
this zone

Table 4. Site Profile and Site Factor, S

Description

Profile

Profile
Type

1.0

A soil profile with either:(a) A
rock-like material characterized
by a shear-wave velocity greater
than 760 m/s or by other
suitable means of classification,
or

(b) Stiff or dense soil conditions
where the soil depth is less than
60 m.

S1

1.2

A profile with dense or stiff soil
conditions, where the soil depth
exceeds 60 m or more.

S2

1.5

A soil profile 12 m or more in
depth and containing more than
6m of soft to medium stiff clay
but not more than 12m of soft
clay.

S3

2.0

A soil profile containing more
than 12m of soft clay.

S4

Table 5.

Vertical Structural Irregulariti

Reference
section

Irregularity Definition

Type

2-1-72-1-10
(*)

Stiffness irregularity-soft story
A soft story is one in which the
lateral stiffness is less than 70
percent of that in the story
immediately above or less than
40 percent of the combined
stiffness of the three stories
above.

2-1-72-1-10
*)

Weight ( mass )
[rregularityMass irregularity
shall be considered to exist




where the effective mass of any
story is more than 150 percent
of the effective mass of an
adjacent story. A roof, which is
lighter than the floor below,
need not be considered a mass
irregularity.

2-1-72-1-82-
1-10 (*)

Vertical Geometric
[rregularityVertical geometric
irregularity shall be considered
to exist where the horizontal
dimension of the lateral force
resisting system in any story is
more than 130 percent of that in
an abject story. One story
penthouse need not be
considered.

2-1-9-5d

In- plane Discontinuity in
Vertical Lateral Force Resisting
Element. An in-plane offset of
the lateral load resisting
elements greater than the length
of those elements.

2-1-8a

Discontinuity in Capacity -
weak StoryA weak story is one
in which the story strength is
less than 80 percent of that in
the story above. The story
strength is the total strength of
all seismic resisting elements
sharing the story shear for the

direction under consideration.

Dynamic Lateral Load procedure shall be used (*)
Table 6. Plan Structural Irregularities

R::z:ii)l:lce Irregularity Definition Type
Torsional irregularity, to be
considered when diaphragms
are not flexible Torsional
2-1-9-5d [irregularity shall be considered
2-3-1-1 ¢ |[to exist when the maximum A
2-3-1-2 g [story drift, computed including

accidental torsion, at one end of
the structure transverse to an

axis is more than 1.2 times the




average of the story drifts of the
two ends of the structure.

Reentrant cornersPlan
configurations of a structure and
its lateral force resisting system
contain reentrant corners, where
both projections of the structure
beyond a reentrant corner are
greater than fifteen percent of
the plan dimension of the
structure in the given direction.

Diaphragm Discontinuity
Diaphragms with abrupt
discontinuities or Variations in
stiffness, including those having
cutout or open areas greater than
fifty percent of the gross
enclosed area of the

diaphragms

2-1-9-5d

Out-of-plane
offsetsDiscontinuities in a
lateral force path, such as out-
of-plane offsets of the vertical
elements.

2-3-1-1¢

[Nonparallel systems The
vertical lateral load resisting
elements are neither parallel to
nor symmetric about the major
orthogonal axes of the lateral
force resisting system.

Table 7. Structural System, Rw and Height Limits

2,7
H
meters

Lateral Load Resisting

RS
v System Description

BSS1

N.L.
4N.L.

ResistingFrame

Reinforced Concrete

2- Concrete Intermediate
Moment Resisting Frames
(IMRSF)6

N o\ L 0 0o

Space Frames steel 6
Reinforced Concrete 3

1- Special Moment Resisting
Space Frames ( SMRSF ) steel

3- Ordinary Moment Resisting

A.
Moment

75

8 |FrameSystem

B. Building




75 6 |1- Steel Eccentric Braced
60 4 |frame (EBF)
50 6 |2- Shear walls Reinforced
Concrete Reinforced
Masonry3-Steel Concentric
Braced Frames
1- Shear walls concrete with
SMRSF concrete with
11\1616 2 IMRSF6 .
2- Steel EBF with steel C. Dual
N.L. 8
SMRSF System
NL 8
50 6 3- Congrete Braced Frames
steel with steel SMRSF steel
with concrete SMRSF
50 4 |1- Shear walls Reinforced D. B%ng
35 3 |Concrete Reinforced Masonry wa
System
3 Inverted Pendulum Structures E.
3 Tanks, Vessels, Trussed Undefined
Towers System

: Notes

.BSS = Basic Structural Systems (V)
applicable to Seismic Performance Category C H = Height Limit (V)
Performance Category C and B Prohibited in seismic (V)

)

)

N.L = No limit (¢

b) for combination of Structural System See section (2-3-2-2 (°
category C Prohibited in Seismic performance (1)
performance See section (2-3-2-3 b) for height limitations in seismic (V)

.Category B

Items Table 8. Horizontal Force Factor Cp Applicable to Rigid

Note

Cp Structural Components

Element of Structures and Non-

(1

(2),(3),(H3).(5)

2.00[L. part or portion of structure

1. Walls, including the following a. Un-
0.75]braced (cantilevered) parapets b. Other
0.75]exterior walls above the ground floor c.
0.75|All interior bearing and nonbearing walls
0.75]and partitions d. Masonry or concrete

0.75|fences over 6 feet high

— |2. Penthouses (except where framed by
2.00jan extension of the building frame)

2.00
0.75
2.00

0.75

3. Connections for prefabricated
structural elements other than walls, with
force applied at center of gravity

4. Diaphragmsll. Non-structural




0.75|components

0.75]1. Exterior and interior ornamentation’s
0.75|and appendages

0.75]2. Chimneys, stacks, trussed towers, and
0.75]tanks on legs a) Supported on or
projecting as an un-braced cantilever
above the roof more than one-half its
total height b) All others, including those
supported below the roof with un-braced
projection above the roof less than one-
half its height, or braced or guyed to the
structural frame at or above its center of
mass

3. Signs and billboards

4. Mechanical, plumbing, and electrical
equipment and machinery and associated
piping

5. Tanks and vessels ( plus contents)
including support system and anchorage
6. Storage racks (includes contents)

7. Anchorage for permanent floor-
supported cabinets and book stacks more
than 1.5 meter in height ( includes
contents)

8. Anchorage for suspended ceilings and
light fixtures9. Access floor systems

:Notes
to such items as Equipment and machinery shall include but not be limited (V)
units, cooling boilers, heat exchangers, chillers, pumps, motors, air-handling
equipment. It towers, transformers switch gear control panels, and life safety
conduit, cable <shall include sprinkler systems, other major piping, and ducting
trays, etc. serving such equipment and machinery
weight shall include all light fixtures and other equipment or partitions, Ceiling ()
are laterally, supported by the ceiling. For purposes of determining the which
.seismic force, a ceiling weight of not less than 0.2 kpa shall be used lateral
Applies for seismic zones 2A and 2B (V)
plaster or gypsum board screw or nail Ceiling constructed of lath and (¢)
a ceiling in a single plane attached to suspended members that support
provided the walls are not over extending from wall to wall need not be analyzed
15 m apart
shall be the dead load of the access floor system Wp for access floor system (°)
.load plus a 0.5-kpa-partition load allowance plus 25% of the floor live

Jeay
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