(@myu g jlazall dudigh) o 3068 - JOY U A gliall Z\.,ssm)
saaiall Aslaall -RPS Group - g)bfﬁa.n\ G Jlara - gigﬂ\ alad

V€ Gaanll o sl saniall ASLaall - Gl all (el €Y1 a1 Aaill asdlSY) g Al AR 038 i (5 (B
(Y oYY s

sdaaghal) & ) o<l

Natural Disasters

el 4235 5 Global Warming soladl Galgia¥) dagi e plall & ) SH L 28 S allal) ol
DbV ) pall e Al Gaali e 3 5l Can g GlIAL ¢ SRl YN G gand paisall o ol saal)
Leaadl 4¥1 o) LY 3,88 8 Fault Lines Gl bsha (e 4y a8l ghlial (& (asadll
Al 2y skl Jal ey O e 28 S Building Components Al < ey jaadi J5Y ) 4 slaal
O eaaail)l GOl GlA any Ua Al Cullid 1 J pea ol Basiie delivay dnilue e
G ;Y ol el Agad ga b aieall Aaea s (sl Al wdal Al il G 5 SLEY) Sl 33%0a
FIG-01 _sale¥) 5l 7L s 585

OV A araal)

Seismic Proof Design

dlee O solerall aranaill dullaad) adll gt 55 pudalls Jay Y VU 6 gliad) aranaill (8 Lo gac
9 e iadl Bl Ol 8 ApLa) g A lasall Ciladlead) Cada g5 callaly J3Y U A glae oLy 2L
Jlaall 138 Vo¥1 5 5haall | cpnlall (o ol dummil ()50 Lltal llaio 5 Alsen &y jlone il e
o8 JuanSU 2 il e g To g 5 o Ailaiall (8033 535 SV 3 8585 )l paias (o o) ssall rasal) i 50
Sl dwia e jlie s 8 SLEY) Gudigadl 50 b s 5 slaall adlsally Jaall a8 e
13y Lilall IS Hall 4 Y1 e gl ol gos (pann (5 jlamall onigall dn gill 138 8 488 5y 5 sl
Lalall ISEY) pe Ghuliie JS5 dpaa )W) 2ol il (gagenll JSuelly 81 Labdd) Lag ol puag
. FIG-02 Aalasy)



sdalall M\ (gAlsa
(Seismic Dampers, Seismic Isolators, & Rigid & Braced Joints) Design Guidelines
Mg\j&d\}M@JY\ Galad @'aﬁg;j.wd\ wﬁl@d\e}%ﬁ a1 e el
JY Loilly L) a5 5l ilae (5 banall (Sl S e 0l (e 1305 lalite (S
clalaiie <13 S il 3 shall ) 65 o) camg Gl gia) a1 ac) gl 11 200 gand) Jlea!
e}s:g cBJLMAJFLJuMQm&\ J\)Lm‘}“ﬁ\;@ @WU\J}\}W@QLGNJ\}@%
Loyl ety oS 355 0 )5 Aday el Al g s 5 ) shaile 40LES1 ) e Ly (5 lexal) aaradl)
psae SO e penmall 588 5 o) oy bl (s sbaasSI gl ol Gl 5 Calal) Sl
L AEY) = shall 5 45 serd) il Sl G dal 5 die La ead s clulaie it asaad J5Y)
30 ol L ) S5 Al sl e o 5Y1 )Y L Ciuids U

L 515380 aladiady ) 31 a3 5 e (caal) Juad GG

. uj‘ )j )'3\ J )',J\ 1. Strengthening 2. Damping 3. Isolation

FIG-03 «___ » «» <«

|

L
ol
@
@
@
@
@)
@
o!

v
v

FIG-03

dada JY) ac gRl)

Foundations
ggjua.d\ oedigall (e caa gy A (J Y 3 aa M\ < s HSY) ¢ jall Ay ac) 8 il
el A ganal) IS jall Jaad Cpaaat g3 5 (5 jlamall Sl Aallan JaS5 28 Al g dpulic 2c) 8 L)
dﬁ}&ﬂ\ o Lia L;.ua..p)j\ ds:tgﬂ e Ggda (e d\JS‘)]\ ¢S "‘;3,\4;3\ <l " il Af““:’grﬂb
daglia et Al Raft Foundation "sas sall sl 32l olai faca dlaidll ae) gl e
ol eV (s 8 Hdey Llahadd | jad) 13gd Bara 3ol 4 5 e clalaaV) AS, e )

. e e

o) gall Clgan 8 Sl yW) Cond Al ) laghad e el 8 Cain ae ) g8l Aevil Gaead)



£ ALY Q) dm je JSH ¢ 585 A sthaall Glae W) I Jes Y il dumy el p ) o) e daidial
FIG-04 53¢

‘ reinforced concrete raft, laid on insulation

raft edge beam thickens
(‘wide toe’ raft show)

FIG-04

Bl s Y

Subbase

ua)‘ﬁ\ﬁ.}.@ﬁu\ﬁdlﬂ dua‘}“ d\.ﬁﬁu‘ﬁ 3Axal) Z\Jﬂ\ B.J)\.\ac.q\_i}uac .E.\S)A .AQ\JSM(-;JMSCuJ u\
oY) Gl sy a2 Y & Alle Aalai) CalS Cild g dage dulae a3 Subbase (e W
reinforced concrete piles A Als Glales 3 (A geaad) dany Jlaal) s3gd 4Bl 3aliall
g O SV sda Tase dndy Le sa s I 5 Ul 10 () Jea 8 Akl g <l siase ) J
) Apdall Jd K e s s ba s Pendulum Swing A ganll GlS jall Akl s 2| 5all
L alaal Cads giy clld g G )Y 5 el paliaial sa sailull duia V) alga (e 82a) 5 duia )Y 5 3¢l
J3A Water Pockets 4l s (585 a2 Glara ae il ghuall 238 Agd A Jay) il pasll (e
FIG-05 . 4 il QS i jatal ade 5 Ol gadll 55 3 58 Lay Cildadl 5 Glliadll ol 5o

ridge Bea
Pltt onto
foundation
Elastomeric bearing| I pla
mer

Pile cap

FIG-05

4 i) cildaa) ga

Ground Conditions

ALl g La¥) da g 5 ey A il il sy (g pumall pbaaill Adle e Alial elae )yl (g
Ade b g )Y edans (e Ay 58 Aladl Jlaa DU AiDlall 4y jaiall 4 il clinda et 4 jlasall 405Y)
2y Gl dgaalleda ol (8 V) mha g el L83 pe clidall e G oS5 Laiy & ) g 6
uuuﬁhﬂjuﬁ@x\}oﬂ‘;qﬁl\&mj\@djyﬂguM\a@MQuqu}s
Ol Aallal) saboal g 1 ) g5l sl ) i 5 s
‘;.Lu.k;.ﬂ\u\J\‘)suL"nJ.ﬂé\.\S};j\om‘t\mJ\w@LuJLFY\UA\P\wM)ﬂ\uMJY\u\
‘JJ}J}MMM@MJS\M\JJ;:\);\H @\ﬂ\@)ﬂ\)@ﬁ\phbu\u@hd\tm)\
J\}m.“ a\)\wh}&mJY‘M)M@u\ Q;Q}M”J\J;j\ oJLA:JL\u\A.uM u\;kl.\uc‘\mb_\u)d



S S g Ayl o2l @dlal) (S 5 S) adaill Jas 5 8 Faancaal) dniiyall Apia¥) Sy g )
& sill oda Agiaill il aeat Jagdi s et yill diali and cilaly B8 5 ¢gayal) An8lSa Japari 5 e ) il
FIG-06. J)¥ 5 Juaia¥ da jaall Glabiall b las Caulia iing Jasladill (1

FI1G-06

:;\.‘AN‘ ddasY)
Structural Columns (Junction Bracing, Diagonal Bracing, & Cross Bracing)

Adayl ) ) gl e Leday y lld g Baaas 2 LS JleaY dssian 5SS ale L@_’M@fﬂ\smma{uﬂg
e S Sle ddaliall Jlaa¥) ) Sumy Waliaa ¢ 65 38 J 5V 3 3 slaall  Shaall A esenail) fasal)

Lo jled) (A sa5 Loy Saall "A gaial) 38 Jall" aw oo lia® 88 400 ganll 3aac ),

8 _maal Apia jo Jagl 5 ) o daial avabial @llia GllM (5 gnd Zaaa) 1D ) 53 gaall (g day Il e )
e A a8l il 5o la Lo gae | dadaliie ()l se e s Al 5 Al sha dia je oyl e 8l
o8 ae Aally o plie M AL phe dad )AL 5 jde Candy 0L KLl oda alS o lds )
o) sl

FIG-07

T e ]

mOE=mOrxe

— 1 m El LTT HEN
o + 7

7 ) 7 enios1d Isnogsid sipni2 (A) -Il'll,l- = V
\ ] ) \"!I!“!'i ,
Al1e
P’

10
1 4 I B7A
vy A
pnios18 sqsrlz nowsrld (9) a
3 = = e
Vo
W=
1/

nslq grimst Iswwioune ()
1019184 Ismetxs srit 38 2pnios1d ritiW

moE=mOtX¢

I
o

nslq gnims1t Iswutoute (3)
1819msisq Ismelxs orif 38 epniosid W
enios18 (X) 22010 (&)

mOE=morXxe

moE=morX¢e

enios18 shiness3 (Q)

:‘;AJQJ\ Jasaal)

Pyramid Formation

sl 3yl shall 8 48N Claladall iy @l g o el Tane 35 s Jea) () ) 58 il (e
ol 2 Y o gl o sgda it g el Jas g 8 ABSH Jlaa) 38 je el Coplill Ay X33 ) sacay



Tad 130 aa S) )5Sy aed) JaSiill (o)) Adlaall g da gigall il i) LS5 L85 jall cilalaiaY)

& ginall Al Sl da shaia (e LI e 5 ALEH paalie alaiul ) (5 jlexall (udigall

£ 551 Alalall Ayilall Ul Hall el sailadl Y1 e ALY LS 3 de L Loy Ay slall (ol shall

pee Jale g2 s Hybrid System osaed) aUaill o) gall aladinl 8 oo o iS¢ g0ill 138 e, I3V
el padll Claial sall de gana Sustainability AR TR amabiat Jal o (e

FIG-08.44ull 433l Green Specification

sdailad) (&) yaad)

Shear Walls

ivall Glulaiall ) apebiad 3 Jaay o cam s At VI Ale 8 amy () y0all e g i) 138 3 ga 5 )
el (35 e il ) alaee daied Ly )8 | 400 genll A8 jal) deliaa s g el alDles aa 55 Cus
Q\S&PY~~\(a\.ccﬂjﬁﬁ@ﬁg)@&\h\wﬁm\@\éﬁ\jé\iﬁy‘qﬁ\\'JA‘_AL&\JL
o stiall LEIY) i) e (ual g Aadaliiall (o) sally (6 50 o Cadle e ladiag Cpa sl (s
S jal) e gl peniad Aadaliiall g sailall o paall (8 cagenll e gy all HLERY 5 JSpell 8 Jaall
FIG-09 . ALY JSell sae ) e haaall JIs5 5 | ateral Forces 4nilal)

FIG-09

120 g8l) e La gl sisS
3_miall 5 dpanall 7 glanall (o GMKEAY) QUas e adiay J gV g g8l tla o 631 (e Gl ) Gle 53 llia
(6 sinse 2ic Alalall ) gl (s A0 B ) sdall G pUaill aa iy ac ) Bl A 50 AS ja s Loy
LY 5 A aadia g il 138 Bearing & Pendulum friction base Pendulum - sale s )
tj.!ﬂ:\_a.uuﬂ_i &JJJ\M&M\@M&#G@\‘;}SY\ o s u\ JSSMJZ\ASJJAY\LUJ}S.\S\S
e liall Lalaall e Alals i Ly Lo anad 20Ul o glaad) apaall (e clida e (55 4la S
Sandwiched Synthetic Rubber with Stainless —<lalady) 48Sy paall Gls 5 ~and | pas
Llaall Gleladin) ol sasiall cl¥ ) 8 e gl J8ly oLl A &3ls ¢ sl 1 Steel Plates



3eUS Glaval eliaY) (el dpai adliey 85 gl 1) ol BV eadl e JlE 8 elial
e el g (sl 5 slaall IS J e a6l ¢S5 JA) asnadl) e qpe ¢l SIS 4 a5l g3<Sl)
Isolation Chambers (= ¥ (38 A3V 5 o)) Cad jaeadll w dald Juad &l jas A
.of infrastructure

FIG-10

Earthquake movement

<= Anchoring Anchoring - S
H steel plate\ steel bar Bridge dec
= et ——
: == e - -
—

Reinforcing Rubber layer
steel layer

Earthquake force

(Curved surface slider)

FIG-10

SALEN) Jua) 5

Movement Joints

OISl e Jshedl Glaty Lo sailudl 45 de o Jeo aaday A0LGY) Jeal sl apanal o
lpany o Aliia 3 ) geay Ailill SLudY) & ety mand Jual dll o328 Differential settlement
_r-.l:c JS8y el Gt (Al ) W) A sy Lay (i )Y )Y Gl gl LDl a8 )
Sl ae ecar Lay J3Y 30 A slial) A1 8 Jial 5il) Adeliay (paila¥) Guudigall (sl 4a 55 lia
skt 8 ApLEY) Jealial) L i o ) pall o) 315N e (s sl (udy aall alu) ares
O ddaada lan agall G s larall Gutigall Liazy S A W) asebiaill 8 age jeaic Conual 54l
alaliiall L) Gl s Gpemt las e 685 o Y cang AlaY) Jualially il 45303
Al 3 gy Aginill il 4] Aulial) Jpaldill slay) ge ban e and JSI o glladl) clulaill s il
FIG-11

EXPANSION JOINT

EXPANSION
JOINT

 HIGH
BLOCK /
LOW BLOCK ‘l ‘
BLOCK ! { BLOCK I | BLOCK lif

MU e T A I )
4 ¢ y

Expansion joint separates two Long structures are divided into parts by expansion joints.

different height blocks

FIG-11

1 JREAY) Gl

Analysis Software

DL el Jarias o5 A0 Sladly el apanal oy G allaill 134 8 L il o0 i L
A8 e LY Jlea) pad HLial o688 Cus LARSA & ETABS sl (o4 54y &l el
O DY Vs dadaise ) sl g 4881 ) guun 5 A 8LE B ) 5 da ) de ) 8 (e Al s oSl



Ll i LY 5 (5 jlanall panaall iy SUERY) 138 (Cilalady) 28S) da 53 360 Jadi clala)
FIG-12 & e 5 ¢y sill o) dal Y1 ) clulall o) day 5l & Canacall

FIG-12

< idiall agal)

Teamwork

OY Ll 5 5 lena & il (338 (e aana O any UV I e gliall Sl o) o3le) e el

Ja 8 "l Jlea¥I" Ge CRliAT el 038 (e (5 a1 <l el s "ALED LY

) by RS Jlie Al T g i 5uSEll 3 sy Lay da ) 3l Cagan

s by ol 5l sy (A 258 aseaill (3358 J8 (e Value for Money 4sbai@y) (s saall &l ) o)
L) e Bla (el Aurigl (a5 Running Costs Jseiill (il s Capital Costs 4 5¥1 «alSh oy
Quality before axsll Ji doe gill ons Loy Bandiall ilalisall (8 0 5l 5 Aadlall da g o o As
. Quantity

;a,.\dhéﬁ‘f\ alsl)

Cost Plans

JOY N dsnigd Gaanldll ae s 3l 380 £obia@y) ST bl an )l (ld saliaiy) calall dually
FRYY ‘_,‘Jc:\.m.um JJ\}SL_LUAS?S G.\a.nj\ AM\‘SS:\.JAL\.\M ubjSAj\d.chm)A.uueq ‘ct\.\ﬂa&dhkj)ﬁ&
MSH‘SAL\J\.L:AJ\ JMMS\)J\‘\_\M\ ojg_\ muu\JL@Adeum?jduc d.uthe.a 6?.1-0‘.54.\}\
OLL A gy 8 Dad Jaas Lo 138 5 SV 1 e (S Y Al allad) glalia & CalKH el dalatdy)

;Ql,'\mﬂ\
Recommendations

sofale s e a8 4Ll 3 jlaal) ¢

Bamdall &1 S e s Al Ca g Hlall e gl Blea Cpacaty 138 5 Jandl g (Sl (al 2 Y e 1Y )
2 male Wy liliadllS o W) has (358 (e ) (S) ) s DY SIS (a1 hals (e Lal diliall
SRV Ll il et se )y o) qang ol 5 o i) 5 ) gandigall Ls adbaicay dagall

Lo g Ganali A Y1 (e ilen 5 4y perd) dal all Calisa) GlusU dpaaall dle )l o pd 5l 55 LG
s.m‘sﬁu.:mMU gt.l.L:‘}_“ J}Jéhm h&ac}b”mdﬁjuuddw\ﬁw\ UA)Q ¢Lk$\4.l}.‘:‘)l\
g 0 LAY e sadieall 5 jlmall 5 ) Ay i) il e Llial) s digall SYAY) Aeshaie



W s o) el dual il Jil s e basi LS dilea ol Al il 2 Y 5 ) saall 5l Ady 3all
e 4
LD

0l g imn (930 ppaaly skt 38 s B ) Jalsal) il (S

Building <latell Jlacal s ditad) (il 2 Y e a8 ge 4liad) LadaiV) 4ls ) A apadls =)

.Control

& seesll Loy )l Jiie Dry Joint <ilall (SlSall oy 1) dadail olaily 4001 Aeliall ) okt -Y

. Wet Joint bl

Off-site giall e Ll i oKall paend o 9385 Al 5 jgall Jleall (o 5l oS 3lgs -V
.Prefabricated

Planning 4wl L ghadll e clalai j¥) 5 Y1 cleld )l paadl 4 jla dudandads (i) 8 puia g - €
.Rules

iy sailly Guigal) gUadl axd S daigh) Gllall Al je gl aalill 3aaa Jayl g puza g -0
. Professional Indemnity Insurance sbsll ) ¢ salll ) g3 2Ll

o Aasanai J38 Al b deniall e JiE) dagh )L ancaall Gudigall Jle 4y sl da g 55 gy -1
. Manslaughter Crime _rale¥) s J ¥ 3 5 Gaall Hhad e cple il dlaa

8 Adaall a5 5 (523 (e yad alal) g dalad) anelaill i 5l Al Guelil) S 58 4K L 1Y

. Building Insurance ! s¥! areaill Jal e

. Professional Ethics dxigall gAY 8ale (8 (s 50 slac) ae 20all Gaudigall o A8 b dalzll
IS olall 5 28U ) agat 5 (50 yad) AndlSa il g by 5 U8 3 Sl g laall 3 jeal 4S jliie -9
. Fire Strategy Gas decadl 40Y)

Glasall s adall g aaall g ey )< Sl 8 Al cilabiaia) Calis dyige a0 K5 - s
.Professional Licenses 3slS clalgd slac) (ya jal Sladl g el Sl



