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ABSTRACT 

This tclx)n attrtnht., to clt, iu.. thc" 1ºrrlitttinary rrtirarih clººnc" and h: 1-ii untlrrstancünp of thc 

iho. c"n topic, Nhtih is Effect of Il)druclýnuntic ('tºt"fticir"nt on the ('luw%ic Spars 

itr, Ixºn, vw 

týhtrrtrýr" TO . tudy thr pc"rt0rnr: rnrr of tih: rr. itraxm%r% will) variation hychoclyrrunrr 

ruritirrrnh. 

A. a floating aructurr, ihr motion of . hau pIatlornt which connc"cird to thr sra bottom by 

anchoring s% taken into account The nuºtiun% ; uc" alic"c"tc"d by the c"nviromntemtal load such as 

tc rncf. current and wave "i'hc" dtf ic"rc"nt tylrc" of the clyrrunic rc"ýIýun. c", such as hc"arc". . ur}'c", 

Irrtth, %%%. I). roll : uul )a%c of the i la%%ll Tat platlot ttt ate hc"ntp. amall'/c"d. 

'I"hc" resrarrh i% about It, dctcrrnrnc" how ihc" dil lc rc"rºt valuc"s (if hydrodynamic" roc"I liric"nts 

atirrt thc platlornº rrsponsr which ; ur surgc, hravc" and pitch, Surge is ihr motion oI the 

platforni hc)ncuntally, hravc is vrrtic"ally and pitch is about Ihr rotuhun ot thc platform. III 

thrs resrarch, thrcc nºcnºhrr's conditions arc hc"ing considc"rrd. "1"hc"y ; uc" ihr c"Iran mc"nºhcr, 

scmi-luulyd mrnºtx"r and h)ulyd nºrnºhrr which havr ditlrrc"nt hydiudýn; unir c"oc"ttiric"nts 

valucs Onc of laitors that altrrt Ihr nºrinbrr's condition is Ihr tn; uinc" growth N1annr 

growth r+ known to gºvr advcrsc rtic"c'ts oll thc" pc rlormunc'c" of olishotr siruc"turc" It pre srnts 

will roughrnrd Ihr surf; rirs tit the struCtuic" hrnrr inc"rc"asc" its drag c"c)c"Itºc"irnts Strurtures 

with ihr hrst protcc"tu)n srhrnºr twill rnartnr org; uusrm would ; dtc"r Irµ" yrars start to tic 

c"ovrrrd hv vurrous typrs of growth Grnrrally, it was also tc"c"ognixrd that ihn nu)st important 

. ourrc of loading rxrrtrd on uttshorr strurturr ionus twill hydrodyn; unic" action which arc 

ºnllurnc"cd by ("1) and ('A1 v; ducs. 

Holt) n the rc%carch dmc, ºt º% ioniIIldrdl that the nnotum OI drall nºrnºhrr i lnrprr k-ot»Ir; ºrrd1 

tu . cntº luulr4l and luulrd nºrnºhct It 1% hrc"iuuw, Iii ihr Iuulrll nu-nthri, thr tuirr% urr 

(li+. Ij1: 1tcc) to thc houlcd p: ut. 
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('llAl''1'ER 1 

INTRODUCTION 

1.1 BACKGROUND OFSTUDY 

As (III and gas 011shott" F\plur. Itlun and I'nxlut"tiutº Wa\1') opt"tatluns in deep tvatc"r, 

nlany ºnnuvatlvr tluatºny. ullshofr structutc"s 1uc" hc"ºng 11rtýlx�ttl lot cost ý: ºvings. 

()Itshurr structurr ttlav ht dc"tlnt"d as unc" which has no tlzt"d accc"ss to drý land and 

whlch ºs rryulrrtl to stay in posºtumn ºn alI wc"athc"t cunditions. ()tic such Ivpt" of 11uutntg 

pl: ºltornls Is ('lassu Sp: u pl: Ulurtlº It ºs ottr of a compliant structutr Much has high 

stahllºty and rxcrllrnt motion pt"rfill nºanct" ºn opllrlrºlnº consttuctum anti tn: untrnancr 

l'lnt '1o datc, In cttrl)tlrlt'tlotl stIth thc drvrlopnu"nt of (III and pas c"xploratultt Into th"c"Ilrr 

and tlrrprr watrr, %[: f plattorm hrcome (tic must chosrn phi Im In hý nºuny conºpanlrs It 

Is tutxlrlrtl as a rigid cýllndrt tvlth sºx degtcc s u) Itt"t"tlonº at Its ct"ntc"r (A plavily (Jill) It 

Rho and Ilatlg S('hol, 2W3). Classic Spat plallornº Is always t'tºrlnrctetl to the sc"a 11oot 

hy multi vonºIxºnrnt cutrrtarirs muotºny. Ilnc"s rmunutºng honº tht" spar's hull tu kccp ºt 

stationary at dcslrrd locations Such u sptc"ad nltxºring is possºhIc" ht"causr unlºkr shlps, 

thr rns Iruntluntal torcr on a spat plattotnº ºs rrlatlvrly insrnsitivr lo dnt"cirtm 

I". wnltlr. W rmtrtmntrntal icºtirs me wind Icacr, waýc" lutrr wul Cu"r"t Ic+ºc'c" All u) 

thr%r 111tCCs ittr chrrrtll allrit thr rr. I>, mýc" td Ow platltºttn I'hc"tc" : uc" laitctt. Ihat 

tnilurnrrtl tlhr antplttutlr uI Icºtir arunF. tuwutcl% ihr hlatlcnnt Onr uI thrttt is thr 

hýJrºxfýttanu4 corIilrient I'hr hýilruiltinanur k-urllit. irnt. 

I('ifº lilt the ding lutie INiº atul ºiritiul ruriliririit (('n0 Iºa 

ý-omt, t (if tltap. rttrfltrtrnt 

tnrrttst lutrr ti, tl '1'hrtr atr 

. cvcral rca. un. why ihr hycltuclýnumic' icºc"Iliric"ni vulur. ihan}: rcl 'I"hr rnutn tcu. un is 

hccau. c of the . urlacc tuughrir.. Ihr platlutnt'.. utlaic" tuughnc". % play% a big 101C III 

clctcrtmnink ihr clicit of ihr lurir Iuwitd% Ihr platlutnt trslºun, c" 'I1ht. is hccit. c, il ihr 

plat flit In tttrrnhrr. arc ruuph whüh is mu. tl) hrstisc .. I Ihr nnurnr nowth, Ihre Ihr 110w 

of watct will lw cIilIrrrnt Thu., cllrrI ihr atiiuunt of wuvc" and Icºtir hit Ihr plalic iin, 

I 



1.2 I'kU131I N1 tiTATI-A11-: \7' 

Oll%hrr . uuctutrti : uc" r0nºlºIrx tylx" 0I tnstalLttums placed ut the sea lot . c"reral 

(ºur(xº. r. 7-he) u. ually tntrnclc"cI 101 011 c"xIºIoratiun, Iºroclu0nm, I110rc". s1n(; or 

ai. 0nmuxiatuºn During then Itlc"Untc", they will usually c"x(x"ric"nrr . rvrral tyIx"s ol 

luadtn(;.. 'litr. r loading among others are operational loading. gravity loading, 

rm uunmrntal loading as well as arri(Ic"ntal loading. I: nN. irunnu"ntal loading. aic wind 

104(1, sc a%c" 104(1 410CurR"ttt load. All oll thc"u" loads will alirc't the IºLrtlor nt tc s(xºttsc s. 

On MIN atuittur tnstallc"tl ullshutc", ttutttc"tuu% tylºc" ul nt: u, tnc" luulink url; antsnt nray tic 

fuuncf un Its suhntrrF. c"tl ntcmhrt altc"t :t c"c"rtatn tintc" 'I'hrrt cltstrthutiuns on structural 

Incnthcrs vary urc"utcltn}; to so-cr: tl lucturs; among uthcrs : uc kcu}; r: ºhtcal Itxuiiun, wairr 

cfrlºth, «atrr trrnhcraturr and srasun, tran currc"nt, Itlatlurnt clrsiý: n anti ulx"ratiun 'fhis 

nr: utnc gruHth %ctll allrct ihr 1ºlatluttn's sutlacc" tuuF. hnc"ss which thc"n tlnc"cily : tllc"cts thc" 

hydrtxlynatmc cucilicirnt Flyclruclyn: umc ctºrllictrnts c"unsist u) tlral; rurlltrtrnt, ('tl and 

tnrtral curllictcnt, ('m 

I)rlIcrrnt hychcxl)n; urui ccx: ilrrrc"nt wrII caused clrtlrrrnt amplitude uI hurüuntal wavc 

mini thcrclurc caused chflrrrnt nli. plmrrnu"nt ul hl; ctlurnr mutiun w"htrh r.. uhIertecl to the 

wave 'Ihrrrlurr, it is Irnlxºrtant to aucly im the rrlatiun ul . urlacc" ruuphnr. s with the 

hyclrºxlýn: umi iox"Iliiirnt and thc"u effect tuw; ucl. the platturm rc". lxm. r.. 



1.3 011Jt-1.11% FS AND tic*OPF OF STUDY 

I hc ýýhlc c ltý cý ()i this ic"Nc": uc h: uc" 

" To dctrrnttnc thc watcr partwIc ntutiun in 0111cr to I; ct the hurürmtul Iurcc that 

rticct thc plattutnt 

" To dctemmtic (tic wavc prutilc 

"'I'u. tudy on how diitrrrnt valur% ut Itydrýxlynuntic rurliicýrnt. ctI'cct thc platturrit 

r r, lxmsc+ 

"1u dctcrnunc what condition of ihr platturnt tncmhcr cau. cd trturr rrýpun. r., 

I'Ut thu project, thr Nc'uhr (if mud} NUUIcI hr Oil (lrrlm'atrt trc'hnolup)' in oil and }: a% 

inau. tt ý Ilir pi rºIr: t%ktll hr nnorr Icn"uanl; on Classic spat platt (fl nt which rcm, i. t% of 

" Study atxºut thr wave prupc"rttc". %uc'h is wave . Ixrcl, wttvr Irc"cluc"nry, wavr 

partrrlr and nu+rr Iir. tclrs that, skrºih hm par7irlr orbit and kinrntutirs by linrur 

throry Am) hrtnl; clunr, 

" Stud) on thc hrhaviur III thr c'la. ac \t1iu. IýI; ctlut ni unclc i Ihr c nvnýºnntrntul c tirrt 

Influrnt týurh as wuut, wavr and iutrrnt) tuut IUtuI applic"cl 

" Anulycr and ýlrtrrnunr thr ýlynunuc rrýlºun. r. of . 1); u Iºlutlorm %tich as 11C. 

. urge, pitch, . way, roll and yaw which : ur . uhlrctril to wavr loall% 1\lfmuaI 

calculation using the hytlrmlynamrc% r(lu: rtrum honp. donr and conrlº; nrtl with thr 

tlata F. arnrd from ihr ohwrvatum o) thr mººvrmrnt o) thr . c: rlrd lºI: rtlornr nºdrl 



('11: 11''I'Elt 2 

LITERATURE REVIEW 

2.1 CLASSICS111AR PLATFORM 

A% the lcsc"I1)pnu"nt ut oil and y.; ts coütp; uuc"s hc"cttrnc" Iii}: hl% cuinpetttise n(uscada)%. the 

Innovation of thr platform he omr, lanious and hi}'h dcnº; aid tip; u plattinin has ix'rn 

opciatcd lot ottshutr slrurtulc% III oil and };; rs industi s rspeciall) In do vp ss alc"t 

jnuduition Spar platturrn can he uºstalictl at S(X)nt until I(XX)nt water depth Ihr shapc 

of . par platform is usually ronslsts of Tong hollow vrrtnal cylinder with Iargr dianirtcr 

which is normally nlotnctl by ntratis of consru tionul spread chain (Jun It Rho and Ming 

S Choi) Up to now, thrrr air thrrr typr\ tut . par which ; ut" classic spat, truss . par and 

crll . par Ihtr classic spar is a Tartar, rylindttcal hull mourc"tl in a vertical position 'I1hr 

ptunrrting spat piutluctiun %)shin tut iris a stable plat tin in that can acronunodatc dry 

itrrs and suplxott ,. curl uvrr and drtlluty. tºpcraitons Ihr truss spat trplacrs ihr Iowrr 

portion of c)hndrtcal hull svtih an opcn truss structure to irducr ihr st/r and cost Ehr 

latrsi and rurrrnt spar witch now hcctniirs as ihr thºid )rncratlon of spat trchnology is 

callyd as cclt . par Ihr . par is tntpruvrd as ihr structure which is ras) to labtºcatr and 

ilc, kihlc to ttic watcr hrstdcs inakcs it mutr rust rlftcirnt dc"si}fin, providing anuthri Optloll 

to rcducc the rescrvc threshold Iirr rcononuc drvc"lopnºrnt tut drrpwatct licld Iirstdrs 

that, it can hr rcttuivcd rasily to othrr oltshurc platlorut., 

111c 014rai trrrarr of ('lu. w Spar platforrrr arc as hrluw 

4) It can bc upcratctl up to üNK) utrtrrs of dcpth 

bl It Is stablc stttcc thr ccntrt of buoyancy 1+ always ahuvc Ow rcntri ol }ýiavtty u) 

structutc 

c) It has a Iavotablr rtlultun cUtttputrs to the othct Iluuttn}' stttt4"turrs 

tlº It has a nttnlmunl hullitlccf, which can hr cunltputcs tut . t}ýntltcant htluttl stutaýr 

if this 1+ atlvantal; cuus 

cº (hl can bc stotrd at Iuw 111.11 Final cost (A}: arwai and Jam, 'lK)I 

4 



In IcK)h, l; c"tt Mc(; cc pumrrrrd thr u%r of %p: u tc"clinulup in dccpmatc"t lia"Id 

dc%clopnicnt . it it. ticptutic tu"Id, in III(. (; till ,I It %%; I% Ow %kolld 111%1 '11.11 

Iluauny pt(xluclton facility which han hccn tnaallc"d in thc" w: uct dcpth of SKK in. Thc" 

. pat, ti1"I'I t'tit". is a cl: n. ic . pal with Ic)>i in lun}: vcrucal c) lindct with diamc"trt of 22 tn 

t(; unthct V ('lau. +, 2(X)7º It cun. ia% of an tippet huuyanc) tank that ii tank which will 

tx" withmandittl; the full tildtu. taUc ptc»urc Thc" hard tank also ptuvidc% huoyanc) lot 

thc +tructurc to %uplkat dcc k, hull, halla%t and %c"ttical tc"mium I hc" . utt tank at thc 

tkºttum of thc hull will ptuciclc tluatatiun dutuiP. thc tn. tallattun stal; rs %OICII it I% 110.11111F. 

hon/untally a% wcll as for thc placcmrnt of liwd halla%t. 

A% thc otkhotc tnclu%ttS t, moving Into clerl><"t watet.: uul nuºtr ho. ttle rnvitutttnrnt, the 

oil tnclu, tttr% with Ihr hrlp of ionttartot., and cnusu Iii tu I11nt. has clrvrloprdl . rvrtal 

altrtnatr platform ronrrpI% In clrrp weht I uthiiction I1h1ti is it) ensure that ihr oIhhoic 

tuulu. ttic% can arhirvr Ihr tar)rt 

F'iuurt" '. I('Ia%. ºt tilº; u 1'Iat luº in 

S 



("Iassrr spar plattºutn call snplxirt thc" rigid and t1c"xihlc" rtst"rs "fhc" rc"clurrc"(l all Fý; ip nuºst 

he acruratrl) drtc"rnunc"d in urdc"t to t`c"c"p ihc" pLitturnº stahlc" Thr all pap t% the trP, um 

hctwccn the mcan %%atrr Irvrl and the trc"rbnard. Classic spar plattººtnº has high stahiht) 

%%11101 call withstand the rnvtºuunrntal distuthanrr such as wind, wavc and rurrrnt 

lirsutrs that, it is rxrcllrnt rn motion Ix"tlºanºanrr and the cost Iºn runsuuc"ttom and 

FU4RDTANK 

iii w 

RI 
$I 
Ir 
,I 

MIDSECTION ýý. 

SOFTTANK ºý 
(FIXED BALLAST) ý 

i 
0, 

KEEL 

Figurr ýý ý.. 

BASIC ARRANGEMENT AND TERMS 

Hu%ºr urrun}ýrtnrnt utul trttTº% I'� k I: 1. %it : uul ttU. % +Iuu I, Iatlolm 

0 



,, Ul tiAM1(' IiIAHA1 1()I 'K c)FtiPAK PLATFORM 

Ihc" . 1): u pl: ctlutttt ß nuxlrlrcl a% . IN clrgtrr III Itrrcluttt Sltuiltitr I hc"tc" alt- thtc"c" 

ch%hlat: ctncnt. comm of surf; r, +way : uul hcacc along r, Y and % ttxt% tryc"c'ttvrIy and 

al. o thtrc rutatwnal ntottoný -A-11101 t% roll, Inti h and yaw . 1110111 tho. r thtrr uxt. 

Heave t 

Yaw 

Roll 

Pitch 

Sway 

h'Ikuº"c 2.3 Motion tit tIrytrr of ttrrdunt 

2.3 YDROD ýD YtiANIII' c'cýl: 1-*1-'! c'l.; ti7' 

Surge 

t. tcn. iN rºr. c. uc h clicrtt h. º. : ºIºracll hrrºº r\l"ºulrcl tcº cºht; ººtt the calurý ººI thr Ioºc c 

rººrilit trnlý, (',,, clºa}: rtºrllictrnt, (',,, and lift ctºrtttr, rnt, (', h, ºttI III luhº)Iattºty ttnc) Ill thr 

Iirlcl Hawd on lhr tr. ratch, It ha+ +uiir%. lull> clrntcºnýltutrcl Ihr tlrlºrntlrnrr tºI thrhr 

rc, rtiºt: tr111% toll altl)tuhttalr nuntlllncnýuºniºI cluantºlºr., Iiuwrvrl, hrlº»r aIºIºIvºnp. ttlr 

7 



ýalurý of arty rc+clfürcrtt% acatlahlc III thr Irtrratutc to a clc%rl; n ca. r, it is rnrlxºrtant to 

1, n0%% huw thcý Wcrc clctcrrnrnccl 

I herc are scscral tactmrs that allect the hytltmtlynamics ruciltcicttt sucit as the I(eYnmht's 

numhcr, the shapc of (tic t: ýItntlet, the Imtces, heulepan ('atltenter numhet etc. All of 

thesc tat'tmr. wtli t; rve thc citrct to ihr iºIattmtnt hetause It affects the hytlrtxlynunuc 

t tx"llit: rcnt 

Ihc shapc of the cýluukr Is ailectetl hy tnattne ptmscth f\tattne prowth 1% known to 

atlscrsc citeA: ts on the hcrlmrmance m1 mtlshmre sUuctute Its lºtesents will rmuphenetl the 

sui laces of the structure hence utctease its drag cmetttctents. tittuctures with the hest 

lntºtcetum sncontc Irmm nun one tit 911111%111% Would . 11 [VI few wats start to he croscl cd hs 

vartuus typcs of growth (; encrall). It was also tccmgnvetl that the mmst Imlxºrtant smutce 

of loading czcrlct. I on mllshmte structurr conies limit hythmtlyn; umc action which itic 

influenced hs ('D Mid ('! 11 salucs 

Ir'igttrt" 2.4 1\. ººººI, Ir oI nº. uºnr }'ºcc\% Ih at tlºr plat lcnIII 

K 



CI IA I"I 'I,: R3 

ý11ý: 'I'll( )I)( )1. ( )(: 1' 

1.1 1'kl)l't: l)l ki. 

Kr+cat4h atkºut the i lasw . pat. (ºIattur nr is \ rr ) rnrpººrtant in utºIrr tu pr%e the hrtic r 

undcraatxlrng im Mc hupt: ihuu"n Ihr urlurnratuºn p: unrd Irunr thr huuk.. Iuurnak and 

Am, from thr rclatrd wrh%rtr% All ui thr rnlurnrattun thrn hrinp. ýliýeu.. rýl with the 

+upctItuw : Uta Aaaittunu) lnlurnuitlun i% }: ivcn hy thc %ulºcrri, ºa Flic ""rrkl) mrrung 

Ith IhC +uprrýuur hrlp. a lut In krttulk rlrur vu w Oil how Ow pltºIrt"t . Iuºultt hr cltºnr 

i. I. I literature Sur-w r) 

Ihr )oUtnals mid ixM)k. uvatlahlr schtch rrlutrd to thc" to111c o1 Iltolc"c't ttic c'hosr lo tic 

+unut1atl1cd '1711.1% it scNucncr oi thr trsc": uch dunc 11) ihr uuthot 1,11c authot nrrds to 

go through the journals and hcx, iks and Itnd ihr 1nllutttant ultotnlatloll and data rrlatc"d to 

tic lxojert *I114�c lnhttnultlon and data %k ill hr thrn h1y. h11rhtrd and aht ºdpc" Into a hon 

+unutuu} I7us u111trn1atloll soon will hr usrol : 1% apuldrluu" und tc"Irtrncr In otdrr to 

Cottlpktc the project Hrstdcs that, lniotmaturn atr : 11. opatnc"d Iton1 ihr wrhstlr which 

an rclatrd tu hýdre><lý natnlc coc"111c trnt and classic sll: us Itlutlot m. 

3.1.2 Form 1)hjrctiý r. 

It 1. nccdcd lut thc author to havc an : 11111 it, nlalcr . ut r thr p1 ulrc-t will c: u ty on vrt yw cll 

Iltctctl"c, the oh)ccttvrs lttc hºrmrd so that Ihr authot rlr: u. on w"hat tu hr achlrvr(l 1n 

ihts project Thc step hN ý, trlc t. c. l,. havr tu hr aºtanF. rcl ºn otdrt to tn: ºkr IIºr progtr. % ul 

the project gotng stncxithk Ihr dr. ctlptlon oI thr t: up. rt ptulrit 1s trlltntrcl to point out 

the nuttn tdclt and plummlil.: ul thr undetl; umg prulrct. 

t) 



3-1.3 Manual Cukulutiººn u+iuy; 1114 hýdruýlý nsunic º"(luulifºu% 

Ihc author ha% donc thr manual caicuiatºon usºnp. ihr r(luatton p: nnrti Irortt ihr litrtatun" 

. ur. c) 111c calculation of ihn lº: ntrclr rnuýrnunt. and Imhodyn: uruc rllrct tow; Uds ihn 

plattýnm arc donc u. mg A1ºcro, olt I xrrl 

. 
4.1.4 ( )(T, horr 1. ab 

Ilrc nxxicl ol thr platform was hutld has 
. rd on thr data and drnu"mum which had Iron 

11na11lCd *Me nxxlcl then r+ tr. trº1 wall var rr. tr%t and condition to (ICIVIIIIII)c tile 

lnopetttc% of the platfotm and to drtrtrmnr thr Ii di odiiai, iic corIlrcu"nt ClIct. 1 10 tile 

platform '11u data gained atr noted and compatrd with ntanu; tl calculation 

3.1 .5 
Too t% 

Ihc authtlt need. it, use ', ()file . ultw: ur In uttlrt to rtnn111rtr till. 1ltulert. 'Ihr vrry haar 

uºllMatr used lot iall'lllalllltl Is Mlt'luuºIt I'. \t'rI This sullý+; IrC hr111% to ralt'l1l: IlC ihr 

nrcdrd ralucs la. trt and seduce the rrrut rlºtniº+urtl to 11 it 1% done Imillmally N11111.111 

. ultwatr 1s Am) u. rd In thl. 1ltulrrt titrurtutul Analy. l. ('1ºn11ºutrt tiyarm (SACS) 

. uliwatr will tic the 11ulU1 . tºItwatr tl. rtl in this 1111ºlrrt 1-111.111N, the took me llscd -A-1111c 

the authl>< dt1c. the ull. hutr Iadll/tatuty 

IO 



. 
i. 2 \WKK 1'KO(: Kl'ati 

l lurc arc vonu ai tt ihc% rcI;, tctl it) the proIect w hii h ha% hccn i t+mlplete(l alte the nud 

%rliir. lrt hrrak 

Methodology 
THEORETICAL 

eta Gathering 

Linear Airy Wave Theory 

Morison Equation 

Pierson-Moskowitz 
Spectrum 

Motion Response 
Spectrum 

" s* , -mom "Ntd 

LABORATORY 

Design and Construct 
Classic Spar Platform 

Scaled Model 

Laboratory 
I 

Result and observation 

i'igurr. 11.1 flow of work ptugºrsy 

. 4.2.1 itrticarrh And l. itrrutut"t" 1Zr%irw 

A lot of ºr+raºrh hEts hrrn dunr 101 tlºr Iºº, t Irw wrrk. ºiº uºtIrº to rnhfºnt"r thr 

fanuliarvýuun un the rho. rn toPir fhr u"uhr% ol tr. ratrh : ur : ºhuut Ihr rla. sºi . hat 

Iºluticnm and the tI)-nanuc vcºrlhitrnt hrhtrvua tcºwunh thr Iºlütlcºim Ihr tr. r: uih 

ººhtatnrd Irutn tttc related Icºutmtk and wrh+ttr% Ihr tniutnutttcºn ktunrcl life sullullall/cd 

ancl %%111 tic u+cd fill thr lurthct tr. r: nc h anc) uc U%, titr% III iht% Inulrrt 

II 



. 
4.2.2 Nlcutuul culcululiun miny; hýºlrutlN n, uuic t"(lu+ºlium 

I-hr authur hacl 4, h011c" tn: uºuaI ialculatum hanrcl on thc" ch: ut (it thc" tnrtiuulolop 'I'hr 

calculation was done in urclrr to clrirrnrinr thc" wavc rh; uactcriýtir, ihr Iotcc" aclilly, fill 111C 

pl. ºttutnº . º, wcl) a% ihr rr. Ixomr on the pl: ºtlotnt ihr calcul; tittat" wc7c" dour in N1titomwit 

I", ml Ihr rc. ult oht: unccl thrn hrutk plottrcl ,u that ihr IMitmºn ui c"anc d: ºt; º with tc". Ix"ct 

to clrpth and ttnu can hr %11,, %% 11 rlrarlý'. 

ul I. inr: rr Air% 11 u% r 1'hrur% 

Ihr +tud) un dctctnunºn}: thr nHrlwnº oI walrº p; uliclr fhr Hatrt pallldc motion 

º% if) urhttal I'Iºrrr ; uc hotvomtal and vrrtºcaI motion c(plalloll.. of 

dctcrfill nlnk both vclui ºt) and al"rclrtatºun atr: 

'I'uhli" 3.1 Itnr: u Att% wat"r Iiquuliººn 

WAtrf PAtt ivlr 
vetactity 

Walrf Yarticlr 
Ai'('rlrrdlit)tl 

U= 
rH cosh ks 
T Binh kd cos O ý' = 

LY=t IMI 

ýN sinh ks 
T -sink kd sin 

du : nýNeoshks at, : nNsin hks 

(11 
ý T= slnh kd An A t" 7_ trsln-hk d co s9 

Whcrc 

Wave height ýI - «utri drllth T- w"trvr pri i(KI 

2" 11 - kx fill 
k =- L I: 



b) Mori. on hluution 

M, nt. un equation u. ra to artrinunr thr huttiuntal lutc'r u4"tinl; tuw: uch thr pIutlmrtt 

total hcºttrotttal iutrr IS ihr %untmutum +i tntttul liºrcr and dtuý. lot cc as ihr rcluattcm 

hrlOW 

'I'uhh 3.2 Mot twtt I: tIuutum 

ýý. 

liiert ial Forte 

' 
ft -NC, vt 

ný 
ti 

Drag Force 

fa = ACa? lulu 

N'hrrc 

1' = watrt drnats, 1) - Fiull 01.1111rtrt 

CIII 11111141 Cd 

u- watrt It. utti Ir %rlt><"tty , 
l'-ý atrt partu lr arcrrIrt utUUn 

r) i'irrum MiwwuN lit tiprrtrum 

I N'avc . pc4"trum 

- 'ý 

S(j) = (2n); jtýe ý_ /o 

w hcrc 

u k'uttytant Vulur 10 I) 1, f0 = 
44.10 
2 rt 

Ii 



1. rum thc atlovc cquatum, thr wavn ccipht 101 rach Itrclurncy call hr oblaill from 

thc cyuattun 

H (-fl 2, '25(j 
i )Af 

4 li. t. c. l on ptc% tuus cNuatwn, wavc puttlc can tic k"utttputcd iromt Ihr rttuatlutt: 

N 

I) (x, t) 
N(n) 

cos[k(. n)x - 27rf(n)t + F(n)] 2 
=i 

w hcrr 

tin - ýý aý c hcrpht at Irctlucni y n- t l1I� ) 

r tnº -2rt K(n), whcrc Kln) r. random nunnco in ranhc (f), 'n) 

dl Motion ftr. lwn. r 1ix"rtrum 

Motion itr. lxlnu spcrtruui 1+ thr pilaw w. hrIr ºhr rrýpýýiº. r+ (if 111C pl. 1111mill arc 

cktrrlilt nrd ha+rd un thr tutrr uitin}. ºnwtuds thr plat lm II i 

't'uhlc i.. i A1011011 kr, týým, r til><"rtrunº 

KrrIN, ltaro whruI uuuuircIrd ti, wavy 

Response(t) = R. 40. % ? I( r) 

14 



'I'uhlt 
. 
1.4 Computation oI Ilc". Ixms 

P- pK U Ltnh ki rus 0 
1 cosh kd 

f- moment of force 

f= (x dbtuue to center of gravity 

C" 

H,,, w 
= P. 

t1I4..... - H 

R Hp. h o 

3.:. 3 I>r. igu fir l'Iu+. ic tipur% platform lilt) 

'Iºº get rlcatet ahllut thr pnllctt, ncc 11111hot fill 

. talc and dutlrtl+lun lot thr t111xICI ul thr 

%0t1. Iu. um 'Alit) thC dInICIM011 il> >t: Itrll III Ih 
ha"cd utt the tea) piattutnl INrptunr plattutul; 

authut had dctldcd tu u%r i'rr. ilrt a% the III 

nll><ºlulg 11nr and tuntlrtr httwh to attachrd 

thxnº 

., 
I) uu 

ý3, 

- i'tc+sutc x Atna 



Table i. a Computation ul týr. lxm, r tilu"rirunl and ýý: nr ptolilr 

=3ýý 

Surge 

H oAve 

11 u 

Eo Pressure x Area 

f' - HS U rsa" cos ® 
2 cosh W 

f= moment of force 
Pitch 

f; fx dbtux* to ctnter of gravity 

H.,, 
w - RAO'�r x H(n) S(f).,,, v ý i x S(fn) 

II H,. v, t RAO'H.. v. X lifts) S(f)A... " - 
RAO?,,.. � x S(fn) 

Hr;, d, = RAO'. 4, s,, x H(n) S(f)wi, - RAO'*a x S(fn) 

. 
t.:. l I>r. iun Ihr ('luaic tipur% plutfurm nuºdrl 

It, Ito c lcatct al>. ºut the ptofrc t, ihr : utihol hucl clt. c'u++c cl wttIt ihr %uprt c. t. ot about ihr 

+i41c and clttnrnautt tot ihr tncxlrl of ihr hlatlottu 'I'hr tlt. cu %lon had cottu" it) 

roncluaun t+ºtth ihr clttttrnmott ; 1% siatrcl to ihr Itputc hr1ow 'I'hr tlnxlrI t% conaructc"c) 

ba. cd on ihr rral plattutin iNrptunr phttlotnu wtth ihr %c'alr of 1 417 rrnuntrtrr. 'I1ic 

author had dc: utrcl tu u. r Prt. prt a% ihr ntatrt t; tl lot ihr moclrl, iron chain lot ihr 

txi ixsnp Itnc and ronrrrtr bloc{ to attachrcl mum mn}. für to ihm wahrcl tw"arr tank% 

114%) 1) 

IS 



ý° 
ý 

I liä F1*phl " ? Dc m 

Dial er{Gkm 

fl It 

ý1 SA c»mrl«   km 

qr 

Hmurr . 
11.2 Utntrn. uon ol thr ('Iu. ar Spat plat lot tit nuxlrl with sculr ()I I{ 17rttt 

it, 



. 
4.2.4 l. alwruloo 

I11C authot had done the tuhorutººry u. inf; ihC . ialcd model (ºI tile ('1a.. 1i spat IºIutlººrm at 

vºu%C tat1lA, ufl%hutC lab ThC Iahurattºry 1% done III , ºtdel tiº oh. ervC lhC rC%I)ºt1%C if ll1C 

lllatt(anl tººward% the ihanl; ulf; u1 Cnvuººnmcntat Ctteit. tirvrru) trlal. wrrr dººne with 

dltlcrrnt vºavc height, wavr lwruxl and watct depth 1,11C. movement (11 tile platfolill 1% 

rC«otded and plotted using f; raph halºc t% 

Ihc purpu. c of havlnt; thc Iahurutrºry tr%trng. r+ to uh. rrvc thr motion ut Ihr pholof III with 

rc. hcit to the random and re}ýulat wuvr with I ntrirt "'atrt (kyrih 'I'hr authýýr . rt. up thr 

nuxtc) hcr. clt and run thc tcsturg 

Graph 
papers 

attached 
to the 

tank's wall 

Iron hooks 

Concrete 
blocks 

FIlturr 3..; Mucirl tirtup at thr (>tloh, ºir 1.41h 

Platform 
model 

Iron chain 
(mooring line) 

17 



('II: 11''I'IAt 4 

ItEtil'1. '1'ti A\I) I)Iti('l'titiI()ti 

4.1 k! ": tih: N kl'H 

I hr . tttthut nrrtl% it) (it) Ittrtatutr tr% u"%% and Intaltrrtl thr tLtia tr(luurtl nt uttlrt to 

.. tl. ulatr the rtirct of thr hytlrtxt)nanuc t-tx"Illt-will tu thr platluritt Iia. rtl tºrt trSrarrh 

'Allid) ha. l hcrn tlUttr, thr authut chow tit-plum. Spill. Platform . ttnply hrrttu. r It 1. thr 

firm rlý.. t. . p: u% platform tlr%rlulx-tI III ihr wutlti Flic clrt: uk tut thc plattutnt arc as 

t"cl, ,. % 

iý1IC 4.1 : Iýrt: u) ul tirlýtunr tilýat I'Iatluttn and rnvuunntrnt clrt: ul T; -S 

lkltýctf 1'cw 

l'Incnt 

I lull lhanwtct 

Bull Wight 

hull 1i}: ht Wci}: ht '11 hV9ti1lt, 
i 

'1 .3 KKººº 

I: ný irnnttu"ttt I)l (itlýý 

\1 . 1tci Iº, -pth I"V ttill ý81) Kill 

Wºtxl Spcca /nt. Ncr 

S14% aa-. c hctgNt t. tººtm run(littº, n) hill 

N"atci dcn. ºt), p l0: 5k}: III' 

Walur. ot h}(Inxlynanui cox-ttli trnts u. rd in tht% ptutrrt mr 

Taille 4.2 : Yalur% oi hýýIrýxlvnanuý l"1K'llll"Irnt in (I1t1rIrnt Condition 

Cofulltltifl 

CICAn 
%C1111 I"N1ICd 

t,, x, ICd 

l 11 

00S 

11 Kh 

II1S 

('III 

I6 

1d 

1: 

1'lutforrm I)C111II% 
IIc. hiºiý+ ('olir\ip I"inl: ºnd) 

l)i 

ýI )Sill 

Im 



4.2 AN, A1.1 tiIti 

liauvl oll thr (lata ul \rlltunr Spat 1'IatlurttI Itainrcl, Ihr authul clur% 

thcuric. iali ulatýun I'hc rc. ult, ul thc aiialy, t. : ur a.. hu%% n. 

4.2.1 11 u% r Yurticlr Mutiun. 

. Ottu ; utulý'ýtý tm ihr 

Ha. ca on Linear Au) Wavr I hrury, thc wavr tutrticIr i. calculatril Wacr thcoric. 

Je. irtt)c the hrnrtttattr% ut wuvrý tit «atrr on thr ha. r. ul potential thrurN In hartr4ular. 

thc autttut ialýulatc. thc h: utiiIc (Ii. IýIarrnu"nt, ýrlucitu. ; UUI ; wrrIrralicm% and thr 

tfýnanuc prc.. urc . Is functions (A thc. urtucc clo"utum ()I thc Nuýr+. 

Fiy; urr 4.1: 11. itri paint Ir oil, ital motimt tWikilirdial 

water particle velocity with respec to depth 

Goo 

sso 

I1 S(ý 
f 

, SO I 
400 

$so 
C) I I1 

-- Plot IsOntal vf lpc Ity 

v* r tic I* v* I'm ft 

pM. tkbb vvkrcNv (m/") 

F'i`urr i.: 'A'atrr pwtii Ir ch. plucrntrnt with lv%jw,, -j 14) dc-pill 

i rum thr graph, vrlcx"rty fill both vrttrc'ul auuf hc+rttcmtul wutrr p: rrtrc"Ir ttºcºttcm hrruntr 

trtu at drpth - 475m 

14% 



water particle acceleration with respect to depth 

600 

e 
= 
ä - hor itontal ac ce It r auon 

ve rtlc It &c ce It ration 

350 
2 is OS 1 0S 0 

partkit acceleration (m/sl 

h'igurc 4.3 Watrt 1'arttc'Ir ai c'rlrtatuºtt %% tth tr%hrc"t toý clrplh 

: \Ckclcratr()tr lot both \crtrcal : uul hotrt011ta1 wutct p: uttclc motion broillic /C? () al (ICI)III 

uppto. \trtt: ttcl) 4KSm 

Fhtutn txlth Of KAtCt p. 1rlti Ir nuHiOn'% graph, it i., .: uc1 th: lt the motion of thc- µatrt put1tc. Ir 

ckrtc4ang milli clrpth . 1nd hr4'unte almost mo . it alntý+ýt 11.111 of ý atrt clrpth 

4.2.2 llorirmntul Forrrti of `rptuur Spur Nlutfurm 

Na. cd tin ! ºfººtncºn'+ cyuauun, thr hurifuntal hºrrr acttn}' Iowalds 111C platform I's 

calculated at dtllerrnt depth of Nrptunr tip; u platiutnt Ihr trIcctiººn ººI Ihr 1ºarr at 

dtttrtcnt ttntc and trlattººn o1 thr Iºacr at dºIlrtrnt drpth atr plunrd 'I'hr s1otutm'. 

cyuatam ro 

I' ' At 

w-hcrr 

ýrI) U II ,) c' ,, D 
-3 _ 

I- Kutct purttrlr ýiiýrlrýutmii, It- wutrr pUrtirlr vrhx"ity 

20 



Table 4. i: Iloai/untal Iººrc-r lot clilirirui iºýclýuclýnanuc cººrlliCiriU %aluc 

U G20,239.7471 
1 -15,237,159,27 
2 -24,490,809.66 
3 -22,996,28 3.24 
4 11,904,100.56 
S 4,374,201.595 
6 18,9S4,9W 1_i 
725,198,817.14 
8 20,567,761.41 
9 7,330, S23.477 

947? 0,724.4568 
} 

000 

I 
I 

0 : aooo 

1,001,92'). 745 

11,097,060.88 

18, i; i9,101.59 

17,341,795.55 

9,354,98 1.06% 

2,764,759.467 

13,991,120.5 

18,898,407.43 

15,612,944.74 
5,91)0,123.655 

1,077,280.753 

Total horlsontal form with respect to depth 
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i'lmurr 4.4 Iltrttrcmtal lutir with tr+lºrc't it) cirplh 

811,082.1463 

13,167,1 10.08 

21,414,98`). 61 

20,160,0 i9. i9 

10,629, Y)1.81 

Vi69,4H1.031 

16,473,018.31 

22,048,609.78 

18,090,353.08 

6,663,323.566 

899,002.6048 

Clean ffom*ot 

- bultd wvm0lt 

. saw fouled m. nr>. t 

hawlt on thc graph : rho%c, it l" %1141"11 that thc 

. +-atcr Jkpth 'I11c ir, rrc 44: t1np tuwurrk thr piuttr»tu is }: trutrt Is it P. rºr. (firrIVI und fill-, 1% 
hccausc of thc Ixc+surc at llCrpct wutcr Is hry. hrr 
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Horizontal Force with respect to time 
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a"igurc 4.5 Iiursttattul luiic" µ ith rrtihrrt to tlnlr 

hum ºk)th }: raph% ul hUrlllmtal fork-C, it r. . alil tlLCt h4, ri/untal lurc'r in cIrttn mrInhrr 

t('d- UtcS, ('m-1 b) ha. htl; hra hurvmrtal 0, s(N), ()l)ll{, N at t-: and `I . rc") cumputrc) it) 

. rills Iciulrtl, : uxl fouled mrmhrr 

't? tcrcl4nc, It ran tic runrludr flint hutt/untul tutrr urtutP. Lit the pluttutnt is hi}; hrt tn rlcun 

mcrnhct runtparcd tu fouled tnrttthct It is hcruu. r, it tut tuulril tnrnºhrt, tile folco 1% 

dt. apatcd it, the nuutnc growth which tc+ult. in turrc dc. -tca. r 



4.2.3 11 u-. c tijK"ctrum 

ý1aýr rnrtF. } drrr. rty, S(Il µ'as drtrrnunrcl ha. rc) on thc" I'irrsun Mc1%kuN'lt/ Slx'rtrum 

thrury A. rrlrr to txxik tit ('hakraharir II9t; 7º, 1'irr. om and N1u%kuwrti in PRA had 

prulx�rcl a nr%% prtnctpIr lot an rnrrt; y +prrirutn cli%trihutiun oI a wind grit rated . ra 

aatr ha"cd on the . rnularrty thrury, . 

I tic I' h1 . pcorutu nnxkl i, wt tttcn u.: 

-. 

to f-sel- 1-' -sL ýý ý ýýý. ý 

Wove SWrum 

r s"ý ýý1 

s"ow"-v. I Iw1 

F'ikurr 4.6 V`'uvr tiprol utn 

Iiawd 'III thc ktaph ohtautrd, it t. . hown that thr w"ttvr %prrirutn hriuuvtot m patahuhr 

towuul+ tncrcaany. ot trrtlurttry 1-10111 ihr gtaph ahovc, ihr htkhra . prrirum IS 110111; % 

at ftrtIurm. N II (), )Ill 

2.4 



4.2.4 N ulrprofilc 

l týým [tic ral. ula[cd wavC hctght, lhc 11111c scr[Cs ul Ihr w'. -Irr prolilr 11-1) 1-1(11)sr0 

wound the plattorm was con[putcd using a random phasc in ranl; c of (1 = 2n. Al a 

IrcNucncy, l, 
, [hc cncrl; y drnstty is S111º '1'hr wavc hcipht at this 1[ctlucncy ts ohl: unrd 

usm}t the rquatuon 

fill) -2 \12ti1111.11,1 

Wl Wpokkd PW I Spit Pl"Morm 

-. -s. M« 

row i041 

F'igurr 4.7 Wavr proIdr o) Nriitunr Slim platform, 

I-tntn the t; tuph ut%wc, It 1. %how% thus the Ittt; hca wttvc clcvutiufl I. lit t-$S . cr with the 

high of 4m 
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4.2.5 \1utiun Kc"%p4ºnu" Anul%%iti 

tirl'tunL- "11). u I'Iatlutnr t. a Struclutc" that u trrc tu nmc III %%; INt*',, motion and 

IV irurral nrat thc rr. cºttanrr of thc" +trurturc". 'I hrrc"irnr, it is >rnlxºrtant lot thr author to 

, lud) at-A+ut thr ucrtali rr. IHCn. c" ul ihc %tturturc" cluc" tu a ýIc". r}ýn \+; r\c" %Iwrirunr 

aI Sury; c" Itr, l>, in. r rlnill)%it 

Sutgc IN thc hol tnmtal plat lm m nuottun I hr tr% ultý ul +utyc ; ut; t; uc plot I cd as 
hc10K 

Surge response spectrum 
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Figure 4. ti: Sill pc Krapjjmr tiprrtl uni 
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fouled member 

h, an the graph, thr htphr. t +urpr rraýc, n, r t. at rlr, ttt tttrtttl, rt c�ndttum (('cl-(1(, i, 

('tu-l t, ) with thr valur I+'7. inr. Ill Itrclurnc-N tan}: roI () ()1 O III! 
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Surge elevation 
08 

clean member 

semi fouled member 

fouled member 

-08 
Time (sec) 

! ~'iRurc 4.9: Sill p. r 1'rullIr 

1-tc1n1 the graph, the highest . ut}: r IlioliIr is at dran nIctnhrt condition Wd-0.05. 

('m-1 A) with [tic % aluc is 0 7m at t anyr ttntr of () 'l). rv 

Nu. r. 1 on tkºth ut graphs ahuvr, ihr vulur uI , utLýr tun otnJ rlrvttttnn iur htyhrt in 

Okan n>cnthct cundtttun which ntruns tic huttnºnta) plutlºnm'. t11011un t% ktrutrt Iot 

drall numhct rºmdtttnn wtth ihr valur of ('d : ºnº! Oll Is tl 05 unº) Ih trsprrttvrly '1111. t% 

hc: ausc, cican tilcttthrt t. hits Ira wrt}. ht thus ruusrd It t% rn. tly tu tttovr, 

1.111ic lot . url; r unulya. IS iuliul: ard tally. thc h9urt. un'% c(luutuott whtrh l'on. 1dct. thc 

hortn*ntul Intic uitut} týýwutýl. thr hlutlýattt 
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hl III-all. Ktýpýºttu" AItitlý. i. 

IIr. º%c Is the , rttl.. ºI IºI. I olill nuºtiººu 'I'hc, c arc the tcsult ()I thr hcavc analysis: 

Heave Response spectrum 

. 0.. r 
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Figure 4.10: 1lruvr kryun. r tiprc U uni 

S(f), Heeve 

hull) the Eaaph, the hty. hc+t hca%c rr. l><m. r t% within the tanp. c 111 tS "30111'% . *t Itc(luctIt % 

tatl)c of 0 05 )O ))t 
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Heave Profile 
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Figure 4.11: iiruvr i'ioldr 

ºieave Profile 

i rýýrn thc ktaph, 111C hikhr+l hra% r Iýrulilr u l) 9111 at r: Urýýr tinrr (d MO Il)lkrr 

Ilýýlrcý)nanui i1x-Itiircnt clcºcs nut attrit hravr tvrrtiiul platform motion) It v, 11ccauw. 

thc folic ialiulatcd for ccu%c º. nut uanl; týlufUUn'1 rcltruttun, hut u%c thr rcluutuºn ut 

hrcs+urc trnu'+ arra Iliu., the ihanyrcl ul hlcltººclynirlrUi iººrlltiºrnt.: ur nut ultritrcl 

11111 IF 
race - Pressure x Area of Hull 

Figure 4.11 t-mcr cirtrimmattuti lot hruvr 
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c) Pilch Rv%pn ii i Anülksi' 

Pith Pi attalýsts t% analysts ui ihr notation (if ihr platlutni In older 11) find Ow folatioll 

of the platturnt, Ihr ttiuturnl of thc platlutni ahuut ihr c"rnlrtrcl is c"alrulatrcl Montrnt 

It ihr hlattuttti t.. al: ulatrcl Htth the huti/utital IurCr artinp. oil 111c platlollll 11111c, %, 

with ihr chstanc"r of tutrr to irutrr ut t; t; tvity, 'I'hr rrsults ul pitch analysis air as 

hrluw 

Pitch R. spons. Sptctrum 

Frequency, F (HZ) 

Figurc" 4.13: I'itc h Nc+ptat+c tilx"c"trutn 

I"t"tn thc ptaph, thc htkhr+t 1'ttc h tr+lxm+c t+ at c"Ir: ui c+atrt rt, tulttt+m (Cd-1) hS, ('III- I (1) 

wtth thc valuc t.: 7 linr+ at ItrHurný"y tankc ttl () 05 OI II., 
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clean member 

semi fouled member 

fouled member 

04 

29 



Pitch Elevation 
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Time �t (sec) 

I^'ikurr 4.14: I'ºtch I'toIº1r 

I'iotti the gtaph, the htghca pttrh pn1iºIr 1% al drall nºrttthrt con(1ºtºont Il'º1-11.05, 

('nº- I eº W tth thc valuc t+ 0 7tu1 it tangr tºmr o 10 'O%rr 

tia. rd tin 1,41th o1 gtaph iºhuvc, thc %: ºluc ul suncc sl+c"ý'Itunt : uul rlrv; ºttým atc htphrt In 

rIcan mctnhct iomlhtilm Which mram thc Iflutlorttt'. totatnon º. ktrutrt lut Oran 

Ittctnhct 4umhuun with thc %: ºIuc ul ('dand ('111 ºs U0 : lud 1h tr. l><"t'IIVrI) C'Iran 

nºcmhct ha. Ir.. wcºght, thus thc uvcttuºtttnp. 1. ca. trt tu tut 
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4.3 1. -1ü1)1iAIOKl' 

I'urlxº. c of handhnl: thr laboratory +r%. um is tu uh. rrýr oil how thr pl; ºtlurnº rr. pun. r. 

tuN: uýl. thc waýýr applrrýl Iia. r(I un thr rxlxrInrrnts H'hirh huýl brrn ýlunr at the ult. hurr 

Iah, the rc. ult. 0111.111) arc as bclow: 

'I'ublc 4A I. ahººrutury ºluta for thc tr tal. 
No of trial ýI: 

N'aýcpctltxll+c%: ) I; 20 10 

a'A% c ho P. 111 I 111) l) If 005 ()()5 

hrc. lucrl. ýI liý ºI 005 (1 1 

Watct dcpth 11111 1 (KI I(Kl I lKl 

kc%ult fill X uXn plutlurrtr di%plutCmrnt It'r Curb trlul: 

X-axis platform displacement for trial 1 

-ý-X aKi% platlprm di%platrrnrnl 
Ivt trial l 

Time (sdc) 

Figure 4.15: X u%t% pIntIotnt dnhlurrmrnt It ii mal I 
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X axiti platform ditiplacemr"nt for trial 2 

I0 

Iý, 

10 
ý 
= ýý 

O 

10 

V, 

Time (sec) 
I () 

-*-X ari". platform di%plat rmrnt 
1 

tot trial 1 

IF'igurc 4.16: X uxis hlatlorm dishlarrntrnt lon trial 2 

X-axis platform displacement for trial 3 

-*--X aMi". plattorm di: placvrnrnt 
for 111.11 4 

Time (sec) 
is 

F'Igurr 4.17: X uxi% plutlutnn ºh, plucrnirnt tin tr1111 4 

Runt the graph% atM r, it 1% %hown that thr hiP. hrt thr wavy high, thr gicatrt thr 

'luplairntent 't'he platlnnn ýIt. plurrntrntý lot trial I atr to tangy of 204: 111 to 2(k-III with 
t1u w uVc hctght u1 01 mrtcl 
1rcNucni Y t. dccrcu. tng 

1'hr ýIýýpltýýrmrnl Is ýIrrrruýýn}ý u. % thr wuvr hrikht and 
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Y u. t. platluttu ch. hlairtnrnt resttlt. % tut . ach trial arc as below: 

Y-axis platform displacement for trial 1 
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Y-axis platform displacement for trial 2 

I 

20 

is 
10 

ýC 

10 

-IS 
"20 Time (tiec) 

-0 Y"sxis platform 
displacement for trial 2 

Figure 4.19: 1' atºs platlornº do-placrnºrnt Iuº mal 2 
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Y-axis platform displacement for trial 3 

-40- Y-axis platform 
displacement for trial 3 

-20 Time (sec) 

IF'ikurr 4.20: Yaxl. pl: uIm tn ai%plarrmrnt I'm ttial 3 

hon, thc }ýr., ph, . ax�c, thr paurtn �I thr F. taph, : tic Ihr %antc wtth X axt, platirant 

, Ir. pl: sremrnt whrrr the rr. ult . how% that the hi}; hrr Ihr wavr high, ihr gtratrr ihn 

at+plarcmrnt 'IV at. plarrmrnt I. aerrra. inl; as ihr wavr hril; ht and Itrtlurnry is 

dkitraang 

the rc ult tut the laluiratury ha%+mallct valor vutiipirrd tu thr cal condition of 1111111ollil 

l+reau%c the n>ndcl had horn +ralrtl down Iir. rtIcs that, thr rr+ult slur% not malirr uturh In 

tht+ rr. rarch hruau+c ihr hurlk. r lit having ihr hthuraturv is to gsvr ihr hrttrr 

undrr+tanuitng about thr rral rundhtiun platIi in tnuttun 

ia 



('11: 11''I'h: K 5 

('O ('I. t S1ON 

1hc dytwnuc analýa. about thc Kavc hull hrcn dunr and ihr ntaxtntum hril; hl 

i4, tatncd t. 4mctcr tha+cd on wavr prolilrº Watrt p: uticlr ntottom ý% drctra. inE. Ntth 

(lcpth and twcumc almu. t Icru at apptuxtntatrlyy hall of N"alrt (Irpth 

"11utt+on'% rNuattun IS ýcthd ottll Whc"tt Il%'c" tlittr% dt: unc"ic"t oI lhc" %lrttc'tutal tttc"ttthrt is 

%ntallrt iontpatrd tt1 thr WaYr Irn}'th" tiotc"n. rn k 1`9 I997 
, 

lia. ri ('oa%ta) I nptnc"c"rtn}; 

. 'I11u+, III thts rr. rarih, thr trap. Iorir is nc'gIip. thlr Ior ihc" hukc" stturtutc" 

ý Iltr WaYr ptottlr, hottrontal Iorir, wtt%'c" rc"%I><ºn. r tnirc"u%utf; with ihr 

tnirra+r of ('In (tnrttta ioc"Iliiic"ni tot inertia lorir) 

ýI lu. tý hriauýr, ttt luulyd W alc tI lc ýý ('tu), the I0rir is decapitate to the 

watet particle and ClUt, rd ihr lotic" aittny tºº the plutlotm dc"irc"aw 
. 

lh, lroxlýtuunrr c-Orilirtrnt clor% not aflrrt thr hravr rra10n+r. hrrau. r 

. 1, tI nF. tuwarch thc platlottn t% ralCUlatrcl lot ttanj( thr rcfuattun ol 

hutir - 1'rr%. utr x Atra 

Ihr way folkr 

lhu. 
" 

this Lau. c. f nu khaný. ýcd ul hyýhººýIýnunur cocitlk"tcnt . ccm. MººIluºn'% 1'. n. ltl11n is 

not u. ctl 

I. tunt the 1114ktr) tc+trttg, thr nNºtNgt ul thr hlailUtni %uhlrrird 141 ihr wavr can IV srrn 

lS 



IN 11-: ti1)A'1'1()ti 

1,1 tj1C IIII thrl IC\c'. Ilt 11 tt, ht' tit tI1C Illc'IC al I- lttIllc Ico 111111IC11da1it 1i11 1t1 that 1111111U\'CI11C111 

call tic 114-141c 1,111c rccunlttlrntlatulm arc: 

1I tic latxiratury +huulcl hr i ut11I1Irlc"cI with Iltullc"t clrcIrc" tiui h; n ihc N alrt I1atýýc'Ic" 
11Uo1Not1 and utllCit 111u11ut1, % alllutll: Illl' il"c'u1lIC1. 

: ihc , tutlý , huultl Iýx'us tnutr un ihr ntattnr puwih Iýtu(x"rttrs such ; rs ihr 

thtclºncss and ihr nºuhhnrss su that mutr accutatr v: rlurs lut Itvthutkn: untr 

cuciüctrnt can hc i; ainctl thus ; u'curatr resiumsr call hr uhi: nnril 

sh 
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Surge Response spectrum 
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