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DEVELOPME]'iT)

THESIS ADVISORS : SUCHARTNAWAGAWONG, M.SC. , SUTHINAN
NANTHAJTT, M.SC. , PUAK HINJIRANIAN, M.SC.

ABSTRACT
The objectives of this study are to develop guidelines for physical

environment infrastructure planning in the area surounding Prapathom Chedi,

Nalfionpathom Province, to solve problems of visual pollution caused by local

infrastnrcture, to develop a clty plan which guards against visual pollution caused by

the city's growth, and to maintain the phpical environment in the future. This study

identifies the areas in which infrastructure should be improved: substituting overhead

electricity and telephone cables for underground cables; changing water supply and

drainageiipes to improve quality; improving pavements including steet furnitures.-Tii study considered data on cost management, constraints in facility

development, municipal law and working times to compile variable coefficients in

order to construct an bbjective function model, and to analyze cost and time to obtain

the optimum results. Linear Programming analysis was performed with Lindo
program. The lowest costs and least time for the necessaryv/orks are listed as follows:

1) Underground electicity and telephone system:136 days and7l,254,5ll
baht.

2) Water supply system: 118 days and6,625,451 baht'

3) Drainage system: 163 days and7,075,M6 baht.

4) Pavement improvemenrts:132 days and 14,767,520baLrt'

Some of the workon these projects can run concurrently. This means that the

total working time would be reduced to 292 days.

Costs in this study refer to guidelines issued in April 2001 and are subject to

change at any time. Throughout the operation of the project the municipality must

adjust costs accordinglY

KEY WORDS : INFRASTRUCTURE / LINEAR PROGRAMMING /
PRAPATHOM CIIEDI / PHYSICAL ENVIRONMENT

163 P. ISBN 97 4-04-289r-6
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2.2 tnd?n?'rru6ordsaffudn1n tt?odoiln't{R'tslRlrilcf o{mAo{

2.2.1 fi11uvltl'r u 1r o { dR 1 Tt u?o do il yt'l { n 1 u fl 1 n

no{flM:qrllnn n:runr:ri.rrfio.r (8) nrir:'jr dnlv'rtt?odoilvn{RtuRlil rfluo{e{
I o - i, o o | 4 - ' I

il:enoildlnsUvrs?u tuRl:ri'r?flJngrJn6odnuilvral1'rvflotqilrul#finrrrufottu&fru trau

riruari:rartrub?rn^srnrrrurflug:Jr::ru riol#rfinn?rilrt?cu nr:uJduuuila.:luntn1uR11,,l
o, Co d v . i v a
lJ€Ufi'lvttno1lil 0'lf'tR1:1,u'lua?.uoitfl't:vto{tvttJ?ilaun'l:fltJ1u9l?EJo{lqilsuluo{ R'15n,$

quornnrnisuln rofrsu fifisrdsnrarirul:ornnr:arqurflundn Inuuenrrilftfie r.rardu6'r

rfieduludnuilslro{rr.rnn:svrusioanr?ru?odoiltosErururfior dqqrduronfrnuofiro.rqruwu

lrj uavrislv?rfinnr:r:J6ouuilnrnrrdrnil fl raronfrRuaifi ufin?lzuoqfros'l:J

anrnueedoilyn{n1uR'tn ( physical Environment) ?txllufr{ dodfiui.tu rJ:rnqoqirtd

#or d,rr4utlarrur:ofufllddrurJ:rarvr#rupia 6o ruourXu'lddrunr ffudoslddrunr:dtrfra

lousr:r Inuanrnurodorunxnroo'.t*dfi6rfiunrfonan:vvrroiout4"dl{or'',orr{traunl{

deru rfudourtrud rflurfruudwo{rdR1T{u?odoilyr1{flruR'rn drodrqcroranruttrodorunx

fl1uR1n lduri ornr:rirur€ou duhl vrr.rrfir ouu osrirj:uRoulluvnsrdrsirst :J:srnvr firfrn

frIouar: ffIvr:fuvitircre,v rar'lylfir rfludu (g)

2.2.2 n'nudiurfruf:vu'ixruqudrtnvanrutr:odorurl{R'luR1vl

lun: surunr:rosnnrudrurfiuf:svrirrruqu dunranrntt'lodoruR'turtlv{ fi durou
v st @ a J q q q 4-,-,---..---- -4-.-gr--^---r---- |

r.rdn1 odrufiufiucYuoouluR:su':unr:6'ofruloufonr:r'r.ulrtu tTrudaunr:riruuorqnqjl

?,rlnulro,irfn:n:vrir udar{uilrciraar:uiolonranrrrun9oil'uo,{dRtr{[trodoru finr:mttplu

runsn:yrirolilurru unsfinr:il:srfiunanr:n:srird'tdrfitdudud,ruvnr:n:sfirqiusiolil

anruu:odoilvn{n'ruR'r$r fiqorarurio^oilordtiul#tfisrnrrrudrurfrudfiiruqueild 7

:J:snr: 6o nrrufirurdudvrrmnrrvnrqdoil vn.:narrufdn fio^ fiovrrr dcgn'nuoi nr:n:cfir

:sv 'ir{rYuflrrdrnru unsil'1.rfl'r:htdrueld1u??ilfrumrr{flur::u lqulilflt:'l't{t[p.tudR'tr{[[?a

doilnrnrunrnr vdordrfirfr.: nrrruf,rurf,uddnril'rsdr.rlro{tFlfl auri6sir{1 6'lnriredret

tflrililru?rdnlunr:rrsuflufr g :J:vnr: 'ldttri nr:riotv?rfisrqun6unrntolgrJn:t
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a urhfitdaou aonndorfiiR:urJ?uR1:udnmrsnqfin:5il?i.r g 'lduri n:vurunr:iuf

fl:srJ?uR'r:vlr{o1:rJflf ilnyfriyu?unr:rfioruqfifl::rJvlr{dR1T'rt[?qdoil srrildrdu (g)

2.2.3 ttul'mslunr:fifluldRlr,ur?adoruqro.rfu:'r0lG{o'ru rJrfiuaoru uasr?rrarlnu

:OU

ruurnrrlunr:riua?ru4n1?lrr?adoilroroqa:airlasdoruflnrufiil:snr: (10) 6'.rif
4
no

1) n1:n?rJqiln?'rilq{flo{ro'rn1: nr:rioa$rso',o'rtd4uu'''nrrflufirhifireriuar4u

nI:rsuofmrlnovrioflqmlnl{rd{nil n?1il?rurudilflo{ilTss1R5 nrrrurTurY.rfindnc,orRr:

n:rr:ud: ffqrfiqnntfruoiogrJlnruunsn?rild?u{rilcJordrurfforlouri:u:rildnd:u nrirrfro

6rfiouasuorisvieu?du qiilnerilqrilcroriorrsr:'tu n{odo.tnc6oild'n'ir nr:rioa$Nornr:fi

q{il1nl rvn:srir'ldtuurruinarfildrir%uercro'l{lupi{rfrosrvirrfu druluuFn*6u1 o,

dorfiuvrriqcfr6fihi'o9Nornr:qufiurirvrun Ioe,rqilrvtuuireu:ou{r{flo{o'rn'riuas
6 ia 4 dr al Aa o v q a J:

r5rrufrfrnrrrusrruu5oriluor4a:oifiunsanrufirfinnudrdcg:vo'rsrfr firfroron:sr{rleru

nr:fiovegrrdu rEiu n:dn:sisrulnfiuvrf#ulu
I

fruuuo rfludu drufurarqordun'rrduar:Im:nruurnruu6oler:sa$rsrosuouroaruldflr
d r d o cr e en6ql t hg'o r r J -d (

u:rqrfirdurGurtiu nmrvfi:Lvrrirg{fihi'a$Nldlurqnrsurseirutvirilu drfrosnlu'ldlu

rJ:srvrofirfr$urudr

2) Rl: n?u qrufi rl*ruorr lurinslndrfiurortra:afunsao rurfl u rdo.rdrdq nr:#rru
9.

nr:fiordsrfionr::J:vnrnu6olq.ruorrrfisnr:drludruoqiorfruuasdrurnsa:f'r::tJ udovn:vfir

ldludrurnfiysn::ruunudruqnerun::urvir#u uasdos'hirirldruoqfiu'ldorndruogjotfru

ruavdrurnun s fl T:rJ rdo naluvrr{fl ?'uJGf ?u{rilfl oru?raartndrfi uroqa:oiuascoru dot6u

ororrqnar " donr:rj: cnr guiol,luanrfisnr:drluu?r'rardrnrirr osdos'ldiunr:fi tr:atr
4 ul

oucu19rruu51u ru

3) n?:Jqiln'rr?l{rcfluavdrudlrlsq:JIno ars'ldrflr arslm:mqr arsln:fivrri qnqlu

ouualufiuqjlurEmorlndrduror4a:afunccoru nr:fior:antfiuaruluviodflsa.r6u tni'ru
t)

uon0ln0vflfinnrrruqrircJor6frurlaGirfuuuornrgudr ffirf,srrdrdurncnv16'6ndau

4) n?'rrrd{rr nrrrufiuraruluu?norlndrdwunsaoludtiudlflui*osdfinerudrrTq
A44reGr4oda
lto.114Urt n?:ilR15n?Uqil:UAilflO{lfltJ{rtr{tRO01nU1ilV{'l14tJC 0'.lflfl1:eUUlUlflU{ttnsfl'IRRA
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a n::rusirt #{ o',ndc',0'.tr0luunv0'rnornr:drut€ou Iq ud ril u o rnar,firu r r,: g r u : v o'uqs
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vr{u
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qoroufiurfio^uuoruluu?nordsnrim nioor,flun'r:lJ::tm'rn?rrut6ooisufrnrql#urifroqilnd

rdurdru

s) aurru r{ruasdutrl rdora?runlrcdrsrrurosoqa:oiuaudo'r1r nu f,orl#ft iifti.:

'jx aurru rfoaruarrl:ms ufincrfl utlurqrdn il:vnoutfl u drun uorclo.roq a:ofuasdolu

uuoo'lodo.:fnu rn6orJqndu lfi}tqidrlfi'iusruasl#pronnrruq qnrndau

2.2.4 nr:fiwu ranrnrnodouvr'r{R'ruR'r}'rno.rrfi oqdoerouduo{nrrrdornr:tor

:J :ssrn:unsrinvioqfi ue

ri:ilU€U :J:sor:lrnrurv (11) 'ldrauorturnrltfimurtfio{etliln?'ltJdoqnr:'li6'ld fio

t) nr:r{rdtd'rrfiornr:viu.,fi o.

arrur:nudsldrflu 3 vrl{r 6o rrr:nuud vrr:nlvl uasnrttniorfiu rvuXuld'ir

anrfiunceu'uJ:J^u ,flrqo,,rndrinviosrfiurnsnurfiordunrtrurfit rfluqodrrTtyniotudluo'tt

l#u?nr:uasnr:riel#rfiornrrufdnrJ:srfrutosiorindotrfisr rrrffimtvhflnrrrufldn rfiqmu

doui:r fi nrarfi rldrjnrioufi urfi rurdru?r:ar6'cnrirr fi nnrudomr:fi osursuiosrutfiu.r tnord

or o o y hi ldfi nrr ri r u u o ru rri o u u?nar n r sr{roo n zuos dlotn r: fi nr :sr n uois q n q oun^u tfl u or t

douiurinduurdul nuuarudrricgllu6'rrfforfinffinnneisl#aac,sril loutdosriil:uRou'uo{

ouuil:srnntyloffirnofouu (Street Furniture) rEiu rarlvt dtcrus grarri.:rriu drfrnuiuu uitrat

qn:rrufion::ru r?oqor.ril'ruen oroa$rrqorreiuyn{rR'ruR'rnt{rrulaFu teiu Nriuu tirt^1 o.u

reioru rfludu

z) mrtrfiutfrr

n ru6u rfir rf o { orl r vr fi n a rru drurf,u f,fiun u u od1{ il 1fl lo sn rltd udr m t tst^u tft
fin'lrrurJ:sluffifiaarsilsuRli rirdrueirfluvrr{t6urdon:ril:JaoetYutunmldouucrolnufrr

lil lrurvir&ldrfJuvrrrdrililo{d111:q:Jlnnrrsoejrqdrer uiu msrrt^uale,llhilr Grlu

Ivr:furvi dorj:srjr do:rure,rir fisurririihitqifiqfl^ilnr'rild?u{rlrrvrrq6urfir usirdotom

vrtrdurfirfirJ:slsrrfiraruil:snr:6'rfitdnrirrrulrda dr#udrnr:ficrurnfin{rsnorur.lrv 'hi

ct
fl1:9t',lR?1 rdolv?rfi ssr rooionr:rJqndutrll#roscgrfiulorrfludursr niol#rJrslusdfll:gt',tR?l 5 [tJ9t5 [T'tO n4[T'tu{tltOgtORl:UqRflU ttJ l?ll0:tutglu [gltUUTU$11 1l:tt [UU:u u'Tu
i J o ar oa A C - A - ---^-ct-9.--r----.5,---^!-4- -^-^,-d--.^ou1 enuyrnqvrrururirrupr dnTEufrrfrarrur:nrfrrunrrrusrruh{urivrrsrfiurfirds nr:{ffufre

a
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Ia ilonttnd nr:fislurrdumrqnl:t6utfirrdonr:finr,ioulusrildrdufirfludsfir.iraulorgiurlu

dtttu.nr.:nr:firuurosfigrJurLurdurfrutiunr:fislu1rdilm1{flr:rdurfirlumarnarriu rrsioc

dosfidtarildquilln rdu nr:lduatlv'hdotri'ud{d'i1{uaenarililaoefru nr:{'qnr:o:ro:d

r?rilrvdrJ l#r?nr:uri:J:ssrvufi rurrel^uuiu rfl udu

r) rdunrrficuro:
Glaiartr
til til o{mil il : yfl n: o gl,t ultruu il1ndl "r ia

fi?'lilrn: uamrf'r9t01fl dR'lvtlt?odoilr raynl:
.._r-..-r-_4-9_-,,,€ 4l r I --S_,- _ -9a t-' - 2t 3<{r r a , altfl.:ttu{lYlYl'lu'l?r'lflu n?:ilfl1t$?ut{ouna'lu lauRlST'tRHoufi?u?I{'lu6l tsu R1:l9iillnu fr{

nr:finr:firuuttdxlm1{nr:rdurfirrfionr:findouro{nurfro{ Isrsrfronrduvrrrfivrrq6urfrrfi
2t 4i r a M^ r /a d 1 do

n?1iln?1{rT'lodiln?5 iln?lil5rJ5u01flFru trJ il[TlO:Ur005lJ:VRO]JOtJUyt0lU?Un?1ildsA?n

flurtrr ntinurqa (rz)'ldnrirrfruru'rnlruo^oluRr:oofrulludolufiviolrden rdo

etouduo{n?1ildo{n'r:crorfndortfiu? tudrunr:ra?il4$rs uavn:v{unrrtfiotunr:vio.r
tgao4

tytu? o{u
6das u | | a t o a I r j J- TlfrilnilR:Jd?utstu t4:on?luulflu t0v'ttf,ufl o{ttiln{no{tvtu?uu6'l

- rJir:Jqr vt'ruurffiu?r:ar qaooorJolnr: luu.ioirrl d.:ovayvloul#uiuds

dR g arvro.tfistnodoruunuil::u1fl 1ooix1

- uiul#uXufrrnr:ldu?nr:dilrautnlouuaqroonvrl{d6r'ru d,,nrr,r, urnre

- $r u1u1ut#urtasuao.:oonluri'luqJo{u: s ulfl rgfi 6crolanrufi vioud sarfu f

I

23 ilu? n?lruhoriisraffuruafi'srf

2.3. I n?lilfi ilrwolunfrgf

ruafreri ufo ruanrruil 1{rdruen r,16o rficuq o la ?{u 1u6{ nruiihidr0ud uriaruqrlou

rflurdotilo.rdsuaedsildrfiodulurfis.r d.rfiriruagNilqmruiurdenfiirunnrrrdu 6u ri ni't

ornrards rdmsYr ruafierfsrorfinornnr:rioa$mc,osilquddhiaoendo':vn{dru

dnlilflun::ru fiailn::ru r4ionr:fisrflrel nr:dg1{ornr:unv$rudr dtrjuqri.rn?lil{ur

rirnruqarrirmrsfiailn:ruuaun?'uJ{'rila1ufrrirJflfi ilon01nlfu ruafi'gdororfioornnr:
o I r 41 4t I a iut o dn:vfirrorruqud niu nr:fiorfiuugrJuForrorfililqnrulufiGTrfil:ars nr:qrfirnrur,rfofio

tfiuuilusruRnrJn::ru o'rrquufudrcruvl{rndsunarn'hirfludrfluv,',r nr:rtrnrorvri',u',udu

a

I
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a flo{ig rliu srulv'hflt fluln:frv{d fiioullusivrqfin::ruduriouuarudodnr::utufiarm:arsff

or o fu rfl u rua rl'srftd ( r g)

ilotrriu ftlriarrur:ndriluqilrn:gruro.:ruarfnri'ld nrfiouilrgn',uuo',rrr,ori.t

olnlfl rdu.: dliuflldmrlnr:orunfiu ( olfaction) nr:'lds^urdu{ (Audition) lurarvdnr:ilf
flcyvrrruavTcririuirflIoun'r:rJo{ (visual perception) d{,fluriu{ddudou ,rruv{o,oorqfdo,

ririlrldiqrfitilFruratn:srir'ldurn ru:rvilrgurilarffqffia'nuaryrfluurrur::ru (Intangible)

rliu fi n6u :sduclo{r BoD rfo coo turuanreynrrdr rfludu uuoolorfu tunr::-lf dr

orffuiltt'u r odrt fio il:saunr:ai nr:trilomavnr:h?qarrirlurdo.:#ur uavfrnuarvgil

,,urnuoduotfur rirl#ruavisrirfluriorc,ouroiavqnna (Individual) nrnfinurndtnXurflurua

rffnriorohitriruari'erito.r6nnuudrff'ld ru:rsnr:iufvrr.:nrruuo#u orfiuiloffuroril:sau

nr:ai:ssiuc,ornr:dns1 rrnsn?lildulnlurdoro'rndr:rorqnnarfurfludrrYcg (ra)

2.3.2 LLuxnxr ru fi Er rd u.r fiu fl rg m r ru n rTarf

w : afi n d q5 rfr o { ( r s) n ri r I n't rJ : r rd u dr dry 1 u il q u r u n rl'sri A.r d
1) n?tilnEalvr:ru durdo{fl1no1rprasqiln'rncJordroirrltuanr:vurodoruusiaydsfi

otqlttnvEilnliln?'riln.:vrukirvirtiu rirhi'anrnuredoilrosrfrorfirJ:snouhJdaudqrrndoru

firfindurorsrrrur::ruryrfi ,,nrdudur4s,iafrodu#u finerruvrqorln:ru tun:dd ovfi{ounr{u

drr'rilll:rotanruoirsl rdo.rorndrrioa$xr.fu rnlosfianrnuirurivrqolvr:ruunvryrf,i uoifi

rfl u n a ru uiruri d n m uri n r : ns an rn 1{

z) nlrrurinuft {oqosrfiJ:vnouoirrl nruludor eft uoirnqfin: :rurorruqud ldurinr:

rirru^ufiistfil$:vrfiu:l rorusi'ld firos'l:odrr{rsr 'trifior:arrfirciru:aru firn::runr:ldfraufi

'itunsornr: tduri orrilqieudrrorfion::ruoir1tuu?rr*rdudv{oo'tsluuasnreruon

o1rl'rr fi on::rdriol#rn^orilqu r fi orrrudrrndun anil:n Iou:JrrsnrnRr: n?uqil?ifofl orfiu

gilrtrrvrtf,nilanrilsrsn::il r,riu n'rrrufrou8rlurdo.rro.rgilvr:r (Form), grJdrt (shape),

rdu (rine) ,firdrufra(re*ure),frnrieu (proportion) ,icr; (vtateriul),Irjdru u#r(racaae)Jdu

touflr(stytine) rfludu dootuuoqu'hjffrornr: drrioagrs flrul.ilsan dull1 rv,loffiroof

uuu ,.u#onarruqTntdqturdostosgrJurLuf,n:JsdunaurirLRarJvsirsfiu rruuue,n; (style)dfs

rrirriuafiulnri rfludu uavqofiredo In:sa$rc,oufior nnrudoudrflor:ruilfnroagrodu

gru uiu nuu mtrfir Grs?r'ru aru'h^lflr arolilrffvw{rfludu

o

il
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o 2.3.2.1o{r{il:vnoilcJotrfiosda#rsfl qrarruarffori

lunr:finurflrgr'rrrunfrorfqroufior louvirlrJul'ir olr{:J:snolilo{tfio{ (urban

Elemeng oixlriurordagtflqn', n{ulu,!iuoflo{n?ruvrqoIn:ilcJoloorirJrrouurrJutrnvfl?'ltl

dsruds:su'irsorriil:snouryfinrdurtium6o:svrirrotrirJ:snuudul riauosr{rJ:cflou'llo'{

rfi o s fi n :r'i r fi ri'r u ri r a r u q ru'frodt o l rfi o r lduri

r) o'rn'rsuayfirrioagx rfiornrnfion::rulurfiordo.o',rdudl#aou#snrulurtasRlu

uonolnl: 6'rrfudrfinr:rioa$r.rornr:1ulilrtuuavil:smmrirsl nnruilurtriluc,osil:ssr

n:rir1#rfiernr:n:vqnoi:cJorfirn:::J ds:rru'[rJfirnrriltrodncrCIito'tn'l:ttaudtrioafr.rsirlt

Ifl urnv{rslurcrnrfi osrrir{orqruru fi fi rJ:sifi sra$fnt:firuururusiei{r6il doru fi ilcyr'nnlru

mqorlm:utorornr:drrioa$rr{uuir uavflcgnrnarilcioudlturdo.rg:Juuuornr:trirrtav

ornr:{uluri dvrfirravrxdrura:ugfinfirl#rfinnlru4i.rnrururdohfltrff{tsuiifiisl#rJ:vlumi

+fudlti'u'rntiqr nr:ilisflanrsdrunr:drdrJrra.rt{otagrsn:rruasqnn1 Isrnrsiuttnsttilan

il:cfiaro ly?gflneirslilnrnsrnr:firrisa9r.rdu1luuFraoldurfr'u #'lurir'l#rfiErnrrruriotrfl.:

odrrquu:slunrjruro.rornl:rrayqilvu 6vrt^un$otanrilnun::usillfiufirirrurrflurirfiuru ri.:

nral#rfinnr1il?{nlflila'rutu16osgrJuuuafl rfl nuorrrufi nlnnarrunnrunfiufiulqunrfl:eil tf.

nr:nnusirornr:d:uriruil:ynouornt: g:Jvr:l fidu uncdul ou4fifieriqurufinarruducu

jurru nr:sior6xrornr:Iorunanr:rdoldrJ:rlumiff,udt#rurndqo nr:sior6ilo'to'trdur'trfi',

nr:siora^uu?r.:arIou:orro'rn15 dutirltL*ioo:vrir{rqloruldiaqdkitmfioutiu rirl#rfinnr:

vrqolvr:ru'hirvirfiuunsfinerilqioudsfirltotr6ru nr:ttXud:slusririauqutotfrtdornr: fiufi

iltXmrnr:trr,,ouudud lounr:cruruqod,uuouluonrzunftfiuflo{slu ,.udoa$luflqurlt?

urir?rrar{tqrdw rEiu nr:siovio:su',uti't n',:6os{{tndotilitLornrs rfl udu

2) :s1r1rd'rn:qrllnn deuil:snouoirrllu:vuuern:a4rJlnn firflurJ:vlssdlu

nr:drrfiufiinuuurfior lduri rvulldflr dtrj:cnoudru rarlvlflr atulildh r'rrlsuilal

urn:io eraslnil'lr,hilr1#uasadr{uuouu cruuastarlv,lflru:tqr :suld:silrfirj:snoudae,

dsri.rrir fiuorirduals'r5flry rffrsirudrsTu$,rfir rurl:Jqt:10:il:cnoudre, flre,o:ro: flru

-drl€Urgliu :suuflCIrrlril:cnoildas arerln:fiv{d atotntfiarirtl lvr:frnv{arr1:0ts :vuu

n:sorurdur rfludu 6i.rruri'rdn'rn'ldirnr:oonuu:Lfi6ttarqttninurodrtcrirtaruo os'lile,no

ilqmrruarfrarfld usifirnrJrios:lnsnvrnsourn^srdnrvlmqolm:ru anrl:n fl1:ooriltull?'l{ttslu

o

a
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a drru^unr:Ioe,frorornrril{ru uasnrrilefun?flrilTl1u?urlr daua#rsilcgurnarrudrau :nqris

1#nri rfrsfi sn rvr r o s rfi oq{l u o drs0r
-A^

3) d{utn1:unvdruaun?'rilcfsa?nqlryu orr{:J:vnsrroufior:J:srnvrdfin?lil?l4'tri

ila'ru illnrruerlrJrro'rufioix1lurfio{ dr:?ilfiqv,loffiroefuuouu (street rummre)rdou?ru
9t9/

ilr avvrru q nao{ fiuurirfinrnkildirLnr:quarorlnki :irqrquninsr loutJrioul#vrqer

Iu:ru fiarrur:sragNilrgr,rrruaficrilftsiuriu uuno',ndf,ufidcrisafrq:l:vmmfr:n:rr rsiu

nrarn^r^rfirfinnu'{r1u ufl{nou ,.uniunlud :crrducnuorur:unsfiudr iiffnoglluil:srnnclot

dorfi surndoutild nrnhildleitoturdos grJuuu g:Jn:r ddu tvrirl#rfi onruru ulonulud

ruonsir 6n#rflsrfluorr{rJ:snorrlurqrdn dufirunlru:nErir'hiiltqlfiurianruurqdoiltfrot

q) flrul.usflruavrJ:sryrdrufruf, tulaniloqrTudo'ttdua',t nr:l.uuatril:vvr

drur{uf narurfludrdrrfludrnirEunrdfirlrssrn:orfluoqjrfludruruilln uontufionrnolr{

:J:sRorzuoufrorufiodutudr flruleruarruasil:ssrdrufiudnarsrfluotn{:J:snoucJoltfist

d A'r Aru 6 n #s n u ru dr an #r n r r wr n l u l ad ar ru r : o frnr u r g :J uu u t o r fl r s ru^er oi r.r l l dul n tJ't u

uonornfir lfiunvn:vnrufifirurusiei{rsr^ru finr:dirtflrul.uuanaufifi flru'trlflt flrulnr'rs

rsoiaogdul ,ruriool:agxnrn ua.: fi srrildosnr: luriruileqflruil:vmdruil'udclosflrl

51sRr: t.tiu :J:snrocjr'tar: {e#rru {onr:rJq^ffi rfludu ilrgurdrfierduovfioun'irflru

Iflsanto.rroRyu fiqiruisrJ:ulsrydvnrnr:drflorsrurfiurodrq160r rirt#flruIqruanfiilqr,rr

tudrutorn?rilfialrlilarulursosro.riaq zuurnuasrnnfin r.unioilrynrludrunrurunsld

Rrr,nl'hrR1r{dl*int urrarufl 6ocToeiofiar::ru

2.3.2.2{ovl'or:atrfl qrnrruavTcriornosr{tJ:snotlqlostfi ol

uofl 01r'r: 1uny16 erotororr{il:snorroqfi oriifi rirulunr: a#rsfl cgu rua

rn'srjdrdnri'r.ul,,drrfu ftfr{oddorfinr:orrorr{rjruno:r,uo{rrfroqnrirrfuludrusirrr dld

1) qarn1fl rJ:vrdudrriqrosilrgrrruafr'ari#u tfioornnr:douqotnrlttototr{

il:sRor-rErotrru^os #sludrufl 'run'ruunvqun6unrn qotnrnnrldruntunrn lduri

- icul nr:rfiontdiaqii'l*iooru rirh?rfionr:vrqolvr:rorirt:rotfl v{tlurr{to.rorq

iaq narurdsilIn:ilcror{aqu6onr:.fiEorinfrr rfrorornqffi#uoirsl rqiu tu n:dcrotflru

dsgrgraro:rm flruil:snrnoirrl ,rurirnrr:ftioer1#drrioagrsuav flru dfird.oiaqlilnta:

drniut#tuolufiror.,.nmqjoiohJ hifinr:dsaou mdsorntruon'rrrudrtflu uonoroiigofi

t
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o

a iligmrluu{to{n?rililalnnnruturdo{ {o{idE rqiu lun:d{o{orn1:A'rrioa$xdrfiqfl?ltJ

dquffl:vfl 'irriaqrioa$rr il:vmmoirrl
I q v Jr 4 ua d , ja

- 1U1O[[AyEilVt:{l lJCU141ilAnfllJd?il14lJ.{il101nqArCfrJlJA{O{d.{r9r1{6]Tiln?lIttelR

I v o r I r d ier ---r--Gl- 4------ ^--.-
911{rlu lutt{to{flu'lqttns:ilvt:{t ffuu fl:alq,o{lo1n't:vltJn?1ilu9lflgr'l{ tut:o{tloil lJlJlnn?1il

luqjlor niogrJvr:rfi 'hinarunf, u

- fi n?rurflneil.rluriordr::ilslfiflo{iaEdldiliodfruoirr1firrnivil1un{ilu

o{r{d:unorflo{rfio{ ufidrossi:rr1#qfifinrirorffiotfin'rrild?u{r1ru uddrflrndril?ue #u

rJs:JurTururnilruluo{r{il:unoilori1{toodrrnds m6olunrvr:rilcrolote{:Jrrnuu,firsrio

rnJo or0ri'ra1un?ril{o{'urqroufiorasld uon0rndf,{dordru'rfir6vrfiuaqrorfitifioio{ruol

ruX u ds ar ru r : o rd lr9lrj d u u u:J a r o r : u #t do ti r'r ru r n

lurfotrosqarnrvlmrtdruquniunrn uunolotduogrJvr:trravdnda &dol fr-tr:otr

6srio.r grJdrs ilrn:rriru ffsuas drfludrdrd'qluvrrsf,nrJs dnsdosords neutotlokinr:

l#nerrudrdcg uaen?1ilduJ1:ozuo{dnr:Jfin qfianr:Ju^n#nssfrtl1l1l igrn:lunr:a$r.ra::r{

o r r{rJ:snoroirrl t ordo.t

ow{il:snorvn{rR'rrJRlr4croqfiorfirflud'rriol#rn^qfrofiunrv{tuaorudsirqtoltfiol

Iesosrflud']rjrdlunsas16uo g:Jdnuai uasdnrvlu?srdouqrosrfios 'irfiquvr€snrn odrsol:

fitl Crol 6'td
isr | - - dl jqr r | - | 9--..---!-

1.t vr lasirs ( Open Space) riluvr tamrs:J:ldolflolfil:ljflnqil noil5oljgl?u

ornr:uururiu ldlunr:dqn: nr:irornrf,uauud{uae florfiurlrfislr.rfiunsrdonr:fin

piouudoulorfludruapnqunSonrvriidrdqorosrfior drrirncirefi'ir "tdornrdrrdoFltolrfios

fi6od'iro'nr:rfiorclosf irsororflufinsoruclo.rRl:flqdoil ( Enclosure) orRornr:tifiti'itoqi

nrslurfiorJ:snoufion::ilsirqilfodnsols{otnr:drmuot#rflutifti.:'i't{ d't!'l:sls '14"1

n r : fi o r : er r q ar ri r vr r s vr'cfi u n rror fl o r d ft i s'i r s du o qi fiu

- :su'ulvn{NlJ0tJ (Base pran) tduri f,f,ufiarj:sfiuf ( raveO) niu nuu mrudu alu

, *a rdu fi ru : : il sr sr^(cr"o) tdu au rru m {r vi.r fti r'l a "r

- :sulrlvtl{fit( vertical ptan) lduri :rldr.r ildrnr(pacade) qlolornr: uourfinr

dutfi qnq

- rvulutilfro:sdufi:us ( overhead plan) ldrtri dosrh udlnr eiollds qnq

- darJ:vnounu.f i',u (Fr:mitwes) orot##tqun€unrltttavrJ:slsmildaoel 'ldtrfi

I
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t .z du fl^rcl ol tfi o s @loor of the city) d1il r : a fiil ridun v ilfquvr€ un rn'ldrfl u

odNdlprufinr:arrldorngilulr(Pattem) firdrufra(rexture) d (cotor) dqovil:snoudre,
Pr,t

- 5aq {fiu (Floor Material) dl rfl u+fu darn iunr: il :v noilfi tn::ilrrnv rdonr:drgo:

oirl niu fi'ueiou n:vrdor noun6a Ri'rer.rn"l

- vt1{olndurmv:iu'lq (Ramp ,steps and sairs)riludardoilsio{ot:vduoinl nuodu

^ d i A v .q:ye ,E e
fl ?cr{ fl etfl U?tllOilfl lJfl 'l: tS?flEtJy'lU9l?8

-liolttavnx:vururir (Drain) Tsremrotflurio{tfln raiofinhflsrrflunrnnrurfo flovrol

1.3 wtlo{firoofc,otffiotufotn€otil:snoilouu (Urban Furnitures or street

Furnin:res) lduri osdil:vnoilei1{r1tuqrururfiorfirflunr:t#:J:sluryduav qumiunrn
Adta@a
fru[ludruaqwlqfrunrilrouu^osoldnodun?: rdu {ru rir4 flvr:fud {hJ:udd drcrus rh

rir Inrulvlqaq

r.a grJdnuait::rusrfi (Natural Features) luqruuurfrosgr.ldnuafrolr::ilsr6nc1#

qmrirdruquniun'rn luqarsrdu:fiufi lrt'rJ:clusril#aousrrrururd'rs'lduri
SartJaaArat&,es

- ilr ororiluunriqillnrilr::rJfl6il?ofirJ:vfruffiu rriu iirnr: udsilr a:sdr

- dul# tv?drurrruacnnusisil:sdril:vor rfl udr{ia$xqun€unrvrlfiriluodrd
ti

ltng{l'luyt619lq

- dufirlan lduri'fiiuGu finu :v6'u4firJ:vrvra

t.s In:la#x (struct're) rfl udnuorvgrJvr:.rfi ruqufldrJ:rfiufdurdorJ:sluffii

l#aourflumdn dtosfin?ril{'rilnfohirfuduoqifi:rnr:49r.:a::r{ uavdrdwNrn:ugfio 'ld

ruri olnr: firuriou oq a:oiaoru dlr1:q:J Innoixl .r a"r

2) n?1ililr.lruilu il:stdudrdqrJrvnr:udrfio n?'ril?ru'urliurososri:J:vnourfio{

rfioriuluololril?t?ol d'rodrrdufuld#ornu fio flrulqruondagrrilqillodl{illn nrulil

u?mmdrudrriexlonarufro': rfior{rcrosflrudornr:l#flrmornufifrnudu*rrndqo tu

u?raorfifi:J:vfln:?n{rudu uio:J:ssrsudrgo:niru'l:Jrur,flrurururn 6ruruflrsfiosfirurn

nru'ltJdru uasdnufls grJurr turo f,du fiosilonsitduurn0.rdu rirl#:vrTunmilqioufisfi

tJln rEiurdsefiuilq?r1n?lilfiururiuzuoqornr: tugudnnrsffior ,.unioor,uilodqf,nfiuo

cr o.r o'rn r : fi r1#rfi n n aru du aulu 4fr ri'arf

r) siruildrfirio tJtrrdurforu?mndrunrioiirfotiurflurJ:yrdudaldrg rdo.rnrnflrgur

crosilariafluqurudrfinnr:qioudsfiudu#u*Torflun^r:rvo{ludrunr"i{dfin n:fi:lrsl.usan

o

o

o

a
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o1:'lrr fl t erlwuonoqirm fr oornr: rirl#rfi ofl ryrldurourilr fl rsl.nuarrfi duooRnlRoln't:

rurnovflntisqru'vinrf rirl#:nqrfr uiotun:dno{rdr unsaru'lytrilr dflno{uulu:roraoru

uuearerlv,hilrdvlrqtiruduhi rirhi'dosfinr:dofiq dru risflalr?nrrrucrusrilcrorduoll3nnnr

rEiurdurriumlilri tm{nou :srtfiu da#tnrrruanil:n rnsfls lunr:dqo: unuR'r}r:?rrflo{qil
i rq a iur t - rg rq 6 j d

ruriiooqjlul?norfi 'hiruil1sdru 6roidroqilurTraufr rrrurvarufi ovhirfi orfl rglrr)

2.3.3 crlrrlqliluttflrne,ilqrrrunvicrf

,r"'r rtr rg rfi ( t z) n rirr fi r ar ru o; fi ri rldrfi or il qn r ru avleri tdnri
I.49/al) }tusltJvrl{er1uquil:un111 lu n r: ir fdr fl cgn rru a viatitfr o rdu u qjfiurJ :v au

I sa gt - 3 -t v 4t a il a 3
n r : u 1r o.: 

H 
: u g rx u u fl cg u r ru a n'gririr u m d r u u n { il'l 0'r R n u S r u m r r dr u qu mE un r fl cJ o r n u 1 u

qilsu drr,riugruwurfioqluil:vrvrc'lvrenfufiiislurnr:il'r0]Rd{nilsuuvr drlunrrrurflunir

rud: oronrirr'ld'ir fttri{urnufiug:Juunr:ogjorduuuurfior unvqun6unrr,rflo{rf,uo d.

ttotnoixnrnquvr6unrrryluryuuvrfifianlfltl?ndoilll1J1lr::ilslfi Nutrra Environment) rflu

rdn uavfi,firueuil:ymn:riouc?r{sir fion::u'lrinarnunru lurarvfiludos#ur6u1ild':s

enrfl urqdouiiut4uda$Ndu (Man-made Environmeng fi il:vrrn:oqjuuruilu,.uniofi o

! d r q iar - ! | 4 g I q c a
R::ilfl1{d',llJlRrJ'rU rJr[lJ]JU?.lUfr'r:OgOlflrJVr[lJU:VlJU A{UUTJTVS'tSU0.19rO{OgO1flU 9ilrUU

fi?nnruldnqrnor.r{oirr1 drosdor:arurorrnarq,iyrrrqunEunruuruffiorl{dru

2) nr:'hirortotri rfiqornnr:il',rdug'ru"',rdruquvrtuRlr,tuncfl?1rur{rlolunr:oqi

srfrsuu:Lrfior rirl#rJ:ysrn:tugruru'hirorlokilur6orror4firflnrirfior 6on{oilrgnruu

rf,srihiriol#rfisrnrrrurfrumruu6orfludun:ruuri{vwulu n'lrfirl#rJrsryrn:rirulmqjuonr:

rortokiuas:Jcioert#rfioilrunrdu Iqudlilfl e,rurilfl orfiuuasu#lcr

lucrils rfiu:fru ffu?r r: r,rf o frd fi r,rrft fi fu fisrsou rinrrndu grunrrdru qun6 unrn

unclillcfhluilqnruiurdurriu ftrJrioul#fifrrirnruqn^vTarirfiorlnulilnuqru rdu aSrs

ornr:ludldrrurvar sio6uornr:ldsrril6a:v rsiurAu?firrnl:finsisflrulErsilr nr:ffn

rqSururvu:rarrr:q:JInn unsfirriru?un?1ilfrsoan#uorfio1:Bnrnfl'reduoo.lucre?fluau

drerlunr:tdrru Isru'hirirfiro'rn'lrrud?u{r'uJ o':odr.rdniuld#o 6o nr:rduarulv,lflr aru

Ivr:ftrvi

3) nr:'hiriruung:Juluffioo dunio,{lmrhfi unsrJrssrryuohjldt#nlrur?rrTqfiu

anru4fifiarfclosrfior rirt#hifiunrunr:niourrrmulunr:fiflurrfio{ n{olud,tuol:cle,rude

e

a
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d:nso'l o'ntdugl

ruasn1:ilYrIilq.:rrorrfiosrfi ru'hifi nr:rirruormunr:1#dau

uirror:J : s isr^gr anf rfl sr fi du ero'r u r rn y rfl sr aol u d d'r rTrgdu 1
v ta J rn t& 4

vtf,u tfl 91 1u tlj Yt ?ttJ oit
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o hifi n r: fi rtt u a tile fl 'r: or4 inri

do rn ri rfidrurirt#ilcg u rrua

e

I

+) nr:r#uurid''r ludrnru4ufi urufirjrrJ:vlssriu€orir'l:qrqsrlosrJ:rsornn4rnore{fi

rflil1sdrJ rirl#nrjrunufiufuurid'ra'rulonrafirarsficfisnrilc,osffiosuldflriltosouunvuhlqn

arlms reiu nr:eiorfirusrnr:rfio1d.:rururdu nr:fie,ei.r:cuu:Jirornrsduoonoroln'r: Rrr

:srJruo'rn'rflornnirrirl#rfinn:rurirfuanrJ:n nr:hiquninurornr:fnu:Jriout#vrqolvr:ru

nr:rioa9rqornr:4rh,r{lnduinererdildolll n6olurcrnil:si6sranf rfl udu

nr:nruqruilqurrunrffnrf#u rflurdos:ruvurefidorfinr:drru^unr:otjrseiorfior fiorfi

nr:rJir:Jqsnqururufitfiur{or hidrrsrflunqruufi'rrfro{ R6l?,rrJ1ufio^u nqnrursdrfiurtir

nrrn?ilrluorn'r: nqr.nnufirfisrtiufu:raranru rfludu l#fidrurolunl:sr:?0dou:v{:r

ffrLd': unsnrlnsnr:n:vrirln1 tiriult{,fir^an:vvrroio4ru^fisriluu?,.*riu"lod','rfirJ:vfivrfi

R1T,r unsriqa?rurJ:ssrwt#fi:srfisu?riu finrrriufio$ourrnstortokisiodrniluavfisurel

douniur'roo::rusrfi mNfiniln::ru'hjn9orutfiu

z. r.+ il rg r r ru a frcril u r? rr ot : o u o I rivl : v rJ g uo 6 d

flqvrrrunrficrf fiti'''hi'ao'r*urodoruIns:rurorfr'sfionrn u?trat:ouosrin:vrJgru

rodriqrgrfiulrJ firarurJ:snr: fio arulv'l arulr:#fl?idrfiunouoqi r4rl#uorirarunr 'lririr

ra?runarruedrqril{osanrud flrerTc}ruolr fifirurolnqi nr:sio6ilornr:#rudr drgiluruunv

dnuarsu:JnnoonhJ rirl#cnnorrrunnrunf,u qruwu?tratnnro (finnuudrsn:s) 'lilfinr:ffo

:srfr uugrudr nr:ffeilrfr oon:n rirl#rfi ornarru juarutudrunr:ldu?nr:

u uo o'rorfu drdru'runnilasoensirsl ft fi grJuuruasnr: ffo:rrfi 'hirr.r rurcailfru
d td I

dorufiryilfinr: r$u ldriora'ir flruu6ofirf,n:o:nil:sdrvrrs flvr:frron{ {l:J:ufid nrsls

dulrl flrudoouurrassou dooo:ofrnre,ruuud n'{cltlv d:'ru:rru4anlou unsttrl{nou9tudr

rfludu (qnrvr z-t il:snou)

I
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a

t

o

rulurtr'|fr?tzg

fixrrrfia

@
o

n1nfi 2- t rTqnru arfi'nu'u?n il rouo {nh wrlgrurnfiJ
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2.4 rru?n?trufisrrfi saffuln:saslsdugruludaualsr:qillnn

2.4. I nX1ilUrJ',rUfl O{tdltr:qrJInn

ary: qrJlnn nrurufi r ffuii rdudo olnli iliorirulqri.un d."uuurnr:dfi n'nu 6r

rfluoioqrru rsiu :srllnuurnruruds nr:rordss'lu :s1l1ln'l:rJ:srlr :silu:slJlurir 
'fludu

durruua.lnr:qrllnndd nr:firu'rq ,f,ru?u u6orJ?urnrl#rfiusnofiurJ:sryrryutuiloqriu
c. 4- s r 4i --'e- ^--v finffruAgn,lnttAgilaO9rflg

r rauoulnnnrru ffsrfios: ail lq udosiiqilnlfl elsolo qfl qclanuflt

sioil:srrru nrilrfio :yuuris :suurducru q:Jn:ofursoeirlnr:oqiotirlrflu:rrfiou lil

rnrnvqris r.iu:rt:rruoqjluviolddu uioqhtri:aruartr:qilInnlddu (CommonDuct) (18)

2.4.2 ct1r,11qrJ In nfil il rgr rru nfr'cri

I

2.4.2.t :suun1: fi nffstarttnsaru'ldfl r

nr:u?nr:oldrflrluun:rJgrurflurfitfifufisrsottclosnr:'lv'hilrriru4finrn rrltlitd

aosfl frncrssnr:fie,#{rarlylfl r?ruouufi z il:snr:fi0 rdohfln'lrililaoqfiurtrifrldnuurrasnl{

rfi u ltncrdsld6od{aruldlu nr:n:s orunr:l?nr:'tr.lqiriruoil{dl lro{Eil$u rfi st

luuiyrusruucruildnflrrurfio.rluqi osrflurarldflrdfinlrug'$ 3 1lulo (tq) 6o rar

q{ 8.50,12.00 rrnu 20.00 rrusr: riauarulv,lflriifiq#o fitfuo',u'lv,hilrtr:sdurir 6o 220v.$as

uroduqu dqrsi rz rv. oudr 6e Kv. aruly,hilru:squdunoi 12 Kv. dulrloshifiaurudil

dnualsrflua.lu 3 phase (g rdu) Iprsfidt6'ln?1ilq{10{nr:6odus,r*,Elu'la{o{rr:sduaru'ld

rilr arulvhilru:rdueXrovrr^od*'t{dluuu rras0saa:udunlrurouds:sduaru'ldflr[:sdudr

zzov.dnruunr{rqiolnl: Isrufi:sdun.luqooloduofilqt e.oo ruo: rarnh{fir uontrnostd

fiosi{artllr,|fl'r,,urr.oInrl#uasadrturiouurtnsmrtrfirudr ftldfiodlaruln:dfl?ideu

Ioernr:'lrlflrriruqfinrnoqcgrnl#fitdota qlornduduil:cilrfl 4.60-s.7o rtrel: :sss

:su.iNrer'lygilr rirr.ruoruror:gru'l{or1iln?'rilqwosrarlv'hilt d'rd rarql 8.50 rtJel: :ct v?irt

il:cilril 20.00 rufl: ri.lurarqs 12.00 rua: uns 20.00 tilsr: ovfi:cuvvirsrJ:sru1il 40.00 tilelr
I It d ao, t

luvrx:Jgrifictsflu'ru'ril146nrdssnr:o^odutal sr:tfi#rfirufinttnr Inul#o$ n:stiutcrr:vfl'irl

il

I
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finunrsnr:neudlu'ldflr zucuoqifiunrroofrrruu l#vrdnrdusfll:Risvlllltrnfilrioagrs

runyolnl:lxru?r:il{r{rdur rirumfiourjas'lv,hilraou:s6'uiifiod{qrurar'[rlflrfitEiufiufrrdt

qnriodrdrslnms drflosfiunr:gnn:vnunldodrsdrurn ueifitrnrioufici'teisflosarulv'1flril:l

duqr ?,t1RQRn:yytu6osrfiqnr:dnelr:firl#lv{rilrduld ,uno.,orfua'ttnqdti'ttd'tdrilrd:L

doirro1r*dsfifio flrerl$srur {aog vriodu'lfinrnqnaru'lvhilr :olurarldrilr qaqdtn:d

drnrirr uu.ilflualnqfirl',hi'1vlflr6'uqunn Inutqvlrvqrifin'rq:cruudsurar'lvhilr fl zsaz

dsfidrurufi{t 1,027 :te, (20)

arrr:q:JInn:J:smn raruavarsolvhilrif rirlv?anrnn'lun1flflo{lErurutfloluFtrat

cruutriilrq zuro:srflurunvrnvns'lildruaru'lv,hilrfi:sIul:surs rrsirfludl6rr{lufiosdolfi

,du o o.r o o r r ru do r n r : m r dr u rJ : s l s rrildao s u u n r't n d il cg vn fi rfi n n r n n r : to^ l l sr t o l du hl

'hlryuars'h,hilru:sqs rirtr?rfionr:dpr'lv,lflrlosdstlufifi uas'lv'lflrlmanl{rduduIqufidulfi

,fludu nrnfinurfiuniruduW#u ororfiufiinlosrffufi ttnvnr:ttn'fuolnatosdrdu fi'r'lfimarq

narufin nclilrduod riufircrorcrulv,lfiru:s6'udr ttnserstntfialvr:ftorvi rdorrnrdruhj

urul ovfirt#nurudrudrqo n:aualv,hilrfrlrau ,.uni.fiohl r6oiirdufir:J:rsmiofi:rn6o

drdurlou rdofivrrqnlu orrrin}iuar firnrrrurf;uilruufiars'ldrilrrrnsrafietnJal'ldrilr uon

o.rorfu urhurSrqrinurcrosnr:oldrilrrieuqfinrn 6'orn^r'lfiiiiiur{rlrJtutcrnilaoqfiucrssrartd

rilr Tnu{ronr::Jfrrifid'ousisdulfl tfqndosorruudnnr:srnusk firh?du'lflrfiug:Jvr:rttactfio

Irodur't rdohiryrLFrriltt?{n duou'',0lonr:dsrttsitfifioi6 cnonlrruarutlru'hJ

dru iunr:fl qdo gouarulv{rilrldGu r?rufr nr:1#firsluouuur.:aru teiu nuufi aru ds

1##sn:rua?u{1rlrnsflrrruilaoo#unriaru'lylflru:sduqtldrurn uuoo',odffuqiruanlu

il:srrarlunr:quainur'[durqciru uoinr:atqutu#ududsttdrirl#qirsqln'irtdaruo'lrl'1f,

Oar'lv'hilr) n aretrdr (t s)

2.4.2.2r cu :J nr: 6o do ar eJrntfi a Ivr : #r rv{

: ruunr: tfi uerutntfiazuososr{nr:Im:fu vi fi oqi z il:srnvr 6o

r ) il:vrnmalu primary rfl uarurisil frndsiooon nrn gruarulvr:ftir{ rfluarurisiifi

nlruns16erneioufr cf?aru,irueururn 6rdssnr:o'ltruilnoofru0'trln'l: qRn:uvlu ufo'ldil

dufl:ruorndsursrdousirrlriourlrrqr nr:6uarsduJ:vmndt#an'nuMauf;n t.go ,uttdo

fio.irfin.rrru:laoofisdurn rfiud:rndulfifihialu',ru"8ouqlil:un:uld Iou$ourartntu^a1{

I

I
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tuvio pvc rurordudrqurlnnrs + iir rdoflotfiurirnavnliQnn:svtlldlutnlu^a6ouiurdu

rfrulnqjil.r't{ldvrrqrfir5ilnuulnufidruuds'hiuriuou duoqitiunr:il6nrdulrrur?io

arrr:qrJInndfltoqjrfiru uuoo',od urnwflrl{ldnuu lun:dfivrrqtfirfi ilumrt6n

z) il:smnmu Secondary u6o eiria cabte tfl ucru€isdoudtrufloorlllf'tdrorilndn

r{rrjornr:oirsr loruldrduaruaouluolRlf, uclrurhn'l{fiunr:'lvlflrri:uqfinrn Inurfluaru

ia 9 | o 3 --^&-,----,-y-^l-^. ?A,^ .",--,,.,:^l^.,1o.o1,,4^- 3-d-
milnu?uqiluuutru'l eton{tq{r'lnuuvrrufiril:sil101 4.60-6.00 Nn: treiri:u1r'rqirtdrlvdodt

qoo.rodu 5.00 rila: dnlurrlunl$rflo(rnlifindrrirhJlririsuarusrilfR duuo.'oalotntl^4fi
g -- ^ -t), or c

ualudlu 6odshir^r9srutiu '[rifinr::uunsisrt#rflu:stfiuuFuu9ou lotstq?'lrsodrl0llu

s uurJl{rd1ufi nr: rduarururnouq{srmo^rt tavfiou:vIus:s ursolilnriltru:Etuu u rnfi du'hl

:J qno{fi oarurn rfi n rdoarurf,n fi sdrurordu'hlo s'hJsu uur9ou',u,u tfi nt#rtn'isu6orf, so fi

fiu rirldnuautfiqnr:'firqor ir travdlulm:frndursvrururall{o{ol'ld

2.4.2.3 : s u u d o rirrl : srJ r

vierJ: yil rrfl uarrr: qrJln nfi rinr:r.irl# rirdru uriil: vsrryulu ttotquvudol R1:

l#t?nr:oqjlunrrruiufioso:JqJo{R'r:rJ:s:Jrriruqu^ntn un:rJgru finr:r6udon:vorsolilfra

rfi oq Tourqfl rsnrrnrsrdr?ruouu dutfl ut*{udalulr*rfi ,nrurvarufi qnlunr:rduviorJ:vrJr

nr:rfiudorl:vilrflu:s:r:rviofifinerududourloudqt dru?ttitcroldohiur.iuout?n'l?'lit0u

dovrrmarudnfiu tfudduuqittunr:il:serusruriounr:risa9rt dlnr:osfin'l:?r{tte.tun'li

':'r.rvioarrr:qrJInnrirlufir nasnrqnr:afnr:$uru6'rtuournodrriunuufia9rslflrid'ls

vio:J:srJr'[ri'ldriqHalouor:roioilqvrruari'nri tdorornviorJ:vrJrfltoqildfiu ornfi

rfiusflqr,nnr:fiqcrersnr.rdtgo:lud?{tn'r:qo ,o'trdu rfioerwioqioruttryruvisd:srJrrvirrfu

2.4.2.4 :suuvio:curudrdu uasrirlaln:n

IosrfrlrJ orruffiottnqfi finr:t#viorru',ori'tnr'.rqd{,,ei 0.20 run: d.r t.so,uott do

rfluvio:srrori,naodfiurltti;urirolu,,arri'tIaln:nnrnnuurravo'ln1:firu16ou durru',u

as{nnorr6ouririrs,rildriruunl{ viu:rure,dliffnilsoqi?ruouu ldnrsrfrrrdoasorn'lunr:

6ooio,,nrq,rninu r dnufl sllornio:rrLrurirnlil6nlu d'ruufrnrfl u vioesnnilfi rdrunoun6st

raFuru dnilrl{ldduuFrrormrqrfir dr'trifi qrJa: :nlo1 usidrfi dtfi oc,rNovfl s'l5ldnuu lou

a

a
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gorc,our1ufi unrsrfirurndqo rdol#rirornnuudlill: ni sil1ua{dooldlerufl :luav:'lqt$:d

Ea

tunr:qrrninurvio osfirjsrfi'n ( Manhold) arilrtu?viotflu:stlv IouficJuron{rluofi

osl#nuarrulroa{rlqaondonarqnduld 6o il:srurar 1.00 el'l:1{nlel: fi:suvvircfiu

il:vruror 20.00-30.00 ruor: duoqifiun?'uru'r?cuoshl'tddufluqrJn:alnoniloiiarricg

ilrgu rdrrirgzuorvio: srrurirfi u nr:qorfiu to{tdu ql uu ltt'hl ri:uilrgn truafrerfov

ndrufi1ilcgilrzuosvioil:vilr uonnrnriuftfirdoscrornr:drqrrzuosnlrriofinrirlv?ql'lorl?'ltl

d?rJ{1illJuvtrsrfir unsororiotr?rfi srduor: ruurifrdiyo:'trJur'ld

nsrfiu'ld.ir :sr:Jdr!1:q:Jlnnrrsrlismm IoutoilrvodrsEs:vulu[r'lflrttav:cilil

n..,rfiodoarurnrfialvr:fimr{ rflurirudrA'qdriol#rfioflqrarrunfrarir'rioilcgrrcnrnttrodoru

vr1{rRrunlvlt#fiurfisr uuoo',oriuftriol#rfisrilcgur16otqffiruqtrnvduor:rurrrir;nonliabJ

ld drriu:s111rd1r1:qr1Inndriet#rfiorflcgvndrnrirr 6snr:finr:rJiurJqlttnsttdntcrl#tililrc

crufiuanrncrosrfiorluilnqriu finr:ffonr:rirlv?finrrrurflu:stfiu:Jr€uu$uodu Iour:Jduu

ruilar:sr-rumnnr:rdua'ruaouo'rf'r'rflrJrfjuurLrld6u dsoroosrdsrirl#rirsrurndun'irt6ilrrsi

,{oiirfriuor'urdxu{'nr n'lrrurflu:srfimtotffim nmruilaonfiusioil:svruufloqiorf,u :rrun's

n?1ildsaxfllunr:qttafns r:s:Lusis'[:Jdru

2.4.3 :srunr::tsarstd6u

rdrumol fjruffi (z t) ofilrel6q:suun.l: drsarutdfiu GJB-System) zuot: sulln: dTwi

.ir nr:l.fiAruuuu pb-cable uasdlurnjU cop -cable rirrioa$rttunr:ilsarsturror,,rotiufi

:1n.ruu{r s-to rvir rdorfiuutiunl:?l{dlurntfiaornrn ilqurrirtlosfr:J:srurat g rdr lou

il:silril dtriunr:riruarellu:suuldfiudtovffqfi rrfiofi nrrudrrfl urdrrfu

odNl:ff nru nr:mraruldfiurdocirulrjl#rndodulvr:ffrotd nnrtlrfl unmru{lrfl udu

urdsosdorffefir rdosornffs60{rrasn?1ilrn?qdrtrrlr'[d{uru6'arirndu fio'n:rufirusio't

,fis,durnurnruru uaslurrslonra 6'[riarrur:n{u fird.t ?1{d'lutrulJtntfiaornrf,'ld rvl:trflr

u,uoao'tuddu{R'l:n?1ild.uu',uruudud uuoo'.,orfu rnfotfrn:fildfi's'#sare'tnrfiuornrod

rirl#rfisrrfru{:uR?u tndorffn:firurnlnqjuavftrirnrinrurn dsursfiororirn'lrurduflru'h?

fiufi q1";odoruuav 
fro gjorfrrrluanruddsndrr dl*itdulonio0u uorul#rirnr:rioa$rr

I

o
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aiartn omcdud

o n'r: ?1 { d1 urn rfi ald6u fi {od dl {i 6o

t ) qrJn:nioitl ttnstntfi a0shiriouldiunrriltduil rud,fi oduolnfiffi :: ilsrd^ teiu

O

roiqtosfirurfiol Ioutqnrvodrs0llurfiotuaas dfi dn:rrufirudosa:ssrru

:srunr:druarulfio^utvudmontfl u g rtul 6o

1) rtulr uc-P (under Ground-Pipe system) ldffsrrirlufiudfiurvrid

stem) 1d6'e fi rtu +f,u ii hi fi r r vri6
t jio

3) uu u UG-B (Under Ground-Blried System)frorirlu uirlorfrufi fi rfl uolnl: qe

o

ld{u flrrir tiludu

z) o s'hj rfi o n ludun r u n rnqffi nn q vr r { s 5'l lt : lv'lln ni

s) ri:ut#nulrufi rirnr:rioa$rsgavnr:rirqlsnurldiunarlilaoofiu

4\ qrJn:oiiildlu:y1ru?r{rdru1el6u hiriolt?rfiorn?lrurnsrlsttnvrfluq:Ja:rnsiodu

{i rfi ',tri',fi rorrru rfl u:vrfi uu aruuilduduii

{e66'rnrirr rirlr?:cuunr:dreraruuuulddufiuurlrlrudovru^rudu ntoodru'lfitnrru

fliln?ux'5ilR:tll / 30
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o

riar fr-srin urdo rtrt rin arduu?o a rn.ru. (nr::rsttnudlnrmdslrdorf,eturquruuassuiln) / 3 |

J. 3 f,rJ.

tA
tt9{URaun:a

arurntin

n?lrfinra{s1ulntfin 1 -1.2 ttll:

Br.{uflaunTFl

Yl:1U

fi?1un?'1.t
I

fl?ulJU

-9tr

fi?1!n't1{$?un1.l

t rdun ou niae r.rilol tYu

?'11'lu

a
T'l.JR0Un:o

o

I

Tl{U1 na

nrrrJo.rn-urioiaurru

i s v *a-v^
Rliln 2-2 n'r:?'r,qfl'ru ln:flfln lnoil

'i o A
fltJl : tutJlto{ ililfi? (21)I Copyright by Mahidol University



o

@qld:afo'l 011:flu91 nunxu?5tgn'ln/ 32

z.+.+ {oryadruIn:sagrtdugru,iruartr:cg:JInn ilo{ltvlf,lJ1affislun::Jgruluriru

dunu:v:Jgrurodd luilopiu

In:ra#rsdugrurirulrqi {o{rvldu1affiotun:ilgru ldqnarlrtruutdo:osiunr:

rursfi'lzuotffiotrurriourtdr doo'trr',0,,^urf,wurIn:la$Ndugrutolun:ilgru'lu:ruvud't

nvrjurlutur?,.*dufi:ouuoflrq,ermf,u1n 'hJvrrsdrufiflstsiunnttavfiasrriuosnrfiulld

roqfios ri.runrulur,usrrvrf,illn0rrfluunrurdofiwutfrnunrilcJosdfo.runvrJiurJql:cuuIn:l

ag1oduglul#ri{ra?ilnrrrueso'lnlunr:ogjor#utos:J:sryrryusdrlfi:J:vfivrfinrr^lu^{du uon

o.,orfu dn:rnr:rfl-r.rrosil:ssrn: lur{srtmnurnrfiosun:rJgilfiodturnordhiqnin (qorr:rt

z- r ) ln ugu dnnrsffi osfi ntr dofi u g',unoqil:ssrn:rloual ( zz)

ot.r'rod z-r tflrueuilrryrnrludrrdrf,'tuutttvrlguro6ici da.rfl fl.e,.2s3s'2s43

iJ ,firuau:J:sryrn: (flu)

2539

2540

254r

2542

2543

48,703

48482

47,578

47,856

47,492

fi u, r o, r r t tfi uu : ru q f tm ffit rn tfi sl un : rl g ru, Luuluu 25i'a.

2.4.4.1 :vuunuulutfl sllvlflulaffi otun:ilgru

ouututctsrtnguratfiotun::Jgrufi 6l u'tu z2odlu :?iln?1uul'n{udu t'o

fiIamn: Inuuunrflunuunoun6srraiuundn n?'utu1?i?tJ zt fiIarufl: nuualglul{ilsaou

n?'ltJg'l?t?tJ gZ.S fiInrilo: rtnsfluuduf t u^unqn :Jdamuou) n?lilU1?:?lJ O.S fiIarruo:

fluufirflnflrril:vruror 10.0040.00 rusr: rirufirn:ro:fitu'trd{rtei il:srurat 6.00-20.00 rile:

t

I

a
sruurieulnqjoqituanrnd rdorornfiqilil:silrilrirufiotfiuariuar4utunr:qrtninur
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o

riarfi srin srdu uil re'n urdsilfr na

;a;'ffi'*
ouuarerm finroqfios lduri fl uurnfl1 ouu:lsdr?d auuvr:lna ouu:rsi6

nuuudru:s nuuudsu:u Eluuct?'ln:y nuud'lu?t:s ouuvtt4l:lln ouu:rrydrtfiu nuu8l

rflr nuu:r$il::nlltasouulr'l$:tf'luru dlfinr:il'lst'lnn?'uJn{rt{osnuu il?rurorn''''o''to'fi

fiocioilunuuu',urfut ttasnr:tfl ufi donuuoror:urfi rytifi fi oqirfl u6rurururn

nr: rfiu:atuouuusinsarulurrunrnsura frprty?fi nr: tdu:o 2 fi gmrsuuouu

qndlu uRr{unuulrtersfidruusrl#finr:r6u:nmrqrdur rirunr:oqcg'trourrurfuoqqm

tdooosuauu4ndlu snr{uouudluu:s or4qror'[#noo:nuudfllfrrornr:nrildolfifrruuo

(noqmrms) rrayoq6Ulsrl#oon:srf,n:uruuus{unv:ot ue{nril,,u.nu'tuiltolr{ror:r:Jgrurn6d

,,ugduuo',orneuradiolun:rJgrurfl uqud:rutotfisnnmrlnr:lflsel: dsrirl#fi :ou::rtrnil

drurdrurirLcisl,osrflu6'ru?uu1n rioufiosn:cnruoon'hJqiffsmiodul d.tiu ,$iotflufll:nel

rj?urornr:o:rn:lurfiosuasrflunr:aqnrriltdunrudostfisrdusiorlgfiuaolufidrrirX dodouqi

ludrrfios6'uduuu'',o'toorrruduastfiou ,fiuronulrtuqidsdru 6tdrnuql#finr:t?lu:n

a

o

u:TqR1ula ro doduhJ isuunuu:uuuur{*rrniu a dru uuoolotiu ffcfi1il:nil::qnl{r

rfl u rraruunuudrufl :sttasnuuTt:vu1R{

rxn107.00-10.00 u. uas 15.00-17.00 u. (23)

rfi or{l unr:nnil?trunr: t:rn :1u#aIrut tdssi:u

iltlriuanrnnr:n:rn:TErsdrlilft 'trirfl uilcgnrqutt:{il'lR rrsiovfiqdnlueirE

r:nrrdrsiru riaurixnarsiuraseir{rjrsnr:o:ro5tu'tu'l{t Iquu?nilfififlqllrovtfluouulu

tiruquruuasdruilrfissn::rudrfifion::ruuuruilu finr:oon:criu-risfiudluloo#. ldrrri

ui1xarnuu:ouosr{n:yrJglrodd oilur4ru'rn{r TItUlt'{1u uasu?rrot?runnolfifisrnroriru ouu

rvrcr dsfi aorud:',"o'trttasl:tt6uudso{rfl u'fi ru?utrlfl

arruogzuolilsyil'ln'l:o:tr:'lduri 6ru:u:ndtfiruil?rurotlrndu :J:snoudl

ouulurrsrr1nurnd':ulnqirilucruuda$rduluariuisnrad o fifirnr:o:'l05rtn! tanm'l{

6rtio rirnr:cluruldurn 6rhiarrr:a:orilrl3ru',*rud,'fiiudutdviu unvftfiflqrnldoutto

'[rirfisrno rirl#doqnoqlufi#rilooolnurailrslutilnqilsu cilnrat#fiq{?'l,tlR'l:0:'10:uu

nuu

2.4.4.2:suulvhilr

rnslrndf orun:rJgrufi dr#nsrunr: 
nlv'hfl 

rduo qifiunr:ld$hriruqfi nrn

uo::Jgru unvdrfnsrunr:lyhilrnor r un:ilgil leru:'ucirun:vnanldfirornnr:nlv'hilrilrunrdsl

rurisil:srne'lvru ruoo',nrfulududutrirutorffwin fr{ldiu{irun:vtratvlfirornfftuio

i r tusabs.i

o
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a

I :rvq?dru nr:t#u?nr:drun:cualddhfinr:l#u5nr:rn&ro'.roruuoquntorvrflurauasUn?rti

riru Iqut#u?nr:tflu:v:.nJd'ruorn1fl druiunr:nurn:nfnr:ldlv'hilruastrilrudrfiilrsldrflr

no{uirertvrflurnrfiotun:rJgru nro'irnvfidn:rnr:,fiuuruo duoo'',oolrcrurudr{oldo.rovrj.r

rrlul:Jlul?nardufiruiluofrtzuerryrf,lJ'ra unvnr:.ur,rudrrorn^onr:sirqloufirulilcJouflsl

rfrorun::Jgrufi oqjlurnarq{dr rdosornenrvriltgnrmxrn:ugfi n e4)

2.4.4.3:vuuil:s:Jr

drui:r:s:t:r:J:srJrlurtsrryrsuarfi orun:rlgrurfu ldqnersunurfis:osin

nt:rlsrueTrcJosru^otttd'l uns'ldrirnr:rrr:s:rrliorirrirudtnrrufionrrruarrur:srtunr:riqsiru

rirlu:r?rrarrrsrryrflrlra dshinududlrlu,rqrvrsu',uii1*ildfunr:u?nr:drurir:J:cilr dr

riunotrJ:srJrdqlilldf,nur1ur?otnr:{urusYe$orffldrirturrnruflula usiosr#utunr:f,nur

,du.ru,,^uor:turudrtosfrldrirluuFr:sr:ouuoRrflelryrf,uraurnn'ir uonornrfuluqi'rs

:vuvtrarfinirurur rjirurarnr:ldrircro.:il:rwrryulurc,srrvrsurnfi'hi'ldfiuua}lru,*^udu,fl,

il?rurorurnrjn rlur,rlufi z-2 es)

!99

str:rsfi z-z il?ruromr:nrdsrdrilrsrjruavudasoirmrirsririlrsilrcro$nsuranroo.runuJgu

I

!r?(tt?n1 flfinilril:cilr (ar.ru) olola-
0'rfi u1ull1tJ:su1 (nu.il)

qnlnil gg - tiuuruu +o 22,967,500 9272,737

Ealnil +o - fiuuruu +t 20,082,654 9455,rt7

qa1nil qt-fru,/nauaz t9,6202t3 8,770,557

Enlnil +Z - iluu'tuu +z 19,005,058 9234,073

fi rur t Rsrnr:rJrsrJr rmgurarfroqun::Jgru,zs++

odrsl:fi mrru 6tu#drnoqnr:il:vilr rnsrrarfiorun:ilgru'1il'ldrrsus.ru:yuu:J:cilr
.^d^---9----- ^--,- ---!r-----dt q td .r ,q I A | | | v o A
tllO:o{5UR'15{U'lU9l?cl0.lttJo.l lUoUlnfl ltg||in?:tJn1:il5Uil?,1t5OsviotJ:y:JrflUfidnlfi-ilfr

a

o

rdorunnrnldfiqornruiid rdonnilcgurnr:qqrdori'tdrnrdurflurJ?rurorrurn dror:Nd z-g
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o

riorfioinsrds uilrinurds!fr na ?n.il. (nr?'r{unrudwndsrrdofierurqmuttassuiln) / 35

nur{rfi z-g il?ilrsdrfi gqrtioornarnno;riorltvrlrf qo

4
taou rl?rurauirqqrdu (arL.u.)

Ealnil 2542

flqd6n1uu 2542

fuunru zsaz

uRrlflr' 2543

oi
qilnT|'|u5 2543

fiurnu zs+l

HJS1UU 2543

v{qunlnil 2543

fiquruu zs+l

n:nfllnil 2543

frsurnru zs+g

iluuluuzsqg

28.40%

55.44o/o

51.38%

58.30o/o

50.61o/o

52.87 %

47.57 %

52.t8%

49.80%

58.41o/o

46.96 o/o

54.94o/o

fiur r Rosnr:il:srh rnf,uratfio{iln:ilSru,2s44

2.4.4.4:srLlIvr:fiud

ruuuln:frildroqrnrnaurnfi nr:rrarurfl uuurrnr:J'aorR'rf, leruurru

rsirfrurarlrlfl rcrosnr: lvhilrriruqru^n1n unsrflueirrqirrfl u:rsfl

drrinuulm:firorvfun:rjgruldrimrrdr:roduduasdrufllurnrfiadunr (Feeder

cable Block fl6o r.c.g) droyfinr:andsanrflfloqdsn?odourdruil:snounr:dr:ao rsiu

Ja ta , '
ouumilogrnil nr:nru{erufiosfituourno rftrfior rfludu loudrrauoduddrn$uciruaru

(Unit Disfribution Block fi?o u.n.g) uasrfiol#rfinn?lilduoxnlunr:rrm1u nl:dludrrl

rnru^a 6ruau{aruilo{rnrll^aolnmuasddledrirer'trJfl.rdri'rulorqoriruuohi'rfiuonudorrou

irdrurufl#lu:susraar ts iJfiosfiduluudas u.n.s eiotil drniulurcramflulnrfio{

un:ilgru nu'irfrsfi {arurfi dsrfi uc^rodosl#u?nr:fiurJrssrsuldrfl udrurururn (26)

a

o

a
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I er'r:r{ 2-4 flB'rilR1nla{?rilTrdms rhrin{ruu?nrrlrnffronirnquranr%tunmlgru

dul , d''tiorrulvr:ftrdun:rJgru ,fiurnru 25q4

I

2.4.4.s :vurLvio:sursdr
a

o

o

lo
14 U'lU : 011t?1.1 t0ll?llJlU

lnl

l,m'lu
d

totJ

flo11.lR1TUAClfitJ'lU earunrvrqiaru

uooflo00{

tnualrurflold

dr:or
a

?'t{ qjarordu {arerittttuo't

+{aru
cllf'l50tg :?IJ

19,588 18,376 9t2 t9,228 32 972 27,900 5,243 737

6r - 4 | ^ C i< .r t 3io
lurflolvrtILJlatilo{un:tJsil :J:r?fli11r.tYrf,flu1 iln1:?1{vro:ulJ1uulvrilflu19

rdurirgutinar{do 0.60 riln: drosmrhJnluru? z ilrnuu flqrrlouvTr'l:Jro.r:yuud6o
99

ilqurnhviotrurutfius,n .firqnrdufiru uasnrtrrulutfrrosvio dsluu?nortonal{ryrflula

5slrlr:vlr'rutitaohitrfluror:grurirtrflrfiorirviarqi.rluurqEirs Iournflrcluqqdu 'hiarrur:n

,ru',oti,uoldfr'u 6surlocfiI:rqurirudefir'.ru ,duoo',nvio,$rqoluurrqnuavfrruvqordu d.r
dtcrAoAroonnr:finr:ilittrJqr rfiru,$ru?u:nqorau rfiil.riauanrlunr:firnrrruavornl#rurnfiu (zz)

2.4.4.6nrs6urfir

dn'lv,til'rqta^utfirqroqttsrrnf,urarfiosun:rJgruluilotr:iu finrrrutrir6uilgoutu
e r h r4 - | ' c d c Iilttdumrc fiunrtrfiu'hir€suraruofru r{rfi fiarnrEilltlR nr:qororvfrufi rfroqioruuryr

:sl:tviositl ude firntnnufls'hir?uil$ou uuoolnrf, ilunrsro'urfirffsfinr:rtururd unt
4 ! er 4 o o r,9,ry tr r h rhg,u , Iaou frttowirsl :?tJfr{rnr0oeruluult4uv filrirh{nf,qo:lrJuhildsunrrrruacarmrdrfr

n?:

z.a.s rnamflunr:?r{ufl u:suuflrfi 'nqrJln nlurfi os

lunr:rrtfrtrfio.r rffolftfiorffinnrrrur.iroqi :urn'rfiqaunrr^rdrHilrsailsionr:oqjorfru

rfu nr:firnore{rurorgruuis{sfiruuosirql tri6ordorfluuu?ntlunr:r|frffi rdodoyldqru

ruru^otdfinmruarur;:af uasil:smsunrstudorldor#uoqinrslutfiosdfianrrumsrdoruddCopyright by Mahidol University



a

rlar fi nin urfis ut rin ordorltt'nn xn.!. (Rlsxl.tttnud.rrnndslrdofiourqlruttasflililn) / 3?

,tolud'tuu',r15s$ilInn dlr1:qiln1:ii61tflu Iqrufinr:tirfiuoil'lo:S1ulunr:flsttslurrns

oofluul, tvlfinr.'urfiusvlo'ldodrsrloufiqerlo{qilsuueinstrvis 'jrosdolfifilto tu{urordt

lsr 6losarrur:nnouauoleion?1ildo{n1:flo{Eillrurfur'tdodrltfissrlo :ril6s:osfunr:

iluru6'rluournndru

druiunr:rt{[rltlJ:sullarrrqrllnnlurfiot uofl0lR0slflunr:rsr€urunr:tfio:ol$tt

nr:nurudr{osffiosluournsruda drarrur:nriluiGnr:dflosfiuflqnrrunfiorifiosrfiodueio

,tr1,ld dlnsrfiuldluanruilrqriu filurfiosh,rqjr hi1dfiR1:?1{ulrulurruudrifiilrh sio

'r 
rdodosfinr:cJuru6'rdu 6llvrirnr:tfiru:sluartr:qrJlnnillnouduos tsiu finr:rfiuars

'lv6ilr 1vr:f,rryr{ rfirn1ru5irflu:srfiuuh?fi'rLrfior u?o qortorvduiidu.lo:vuuviooirslloru

tdrniosfin:rurorluqifiagrsilcgurnr:fiocrflrilrrdcxo: rfionflru'hiilruollududdodo

rnri.rdril,1uilqvrrrunfieriiiriolt?rfionlrur6oo$oufiirJ:vnvulu+rflrii uuoo1o#u lunr:

rx:stuvioffsriol#rfinfl cgurruanr:vnNrfi us dlu n5u 6ndrel

ft rfu R.15?r{[r?,ru:slrlJd'rr'rsqrJInn Isrufi nr: rn?uil n15?1{ttnlusdrltfi ulr^lofi n s

:orir:J:strn:dosrfi*du orufip,n'ruarrur:n1uRr::osYu'uududtiul dlorotflulrjor*

il.reriS.rul,osn:runr:fisrfios r.r$omr.irurruduldids.{os oscrilr:nsi'lsdrurunr'ludso?fl

l#fr:rfioqjorfiutuffios uasrflunr:flosfiu hitri'rfioilquruafioridulurfuii loerqnrsodrq

& lurirucroqnr:rioagl{:slJlJdlfr 'l:qrJInnrfirur6il (zs)

rnore{ru ror : g rulunr: 1s,,^u r ruu Urtr:qrJIn nfi rfi uelio'tfiilnr: f, nur1uo9odtd

uri

2.4.5.1 rirrurn:g runrrruu urttliucJosil:csrn:

nr:fiwurrfiormfoqruuu nrruuuruilucrotil:sryrn:turroinvErurulTl'ir finflru

drd'qrfluod.l{rJ.lfl rr{r.ls{u'lqruotil:ssrn:drmrrsarufiuturozuottfios tflue{a6ludrunr:

ary:qrllnnt#urirJ:ssln: uaufi nnru{ruoionr:atv;u :trfiqfl unr:l.f,daudft oqih?rfio

:J:vlwriqlqolunrtrmugfio mdnnr:druuon?'ltJ14urttiluclo{il:sryrn:ostflulugrl{ol

nu/[d, nulmrnsi n:olnf':i'ld udausintriltuulsdtJ{osttsias:J:stvlfl (8s11:1{ 2-5)

a

a

o
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idr6uv
9t1t1.{ri 2-5 lfl ilonil'l9lts"lunxrililil1miul,o{il:sulRl3il?llllt'lRorfl u

fiu , drrinfritfros,zs+o

2.4.5.zfl 'l: ?'l{t I lFlU: sil uil : uil 1

nr:rirurilil?ruronirqrllnn u?ln nqro.rrJ:smn: 0 vtiruuorJsrursufl ufi o:l

nuliu r15rurorrosnr:l#rirnvqsufodr rvduoqifil:Jivmiluasfi ofl 5:trcro{fl r:tdrir (2s)

a

a

dqffiilrildlrJ:vrhfi qruvudolnr: niru:arldorn

D:PxW

Insd I 6o il?rur$d1rJ:vrJrfiqruuudo'rnr:luvrdtiu

P fiodruru:J:vurn:luEuru

w 6o rj?rurnnirrj:vrjrfitdrndu eionusie{u

lufloqriu udnrnsq{nr:fiqnr:riru.relil?ilrild1qrJlnn t?Innmtnr:rJ:silrun:fia?{ttau

nr:rJ:srJrri'luqfi nrn drrauor't{d'rd

- nt:il:s:Jrun:unx dsr:lnr:ldrir 300 fifl:huliil

- nr:il:silrriruqru^nrn dfl:rnr:ldrir 1s0-200 fisr:lnudu

fiil.run4E drufil'lule,.*iiuqlulfiudfiun:gr.rR1:n:o$finqt osfidn:rnrtldrir 400

fin:mu/iilo

rirurot:gru

R15tO14gdl

rirlruot#

tn:ounir

ftrhvvrn:

5nu

rdrto
sdrzo

ro fis ro

-fioqiorfrunururiudou

-fi0$orfrouurrniu

:Jrunnrr

-doqjordulrurrniuql

ttacflrfiryun::il
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2.4.5.3 R'l:?1{[tfl U:V:rlIVr:frnv{I
o t r{n r : I vr : fiu d 1 dd r u u sr ri r rq 6 u il o s n t : 6'n e{{ fi il 1 s ta il Iil : fivl d tufl r^r. q.

zszl d"ruilqilsurfio{ Iquririlun{'tu?ura{fiilrueio'firu'luil:smn: 100 nu rtns'ldrnil

oonrfJu z:s6'u fio

- lutqlnnq{lmililfi'tlln: dq:rrnd u 26.6 ta{ilillu / il:sryrn: 100 nil

- luttn4ru^nrn do:trnds 2.1 lnt?|il'ltj / il:ssrn: 100 nu

runstiruuotnorq{nt:t#uinr:Ivr:ftiderrtr:otvrrriqrumrfiol Isrutddsl:r

I

rqdu t.s fflrJ:vvrn: t,ooo tflufrrriruupt

2.4.s.4 n'r: 11{r ue.ru r su u lvhil r

nr: r.rAnR:sualv'hilrluil n qfu eirrfi unr:Iou nr:'ldrilrdlrurufi srttvilil:stvts

lvr u nr:'lvlfl rriruqfi nrn unsnr:'ldfi lurt: ila?{

nr:nronr:Efnrrrudotnr:ldlvlfl rtuournnrdol#fi :sillJfl 6'{{lulv'|fi rii

I

rfi sruouarfi :J:sfivrGnrvr Ioerfi mildurr':gtudldrirurar fio

6rguiinr:1y,hiltun:un?{ (tdEA area ) i^rguiin't:1T{flrriruqfrnln (PEA area)

0.40- 0.M W./capita

6.20 - 7.00 lev./ capitalday

0.09-0.10 1$'./capita

1,.20- 1.40 lxtr'./ capitzlday

2.4.5.5 fl 'l:?1{ltt9.lU: vlJlJ5slJlUdl

r{fiu fl::Blaia6" (30) nrita'ir lunr:arstmuduuuo,,uu ssllUvio:'ulu'il

,.*, (rildu,,urriloh) drfluviorurodrunarq tsiu dort{ut ( laterals) rrasvio:os Gubmain)

nr:'ldilnr:oonuull#ft:uust?a'tu'lurlodiln?: tfl:rscluro?iudiutittAoldlurlnr 5 fl

flrsrrhrs'lilgirqri:rqrurndodrufu zo fl{r.rmfirrurnfn ,lo,d,fiudufttriftriudrdrg uon

o',od ,'',0'',or:errviortruh,rqj rsrflurirldrirolunurlnduuavrirrioa$rldulrurnn'irririaq

viodeu

Fair, Geyer and otun'ldrauornorq{t ru s d 
,t: 

s us l?aloo rl [ [u I tfi u tfl u t,u'lvt'ts

lunr:oonuuu:surviotulrurirrfi u ft d
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i o 3a
o gr'lx'l{rl 2-6 svgvl?al lun'l:oonltuuluuu?sllltlt{1tfltl

nunlu?5t8lRltx / lm

I

{1U:VlJlJVtO dnuarsfitqs ssuur?a'roonilililGl)
d

- vroul,u{[tnsno50 { 111.1'ln[aR

I

R?1400ljlj.
fs9/.-- 110trJ1t . tn5{fl51{d?u5s1j1u

ni
drarurqjr (outfalls) lrnsdodn

(intercepters)

-olsfidlrfluluqlrnrdiu d'llt'lto

nJ6uurilntTdilrn

- oonuuilbftf,oruloi.udufi

-406{50

I

2.5 ot:rhuqnsflf;Iil:iln:ufi .rrdu ( Linear Programming)

}J:un:rurfisrdu rfluiGnr:vr1{nol^oflldsrffitdlunr:fi1drnoil nfsnnfrrrdftn4tJ'rs

flil ( opfimal solution) dlfiil.rrifrutflrflurutfiltdu ( Linear objective Function) iifttilulodqt

(Maximum) rforiouiiqa (Minimum) oriln?1ildo{n1:n1u'ldqorclorttou'lclrfisrdueirtl fi

tiruuot (A Set of Linear Constraints)

qnlrn dil{:oiqa (31) aqr.ldr finuarsrotilqvndovrirrurirn:rsrid'lunlit#

IrJ: un: rurfi q#u rsdotil:snou druorrfij: vns:rsiolild
. dr a^cr io9,q a v | € 4 - t

1) lilu?tiR1:Vt l,fi [Unr:arqr[9'.rufl 'rTr{an ttavR'l:00f11:fl o{il4u?uq:R0 14:ol41l?u

{11r Rl: rlAndur'hi'iro srfl u dru rnu nin: Txrfl 6oqnd1ilR::il lduri ilqfl rfi rfi uefiunr: nfi st

R'r:nnrn unvRr:f,qR'r: r.rrnrfluilqmrludnuarsdur dhidu:{ostirnr:?'r{turuun'r:e{Ael

ruasRl:o'onliud? nr:l#lrj:un:urfi.rrdunshitnrursarumiohiarrur:crrirrurldld reiu nr:

irn:rsdrdoduurn'rrrur:.sludrudr{.1 u6oilmrurdrufrud :sm'itdau:J:sirqdlildlu

dq:rriruuiluou

z) dosfiinqrJ:varr{1ufl'r:?1{rup{unr:flfisr unsnr:ffonr:fiuriuou uasioriroonrur

rfludrracr'ldlprurJnfi drdorqrJ:vaqdlprsrfrl:J fi z dnuarsfio rf,iodotnr:dr1:qtqo mio

dornr:rf,sduqudrqor mrnsorqrJ:vadlfluddhiarrurroiorrirlduriusu nr:tdlil:un:ru

rfisrdufi hiarrur: crtd'ld

g) dosil:sno:rdrs{o,fi rflou6o{odrr.ruprfi ur.ifo rrasdlru'r:oioriroonrurrfl ud'rrnq,

ld loud{otlfiooculiroanrflu : a'nuars fio

a
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- {orirr,ruoruio{odrfierdrqo fiil1ufi{ {odrrnusrdru?ufiiorlolnru{udr{otol

il o frsttns e{a r'1fi nc|olil o ffu

- {odru usrr,r6o{e 6rfioq{qfl fl illsn'r {etirm undruruu€uq*olnnrofuq{qo{o{

iloffuttnsrunilfi ncloliloffu

- {sdrraueilfe{edrfinrdr urursdr {oriruuordruruu€oqotnrutvirdldruruns
A' 4
iln'luu'l

4) fi vnlrfionrJfr rifilunr:arfi sl rtaslfifl inurn:'ldfi a1uvl1{

s) fl rt{#urfl ru urs u6ofl lt{#uioqrl: vatd (objective Function) trnv{odrf,o

sirsl (constraint Function) doscrrur:orrdFl{oof]il'ltugrJaunr:nrqnfinorcni 'lri'jrovrilu

grl A1 n 15 rdu st : I (Lineax Equation) nfotrrJ o Aru nr: (Inequaliti"t) fi 'ld

e) ilnffunr:ndnilfoilfv{ulfl: riue{aflfisr dosftnerrudrufruf,rtuutdun:trravrflu'hJ

ludnuarsfittiluou

d'sr:'fi rryo I (lz) n rirrdl {o aru ru fi t os }J : t rn : ru 18{ rdu fi 6'tif

t ) n 1 ru dru fiu d: s n'i x vr ft l u'l R : su^er ei 1 s 1 fiu H a rufi n il io fi o n : : il n 1 : n An 0 s do'r tfl u

ruuurdun:s (Linear Relationship) ludfl : rriaufi nrdur.iuuu do* uluft nr:nJd suttilattu

dru:ucJosiliflurn:ru^eroirslnvfinnrirlvlfion::ilnr:HfistrilduuurJas'lrJdruludfl:rriru

rdsrfiu

z) ftifi n11dilfiuf,siordoldsfiuuasfiu (non-interactive) lu:sndrsmsilurn:u€o

il o ffsnr:arfi riift d',fror uasfi oR::runr: nfi nsfi prsirqr u6o?i{ z siNfi t{lu6a:vsiofiu donulg

n'ru.jr :yil.irsilqffunr:flfineirs1 dfiu4u,i'tsddolunr:ndnueiasryfisrdothifinracffiuc{qu

fiu vriofinaluvrrrclntr&fiu druirfion::ilnrre.rfisruasnr:o'nnr:oirs1fiarrur:srrir'ldriu lu

rusinvfi on: :rudos'lilfi nan:vvrutnl oiofru

t) rirdurl:cfirfi'd,raruolrufrurflud:su'irt{odrfindtl rniofl offunr:nfi slfiufin

n::ilnr:flfin naoq0uyrnrilofrunr:flfiqosdoqn.rd firfiuwirrdu'luasrflurirdvr:rururriou

riesufirur.iuou onofliirs:sor,.u'rdri'ror:f,nsr mrurunrrrirtunr:itn:rsflould

lrj:un:rurfiududu uuudrnordldosdoqfluuuudrao'rtfitafifi f,nurnrrvuqnfis trau

drvr uol#drttil:sirs1 nlfi tuEi:srlardrirnr:f,ns r

a

t

t
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4\ ovdorn:u,$rurufi[riuouto{tfi0fl::iln1:flAn flil1un?1il'ir fion::run1:fldsl

rurirriudorfidrurudrfiq drfi'tri6rfio n€ohiduqn 6hiarrur:nirn:rcdlosldlrj:$n:rurfis

rdu'ld

arufi or *tl:aufi (::) nrirlir Isrudr'til dnuatsilosfl €Ufi rd1&1il:rtn:rutfiltdur{ur

*#,6 fifioilqnradufiidoufi6urtirnr:ffoa::vrilrurn: iloffunr:nrfitiifiuqltlfitl#rvrilrc

a'fiqo o.ruld,tuultfidruuer uavt#u::qrflrururudtiruuo'l{ rrnvilcgurfifirirsloilfitflu

,trlldvrarurirsroulne,dor{rnosilqnroonulutrrJflosufluilfo:cuudrru'urrurdol#rfionr:

d,ofiulot#ldrirqoudrilulraudqgt lquororflu vrrsdonfirirt#'tdqarirorrrurflruuruqtqot

uiodrqo nfoanriulruasrdofirh?firracr{rurulndrurundt rsiu tir'l:il?odu4ufiriq{qel

niodrqn rfludu dqfluif;ntiild'td6u.rntudruvrqufiro:ugarasrf rmslumNrJfrrYfiidur

fiuilqrrlotYgurn onoorouilcgrrrfisrtiunr:drtfiusrutosq:froqord'114R::tl dlodrlilcgur

dar*rrnrJ:vqndldlrJ:ttn:rutfiltdulunr:rtfiilcXrr reiu flqurnr:nfior ilqvrtnr:tucil

ilcgn rqtnrnttasu?nr:dlnru ilqr'r rnr:ttcis{u rfl udu

n arru fiir fiu fcro{ druil : dw ru er lu I:J : un: ru tfi l tdu fi dns elvfi rfl u rdu sr: s 6o rfl u aru

nr:rirdrudunioluuuo.r:rirufirfluauRr:rflrurururrnurrilRl:6rriorlourcjsl dloroofiurun*q

Irj:*n:rurfilr#u ld'ir " drnunl#ficrunr:u5sodiln1: (Inequalities) iifinrlrudrufrudlugrJ

rdust:s rfludruru m drJn'tr dlfidrurj:tflu,firu'lu o dr t:tdoonlrfiorm,rirl'ln totd'l

rurj:rmrirdrfisrirl#rircrosailnr:rflrfiil1uq{qe u6onr:rirl#rirtosarunr:rflruurudlqqn'lu

td{odrfie dsailnr: rfl ru rurufi rfl u ailnr: tdun:lzuotdlud: *rrirriudrs"

2.5. I :tuas16unzuosIil:ttn:rutfistdu

rarrfrnuof q:rorndu (s+) 'tdaqrJ:ruavtduncros gilttuullsslil:tm:lrfitrdu (Linear

Frogramming Formulation)'ir osdotrl:snoUdrfl osr{rj:snoUeirtf ds{f

z.s.L.ldr r rrj: dofi u 1o (Decision Variables) fi s d:[rj : si rq fi dot nr:m :'llj

'l''-- -'-{,oruldrtoulclsirll lnuffinr:d'ssiolildn'r tlasqnRlilU9lJU

t) trvrud'arrJ:toldrodqdngai * rdu *,, \' x31'' " ""1 xo

z) drurj:to1ovft'firuaudtrrsi r 6l o ril

a

I

c
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s) x osfirirrfluail'tri'td erofirirrfluqud (0) nSsurntaruo (Nonnegative

Variables)

+) rirqrol x osrflurirn?ltano (Real Number)

s) 6':rrr1:fiofiulorurirdrtnurillro{nrrrur'rurudsiqfr6u

2.s.r.z rtou tzusirst (constraintsl iidoduludnsalvcilnr: uis odiln1:tfi{

tduil:snoildeu

t) 6'rurj:sirl1 (Variables) fio x, ,\,\r.."""r Xn

z) rirnrfi (constanb) fi rj:snoud'lrufiidrrrrj:

r) rndosrnruru fi:J?n (+), flu G), fioun'iru$orritfiu ( < ), unn'irmfotvirfiil

(> ), wirtitl (:)

a) dru:urtouh rdrfiu m 6ru'lu

5)m:nnld

2.s.t.3 fl s dfu rfl rn il 1u (objective Function) 6o tfl rr,nnur frn t o lIil : t tn:n

dsosrftuuoqjlugrJro.r flrrifurfisrdu (Linear Function) lp,ud{tflrfiilrs't{rnnrsrir lrnfi

{o (Maxim'm) n6o rloufiqq (Minimun) rvirrfu dffitd#urfllnulodo, qndrriodruqqzuo'$

rtou'[qrnio aru nr:'ilrfiotoil tcJsl

gilurugor:grutor}J:rrn:ilrfi {rdutudnsatscto{fl'lit4 1ti'lqsqo uferir

-.!atr"
ru rnfi qo (rvraximizing Problem) tfi uu ; rl ul u fl otailnr :'[d6'1fi

n

Maximize(Z) - I 
",1

j=1

?r€o

Maximize (Z) : C,X,+ C/\+Cr&+.."""'+C"4

Iosfi rdou'lql uioarunr:drfinzuoutzun 6o

n

o

t
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nililxux5:alR'3ll / ,|4
ciassr orr:duoi

I

&.txt* aaxz+.......+ amnxn

Ioerii 4

O ti:

a

a

Isrufi z rfluarunr:rfl1ilil1ut,tiodrunr:i'orqrJ:valr{

cj rfl urirdrurl:sfi vri'zuord'ru:J:dfi rirncfi dufioornnrfl Afl fi fl n:rilsfi el

4 rflurirdrurl:fi unurircrosilo ffs u?odruruuri:uros nl:,{fi 4il0

n;:ilsfiod j

rfl u 6 r u I u vr 
yn ur n : R r : nfi rr w^o fi i dq t #1 u n r : ru fi o fi o n : : il n 1 5 fl Asl

tfioii 3 r.fliotri'ldnn r^rfi nryu^odu1 t r,niru

bi rflurJ3uorvr$ilurn:ryfiqd i fi osrirrurldtuusinvfi on::ru dtfi rirntd

;:Juu:Lruror:grutoll:J:trn:utstrdutudnuatsclosnr:r'nrirdrqo 
mforirfioud

qo ( Minimizing Problem) rfi uu grJ t rl u il o{ fl il nl: 
.lddq if

n
st

Minimize(C) : LCi\
j:l

r.r6o

Minimize (C) : C,X, + C'/\+ CrXr+.....""+ C"4

Insfi f$oult ufoarunr:drfiocroiltclo 6o

n

I q,*,

j:1

orrxr* al2tq+.......+ ah\

tlflg i :t,2,3...,m

Copyright by Mahidol University



o

ug!nn?n0]a0 ilil1lnsmmlilo8 ?n.ru. (R1r11{urnudlu:ndourdor{oturquruuasruu?r) / 45

&-rXr* Ara\*.......* amXn

sitouvt 4

o

I

j

a

o

z.s.z nliil:ivqndld}J:un:ilrfi{rdu'[unr:urrirldiirodtqofl o{In:{n1:

rdorornlrJ:ufl:ufi{ldilrnuiodlilrrflui6nr:ruAoud'ltilcgurlunr:drru^usrutdo
o 6r i - Cao - J q q s .y & 8: a9 o o
'i'onr:lur5owfilu1nifril'ilrtIEr frrlunr:dnn15isrJilfn:ra$rtfiugluni{fi fr{odtdsrmrr

druru:J:srurar rraur?nl dqfluvrilruln:dfi{1fia - I ilo-a ost
d.r riu ffi ffu6riltIil: un:rutfi stdu ru r

rJ:v qnofldrdosi?u'lunr: udhilcgu rdrnrill

finn rdrrj:s0{ (3s) 'ldndmdrnr:1dwrnfinrlil:un:ilr8srdutunr:ur{ltilrgvrrfirir

l#rfiurirl#ii1u:?ilcro{fn:rnr:drasrir n?1ild'ilfiud:su'irq:artirnirtdriruosdoqflurdu
A .r r qr, .d a d r qyr A & y - d

9l:{ uasruCIilft't:r:{r{'tu n4tcf:0[:?flu n't tso'luvl'l{9t:{tflo{{'Iil0utflilq{fluFr?uon:1n{n uofl

ornrfu&do{vr?1rrqi?.rr?ardtdtunl:rirnuqrqo niorJn6 rrasei?{r?a'rdarur:ntdt{rutfi'

ra6oldtf riiqn Inuriruuodqd'nuair$io1#lunr:a9rrarunt:rfl mruru drd
zgAgl4tl

fi tJlUO{ 00 t:tJfi ufl o{{]u r:un?l [149tf]'rr0t icq

ililrud{ qoudrtaf oro{{r1u r€sn'ir rfi Enl:of j

m,, 14 ulud{r :s usr?alrf rqoiirfl ubJ'tdiinu (ij) ovudrra$ trdofi nr:rdwru

M il 14lJlufi{ :yuur?a1ud'rra$olnu:Jnfi{oqsru (ii)

c rr ?ril1u6{ rirldiirucJor{ru (ij) thl#:ssvna'rflo{r{'ruudla$olumol m u

c u 14ilrufi{ rirldriruror.llil (ij) drt#:seJvrrnlilo{{Nlurrdrra*olurea'r M u

a ui uil1ud{ riruqroqrirldrirulunr:rfiN1u (ij) rdonarc,o.r{r1ud'mli6rrdrt#rrd'r

rafoluraar o

b ij 14 rrlud{ dsr:rrirt#sjrslunr: rdwru (ij) l#raf oriadusioil dqilil?unar

t u ?,ttJlufr.: d'lurJ:fidotnr:urrirtdodnfiuto (DecisionVariable) firirrflu:vuv

narndrraf rdriruunl#uriuu (ij) lnufi :susrrnroqiluriar:swirr

mu [tOU MUCopyright by Mahidol University
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K tj ?6Jruds rirlddrs (nrssr:r) lto{r{pu (i;) rdold:susr?a'l t ii

dorfu fi ttu'' t,r'lo1 osmrrirldiiru'ldtrn

K,.i : au-but',

bij "ii- 
Cu

Mu- tt'i

&ij : Cij+biiMii

uon0.rnfirldsirumrrfl:r K ij ro{qnltrutuln:{tnl:trd? ftdoldrfilfisrirtdiirsvrrl

dortorln:{flr:dxu Inul#fido:lmd h rrn sior4uaruilast:ar d'triudrranrrdflrr?nclos

In:snr:1dr?n1 T ur.iau doqdurirtddrumroduutiuiiu hr rrlvl dtrirtddrunrrdoil{olln:st

a
...(1)

.Q)

...(3)

lnuii 4,X;,t,, > o

rrnu 4 rfl udrgr1:drondruu rio,.uld,n rlotaf i ovrfi srduldoejrsr$.dq. tiiu

th:0 rflupnrt?lduzuoqln:snr: frtrfu:rt vtrar{oqln,unrtdotudata€n fiu x' - 4leru n

I

nl'sru14ru.rufurirldsirudrfis,durdusornnr:rdrsru rEiu nr:sirurirrirtnarl#rrririrffr$15{qlu

rirrd'o,nfiriilddurnior6'n:fidociro,uulodu rfludu louosurldorn nr:il:vurorrirldciru

drurnfiqoornnr:tdslrulu r {u (b)

drrfu grluuuarunr:tfl rnu'',u,fiun'trirlddrurirqqclotln:snr: do

n
sr

Minirnize(c) : hr+ ) (a,r- butu) uau ij:1,2,3"'p

i,j

nrsld{o6rfiod'ssiolilfi

tu

trj

4-4*tu o 0

6o ru og n r: afqsrfi r ut ss In : { Rr:
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{odrfisrarunli (l) uns(2) r4rJlufi{ :vusr?nrfildrixru t ij flo{{'ruusiassru ovdosoqi

:s?r'i1{r?nlmu llnu Mu

{o,$rtiqaunr: (3) uillud{ ,rur,ruld.udt?ildutruouorrrioolura$nr6uil#ou tv

dorldrrnrhi#oun'ir t,,

uonclodrfio{rduudr ft fi {odrfiolurdor:susnarudrtatocrosln:qnr:d'lu ncitl

6o rdodruusrldln:qnrdoutdlaf tlu:sust:nr t uriruttul do T. < T < TM

,u^u T. ururufis :vusrrarfi In:rnr:udrraf orffofi nr:rdqnutrflra$olunnrrdcirl

(tu : mrr)

r" rrurudt ,rur,rulfiIn:rnr:ttdeta$orffo4nlrul#lrarrJnfi {t,, : M u)

ftrfu rrnnr:udla6ororln:rnr:fi{o,ilrfisrm1{d1ut?41 arunr:tflrurursosfi{o
o@:d4
olflotflilcjil no

sr
Lt,t <T ...........(4)

{odrfioarunri (4)ililtudt :veryrrarudrre$oto{d1u{t1u1"4ncrutruluIn:tqiruln:l

nr:'hiunn'irrrar r 6uirl# In:rnuttdata$olur:ar r ildru orrudosnr:

2.5.g i6nt:utlfl cgr,rrlrJ:ttn:iltfistdu

i:ur riyl:orsrder (ro) nrilrdsnr:ut{ilcgttt}J:tm:rutfisrdura6oi6nr:nrnrndnf dr

rfl unr:ufrarunr:u6osauo.'ttiutuo Ioufii6lunr:r'rrnradnf, 6o

lun:fifiikgurfidrurJ: rflu z da ortmrrund'v,tf lerstffiG

- i6n:rv,l ( craphical Method) rfluifid.iruiiqo tuurvdrr'rYllil:un:rufifidrrrrJ:

6ru:u#os rfiw z dr miofidrurJ:qrqor ldrfiu.r g dr rdotnrn drfideuil:rurnorqu'lflttas

duau 
ohiororfiuun:rylld 

hirurursarudrmiuhl:r,otudfio.'trufrudou fid'lrtrj:{ru?uil1rt

- ifidrrioclo:Jdru{osdrnsu (Direct Elimination Method) rir'ldlsrsnr:c$rtsrr

:tuanrrirqrosd'rmJ:v{r z rir dur:J:r:Jduulilornrirqud tudtzuorcirutotfi'luil:tfur rd'td

osrirld udltvrurirr{r z lucrunr:r{lrrruru lourfisurirnradufatluor:rt ufisornriufildaru

nr:u5ooarufl'rrro{qrorrciru dneixfrarntdrfluhJhitdoon nruluqr:tdqndooonosfiern

a

I

I

,jrnadnffirilul:Jld (Feasible solution) rirnafrnddl#rirqrqem€ud'tq"orn',uldornsrr:tdr
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nrirr dsosdrurirrosdar:J: 2 rirddosnr:ld Isrsfior:olrolnritfioqidruu?r:or?iliolr'l rdu

cJoudru

- ifior4rurumrsntfistcrafl{ g\,Iathematical Deduction Method) rflu?6nr:fi0'l:fli1

.,oilcirurosilcgvrr rfiourrirfiru:J:fiosrflu'[rJorilildnnr:fior:nrttou'lcJ1oild1u (Boundarv

condition) dsrirldlosfiruuofiruil:6'rudst#nrii rflurirqsqnnfodrqsrtucrorcirucrosdr

ruil:rfut flrsirsfidlut:J'tdsrosfi:ur1:6nn9rmdr rirrsiudtu'ldrirtotailnl:n1iltfllnu'tu do

arru r: n t6o nrird dosnr:'ld

lu n : d iiil cg'r rfi dr r r:J : * rn n'ir z da o r t u r na d* d Iq ulffif;

- iGvrrtfirnfisr ( Algebraic Method)

- iBGilrfl f, nd t Simplex Method) if; dalulruudfl qurto,{dilr't1: dlusi{ru'lilou

fisarunr:dfiudou{os,iru'rudrurj:uirtprfildlpruficiunounr:firtflucfur'til (step bv

step)6nri.rf,irflui6firmrursarufiost#noufierflofei:udru'ratnrnrnfinf, dsotrflun'''::rotf'l

uavqndosrurnfiqn aGd,fluatvrNfisnfiodorduvrqufirosnro?ndt{rdalfiogrJuuuflcgur

1#firrrruiiudu si:u1#drrnsrnrrruuJduuuilarlor6"lurj:'lddruttasd'ltJlTot{rlortuan',ufid.

uil:usinsdrosr:Jduu'[rJodrsfirnqr^rn i6drnrirrostFrudrunr:nJduufrrrrtJ:eirr1l#finaoio

arunr:rflrm1ru Ioefir.rauur}flruqirflrumo'luilrutirfrdqo, nr:frorgrJaunr:r{rrfluor:rsttdr

drrfiunr:nrurfuruuiiqndor nsdorrirhflldnadlrforilrflrnrurs ruadnflsrtdurfiErornrirfrr

gr1:titdld (satiss) lucrunr:msoodrJRlrtoucirudoilfiorflunraduddrflul:Jld nradnflnd

rfiuqflrmrurudqodorflunrafrvrfiifiiiqor uasr.raduddddqndufiornanriltflrnrurstdurfiufi

orofildunruldu

druiu nr:iffutungud ldogloarunr:fi fi 6'ruil:urnn'ir z drduhJ 6'rriu dqdonld

i66rurvrdndlunr:trflilcgnld'un'tr.,udildcrosaunr:

I

lt

I
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d1il1in6{qiloiururo'',rn 1fl ndl lf,Inuldl1: rrn:rurfisrduld ft if

ffnsn:NHn?nd

drurflnrili66rurvl6nry

t'.lAnY'l!

n mii z-r fu sr su nr :n r naffn dlo s nr tlfbjt mn{r8 {l#u

drur , nraffnuai qtnaffu 1uy

o

I

^ o v d o I o a 6l

nrmuodcytiflgil fl ?ltil5919lc{lJ to
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2.6 sru?ffu{irdsa{ss

2.6. I uui6'uft rdur{otfiililgutanruu?qdouvt'l{NRluRl1'lslo{ttfio{

dTsrnryEu uuvr#nd (rz) dnurrios n1:frnurrlorrirnl{qun€unrvldruffios flnur

rnfl1sg:dun:s?r::u:rurnvqrfior rqil'ir rarlv{rilr atulrlfir fltsl'l.lsanlu6'erfiol4rfin ld

,doo,uuor,rufldnr.hauloluornr:uirfirflurondnuolqlosdoslt?rlouas ritnraldtfienrrru{s

rvrEsJ:rnqoiod'ruen rfirnruqarrirn?1ild'ru{1tJlJo{6'?o1n'l: dsrfuds'[drauouurmrtut{olcJ

rfiorflunr:orlinduavfiruurornr:uirrfiorqtfiort#nmqil{ Iqu#rilnr:fiqd{rar'lv'tflr aru'[d

flr flrsl*rumr rnior:Jiro'rR1fl $erudndsr qrJn:eilolludnsarsdriraruqorrirn?1ild?url'ltl

luan1ilnun::ilcloqdrornr: uayl#finr:$osaruritn:sua'lv{rflr aruln:frild n.rvioldfiu

:rudsnr:tilr,ruo.rlu'rer drunris n',rfip,si{flrudo$ru flrulq{uolrlv?frn'lrrunaunfiurchfiud'l

ornl: unvv1rrufisrdrfl rusirlrduoonnrnfraornr:

asrrriufiqnordoru'lnuuaunq{trflflil?l'lun: (2537) 'ldf,nurlu In:lnr:oqindrtns

firuurnnotunon lnnosqrfiosrdu) nu'jr ilrgurvinuqoro (Visual Pollution) rfluilqurfinaos

r,raoprtirdqrJ:varoqi nndnllAur?ordoudvrqolm:ruauduoo',no'ttt#iiaufiorJ:srRilrtavrlll

ffosrnusiran1*dufi drnl1{1*i,nruryarufi:.rnr:ldaosluilotrriu 'ldlri ilcyr'nnr:ldauud'tri

n4llsdtlcJoqnr:rfludr:oil:sdrnto,rnrtfludoue,:r, ris:nuusili':lil :nl::4nfiudr ttau

ilcgr.nrfieuq0'ra0'rRn?1ilhirflu:srfiuilcro{rdr aru'lvhflrtuu3t.ar'fiiu{i ttu'lmrstunr:rJiu

rlquraro14inddo lundrsfion::udriot#rfioflqvrr6'.rntilrlrJftdudiitnurvaruuiorJilrJqr

dud dnsflynrrnrsnrntfififl?'rild?u'rrlrunarunf,ufiianrulnu:o:t nr:finr:t6uoru'lrlld

sr^u uav:JiurJqsgrJu:rucJosrarlnil'ld1#nasadrsl#fin?rila?u{tlu nrrurrarurildud uio

ffo:srfiuilrarlyhilrl#rilu:crfiuu16uu$ou r.utiutlfutJqqiluultoltar'[v'lflr ratlnr.r'[r'11#

fi nrrruarsnru nnrundufiu (lt)

6n:r fiuustr (:g) ldfirnr:flnurdldnuuvrnursuastfrruurnr:clssln:ldrunr:dtgo:

,,urdud,lqna$rrluun:rfiurlnri il:L'ir nr:cr10nlin?ilFIu4fifr'erirfiotttasnr:tilduutrilnl

mrro{e{il:cnourosdios lourqilrvnrrdrunrsol*d1*i'tdfunarruaulotdtdnr: rirl#rfios

rfioflqnroirrl fio n'r:qr'rnn?lilsioruaor{ouduvrr.rdcgo: rtnsnrltdutdr rist{at#rfion'lrruf

o

I
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dndornr:ldnr:r6umrrdrurfirasrr.?oua{ uoRoln#u nuu8s'hifi dnsorsrnnrsd'add1tqd'l

nhiucoroon6,rnrrlrflurondnsolclosrfioqrir o'rn'rrn1fisdtihift:srfiulj tetru6'r'lilnrilttur

ouurio z {rs firnrsrondnsofrqursd?flo{o1,ru tniosil:snousruurieutuqifianruvrqor

Ivr:ru ftgrJuuur,rnrnunru'[rirflurondnuol ornr:nrfirydusrritSelor:rufirflulortoiutol

ouu o.rn.r: 6irrJqna9rssirrr lilftnnrudrufiuf,#.rludrrrurirdors.r grJdrsrarlrnrttasfion::ilfi

rfiodu rirtri"hiarru,roduo.,unrursuioa$rrnlrunordrfidld rsiu nriruornr:qw?reotnaro

du,flud.iirtrarurondnsoin:rrurflurfiuud'u l*iourundufruanlnu.odu*rdtflurfiosrrir

z.e.z rruif,ufi rdsr{osfiuffir'riotun:il5n

d
roorJvr: rgurirg e) rirnr:flnsrrdor nr:firirudrilclosil:ssrryufioqfiulunr:

or4indfiunodorufiarJn::ru: orr{n:vrJgrurn6d n'tuierun:rJgru nl'h ilcgnrdrudttrasrdoru

tororr{n:vrJgilro6ri 'lduri :orL1olr{n:uroddtfluqrusurfio.rfirJ:snou'hJdruornr:vtrfisd

rravourJ 6.rrirlv{riluco'ludourrnsudunsYrudr#rn:rrctruorilr:lunounarlfru firnlu

anil:n annmrusiyrrrdorJrfiuanruas'hJ'ld uuoolorfulunr:frotrurmdnrartsiasn#tfinr:

riqa?ru1v?finr:,$rililrufiudrurnn'irnr:rirta?ulurdosnr:rirqq rirldil::urnrsclo{$rudr

riraruvYqfi unrutos{tfi uantunl'lrJdu luarustrElolmaeirqsrfi fi 'ldrorurfi u

drufuuurmrslunr:udolcrcnrflurndoruu?trnrosr{vl:vrJguto6d lduri nr:finr:frsl

:vrfiuillmrilurdosc,oqornr:dan:J:nuas'19:stfisu nnoa0uolrtr:orarnoirtldoqilou:ou

d:er gnyriqc?run1rua{1rru nrrurflurondnsnil#uriotrivl:v:Jgrurodd1#'ld Isrsnr:rflorrpr

rosqnfienx n?'rilq{$o{ornr:dsraqn{till :rru6tnr:finaru'lrlflrluu3mardnr:nqtddu

1#r.rruo

rJ:si6 raru6 (40) flnurrdornnrufioniuqotrJ:ssrryudfisionr:ffnanrvlttrndoru

u?parlu:rgrrro1u n:df,nur n:s:rsdsaurrufruvrf runnr:f,nurnu'irnriud'lodrtlduasrt
aa.ie

n?1ilnarfiurRu:nunr:f,nanrvrrrrodorur?rront:s:rryi'tauruffuvr$ 'irfinrrru'hilillJ'lsdtJ

u rq :J : y n r: es d fi o nr: c, ronr : o'er : v rfi uu r o r qru ru d o {6o fruvl : v : r ril nr: frorr l tarluhfl r

aru'lrlfir aruln:ftrd :nqrirunv'hirflu:srfiuu nr:fiflrsl'iluotrclurntfitinlulun:v:rr

is dsrflunr:rirnrufisfiunl*duru'runuo*trdtjiuasn:vdrnrinoirtltun:v:rrilaurru

ffuvrf uaynr:fifirrioa9rariuturi rEiu l:rropr:o tfiusrfiprorn'tt*ttdtio lot:sdru#n :rudl

o

I
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n1:0oer:fldlrirfludqciru rirt#clronrrilrflu:stfiuuriuu$ou uon0mduR15fiu?eltjlu

nrmuvoirrlrirur{rlrnrsluunvu:.raorlnu:orr't:s51${{61u?utJ1R riol#rfieilcgurruafr's

vr1{rorfrlflrrnsrfiw nuurrsuvisrfluuqrurflurio rtavsroriolv?rfionrrrurduilrueiofl:sdf{

uasrry:sdrutin t.tt#sfilrioa$Ndu1

druiuuurvptrt#'[t'ldrtri n::fi nr:ffn:stfi uuilocqrutulFtarudo$fiofi'un:s:rsil

aurrufruvrf rEiu finr:msfr{uBrrfl R'r:n?ilqiln?trug{{o{ornr:ttasdnuotsvll{

aorilsrun::ru aru'lv,tflr aruln:frnr{oitlnr:rirrflurnfiorrrla{N:?urraso{1dfiu :'1ufi.:#ru

fiordsflrul,l'uolrrurotfiqi rdoovldhirorirnrrru{'lttqto{lit:s:rsilcurru6'uvrf ttasn?ilqil

drurufirrioa9rrarTstrril#frrdrii6lfluunvfidn"*rfiouundufiuanrntt'rodsuIns:ott

ft nr: finanrufi oosr: ot#rfludnci'lutravtfl u:stfi ul6su9ou

ornrrui{'ufinrirrtr {rsdu?i{ z fr'fis uu'ir :s:ruln:rn9rsdugruluriru

arnr:qrJlnn rflurirudrfi€Uiiriol#rfioilquruavTariu?oilquldR1v{tr?odorumrsnrsol* do

ruoiavffiffutdrauouuvuurnrndolcrdndrunf;qriu Iounr:rauolfinr:finr:ffo:srfitr:Lrfios

m.r{dlmsqillnn rfionruqrufrafiunrnrotrfior usinr:tauotrurnrqttt{tcJ6'tncitrrflurflu

rfienuululuurun{rs1 rnirrfu fthildfinr:ilrrauolu,,u.r'todurflu{odofiulofiluri'ltl

srudrfi uerloruasilfi nrou lunr:fi rhJl#:J6'ffi1doFs

z.e.: uui6'uiiidur{osfiunr:rl:vqndldlrj:un:rur6ltdu (rio"* Proerammins)

qnlrn auq:afqn (:r) 'tdrirnr:frnurrdo'r n1:'l'r{tte,tunr6orfitqqrtdtnrsldanru

nr:airjnfi drmoa::nerr ffrnio#$urvr lsrufiinq:J:valriufrnlunr:flnst tdofior:onnr:

?1{ue1uflrrFr6ororni:rfourRUeriR:dnrtvr.lqnfivqqudlnruldrdouhcJosdAu tr:{{'lu

runcnr:lddl0'rn:s:Jil$ail:snru ,.uriorduu'hn1{R1:anrqtir'til lerutdriur6or'ttRUet:rl:

lrdufitf.rnrJo zs ni'lriou uasrdel#u::qiorqrJ:vaseizuornl:frnurdlnrirr 6s'[da$tlrruu

drnor6rfisfhl:rn:rrfiqdurdst#rflurndssfiovrfintunr:itn:rsdnr:mttmunr:atfisl

nnnr:irn:rsviornuuu6rns.rfirfiuflil:un:rufit l#{srauortus'ir nirriou
d r -&-.--a--gl -&-+-.-q-.-t-. I q - d-@a

lflUet:Rsc,urntdn nr:trilqno'rtufiot-dnAotttnstlrdeslus?{qqtt6{ [u11fllsnn:?t:o1l

rnun: R:fl u'rafl ar{n?:ovrJqncirru 6orfl naounv{raurrJis drmilnsT r€outrtuo:RTqlulo

luqj nr:rJqnfirrufiorilnaq fier?rdourufio {rrutJi's dr6at trns{rrlnnludxqqudl dl

a
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tunr:run^qfiroixlruririf osrfirl#ni'rrSournusr:n:virc,urqtdn turornar{ ttnu{u1oluqi fi

:rs'ldnrfisdurlurQuanqrEo rrayRl:irn:rsr{tr^vrnfl:vvr:.Jqt'lflnr:til6uuurJa'rrJ?rurnnir ii

l#tunr:rurv:Jqnrixqqudrorn:v:rrsnil:en1u uusrirl#tnnrrnrrionurot6n ctulelf'tn't{t

ruaycrurotflqj na:rliuuilun'r:r1Ar1s:Jqnfirluriasqquds rdol#ldnanouttililq{qo loutu

n iario u zu u r o rd n un v cJ u ro lu qj n ?: 0 s ao fn: nfi sr tirfi ar ua s {re lvl et ri: u tu n i: 160 u fl u 1a

fr ar{tn ?: o s a sr n r: Hfi sr {mu r rJ is

wamnapinij, pan (192s) drrlu ::ivrd fioaiad' (+r) ldrirnr:flnurrdo{optimal

Allocation of Water Resource : An Experimental Model of The Chao Phaya gasinlfioflnU]fl1:

ffpra:::l?rur*ri',6'rurundo druiunr:sail:smruuavnl:ruAnR5sua'lvrlflrludxtraroir.rl

rfior,rrnrnrJ:vlumiqvrfiq.rqo inqrJ:rarei6n{ondt,ro.ro',riffun#od6o ur{odofiu'irnr:

octdfifiuodrrol: tunr::Jqnfir o sfie unyna:nfisrlv,lflrrdrlnornrfiouqfilorauasrdoufi?fis,'

luusiaydr{r:nr Iosduiiflnuroqjrnvrrvu?reottrsroouuuqrotTn:rnr:t{rfl:sur siru:nrd

f,nuluiroonrflu z EiNfio rioufl fl.fl. 25ts unvudrfl il.fl.2sls frrydfi'or:enfro {rr dos

c?ralrler firrm fros fr:rfi ua uncfrrfi as

if;nr:f,nurfio 1#ulu'$rao€rfitrfl:J:un:ruru*s (Linear Prograxnming) Ioufrfl{ri#u

rflrururu ( objective Function) rdorrnrarl:vlurriqvrfiq{qq01nnltldrirrdonl:tnuet:ttnv

nr: n fi fl lT'hil r riau {o d rrie ( consfiaints) rJ : y nou dr u{0,$ r tipr dr u dr d r ta s do d rfisr nr:

'lfiasierfiornuurit (Flow continuity) n1:olilactosrirryu:J:rvrril (Inigation rtow) dslflu{o

6 r fr'nvrrr dru q m nim ur (Hydrology)

clodrfinmrsdludud 6o luqqnlu +fud,Jqnduuuav{rr osdos'hirurnrfiun'irdufi rya

,Jrr"ruli.rurusrlunouruc,orln:rnr: riauluqq,,do dudtJqn{rr dos {rrlfln siarfiu'l ti'l

rnfiosunsdrficr osdoshirurntfiun'irdudsarjrrr'trriunuolunouuutolln:lRr: lunr:

rJ:vqndld uuudraorfirfisfl:J:un:rufir rdorJ:sffiunnil:slumidruiuolr,o"rrrfu doqld

{oryn z :J:ymn fio dru:J:sfivrfi"nuotfirynil:smrudtilf,ufiflrdassfiotutlat t tdouttas

rlirurarnarJ:vlwrfqvrf;oiold drvrflufimrsiasryu^er drnr:ur{oqa,nri',ddrriludorldcio
q r i q s Ct 4 | a

frililnu'l{ou1{lfl u?RrJ?unilqnv{ T[[9lausila

ruanr:flnur uu'ir rJ:slusfdrfi iunr:rnun:fi uvrurvrdrfrtglunr:frofiurduetiugrJ

uuunr:rkiosrir rhansfi{nsrflufisrndnvi.rluqqnlu uavqqudr hi'irrJ:vTssrf{otfisdu

nfocroqlv{flrnvrfluodrqol: nr::Jqndou osfinr:r[r6siotdoil:slssrisio'ld qln'lrrJ:vIumi

a
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0mnl:ilqn{r.urn il3rurarn:suetulflriinra^otuusiaseirstrar hjrtslnsirsfiuilrnrin snr{u

lu rfioufi qur uutrayqilnrfiuf rdodolrkiouli',dril iunr: tn? uil6urtavnr:drur

[ilisrli oiruluqirdu{ (42) finsrrfor nr:finnr:rsnr:nr6nfiudrmullcihdutul?u'vr

r.rfiordoffiroof lerurflunr:f,nurflqnrluR1:?1{ultuRr:Hfistnriltud.d'u tlotnr:e{6el

rdoffirooflryr'h lul:ro.rudfirilfionr:flfisrilrunat il:stnsr 1s0 qoeiodrlorr# fiudriir4r

nr:flfinosfiqarnrnd dru?fvrosfflnrjruqndrtu:vduqt {orqrJ:vatr{llosnr:frnur fionr:

frruuri6nr::xununr:rufio rdohi'fiudrflfiflra$ounvarilr:oricruoul#qndrldnrulu:vus

,ru',firi'tnun Ioufi:r?fnrdufirlddrunrtdrutt:tqrurloudqor finssrvnr:dsd'unoqnd't o,

riruusrsixrru'ro'.rrdod'ufiur{r'hiuriuou duoqifrin:rtavorntorqndr Isrufivrrluifmld

firiluorsi:q.rarnr:druoufiudrdusirl{ nr:?r{tru.ruRr:rua^nluttsiavfrrJorv{ il6ottsinst?o

nr:flfin rvqnurirlv?nv16unnuflufl1:?r{uFruRr:ata^orJ:s6riu Iounr:rufisrovoqinruld{o

6rfrocJosyri?,rurn:fifi nr:fiorurun'nnr:lunr5?1{[[e.ruf'r1:plfisr:J:vnoldauildnnr:lmqir z

riru tduri nr:f,odruruurinrrut#ruursarufitl{lu unvnl:ffodrdlmunr:run^flh?aoondos

riliuritloulru lil:un:ilrfiqrdu ( Linear Programming)qnrirrurldlunr:trtlilrgur tuttnun

drflunoons,qroq:siluRr:na'n Inunr:ririluodrurunrinsrufitilrirvcrutunr:nra^ofiudrusi

av{u nr:ffndrd'unuunvnr:flourrur{rdlrerflfionsfrrdnnr: rirrioudqaflo{t?a1td$oqu

rioutirluo ( Shortest slack Time) rurrdol#nr:?'l.trrruuft't:Ftfis'#u fisrufirnfodrn'jrriruuo
tlj

d{ilolJ.11ltuounq9l

naornnr:ifiur{il'ir nr:6'o,fi rurunrin.rrutv1rurursarufiutruovrirl#frrlrusnr:

firqucirsnnlaon.r o.ao ujofidud frrunrirtflu?fvrrfiurirldsiruanns hifil:rd.rd'odnrfinlil
d o ! - .r-!a-^---.i-:' 'e

rur:0enrJfn14uafl{rJolJ{'ru rlns0'rRR'r:er:roeotdtd'tnr:Hfiflfir?rf;otudrlorririu u?fvrfi
',r.

rirn'rnr:nn^orilf,o ssz.t dafusnr:firtru ( Man-horn) arrur:ndoviuhdldofirilun:drds

riauld

1116.r::or nrdaiad (+:) ldrirnr:f,ourrfuo nr:rJ:vqndldrvrnfinhJ:rtn:rutfisrdu

lufionr:drriofiudrvrufu n:df,nurdrriovirvro.r frw5oq:ruq$rrfi loufiSotqrJ:sasrfrdo

vr rg:Juuudrnosrfi srdudru iuvirr$o nnurJ:vqndld}J:un:rurfi trdulunr:irn:rvdilqr'rr

rdolrt'ldrurdtdruaudntilrsailcro{r?ofiudrsrsflsvfineirrtdilrosnrfie,uriruavrirt#td:rs

ldqqo dtnrnnr:dnsrlu'it oydoqfitiofiudrturo 60, s2s,590 ttas 1,000 dun:oa 6luru

a

I

o Copyright by Mahidol University



a

rinufiorinsrdu rmrinora'otfi oa ?n.u. (R1ix'Nttnrutiortrstdsutfl^orf,ourqututtacrililn) / 55

r,26,znlrrnu 3 dr srrili{rd'il illooerfiuilvir rfiorirnr:turirsfiudr dtosrirl#lirrfofi:rsld

q{Eerli1fru 13,7 4,ggl :LrvrSiofl

ralldnsal q:ilafru (g4) firnr:flnsrrdor nr:irn:rsdlil:ttR:rulruoorluuuvll{

anrilsrun::rudrovrqufihJ:un:rurfisrdu Iounr:vndorcirududldauutuoln:tnr:tounuflr

iildauu ornnr:flnurflr.ir +r(utilduuufi,nu'rrcu,rnc'ldil:vlumirXsqndrnYuldlunr:

oonuuurioa#rs rJ:vnoud':urirududrlrurft'norfru'uil1a 18,220 st'l:'l{tuett uas 6,002 9l'l:1{l

No: #rsa::nfiudrtu $t 13,762etl:1{truq: 9ludlduiinu1$l 9,213 el'l:'l{ttilo5 dudti,'otu

flu.lq 9,2r3 syrylillrJsr: uLiru:J?nr:qilsuqlrJlg 9,213 sll:t{,rts,, dufioonsn{ulo 42,290 911

:1{riln:,,urao',ud,6ntriuduiiql u1e't 24ssl1:1{rtJsl:

er?{rrua5 rfiu.tir1ri Ga) 'ldfirnr:frnurfunr:rirtfiulruffnnr:rynrlouilo{fl1nrorllru

n:df,nur, nr:drsrururrfionr:ilsnardrruriuntrstvr?ttJil1un: Ioufii'orq:J:saqr{rfioflnu'ln'l:

rirrfiurruffonr:4anlouro{Rlnronsumrrdrum:ugfio dstdrirgrJuilill'o{6{ilRr:r8ltdurut

ldtunr:irn:rst{:yuunr:qirrfiutruffonr:ryaElou'uo{rRlntoflsu rfio?ro:rsr{urrJ?urarqa

Elseffirililrcaudualulrnrilfiunr:ldlnurdsrirtdrirudrqo Iouldrfiondnuru?fvrronryufi

ilrururffnnr:rynr,lou1tlfiinq{rvtflil141un: 2 l?fvr ilanr:flngrnr:dufiusruf,orntryarlou

dsirn:rc?iIost#}J:gn:rurfisrdu rirt#vr:rrlfis rirtdsiru:eusio6'ulusruffonr:4anloulu

ofuruuuo',firuriruryanlou nr:cJurirqnrlou nr:fltnalryanlos trnsnr:aorirtdrirusioiuii6el
3 | | o i c - -.-.-^r-g-.q- 

et

flu01flR1:ruarryarlou ,$ru'lurfiurdrflilrsarusio{ulunr:turilryarlou uonornfu ffsm:ru

fiseirlddrerei',qriun'',r,firrfiustuffotnr:qanlouoioflilosrtsiasu?fm dsnnnr:frn"'tniu,u,

arrur:ndrurrfluclofior:orliltsurfiuulunr:eierrfionl?fvrronrurdor{rierudrrfiuqrufii

RE{r[vnIil?nun:sio'lil

ornnr:flnuldnrir:rr{rsdu osrrXuld'it arunr:t8ltduarrur:oriruldr'tn:lsfnr:

rfirrfiuqutudruoirsl rdorflunr:ffoa::vriusrntdfiu4lunr:drtfiu.rrul#rfiErrJ:rfrflr'nrrol

qrqor finrru,nulraudqo unvrfiurirlddrurirqo rdol#rfio:tu'ldnrnnr:drrfiulruq.rqo dl

riulunr:fln"1oguif drfrarunr:rfiudururrJ:rqndldrdu?rn:tsv{mrrirld,iruddrdqn d.rfio

drrflunr:ffsra::minurn:lugrJrruutu:J:vurat iifi6lfit ,urdttea'rdrloodqo tunr:ffonr:

o

t

I : c u il I n : r a $', o du g't u u? t: ot : o u o I rin : v :J g u ro 6 ti
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if;nrrdnsrl so
aYarysr nrr:dud

I

und s
aAl 4
?fiR1:flfiu1

a

I

r6is1#nr:finsrtun#rd rflu'l:JsrrruisrqrJ:rarriii'tau{otl au flnurilqvndR'rT'rtt?a

dormxnrsnrnfirfieduorn:yurlnrua$rodugruu?rrat:olosr{n:vrJgrurodd ttnYtduottuc

*u.lnrllunr:ffnnr::c:rlln:ta$rlrdug'.,u,fiuuoflqraranrnttrodorun'tsn'.luo'.,*drfindulu

il n piu : r 1 fi .r fl o s fiu fl qr,r r d n ufi q du $i o'til lu o u'l n n ds #u ffi 6'er'[dri r n r: rfi u : :l : r ru {o ryn

n r { dr u : r un c 16 un cr o r fl Guil rrrn lu ua n dsru m x n l uR ln ii rfi q du ui*at : o l o l r{vl : v rJ g * rn d d

Isrurfluanrvlilrgnrfirfirduo?,rlufloqrfru ,f.rd 'ldrfionuurmtsnr:f,qnr::v:L:tIn:sa$rldu

grul#arrur:n:Jfurlqsanrnu'lodourr{rR1uR'rntrfl6du :'lrudlnr:'l'l{ttFlurslJlJln:la#rl

dug',u luriruartr:qrJlnn rfiofl olrTufl tgr'rrruavTeridornrfiorduld'luournsl

luorrfio"',o#od 'ldrrrisnr:fi or:atrf n: ta$.odu g'tufi riot#rfi efl qr'nI afrarf

il?r:6u:oilorrin:vrlglrodd uu.ir rdr aru'lT,hilruavaruIn:fivlvifiutruoqjodxTririlu

:vrfiuu du1rsrdurfirfikir€mraruodudrfid1rilEil'r01no'.tr1r,o'.rrdufitfioqiorutrryru:slulio

ti..,ri..1of Inunr:finr:fronr: rfiofrsluranruurndourl{R'lufl'lv{ (q:ruav16uonr:ffqnr:

:vuIn:ta#'todug''u'lunrnruuan n )'ldrrri

- uJfi uug:Juurerrr:qrJInnrrsrJ:smm orn:vurfiudtuotfl'Ifl rurtflu:v:ltl

rO^u ar uld6u fi o : y u lvr : frvl vi ua y : s u t ldril r lor ul#e6 Horizontal Directional Drilling

ruuilrorvdruvio rDpg

- r:Jduudoil:silrttavdo:rrLrurirlrnri rdorJilrJqsqornru

- rl Yr rlErvrrsrdurfir ::ru ds grJ urrcroundotil: sRououu lduri fl rsrJ: smdrurfi'uf,

Inrulv'l {Ivr:ft^rd rfiolr?rfisrn11ild?er{lutrastfJurona'nuaf

d.rgrJuuuuurmrcnr:ililrJqsantrurrprdsrunxfl'lurl'lr,t cf'1il1:oq:lunsrduprtdlu

fllnilx{?R {

lunr:ffnnr:ttuIn:lc$lodf,ug',ur{ourun osl#Iil:ttn:utfiudulunr:itn:rtdrduur

rirl.yrirudrqn:?il6s:srrsnartunr:{'r,n'rriiduiiqo Inurir{oryadrdue{osfi:rrirtdiirueirrr

I
{o{rfiprlunr:rfrruur:cilucrtr:q:JInn ::l6l:susranrlunr:rixru rurfirnr::J:Yil?ae{a
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a

usuonn'lnolao Iillxlt0mguilan m.!. (n1s'r1{unrufilurodourdofiorurqruuuassurl?r ) / 5?

tdioldrflurirfrrurJ:vfivrfi"ruo.:fr:u:J:lunr:a9rrgiluuerunr:rfisrdu rfioirn:rsv{mrrirldiiru
j

unuss usrln'rvrr?nJ'rurril1u nr: frsrnr:

s.r ?f;nrudu:au:eru{orya

nr : dnu riffulu o #o d tfl u nr :iffs d r tfi u mu (operation Research) dttd; rJ uu ufl o {dil

a

3

nr:rfiudu tunr:irn:rsvinr:ffprnr:ln:.ra$xdugru druiu{oryaiirdur{orfiinr:frnur CIv

'ldornnr:dr:'roanruflcgurrorln:regrdugrusirsl {oryarrnrofr6{1: uas0lnnr:dunruoi
t {, q a a 4 t dd g

14u1U':1Uyl{lVl'l{:1$fl1: :S?d1Un0 :?ilfi{fiU?U{lUloflSUvllRU?flo{

ns16uodrurirldrirulunurioa#rr doryamrurl:vrururornrirurru

Isrsosrfluqlo{a:1u

d.rfloryafi:r:l:rru'ld

nforurorqodrruril:sruru^u rdun.,rirduJ:cfinfi"luusiavdrnil: drriufirrura$rufluau

nr:tfiqdu

lunr: rfi u: ru:rru{orynrirs1 d ovrirrurldrJ:vnounr:ririfiu osil:snsild'ru{orya z

riru 6o

I ) {oryavgo^uqfi ( secondary oaa) {orynriaud o, ldornnr:tfi u: ?u :?iltlRfi d?u

srudrfiu'r{m ds{oryarrrrfrurorrirl#rirstunurioa$rr rsiu ri'ru:llru ririaq :uust?a1

rfl udu r.rilawrufi iufiqvoulqem:s'lrjfi :runsr6emrorrlorynluriruff,rfi u1{ rfiororn tunr:

rioa$rr rJiurJqrsruln:.ra9rsdugrulnuriaururn nc1ffi6:J:vryaffrsrnrurfiuu?fvrtoR$lr

6'rrfu {eryavrmdru:ruac16$ono{r{r1x{flonr:Io:sa$rluo9oif nvtd{orynnr:

il:srurernr:ilsrnr:lunr:rioa$rrr{rrrun ornu?fvrronryudtdiunr:riqrf,onnrnuilru{'ru:ru

nr:b?rflu{irmrurrioa#rsd'rrufirL{o4aorndrfnqu:J:srurar n:rulumfrnr: snt{u :s:J1l

Ivr:frnvi ovtd{oryanrndrfnuulvr:ftrr{un:rJgru uns:vilu:J:vilr l#{oryanrnRoitR'r:

rJ : v :J r tm fl ttr a tru^o q u n : il g u I o u fi : r ua v t6 eJ o dr if
- sruldrflr ld#oryaorn rifvr 66rea 6rflo uasu?fn atq:nr'$rfio

- {1uiculuril ulurrufir unsrrurJiurlq.rornr: tddo4nornu?dvr drurorqtr,rt:

issxfrioa9rs 'fido

lou{orynlurfruqrosnr:ffonr:druoirl ovfior:anludnuaru{r'ru ssuuvrl{fl o{{ll
dfinarrutndrdusfi:.ru6nardudflorll#urndae, rdol#arrur:oilrurflurirurl:snoutunr:

fior:srriorruil:srursl#rurursaruunsrsuvr?arrfirnuldn:rfiunrrrrfluoE.runfiqo riru
9gvr99t{o4nvrrdrud'aracrrirt#sirutunr:flnurnisfi:rnrriru:ssru ririaopioafr{ :rilfisFirtdsiru

C
6ur d,fl uol: drro^r ar ro^ou mul uu zs+'
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e@t
dtat01 a11tdilsl if;nr:dnurl st

2) {orya o tnnr:dr:'ro rvrflu{oryafi 'ldornnr: fi u:ru:arulu nrnaurru drlduri {o

{n{o{r6ynlrlilrgurornduiifln"'rni,o'''nnr:dr:rouasdorlolilornrflrrrird ?srn: flrdor{or
tYr rru :yrr In :.r a#r.rdu g rulududfinu r

r.z rh'a urj : dlff lunr r fi nu r

{o s' n u o do r du dr u Yu d'u nJ : d ri r ru r tdlu n r : fl n s r fi d.r ff
t) fr:tt:J:nsii tri* cost variabtes) rflunr:drnun:rnrrirrsr€urunr: lunu6'onr:In:r

a9rsdugruto.rfff,unrrurrioairr lduri rir6'o6io ffonr rniosffn:na u'rur,r'rl4lrs qrJn:of rndos

fiooir1 rfludu :erufi.:ririaqdlfiuolrrioaix drns'hirirrurfinl:arrdrrufrudru:J:drrfiuln

' ^ 6X
lunS{lu

fi lunr:frnut uay'hifi nur:Jduuu:Jnrsirsrnoo:rur,.u'rdti'tnr:flnur

3) drurl:dofiulo (Decision Variable) lunr:f,nurof.tff fiutvuvtrarudrtafoii

druuorl#uritruusiasuu nruluriro,.u'rdri'rnuo (t,j)

l.l nr:a{rscrunr:rfl rnrurs

fl qr rru arflnriiirfi prduornln:ragNdus rufl ilrrn fi'qnr:ldrdofimuranrror uandoru

r yn{R1unlrtrfioufilcruavflorfiuiltgntfirvrfiodusio'lil d{tdlil:un:ilr8qtdu1unr:r^rn:rvf

u rrirldqirsiiri',dqo :s usr:arlu nr: ffornr:fi dudqt Insuritln:ta$ndugrudn'nfi nr:ffo

nri 4 il:smvr 6'rd

I ) r r u ffo n r: r r u : cuu'lrhfl run c : s u u f vr : frr^r dlddu

2) sruffnnr::sr:r:J:vilr

3) rruffoRr::suu:v:Jrufi

4) sruffnnr:umrfiurvh

uavnrngiluruerunr:rfl'rru',udunrrirldrirudrqorrorln:tfn:GUo{ finrr rdr:J:vor

MinimizeCost = hr +X (au-brjtij)tlau ii:1,2,3....,n

a

z) rirdrrJ:sfivrfi"d'aurJ: rfluririildornRr:?rn:rrv{{orya drrufiu do{uryurXfiu4ru^unv

{oryaornnrndulrJ rdofrnr:irn:rvviurrirdru:J:vfivrfi'luusiovd'uril: drrirfiuerlv?rflurirn.r
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o nruld{odrtYorosailnr:isrqrJ:vasr{

tij

tij

X,-4*t,.t < 0

Ir,, <r

eAqoa
ilolanfl ?n0'la0 Iil1?n01a0l!?toa fli.tt. (R15x-t.rur,ruiiur:odolrdorf,orurqruruuassuuvt ) / 59

.(1)

(2)

...(4)

Iorud 4,{,1,, > o

I

leu n rflurirldcilunl{doilnorln:snr: drurursfi.: drlddrudrn^rduduoolool,

rdrnu reiu nr: drurirri'xnart#urinirffr.r u:r.rru rirrdorvrfi rfi ldfirL rndos

f,n : fi do s rfi r olu rr'r odu rfl u du Isr u t v fi r'ldt 1 n R r 5 il : u u ril ri r ldqir sfi ru rn

fiqonrnnr:rd.rsrulu t 5u 0)

t rflu:sus,.uldloroor:dourdrrato drfirirrflu 4lou rflunarfinro;

nr:of o wrfi odu ldotir.rrf rfi qo
dr - r C o I A t- o d rurr , a j

xi tu il sl ?ttu : vt lJ o fr gt'l[ r14 u { [? n 1 m ril E n 1 : fll i 0 v rn9 fl u ta o u 1 {r 15 ?m qgr

a u rflu rirucrorrirtdqirulunr:fi Nru (ij) r{iohifi nr:tdruu lou

o,j : C,.i +buM,i

ruas t u rflu6'ornrirldsirutunl:rd{{1u (i;l1r?rafor$rdu tuilast'rar

c,, rfl urirtddruclo.:rru (ij) drl#:s us t?n'rt oir{ru udla$ olur?al M ij

o

m,., rfl u : ruv ranrrf rqniiriluhJldd{lu (ij) ncud?ra$ ordofi nr: rdwru

M,, rfl u:vusnnlrdrta$nlourJnficf o{{ru (ii)

t,j rfl udrurJ :defi uto fi rirrfl u5 u usr?aludaraf odfi rr.r uol#urirru (ii)

d'nJ'r:ouvrurirarunr:rflrililrutunr:i'onr:rsuuln:ta$r.rdug'lut{o + rJ:srnvr ldd.r
J - a I Grl'rr o hgo
u (q5lsasrouonl ts0'nj lrnsssuu[?41m1{1u lFr luRlnflu?R 1)
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a

a:hsut nrr:duci iinrf,nur I oo

33. 1 dilnlitfl rmtru"rtuffsrnr::vuunh'lfl ruav:suuln:fi'rrrdldhu tvgvvn.l 2,830 tilet:

n 1 fl ii 3- t r#un x nil ffnR r r rvu u'b'l fl rua sn"rsln : firri'lffi u

I
h : 30,000 ilryr (rilu?artrn n'r:il:cilrflrir1#drufirn^ilfiu1u t iu mflen:llr i,-l

lunrnnurn r uu'irfirirldriruq.rqn iiriiuduoloRl:r:'.r.nu lu t iu (u) nirfiri

T:
t ,,,

trs

t,,t

t".

t ,,u

t u,,

t ,,e

trB

t c,ro

3 | 25m rm luqrurioairt uas r1{:s uu?io 6'qtfu fi nrir tr lpr uilrsilrtu 30"000

urr4 rfl urirt#rirunrldoil$o{tfn:{R1:)

Xr, {u

tfl u:st snnrudrn$rfr tirnunh?rffi{tu A (dr:?tdnlilfi rrnsdt:?{qrJa::nld

nil)

tfl u:susnnrndrr# rfr firnun}?urirru e (6'nfi ruilll rofldr:rlnynndoilidq)

rfl u:vus nntrdla* rfi rirmunlfiuri.rru r (risa$r{uns?r{:sllllyio)

rfl u : c us rrn r udr ra5 rfr fi ril u nl#uri { ru t (fl u fir urnds,: 6'n: q il n : afo o n or n
A

dftluYr)

t

I

rfl u:suc nnlrd:ra$ofr tiruunh?uriqru c donouduJgnair.rrfiry

rflu:cus narudercf o{ifirmuntduri,ru D (mdouffrur{r{anrufi rioair{)

rfl uts uc r?nrudrn$ niifi riluerl#uri{ru s (find.:mdor ffn:uavqrJn:nirioa#rs)

tfl u : c us naru#r ra$ n{i rirnunh?uri.: ru c (6n dr Man Hole)

tfl u:sucnnrrdrr# ofi fitrunl#rriqru H (n^nd.rrd1 Riser)
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riar,fi'oivr orn'u uil rin srds rlu'n a

a

I

0

0

0

0

0

0

0

0

0

0

0

0

4

4

l0

10

o

o

r|99 o a v I d6l r

RlU l9r1'00'lR9rfl O{flilflr:?nqil:Vd{n tu:yuur?alrrnas{1u

xr-x2+tu

\-\+tu
\-&+tro
&-4 +tr,'

Xo-4+to,t

Xs-X6 + t 5,6

Xu-& +tu,,

&-4 +tr,a

4-4 + trB

&-4 +t','

&-Xto*tg,ro

Xro-Xr,*t,0,,, S

tv
ttJ

tu
tzt

?n.!. (R'rr?'r{narudrrns,dolrdon-murquruuaseruun ) / 6l

t,0,,, rfl u : v us[?alud?laf ofi tirr unlduri.:ru r (rfi unno rirnarrudvolodn lufi )

Minimize Cost = 30,000Xu + 1137,940 + 0(a) - 0(t u)l
+ [600,791 + 0(10) - 0(t rJ]
+ [130,000 + 25,000(8) -25,000(t 3r]
+ [40,000 + 0(5) - 0(t 3,5)]

+ [6,500 + 0(2) - 0(r 5,J]

+ [390,000 + 31,250(90) - 31,250(t 6,?)]

+ [32,000 + 0(18) - 0(t ?.8)]

+ [30,000 + 2,500Q4) - 2,500(t 7.e)]

+ [8,000 + 2,000(3) - 2,000(t e.ro)]

+l24o0 + 0(2) - 0(t ro,n)l
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aiarn orudusi ifinrrdnu'r I ez

a t ,,n

t ,,0

t r,s

t c,s

t+t

t o,t

t s,e

t16

t e:,

t ,;,

t r.t

t r,a

t r,s

t r,s

ttB

trB

tnto

t ,,to

t ro,rr

t tott

8

6

)

5

0

0

2

2

90

86

l8

18

24

20

0

0

3

2

2

2

0

a

I

nruldcisdrfiototaunr: iorqrJ:rasr{,eardlnt snr: dssud'lra$ o

t t2+ t r:* tr,a* t s,e+ t r,r* t,s* t,p* ts,ro*t ro,u

t ,:+ t rJ* t r,r* t s,.* t qz+ t z9+ t e,ro+ t ro,rr

tnud 4 uas tu
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ualflnlnglnu ilil]?Ylutaguilea ?n.u. (nD'l'r{uoufio,rr"f;orrdor{nurlltuttneyuurt ) / 63

o 33.2 nr:dgr{ffiJnr:rfl lilil"rrr{"ruffonrrrvilurl:urjr :vsvnrl 2.830 tilnr

nmii s-z rdunrwruffnnriruiluil:cilr

I

I

h : 25,000 urvr (r{rurmorn nr:rj:sil'rrurirl#riru{irfiudutu t iu rrnnr:'r{ r-3

lunrnruurn cr ilu'irfirirtdriroq.rqer iiriiuduolonr:rdltru lu t iu (u) rvirfru

25,800 :Lrm lunuqruorsdufi ,rns#e neuviorJ:c ilr r6il 6'rrfu fi nsir t, ln u

il:v ruru 25,000 rrvr rfl urirl#rir unrqdoruror ln:r nr:)

r: >q5u

t ,., rflu:ruvrrnlrderc5ffifirr,runh?uriqru o 11r,rlrdufirmy{ooouyierl:srhr6ru)

t r., rfl u:s uy nnrudrraf ofi drnunlv?urinu s (iliu:y6'uduii rray n:? odoiln'lru

nrn6as)

t 
z t rfl u:v rrs nnlrdla$ ofi fi rfi un b?uri{ru c ({ lunouni fl : o{du)

t 0,, rfl u:v us marud:n$ nfi drrun lfirrkru o (rioa$rc unsl.::s uuyio)

r r.u rfl u:srrcnarudrrai rfi tirnunrl#urirru s (rdoilyio)

t u., rfl u: s us nn r udr raf ofi rirr u sr b?nri,r'lu F ((no do u ua s drr vi o)

t r,, lfl u:vus narrdrraf rfi fi l,runl#urirru c (finrrrnsvirnrrruasuludt fi l

Minimize Cost 25,000Xs + [387,000 + 25,800(15) - 25,80(t ,.r)]

+ [100,620 + 2,500(10) - 2,500(t ,,)]
+ 1446,3e + O(60) - qt,.o)l
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aiarsr or::dusi iinrrf,nsrl 64

o + 1258,230 + 17,217(15) - 17,217(t 4s)l

+ [110,670 + 0(7) - 0(t 5J
+ u0,000 + 0(3) - 0(t 6.?I

+u1,275 + 565(20) - 565(t 7.8I

a

nruld{odrfiefl oleunr:SorqrJ:ratr{ tu:suvrlalttsias{1u

X,-Xr+t,,

&-Xr +tr,,

x3-x4 + t 3z

Xo-Xr+t+,

Xr-& + t r,u

&-& + tu.,

4-& +tr,'

tr2

tp

tzt

t4

t l,a

trr

tos

t 0,,

t r,,

t s,u

t a,t

te,

t r,,

t r,,

Ioud Xi mnv t i;

o

a Copyright by Mahidol University



uolfl n?fl 0140 u?t1?YttJ1a0lJfl na

nrulei#o {rfin rorarunr:inqrJ:r a.rri narfi ln:rnr: do{ufrrra$ o

t r,r*t r,r* t r,o* t n,r* t r,u* t u.r* t r.,

I

3.3.3 nr:d{1{dilR1:rrJffi il1g{ruffan1::vuutuutsrit tvgs?lt{ 5.660 lr.tgt:

nmfi 3-3 rdunrl.rrurJYurlq.rrvur:sursrir

h : 15,000 lnn (r{rurarnrn flr:il:silrolrirl#riruiiniufiulu t {u nrnnr:r{ r,-5

lunrnruu':n r nu'irfirirl#riruqrqo {irfiudt olnnr:rdc{ru lu t iu (u) rvirfirL

I 5,680 uim lunu1 u,u',, dufi ,,asduoouriuru u',uri'r,6ru drrfu fi nrir t In a

il:vrru I 5,000 urvr rfl urirl#riruilrsdoru ro.: In: r nr:)

r :>q{u
t ,., rflu:st'rvnoltfrrra$rfirirnun}?urivru A (Tnr0rrdufi,ruriunouvio:yururir

r6ru)

'j
?yr.rJ. (n1:?i.tunufilrnndorrfior{ruur1ruvuuagsiluyl ) / 65

o

t

a

o

t,., rfl u:s uy nnrrdrr# nii drmuntr?urirru s (iliu: c fiilif,t ii rrns n:? 0 doun?'uJ

nrndur)

t r* rfl u:v uv trnlrdrrat nfi tiru un l#uri'rru c (rioa$rq uns rr{:c u:Jyio)

t r,, rfl u: v ay nn rud': rnf rfr rirruntr{uri.: ru n (fi n drriofrn)

t o.u rfl u:vuv rrnrudla5 ofi druuntrfluri':ru e (rdoil?io)

t u., rfl u:y us nnrndrra$ ofi tirr.runtr?uri.:rlr F ( nndoil uns dr.:vio)

t r., rfl u:y uv nnru#rra$ ffi rirrunl#uri.nu c ( nnilunc ?i rn?lilds olerdnrufi )Copyright by Mahidol University



aiaror orr:f,ud iinrrflnurl oo

a Minimize Cost 15,0004 + [419,300 + 15,680(45) - 15,680(t rp)]

+1176,120 + 3,200(20) - 3200(t 23)l

+1289,536 + 8,750(70) * 8,750(t 3rl

+l2t,2oo+ 1,500(20) - 1,500(t r.r)l

+ 137,400 + o(20) - Oft ou)l

+ [10,000 + 0(3) - 0(t u.r)]

+ [64,000 + 720(20) - 720(t ,.s)l

nruld{odrfrncJolailnr: {nqrJ:vald 1u:s ssrrnltlsias{'lu

X,-\ + t ,,

&-Xr +tr:

\-Xo + t r,o

&-\ + trs

Xn-4 +tr.u

Xr-\ + t r.u

Xu-& + t u:

&-& +tt.t

tv

tr2

t4
tu

t r,o

t r,+

t c,s

t ,,,

tos

t q,e

t r,u

ts6

t u,,

a

I
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20

15

0

o

riarfin?rsrfiu uurinurdsrufi oa ?yr.x. (Rt:1'liiltarufilrr,:ndorurfiorf,ruurqlvurracsiluil ) / 6z

t u:,

t r,,

t .,,,

sitfiuyt 4 [[au tij

nrald{o 6rfinro.:diln1:5nqrl:vawi marfi In:{nr:do.rudrn$ o

t,,r* t r,r* t r,o* t o,u* t u.r* t r.,

t t.r* t r,r* t r,r* t r.u* t u.r* t r.,

3.3.4 nr:di1.rfiilnt:tflt?tilrE {1il6'nRt:ytrlrfiurfrr :vguyn.t 5.4?g rilst:

n1ild 3-4 rdunrwtilffonliilrcrfiurfrr

t

I

a

h : 10,000ll'lyt (rirurartrn nr:il:ytJlturirl#riruiirfirudulu t iu mnnr:r{ 1r-7

tunrnruurn cr nil'idritl#riruq.rqer {i,fiudtrolnntrd{{lu tu r {u (u) wirfiu

10,500 urvr 1u'rrurJdun'r,rr6u 6'.:r.fu n^nrir h lnurJ:cilril 10,000 urvr rflurir

l#iir uvrr{doil ro{In: { fl r:)

r:&iu
t r., rfl u : y us raa r udlaf n fi riru u er l#uri,r ru e do n o uvr r.r rnlu rfrr rfi r )

t,., tflu:susnnrndet#tiirirrunt{uri.:ru s (iliu:s6'uff,uii uay.foiluerrucirufr

frEn) Copyright by Mahidol University



aald:asn o,lxrclilsl iiim:flnu1l es

t s,a

t ,,,

e rf I u : v u v n n l rdr ra$ o fi ri r r u n 1 v?r tri I I u c (si^o d{ rn6o.: :J : s n o il o u u )

r{lu:sssnnrudlaf odtittunlviuri.rru o (rlqndull3)

t r.e rfl u : v ustrnrudrtaf n fi drr,r uotrflrrrilru r (:lduvrrlr6u)

t e., tfl u :s ust'larudlat nfi ritn usrl#urilru F (fi rnrrruarulrdufi

Minimize Cost : 10,000& + [470,000 + 5,000(45) - 5,000(t rp)]

+ 19t,254 + 3,080(30) - 3,080(t zJl

+ [26,830 + t,zl40(10) - 1,440(t 3r]

+ [3,500 + 950(7) - 950(t 3r)]

+ [611,760 + 10,500(70) - 10,500(t 4,J]

+ [1,500 + 0(2) -O1t rr)l

nrerld{o{rfisrcJotailnr: ioq:J :vatr{ lu:s ss trnlrreiaY{1u

Xr-Xn+tr,o

Xr-\ +tr,t

Xo-Xr+to,u

xr-x6+t5,6

I

0

0

0

0

Xu-&+tu,,

t trp

tn
t4
trl
t r,o

t14

tls

t ,,t

t 0.,

t+s

7

5

70

63I Copyright by Mahidol University
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a t r,u

t s,r

t u,,

t e,t

si
touyt xi tlnv t ij

nrutd{odrtiprrosarunr:iorqrl:varr{ r:arfi In:tnr:doru#rtc$t

t r:+ t r,r* t r.r* t r,u* t u,,

t r:+ t x* t r,+* t o$* t u:,

o
s.a ?Gnr:?rntrvr{{orya ( Method Anatysts)

rfio'[d:rJuuuro{rrilR'r:rfiqduudr 6rilnrrtns{o'firfincJotailnr:iild ovrirrurufi

iltgnrlnuldl:J:rrn:ru rindo luriruilo{rnrritn:rsv{}J:un:rurfitrdu (Linear Prograrnming)

Aae
ilurnto{n0ilTl?[9lo: Pc

a

o Copyright by Mahidol University



a

aiarur nrlrdud flanr:frnsr / ?o

I
4_

rjYtlt 4
4

r{aRllflflHl

nr: dnurr€o{[[1]'tvlt{fl 'l:liruuranrfl tl?odoilvl'l{R'lUn'luInsn1: 6'0n1:: YUU ln:{

a$xrdugrul?r.:ar:ouotr{n:v:.lgrurn6d friuiprun:rJgru finanr:frnurfirJ:snorLdru rirtd

druoirqerluR'r:ffonr::euIn:raYrodug'tu rras:vust?arnr:firsrufirloufiqorto{nr:frel

n r : : v u r In : I a9r s du g r u dlfi : r tln v 16 u or dsei o'l:Jfi

+. r rirl#tir s oi r qorlunr : fi'n nr : : v uuln :'r a{rldu g ru

nirldiiruoirqorlunr:frqn1i5suilln:la9'ttdugrusirl"l lduri srufionr::vttrl'lv'hilr

runy{'luc{'lulvr:frr td1d6u lru:slu:J:silr sru:vuurru'.turi'l rraslruilYlr-lqlvrrsr6urfir

gaqs'ldluqr:rsfi 4-t (qr{nr'n:irn:ryv{IrJ:un:rutfilrdulunrnnurn n ttnuttu'lvlrtnr:ilitJ

rJqr g:Jullanrvlttrsrdouvl'l{R'luRlillunronurn l)

"',r",ud 
l-r drlficirstlilRr:ffnRr::vuulntqr{rodug'tu

o

t

o

a
u1{9tit"lu rirl#drer turnl

(riru:wru,rirr#snuhs)

ririaqrioa#r{ rurvr) :?ilYr{cru @1Yl)

t. {r'ru?'r{druldtfl runs

arulr:frvl?ild6u

2,637,381 68,617,L7O 71,,254,551

2. ,$ru:vurl:J:vrjr 4,338,611 2,286,840 6,625,45r

o

3. {'ru:uljlJ:slJ1UU1 3,528,156 3,547,290 7,075,M6

ay
4. {l1Uvt1{ltglutvl'l 2,625,724 12,141,796 t4J67,520

:?N 13,129,872 86,593r096 99,7?2,968
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rior,fi'nin ora-s rlil rin srdury'o a ?n.!. (R15 ?1{ rrnuds umdo rl rnoorflor u rqr ru ua vffiaxn) I 7 |

I

a 4.2iv?tvnarnr:rirsrudrioufiqo'luusiorfiunsuflo{n1:o'nnrf:uililfn:mixrtugru

4.2.1 tsttut?alR'ttrirsrudrisudqohnrrffonrrsru:suu'lvlflruav{nd?'hrflmr

In:ffnrilsifiu

ornRt:irn:rvviurrrarnr:rirqrufir.?ouiiqnlnutdl:J:un:rurfiudu rirtfldrirflou

to.:deu:J:sierfiulo frodru'ruiufixrudtiuuiiqrdsarilr:nf,qnr:rruldtuusiny#unou

uaorlusrr:',od a-z

,',r'tod c-z annrtitntrvr{rvsvtaarnrtrirrrufirlouiiqsrlunr:ffonrrlru:uuunlrbhuocqru

rrsarslnrffilrild'6u

uuoo'',oriu&finr:?rn:rsdnerrul:floqnr:r:Jduuu:Ja.rrirdrurJ:gfinf;"luarunr:rlh

mus ( objective Coefficient Ranges) travnrrrunlacJosntrlil6uuuilalrirnlddtus,:rfrocuo{rdu

n1: (Risht Hand side:RHs) rdol#vr:tilrirciaqrornr:ujderuurjntddsfirlt?nirnsu{0,:frruil:

a

dru:J:

9t9tdu

1n

n?ril14 rJ'ru1ro daurj:dofrulo
rsugt?a'lR'lt
o Aqr I

Yl'l{'luvlxtouvl

qo(iu)

ltp

tu
til

trs

t r,o

tq7

t"t

t.,
t r,,o

t tq'

rsusnarudara$odrirmuob?urinu a (dr::oanruduavqrJar:nldfiui

:sosnaru#ara$odrirnunlduriqru n (fioriruur roRttlsrasmoaouiaq)

:susraarudrra*oddruuolduriqu c doosuduJqnagrufiuy

rsssrrarudrra$odriruuoldurilru o (rodou&tsr{r(anruddoagrr)

:vusrrarud'rrcf odrirvruoldurilru B (fi odrrndor6'n:unvqiln:sirioasr)

:sosraarudrra$ndriruuorldurisru r (rioa#rqrnsrrs:suuvis)

:suctaarudrraf odrirnuolt?urisru c t6os{{ Man Hole)

: c u s re a l udr ra* o d d rr,r u o hi'r ui uu H (o^o sf{ rar Riser)

rsusr:nruderaf odrirmuol#uriqru r(crufirsrndor flnrqiln:oioonornao.,ud)

rflu:ggvraarudrraf odr{rnusrl#uriuu r (rfi rnrrpr r4rnrrruessrrau',ud)

4

t0

6

)

2

90

l8

20

2

2

t?rJ: yus[?a1lunr:rirquriru run 159

o

dnfiulodldftrflur{rsroufididqor rlnRr:?'rnilsdarunrruao.rlunffiNd 4a uavs,lrlod +-+
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rl

qqc

d:atrm ol?tttugl g{an1:finu1l72

nrfl{d 4-3 flanrrirnnvr{narru'lrm'rnr:njdsuurjasdr#ilrJrsfindrosfiaurj:luarunrtdr

?tfJlt

ornnr:xfi +-l rirnnruhclornr: r:Jduun:Jnr nirdrurj:cfimfi'{osdauil:tuaunr:tfl r
.. q l A g 4, i -g l, or I q o' q r .---d

t4rJ1t, 0yiln?1il?.turttj501fln1t5tJ9tuo'$n1gt1q9 a{1il iln1dilil:sdvtSto{9r?t[lJ::vust?a1vl

In:rnr:udaa$o (X,,) osfruurJ:orn 30,000 6r zs,ooo urvr rirdrurJ:vfivrfi'totdru:J:

:susr?nrrrd?rafofirirnuolduduudoooufi.::Jqnagrudru (E,o ) riuurJ:oln -25,000 6t -

30,000 uvr drdrurl:sfinr^'flordruil::suurarudlra€nfidriluq1#uduu6oo{qrar Riser (t p )

pTuuil:orn -2,500 frs -eo,ooo urvr rirdrurj:cfinf;'cJordruil::susrrarudla$ofitirmusrtr?uri

nurfiunernunvrirn:rrudvoladn'rild tt,,, ) riuu:J:orfl -2,000 fis -:o,ooo urn ttasrir

dilrj:cfi nfi"Erossi?uil::s ss renrudaa$ oiidru uorl#urinurisa#xunsns:suuvio (t ., ) ns

fruuil: rrnri'rFrudufi -: r,zso drrirqs qe 32,500 rl'rvl

"',r'rofi 
4-4 ruanr:irn:rsr{narillacJosnrttrjdsuurjascirn.rddrunlarfioclCI{drJn'r?(Right

Hand Side: RHS)

O

o

o

sr'ruil:luaunr:lflr
Ja, - , o o?

14 u',ltJfl il n'ldlj1J5 g dYt I

rirrirudutor
vroo/

dilil:sd?'r5

rirqrqor r o rdrrJ: sfr vrfr rirdrqor roldru:J : s fi vrfi'

X,,

tv
tal

tw

t ,,to

30,000

-25,000

-31,250

-2,500

-2,000

30,000+1,25(F31,250

+INFINITY

-31,250+1,25F32,500

+INFINITY

+INFINITY

30,000-5,000:25,000

-25,000-5,00(F-30,000

-INFINITY

-2,500-27,500---3 0,00 0

-2,000-28,000:-3 0,000

rirnrd{oraunr:{crqrl:vaffi s (i) rirrildu rirqrqor rirdrqn

B(r4)

B(ls)

B(17)

B(18)

B(20)

B(21)

4

l0

6

5

2

90

4+31:35

10+3141

#2=-B

5+ld

2+31:33

90+31:l2l

4-H
l0-lF0

6-l=5

5-5:0

2-T-0

90-4:.86Copyright by Mahidol University



o

:iu fi nin urds rlil rin srdou?r'oa ?n.r,. (nr?r{ilnu{iurrord'orrdsfiourqruvuuavsuiln) / z3

t err:Nfi +4 (cio) ruan"rtetntrv#nerru'laro{nrrnjdsuurjasrirn.rdoirullarf;loc|o{firrR'r:

0ma1:t{fi +-a rirnarrul:cloqnr:rdduuuilasrirooddrun.'rfiocrorcilnr:finr:r:Jdsu

rurl a r : s u s r: n r l u n r : ri r r r u fru urJ : r r n ri r 6ru du ft ri r ei r qo ds d
:ssstearud'rrafodriruunl#udnudlr.oco',udunvqila::ntdfiu(sra) fruuil:orn

rirr?ruduii 4 drrircdrqrrgud :suvrrnrudrra$odfirnuol#urisrufforiruuu rond'r:uns

moaouSeq (sts) eTuu:J:ornrir6ruduii ro dffirsirqnguei:suvrearudarafofirirnurrt#uri

olufuouuAsrJqnagtrfiru (slz) piuurJ:ornriridruduii o ft s 5u :sssnarud:rafodtirrupr

t#rrritrurndoudrut{rqianrudrioa$r (818) piuuil:ornriltiruduii s fi.rrirrdrqogud iv?rv

tratud:ta$odrirvrusrblurisru6oo{rrndosfln:unvqrJn:nirioagrs 1nzo)fluuil:ornrirrtirud'ud

z fitrirrfitqoguti :sustrarud'rrafofirirruot#urisrurioagrurasrrs:suuvio(szt) fruurJ:

ornrirFrudud so 6ffirrd1qn 86 iu :vuvmalrdaraf ofirirrunl#urirrufisrsft Man Hole (B23)

riuurJ:nrnririf*rdud rt 6.:rirdrqoquri :sersnarudara$od,i',nuotv?urirru fir,drrar nir",

(szs) fru uil: o rnrirr?ruduii zo dsrirsirqq 1 8 iu :sus rrnrudaraf ofi riruunldurinu cru firu

rndot o'n:q:Jn: aioon ornaulud (sze)riuuil: ornrir6rudud z dqrirsirqn gu d :v usnnrudr

raf ofi rirrnunt#uritrurfi rnrrn fi rnrrruaso'rrao'rud @zg)ffuu:J:ornrir6rudud z ft rirrdr

qoguei :susraarudrra$ororln:{n$ (830) fruuil:nrnriridruduii roe n"rrirdrqa 134 iu
uas:suur?nrud:ra$ocrosfn:rnr: (srt) ffuuil:ornrirr?rududroo d{rirrdrqo ns {u

4.2.2 xvustxarnr:rixrufi fioufi qorlunrrffo nr:rru:suuil:silr

ornnr:irn:rcdilrraarnr:rixrud#oudqnIouldlil:un:rurfisrdu rirtdtdrirnou

cro{druil:dof;uto fie'firuru{ufirtrudrloudqodraT rur:no'onr:rrutdtuudnsqfuErou

I

a

(RtghtHand Side: RHS)

rirnsdrsrau nr:ioq:J: var ri s (i) rirr?udu rirqsqn rirdrqo

B(23)

B(25)

B(28)

B(2e)

B(30)

B(31)

l8

20

2

2

166

r66

18+2-10

20+4=24

2+t1

2+31=33

+INFINITY

+INFINITY

I 8-1 8=0

20-2:18

2-2=0

2-24

166-32=134

166-31:135

rueqrtunr:rqfi +-s Copyright by Mahidol University



efassr arr:dud d
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o

I nrfl{d 4-5 ruanffietnnv#tuust?arnlifll{rruiifioufigolunr:d'onlr{ru:uuurhsrJr

6'rurj:

oo611r

1o

n ? lilil il 1 u fl o r sr'ru:J : do fr u 1 o

SVUsr?A'l

nr:r{rlrud

rloudqo

tiul
trp

trl

t r,l

t o,t

t,,,

tqt

trs

:c usrrarrf,rra$ odriruusrld,,rioru

:vucraarudrra$odriruusrl#urirru s(iliursdudud rr.oauuoarunrpr16ur)

rvusr:nrudrra$oiiriruuol#uri.rru c (rrunsunEsrrsrdu)

:susraaru#rra$odrimunldurisru p (rioagrqunsarr:suuris)

:vusraarudrra$odriruunl#urisru n (rdoruvio)

:cusraarud?ra$odriruuol#urirru F (modollracdrwio)

:sosrearndrra$odritnuol#urisru c (rfiunero rirnrrruasors,aorud)

l5

6

60

12

7

3

t5

i ?ilr y us[?a'r lu n'r: ri rr ru rfru u o il8

ruan1:ern 5 1s?inaril hrocnr:rileuuurjn.rrirdrurJ:cfiilfr^tuailnr5rfl 1fi ilru
(objective coefficient Ranges) ttavn?rilhflo{nffil:JAsuurJntrirnrddruclrrflo{o{6rilfl15

(Right Hand Side:RHS) lrdo{tuqmxfi 4-6 uay s,rr.rod +-z

" 
"tttod a-r ruanr t?m:rv#n arru'l."uoorr,rjdelurrrjar nirffinj:sfi ndclessYrrnj:luffiInrtrfl r

01nn15Nd 4-e rirnrrru'hstotnrlilduuurjntrirdilrj:cfimfi'clo.:d.ru:J:tuarunr:rflr

14lrltr osftnflrufrunrJ:ornrirt?rudufrrrirrfirqo dqd drirdrurJ:cfivrfi'qrord:gr1rrrug.urd

pt''lurj:lueunr:rflr

ulrudfirirdrurJrsfivrfi'

drFrudumr
qro.f
fltJlJtudiln

rirg.rqoroldurJ:cf,mfi' rirdrqorosdtrJ:cfiflfi'

4
t12

tu
t4j

t",

25,000

-25,800

-2,500

-17,217

-565

30,000+E00=30,800

-25,800+90F25,000

+INFINITY

+INFIN]TY

+INFIMTY

34,000-7,783=22,217

.INFIMTY

-2,500-22,50F-25,000

- 17,217 -7,7 83=-25,0 00

-565-24,435=-25,000

In:rnr:udara$r (4 ) nsfruurJ:o.rR 25,000 dt zz,zn urvr rirdrurJ:cdnf;"{o{eyru:J::vusCopyright by Mahidol University
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riorfi srin sr6o ililr?n srdoilu's a 1Tr.!. (R1t'n{unrudsurodsilrnaorf,orurEtruunvsuiln) / 25

t?aild?td$ofidrnuot#uritrurJiu:sdududuasfls?0rroiln?1ila1or6u{ (rr, ) fiuurJio1R -
z,soo dt -2s,000 urvr rirdrurj:sfinfi'floqftuil::susmarud'lra$rfiritmusrt#urimurioagrs

ltnu?lil:sutlvio (tor l riurtil:orn -t7,2t7 dr-zs,ooo urvr rirfrru:J:sfivrr'"qlotdrrnJ::vuyrror

rtdrra$nfirirrunl#uritrutfirnrrouasrirn'rrrurrso'rodn'ruid t.,, ) riuu:J:ornrirr?rudu-ses

6':- zs,ooo rrm unvrirdrurJ:vfivrfi'rorsTruil::susrealrdrrafofidrr.r"uot#urirrulr,,orrdufi

uardooouviorJ:srJrrdru(t,r) nvniuurJ:nrnrirr?ldu -2s,800 6srirqsqo -2s,000 u'ryl

"',rrud 
4-7 amRrtitntrv#nanr'lac,ornr:nJdsuurJaqsirn.rddrusrerfiofloirfiflR"rr(Right

Irand Stde: RHS)

o,tnst'tt'',ud a-z rirnrrunhsJornr:r:Jdsuurja.rrirooddlurr'lfiocro{ailnr:finr:ujduu

rurlar:susmarlunr:fi rsru riuuil:nrnrirr?rududwirdrqor dsd

:sustrnrudara$ od rirnunl#uduulororrdufi ,rardonouvio:J:srJrrdru Ge) rTu

uil:ornrirFruduii rs fisrirdrqo r {u :vuvmnrudrra$ndrirnuetr{urirrurJir:sdldud

rrnvns?0dounrrrunrsrt6u{ (Bl2) ffuurJ:ornriridruduii e drriroirqngud :ruvmnrudrra*0fi

tirr,ruol#urisruooun3oruor{u (st:) ffuuil:ornrirr?rudud eo d.r rirrirqegud ?yuer?nl

tudrraiofiriruusrl#uri.rrurioagrtuau?r{:slJuvio (sts) rTuurJ:ornrirrdruduii rz 6srirdrqor

qud :vuvranrudrra$odriruusrl#urhrurdorudo (B16) riuuil:ornrilri*duii zfrrrirrfirqor

qud :vuvtrarudara$odriruuortduri{luvrodollrasdrtvio (s1z) ?iuuil:ornrirrSrudud g fro

rirrdrqerqud :cucnarudta$ofiriruusrl#urisrur6ilR?10 firnrrruasolraolrd 1nr9) riu

o

I

O

rirnqfi cloreilnr:iorqrJ:vesri s (i) rilFrudu rirqrqo rirdrqo

B(e)

B(12)

Bl3)

B(15)

B(16)

B(17)

B(re)

B(20)

l5

6

60

t2

7

3

l5

130

l5+12:27

6+4=10

6A+n12

12+3-15

7+12:19

3+12=15

l5+5=20

+INFIMTY

15-2:13

6-H
60{0-0

12'12:0

7-74

3-3=0

l5-15=0

130-12=l 18
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a

I u:J:ornrirr?rudud rs ffrrirsirqnsud unv:uuur?nrildrrnfntssln:snr: (szo) fruuiliolnril

i*ruduii tgo fisrireirqa 118 iu

rr9

4.2.gxvuvt'rarnrrrixrufi riouiiqolunr:ffonr:rru:vuu:vursf t

ornnr:irn:rsdurrrarnr:rir.rrufirloufiqoloutffl:J:un:rutfi{rdu rirt#'[drirsrsr

clorfiruil:fiofiu1n 6odru:uiufirsruiifiuudqrdrarrur:nfrornr:.:ruoldtuusinr,iue'uu

ruaor'lunr:'rod +-e

i a d o As) i 6l v :gntl{n 4-8 ruaRl:?rn5luilTUt ut?a"tRl:n1{runilounEo lilRllogrR'lr{ru:vuulslllgll'l

fl nRr:ernilvrinetruhrussnr:rddsuurjasrirfriltJ:cfi mf;'luailnr:tfl lfi uru

(objective Coefficient Ranges) trncnrrilleclo{nr:tilduuuilalrirntfidrutrrfioqto{dlJnt:
^ ..!

(RightHand Side:RJIs) ucnrtunr:tfi 4-g Lnv srr:rtfi a-to

t

drurj:

sro6ll.l

to

n ?1il 14 r'r u I o r drurj : do fr u 1o

Sguut?n'l

od
R'l:Vt1.Q'lUvl

rloodqo

(iu)

tv
t r.t

t r,o

tx5

t*u

tql

tzt

:ssvraarudrra$odrirmuolduritru e (Tsrrorvdud fooouliscvlrorirrdru)

:cuvranrudara$ndrirmuoldurirru s(iliil:sdudud rr.oauuurrruarot6ut)

:sucnanr#:ra$ndrirrnunlt?urimu c (rioa$rqracrrtrcuu?io)

:susnnrudara$odti.rrluot#urirruuto'srsi{il0fi nl

:vuvmarudar#odfi ruus,ldudnu r (rdsrurio)

:vusraarudrraf odriruuoti'urisru F (ilqdoutasfrrcds)

:susraarudla$odrirr,ruol#urisru c (na!ras r4rnruassrtdudl

45

l8

62

20

20

3

l5

:?uruusr?altunr:fi rnu#turuo 183
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ugq|gt?n01au r|u'l't1t01aul|fi oa ln.u. (R'rr?nunrudqnodoudofimu'quuuaslultvr) / z?

nffir{d 4-9 Hanmern:rs#nmruth{o.rnmnjde,urnjasrirfilrj:ssndcrs.rfiaurjrlurrunmdl

filnu

o'ror',r'.t0fi a-s rirnerilul:cJosnr:r:JduuurjarrirdurJ:rfi vrfihordruil:luarunr:tfl t

firJ'ru ncfinrrilfiuu:J:ornrirrSrududrriroirqn 6'rif iirirdru:J:sfivrt^'zuordru:lrrrur,.u'tfi

In:snr:udla$o t4 ) ostiuurJ:o1n 15,000 fis zg,zso urvr rirdrurJ:sfivrfi'{o.tdru:J::vus

r':arud:raf ofiriruuolv?urisruilTrL:sdrLduduasn:r06roun?rilarqt6ur (qo ) fruuil:tln -
32,soo ds *++,300 urvr rirdru:J:vfivrf;'florfrruil::suvrrarudlaf ofirirnuot#uritrurioagrr

rrav?t{:slluvio (q, ) fruuil:orn -8,250 fis-ts,ooo urvr rirdrurJ:sfivrf;'tosd'lttrl::ssstrar

rud:ra$ofirirnuot#nrirrurffrnrrnuasrirnrrruflsoladoluii (,r., ) fruuil:ornrirGrudu-zzo

fir- ts,ooo rrn uasrirdrurJ:sfivrfi'c,ossr'ruil::yusnnlrdrra$oftdrnunl#uri'rrulsrrorrdufi

,rnrdunouilorJ:srJrrfiru (t,, )orfiuurJ:orndrr5rdud -ts,ogo cr'trirqlqo -15,000 urn rir

drurJ:sfivrr"rordauil::vusrrnrudrtaf ,dri',flue,tfiurirrufisrdotiuto (q, ) frurnJ:trnnirt?ru

dufi -t,soo frsrirqrqorqud

"lrr.d 
4-10 amnr:irn:rsdnaril'lr{smrtujdsuurjawirn.rddruilatilooto{fir{ori(Right

Hand Side: RHS)

a

o

drurj:lurrunr:rfl'r
l<r - , o o/

fi tJ lUVttJ fi'ldltll : g dvtr

rirr?ruduqros

vloo/
dilil5sdnn

ri rqr qo t o r dru rJ r s fi vr i' rirdrqotordruil:cfivrfi"

x,

tuz

tx
t r,n

trs

t r,t

15,000

-15,680

-32,500

-8,750

-1,500

-720

30,000+680:30,680

-15,680+680:15,000

+INFINITY

+INFINITY

-1,500+1,500{)

+INFIMTY

30,000-6,250:23,750

.INFINITY

-32,500-l1,80H44,300

-8,750-6,250-'l5,oo0

-INFINITY

-720-14,280-15,000

rirnrdrorarunr:SorqrJrvarri s (i) rirr:^rudu rirqsqn rirdrqo

B(10)

B(13)

B(1s)

B(16)

45

l8

62

20

45+23:68

18+2=20

62+810

2M62=82

45-15=30

l8-18=0

62-624

20-5=15
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eiarysr oTr:dud a
flan$f,Ru1 I 78

j . -^ . r . a d ro ' I

nlrr{fr 4-10 (eio) flaRt:?rnrlviln?rilh.uo{ntuil6suurjaqnirnrfisnru{er{lo{o{flilRr:

(RightHand Side: RES)

0lnnt:t':fi 4-10 ritn'rrru'lero{nlsrilAuunJa.rrirnrfidrucJerfrs{o{diln1:fin1:
.-14-.-.-.-r---.-- ----q-. o a l A jt 4 r J -JruauuItun{:uuvr?a'l tiln1:vt1{'tu 9.tut[lJ:01Rfl 1ltil6utl{rn19t1qo d{il

rsust?n1trd?ta$ofrriruuol#urisrurgororsdufiunvdonouvio:sururilfiru (sto) fiu

rtrJ: o rnrir6u dud +s fisriroirqo r0 5u : yusr?a'u rd?raf ofi drvr uot#udnu:Jir: yduduii

ruaufl;?tdoiln?lilntqrdu.: (813) ffuu:J:ornrirr?ruduii ra d':rirdrqogud:vusr?a1rrd?rdf0

drirnuol#uritrurioa$r{rras?'r{:v:Jlrvio (Bts) niuurJ:ornrirrdrudud 62 dsriroirqoqud

suusr?a1rtd?rafofidrruprl#urirrufiodrriofin (sto) fiuu:J:trnrirr?ruduii zo ft rs iu
:vucmarud'rra3ofirirruqt#urisrurdoruvio (Bts) fi'uuil:ornrirr?ruduii zo firriroirqo'guri

:suvt':arttdaraf odriruuolfudlruvrnaoruasdrsvio (B2o) riuurj:ornrirriiruduii I dscirdr

qnrgud:vustrarudlafofirirnunt#uri.rru16iln?1er rirnnruayo'trau'',ud (szz) ffuud:orn

rirr:,irudu rs dlriroirqogud rravssusr?nrrdera*nc,olTn:lnr: (szs) fiuuil:ornrirFrudufi

rso fitritehqo 163 iu :vsvraarudarcfoc,orln:rnr: (sza) eiuu:J:ornrir6rudud reo dtrir

drqo tot iu

4.z.4xvuvtxarnr:r{rsrufi tiundqrlunrro'onr:nunr{6ur#r

ornnr:irn:ryviurraarnr:riNrufi rloudqeInuldTil:un:rurfiudu rirt#tdr{rnou

qlotfratuJ:dofiu1o 6odruruiufirqrudtiuudqrd.:errr:nfromr:.rruldluusinsrfunsu

a

o

rirnrdroraunr:iorqrl:varri s (i) ririiudu rirgsqo rirdrqo

B(18)

B(20)

B(22)

B(23)

BQ4)

20

3

l5

186

186

20+23=43

3+23:26

15+5:20

+INFINITY

+INFIMTY

20-2H

3-3-0

l5-15:0

186-23=163

186-85=l0l

a

ruaqrluflr:l{fi 4-11
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t n'ttr{ii 4-rl flanmetn?'rs#tverur?arolrrir{rrufir1oufiqolunr:ffonffi{runr{rAur#r

sirrr:J:

0l9ttllJ

1o

n?lilfi rJ'rrJrordeu:J:dodu 1o

tyCIyt?a'l

od
R'ltyt'l{'lu?l
gtA

uoumqa

fiut
tp

t^t

t.,
tt 

3,s

t4.

t-_

tsCIvt?a1rd?ra$odriruusrt#uriqru R ( fsoouvrrsrfiurdlrdu)

:s osrrarudrra$oddruuol#urimu s(iliu:criudud qioluqrudeud,firqo;

:vucraarrdrra$odrirnuprlduritru c (fierdwdsril:snououu)

:vucnarud'rra$nfi druusrl#urirru n trlQndu'trb

: c usna rudtaf od ri ruuo lt?uriuu e ({fliuilNrfi ul
:sucmarudrra$odriruuol#uriqru n (rirnaruasu.mdudl

30

23

7

7

70

2

txru: sos r?a'rlunr:fi rqrufrwru Er t39

ruan1:ern:ts#n arru1azuo{ nlTril6uuurjasrirdrurJ:yfi vrfi'luailnt:tfl 1uil1u

(objective coefficient Ranges) tlnsn ?lil"hfl o{n1:lil6uu[iln{rirnqfi druc,arfi ouo{dilRl:

(Right Hand Side:RHS) u6f n{lunt: 1{fi 442 rnv nlirl fi 4- 1 3

stmNii 4-12 flanrtem:rv#narru'h{o{nrrnjdsuurjarrirffrurj:vfindcros6'aurJrluarunurflr

siauil:luaunr:rflr
C<t - , o o/

1lil1Umiln1dutjrsd?lf

rirr?ruduro.r
araod
flulJ:sdiln

rirqrqo rordurJ:sfl vrfi" eird rqo t o.r dru :Jr s fi Yr fi'

L,

tr2

t4
ttA

trs

tos

10,000

-5,000

-3,080

-1,440

-950

-10,500

10,00OF500:10,500

+INFIMTY

+INFINITY

+INFINITY

-950+95H

-10,500+500=-10,000

10,000-5,00(F5,000

-5,000-5,000:-10,000

-3,080{,92(F-10,000

-1,440-8,560-10,000

-INFINITY

.INFIMTY

0lnati1{d q-n ri"rct'nilhc,ornr:ujduuurjarrirdrurj:sfivrf;'clo{siruil:tuarunr:rflr

14tJ1t, osfinrrruriuurJ:ornrirr?ruduftriroirqo ftff drirdrurJ:cfivrfi'qlordrurJ::yusr?a1d

I

c

o In:lntud'rraio (x, ) ovfruuil:olR 10,000 dr s,ooo urvr rirdrrj:sfivrfi'crordruil::susr?a1Copyright by Mahidol University
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ee4
dra$01 0't?5duo ennrf,nul / 80

rudla$ofirirnuqh?urirlriuouuol{rdurfiir6il (t,, ) fiuurJ:t1fl -5,000 ds -to,ooo :ltm rir

dilrJ:vfi vrdcrordeuil::s ssnnrudla$ ofi tiruunl#uri.rrurl Yrrrduduft uacdoiluryilriruii

,firqo 1q. I fiuu:J:rrfl -3,080 dq-to,ooo rLrvr rirf,inj:vfivrf;''srosdruil::sustrarud:tafofi

drruqldurisrusl^oei{rnfouJ:vnornuu (qr) fiuuil:ornrirr3rudu-r,a+o 6r- 1o,ooo utn ttnv

rirdrurJ:yfivrfi'ror6'eu:J::yovrrarudla$ofirirruolv?uriuurJqnduhi (q,, )ovfrutr:J:trnrit
AcrJar
r:ileruvr -9s0 o{nlqsqnqud rirdrurl:yfivrr"closdruil::sustrarudla$ofiriruuorl#rtrisrurJ

du vr ru6u (to.u ) fi'u u:J : ornrirt?rudufi -to,soo firrirqsqo -10,000 u'rvl

"',r',od 
a-tl amnr:im:rs#nlrunlammr:njdsumjarrirn.rddru".',fio'uo{tdruR't:

(Right lland Side: RHS)

o''or'rr'tod 4-:m rirnrrru'letoqnr:t:JduurnJnsrirnsddructrrfrocJolaruRr:finr:

ruJ f, u u urJ a.r : v u s n n r 1 u n r : fi x r u fiu urJ : o r n ri r r?ru du n*r ri r ri't qt 6'l d

:s usraarudla* oddrn uql#urirrudonoun rsrfiurvlrrfiru (g t o) eiuuil: nrnrirr?udu

d lo fi.rrirrdrqoguri :vucraarud?,afoiirittuol#urirrurJiu:sdurdudunrqioruuryrudeud

drqn(n12) fiuurJ:ornririiruduii z: dwircirqngutl :ssstrarudrraf odtirnuol#trrisrufin

dorodoorJ:rRounuu (814) piuurJ:ornrirrr^udud z dsriroirqoqud :setstrnrttdrrafoii

druuot#uriuurJqndu'tfl (nrs) fiuuil:ornririfudud z 6s s iu :sustrarud'lra$ofiriruuo

lt?urimurJdumrqrdu (s1z) fiuu:J:ornrir6rudud zo ft 6g iu :suctrarttd:tafofifrruuolt?

I

O

rirnrfi {orailnr:dorqrJ:varri s (i) rirrdudu rirqrqer rirdrqn

B(10)

B(r2)

B(14)

B(ls)

B(17)

B(20)

B(21)

B(22)

30

23

7

7

70

2

til
t64

30+1545

23+7:30

7+9:16

7+7F77

7A82:102

V+32:34

+INFINIIY

+INFINTTY

30-30=0

23-234

7-7:0

7-2:5

70-7:63

2-24

164'102=-162

164-32:132

o

urinufi rn rluurulrdud Gzo) ffuurJ: ornrir,3rudu z fi 'rrirdrqnqud uav:v t vtrnrrdrre$o
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I flo{In:{nl: (szt) fiurtil:ornrirGrudud rcqfitrirrdrqn Mziu iuusr?a1ud?rafoc,orln:r

nffi (B24) riuurJ:nmri'riirudud ro+ ftrirdrq et :n2iu

riorfi nin ur6'u !n rin sra'oilu'oa

o

I
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s.r.rrirl#qi'ruoirqolunrrfi'onr::vurf nrsa3rrnaugru

nnnr:irn:rvvirirldsirudrqolunr:{'nnr::vuuIn:{n$xdugruInuldI:l:un:rutfis
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rflrunsarslvr:dr^rvilsi6u firirtdiirer 2,637,3sr u,, don,orflunr:firqruur:liln6'nvrf;urirtd

iiru 3,475,381 ulvr (drurorornnr:unurir:uusr?n1R1:firqrutt:Lrilnfi Inulilfinr:rirqru 1u

dilnl: r.:.t) firiausir{flotritlddru agg,ooo urvr uioaoral zt.tt% rru:sr-rlil:vrJrfirirld

'Aiiru 4,338,611 uryr firnr:dNruuuuilnfiovrfisrirt#siru 4,s74,L3s rrn (riruruolflnl:trym

rir:yuvnnrnr:firsrurnLrLrJnfi Inu'hifrnr:rdrEru tuarunr: :.g.2) firf'rusitqto.:titt#cirer

z3s,szl ilrfl ilfonqar s.r4% {'ruivllrl:sulurilfirillddrs l,sz8,r56 ulvr d.rnr:fittu

rrurjilnsf^nsrf,urirldiiru 3,rs3,7s6 rrn (drurtu0rfrRr:Ityrurir:vuvtrarnr:fixrutru:::Jnfi

lsru'lilfinr:rdsuu tuarunr: g.s.r) fici'rusirs{osrirldqifl 374zroo rrm mfonons 10.6r%

sruiliu:Jqrvrr.rr6urfirfirirl#iiru 2,62s,724 rllyr drnr:riruuuurilnfitvrfiurirlddru

2,844,gM rrn (drurflrrnflr:rryrurir:suynarnr:rirnuurLrrJnfi lpru'lrifinr:tiwru luaru
I

nri 3.3.4) fi rieusirqrosrirtdsirel 2!g,220 I rvr m6oao ai 7 .7 L%

a dt 6

01nl.{nR1:?rn:rs14n'r ldiiru{rrduroru'ir firfiusrru?Narutrlflrunvarulvr:frnvi'ld

rr'u,ni', riu fr fr ri r 1 dd r u a o a r ru r n n'i r t s x ds a o sr n ds.r rir aru u t^g'' u fi t{o'[ i

s.r.z zsavrtariiriouiiqolunrrffnnr::suufn:.rrffr'rdugru

s.r.2.r rrumaruolv,lfl ruaserulvr:dvrvildfiu

o'ror'tr'ltfi a-z ntl,it :sssnarlunr:rirttu:ruv{srruorri'tfiil tsg {u los

:susr?n'rR'r:rixruuuuilnsr^osldnardr tee iu drfirirusit'lunr:fi'r{]uana{ z iu usiotirsI
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. ris ,ruluti. naa. turotdunirgudnars 0.60 ruel:

. riorf,n nea. n#slElr rfln-fln

. {osis uavdaqtdou
A- ou1

o
fiilr: drrinsud:stru n:ruIurtf;nr:uasu?fn rirrrnttus:i{fldrioa9rt {rfio, tils1uu2s44Copyright by Mahidol University



rlufictinsrd's ulrinordulfinn flI.u. (R'15?'r{trnrudqurstfrourdofrwurquruttacfluiln) / 103

I a. rirl#iirslilR'r:ffonlrsrurlYurJqsnr{6iltfr1

nrrNd il-z Rl:rJrsilralnnrsirlfdrs ilaurst staarfrsrulu.rrurlYurllsnrsfiunh {s.l

naufif,nur :?il:vt Utn{ 5,47E ttJgt: tvctvt?ul#ornu""utln:snr: il:vrurat 164 iu G)

ililrun4E : rflunr:il:silrsl:lolrirldrirsdru riru:rsru eirrdorufil 'hi:rruririaqrioa$r'rto'r

n?dvr ti l n't s nnt s: ?{su riri o a 9rs 6 r fio,rru s r au 25 M

lnu A 6o doetouvrrqfiurfirrfiru

B fio rliu:sdudud t,ut'liuruuwruriauddrqo

c 6s fiqe{{rndotrJ:snotnuuldurilnru'tdfl1vr:ftnrda'l!'l:otsflrurJ:vm-

drurf,uftosdud
A . I tI ID n0 ilQnnu lil
.. ,C ^E no uTluvlr{tou
dr . C j

F FtO nln?lllflvolailuvl

o

o

{t1u marfirrru (iu) rirl#sirutu

mu uuuilnfi

(c)

rirl#rirstu

nu ttuutds

(c)

r 6tyr
n'l ruo1u

aa 3
vttlrttJflu

0'tflR'l:

rdwru

rirt#dru
d6 d
YIITITJflU

0'lRfl1:

rdsnut

iu (b)

I[UU

rJnfi

(M)

I[UU

I
t5{

(m)

d
t?a'tvl

rdr'ld

A

B

c

D

E

F

45

30

10

7

70

2

30

23

7

5

63

2

10

7

3

2

7

0

470,000

91,254

26,83O

3,500

6t1,760

L,500

520,000

l12,8l4

31,150

5300

685,260

1,500

50,000

21,560

4,320

1,900

73,500

5,000

3,080

tA40

950

10,500

o Copyright by Mahidol University



I

aiarysr orr:dud Rmt{ilxRcJ/l(X

v v vtct- !
fl {n1:fl af'r1:tldo{ t9to{u

rir rr rirurortlnnrsilryurarrirldiirud,sirudulu t iu trnnr:l{ n-7 flu'it firittdriru

q{qa 10,500 rlrvr 6's#u n'srrir rr Iou:J:surar 10,000 rflurirlddremxdoruflo{In:{n1: ri?u
I a 4 h ruto a dr r otr 6t s I 

e

n'r?der au{r uJ rou'rrJrrisrrilurirl#drululil:un:urfilrdu fi dsfi

nr:Nd ll.s ririaq'lusrurlYurll.rnrsrfiuffi

dru'r, drriotuil:sruror n:ruImrfi n1:,uJU'luu 2544

o

a

udrs : il'rvt^t'lu

:rsavdsrorirl#iirs rln'r:?il (L/S)

ririaq

- uriu:Jvrrqfiurfir

- {un:ru:liu:sdr
- dubluavrndoril:snorauu

A- 0u1

12,141,796

o Copyright by Mahidol University



I

rlnrfrn?nrrd'u lmrfrrurflnrfrnn ?n.u. (nrruwnudrum#ourdsfrmurF,flffisflm) / 105

olnnu?R n

I

nrrtntts#fioryalorul#lrJrun:urfu rdu (Linear programmtng)

I

o Copyright by Mahidol University



ainrsr orr:f,ud RmnuxR n / 106

a 1. flanr:?ro:rr#{oqaloulfrftJ:un:rurfi$du{osnr:ffqnr:{ru:vuu'ldrlruav{"ttr?l{d'ttl

In:ffnrilffiu 1q:runv16uoailnr:tu l.s. t)

MIN 30,000 x,r - 25,000 tr"- 31,250 tor- 2,500 t?.- 2,000 te,r0+ 1,573,881

suBJEcT ro ( qor -t rdo uld uurndo{nxlluodu nr: 1#o qilutril rrul nr:m rrird rqor;

2, -X,+4 -tl,
r) -&+4 -ta.

4') -4+Xo -r,.n

s) -X,+4-trs

6) -X4+4-t45

7) -4+X. -rr,u

8) -Xu+4 -ta,

9) -4+4-re,
10) -xr+x9 -tr,,

ll)-\+&-tr,n z 0

12) -\+X,o-tr.,o

13) -X,o+ X,, - t ,0,,, ) o

t4) tn 4

15) te3 l0

t6) t3,

l7') t 3,4

l8) t3r

19) r4r

5

0

220) t5.

2l) tq|

22) tql

23) t 
7,8

286
l8

24) tle

?5) tw

26') tcc = 0

27) t c,ro

28) t e,o

29) t ,q,,

30) t ,,+ta3'1 tr,n+ t5.+ tq7+trr*tqe*tero+ t rorr

3l) t,r+t23+t3J+t5r+t67+tr.r*tr.ro*t,o,rt

t66

166

I

8

6

a

S3

=2

o Copyright by Mahidol University



O

riorqt'ninsrdo uil r?n ordsufr qa

END

GO

LP OPTIMI.JM FOUND AT STEP 17

OBJECTTVE FLNCTION VALI.JE

l) 2,637,381

VARIABLE

xt

Y\

4
x,

4
4
&
\
x,

X,o

Xr,

trz

\3

b,n

h's

to,,

ttu

lo,

b.s

\p

h,
tr,ro

tro,rt

ROW

2)

3)

4')

VALUE

.000000

4.000000

14.000000

20.000000

20.000000

22.000000

I 12.000000

130.000000

132.000000

134.000000

136.000000

4.000000

10.000000

6.000000

5.000000

.000000

2.000000

90.000000

18.000000

20.000000

.000000

2.000000

2.000000

SLACKORSURPLUS

.000000

.000000

.000000

1n.!. (R1r?1.luErudtrnndourdot{wurqluuttassuun) / 107

REDUCED COST

30,000.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

30,000.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

DUAL PRJCES

-30,000.000000

-30,000.000000

-30,000.000000

I

a

O Copyright by Mahidol University



oal
dtaag'l alltdusl

ROW

5)

6)

7)

8)

e)

l0)

1l)

12)

13)

l4)

l5)

l6)

l7)

18)

le)

20)

2r')

22)

23)

24)

2s)

26)

27)

28)

2e)

30)

3l)

Rmflu?R n / 108

a SI.,ACK OR STJRPLUS

1.000000

.000000

.000000

.000000

.000000

.000000

2.000000

.000000

.000000

.000000

.000000

2.000000

.000000

.000000

.000000

.000000

.000000

4.000000

.000000

4.000000

.000000

.000000

1.000000

.000000

.000000

32.000000

31.000000

DUAL PRICES

.000000

-30,000.000000

-30,000.000000

-30,000.000000

.000000

-30,000.000000

.000000

-30,000.000000

-30,000.000000

-30,000.000000

-30,000.000000

.000000

-5,000.000000

.000000

.000000

-30,000.000000

1,250.000000

.000000

.000000

.000000

-27,500.000000

.000000

.000000

-28,000.000000

-30,000.000000

a

t

.000000

.000000

NO.ITERATIONS = 17

RANIGES IN WHICH TTIE BASIS IS I.JNCHANGED:

o Copyright by Mahidol University



ll0lqlnlm01a0 !fi 1?118'la0uuoa

a

I

VARJABLE

xl

\
)q

x.

x'
x6

x,

\
x,

X,o

X,,

trz

\'
Lr

Ls

to:

t,u

ta,

9,e

b,o

h,

b,to

t,qrt

ALLOWABLE

INCREASE

INFINTry

INFINITY

INFINITY

INFINITY

INFIMTY

INFINITY

1,250.000000

.000000

1,250.000000

1,250.000000

1,250.000000

INFINIry

INFINIry

INFINITY

.000000

INFINITY

INFINITY

1,250.000000

.000000

INFINITY

.000000

INFIMTY

INFINITY

ALLOWABLE

DECREASE

30,000.000000

30,000.000000

30,000.000000

5,000.000000

5,000.000000

5,000.000000

5,000.000000

.000000

5,000.000000

5,000.000000

5,000.000000

30,000.000000

30,000.000000

5,000.000000

INFINITY

30,000.000000

30,000.000000

INFINITY

INFINITY

27,500.000000

INFINITY

28,ooo.oo0o0o

30,000.000000

ALLOWABLE

DECREASE

4.000000

14.000000

1.000000

INFINITY

1.000000

!

o

ROW

2

3

4

J

6

flr.n. (R'rrx1{llarudlrrrodsrurdofremguruuassuiln) / 109

OBJ COEFICIENT RANGES

CURRENT

COEF

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

30,000.000000

.000000

.000000

-25,000.000000

.000000

.000000

.000000

-31,250.000000

.000000

-2,500.000000

.000000

-2,000.000000

.000000

RIGINHAND SIDERA}{GES

CI.JRRENT ALLOWABLE

RHS INCREASE

.OOOOOO INFINITY

.OOOOOO INFINIry

.OOOOOO INFIMTY

.000000 1.000000

.OOOOOO INFIMTYCopyright by Mahidol University



criamr orr:dud

ROW

7

8

9

10

ll
12

l3

l4

l5

t6

t7

t8

t9

20

2l

22

23

24

25

26

27

28

29

30

3l

Rmnu?R n / ll0

o CIJRRENT

RHS

.000000

.000000

.000000

.000000

.000000

.000000

.000000

4.000000

10.000000

8.000000

6.000000

5.000000

0.000000

2.000000

90.000000

86.000000

18.000000

24.000000

20.000000

.000000

3.000000

2.000000

2.000000

165.000000

166.000000

ALLOWABLE

INCREASE

INFINITY

INFIMTY

2.000000

INFINITY

2.000000

INFINITY

INFINITY

31.000000

31.000000

INFINTIY

2.000000

1.000000

0.000000

31.000000

31.000000

4.000000

2.000000

INFINTIY

4.000000

.000000

INFINITY

1.000000

31.000000

INFINITY

INFINITY

ALLOWABLE

DECREASE

22.000000

I 12.000000

INFINITY

2.000000

INFINITY

134.000000

136.000000

4.000000

10.000000

2.000000

1.000000

5.000000

0.000000

2.000000

4.000000

INFINITY

18.000000

4.000000

2.000000

.000000

1.000000

2.000000

2.000000

32.000000

31.000000

I

I

a

2.fla1rfirn:rv#Aoqalocflfhlrunril!fisrdullo.rsruffnnrtrtuurJ:srJr (q:ruavr6uorttJfl15

lu g.r.z)

MIN 25,0004 -25,800 t Q-2'500t14*17'217 t4J-565 t?8+2'005'690

5IBJECT To ( Qor -r rde nlduurndo{il illuodilRr:l#o 3j1u g:luuunrnt rriroirqol

Copyright by Mahidol University



rirufininsrdo rurinsrduruna

3) -4+&-ta3

4) -4+Xn-rr,.

5) -X4+x5-t+'

6) -4+Xu-tr,.

7) -4+4-tu,,

8) -4+&-tz,
9) tuz

l0) t,2

ll) t2r

12) tu
t3) t 3,4 60

14) t4r

15) t 4r

16) t 5,6 7

0

0

0

0

0

0

t7) tqt

18) r?8

19) t^
2o) t,r+ t rr* t 1n+ t +r* tr,u* t E7+ 

tr
END

GO

LP OPTIMI.'M FOUND AT STEP 12

OBJECTTVE FI.JNCTION VALI.JB

rn.!. (R'rr11{tlnudluendslrdsfinurqltuttarfluun) / I ll

REDUCED COST

25,000.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

o

o

a
l) 4,338,61I

VARIABLE

xl

x,

x'
x4

x'
x6

4
\
trz

h
h'

VALUE

.000000

15.000000

21.000000

81.000000

93.000000

100.000000

103.000000

I 18.000000

15.000000

6.000000

60.000000

a Copyright by Mahidol University



aiaror orr:dusi

VARIABLE

tos

ttu '

te:t

h'

ROW

2)

3)

4)

s)

6)

7)

8)

e)

l0)

ll)
12)

l3)

l4)

15)

l6)

r7)

l8)

le)

20)

VARIABLE

xl

x,

RmHil?n n/ l12

o VALUE

12.000000

7.000000

3.000000

15.000000

SLACKORSURPLUS

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

2.000000

4.000000

.000000

.000000

3.000000

.000000

.000000

.000000

5.000000

.000000

12.000000

CI.JRRENT

COEF

.000000

.000000

REDUCED COST

.000000

.000000

.000000

.000000

DUAL PRICES

- 25,000.000000

-25,000.000000

-25,000.000000

-25,000.000000

-25,000.000000

-25,000.000000

-25,000.000000

800.000000

.000000

.000000

-22,500.000000

-22,500.000000

.000000

-7,783.000000

-25,000.000000

-25,000.000000

.000000

-24,435.000000

.000000

I

e

NO.ITERATIONS: 15

RANGFS IN WHICH TTIE BASIS IS IJNCHANGED:

OBJ COEFICIENT RANGES

ALLOWABLE

INCREASB

INFINTTY

800.000000

ALLOWABLE

DECREASE

25,000.000000

25,000.000000
o Copyright by Mahidol University



o

riorfigrinordu lnrinordu!fl'na

VARIABLE

4
x.

x5

4
4
\
tr,z

,3

\.t
tns

ttu

tql

h*

CURRENT

COEF

.000000

.000000

.000000

.000000

.000000

25,000.000000

-25,800.000000

-2,500.000000

.000000

-17,217.000000

.000000

.000000

-565.000000

CI.JRRENT

RHS

.000000

.000000

.000000

.000000

.000000

.000000

.000000

1s.000000

13.000000

10.000000

6.000000

60.000000

15.000000

12.000000

7.000000

3.000000

a

I

ROW

2

3

4

5

6

7

8

9

l0

11

t2

l3

t4

15

l6

17

o

'ril.u. (Rlr?r.rilnudrurndorrnaofrmurquruuassuun) / I l3

ALLOWABLE

INCREASE

800.000000

800.000000

800.000000

800.000000

800.000000

800.000000

800.000000

INFINTry

INFINITY

INFINITY

INFINITY

INFIMTY

INFINITY

RJGT{THAND SIDE RANGES

ALLOWABLE

INCREASE

INFINITY

INFINITY

INFINITY

INFINITY

INFINITY

INFINITY

TNFINITY

12.000000

2.000000

INFINITY

4.000000

12.000000

INFINITY

3.000000

12.000000

12.000000

ALLOWABLE

DECREASE

22,500.000000

22,500.000000

7,783.000000

7,783.000000

7,783.000000

7,783.000000

INFINITY

22,500.000000

25,000.000000

7,783.000000

25,000.000000

25,000.000000

24,435.000000

ALLOWABLE

DECREASE

15.000000

21.000000

81.000000

93.000000

100.000000

103.000000

I 18.000000

2.000000

INFINITY

4.000000

6.000000

60.000000

3.000000

12.000000

7.000000

3.000000Copyright by Mahidol University



aiassr oludud

ROW

18

l9

20

n1nflu'ln n / l14

o CURRENT

RHS

20.000000

15.000000

130.000000

ALLOWABLE

INCREASE

INFINTTY

5.000000

INFINITY

ALIJOWABLE

DECREASE

5.000000

15.000000

12.000000

3.fl anm?tnnvr{{oryalocfl f;TrJurnrufi lrdulu.rruffonl:tcuutsulsrir (q:ruart6uoraru

n151u 3.3.3)

MIN 15,000Xs - 15,680 t v- 3,200 t 
"' 

- 8,750 t 3; 1,500 tis- 720 t 7,8 
+2'429'656

I

SIBJEcT To ( qol -l rdsrrlduurndo{ilil'ltlodilRr:1t?o{lugrJtrlJln1:il1fi1d1qn)

2) -X,+ \-1r.,
3) -x2+& -t,..

4) -&+Xn-rr,o

5) -Xr+4 -trs

6) -X4+ Xu - to,u

7) -\+4-tr,. z o

8) -4+\-tq,
9) -X,+& -trs

l0) tl,
n) t r,z

12\ t4
13) tz3

14) t,,
15) t3j

16) t3r

t7) try

18) ta,o 20

19) t5,6 = 0

20) tq|

2l) tLB

22) tLs

ZI) t rz+ t ar* t sz+ t nr* t 47+ tzr

24) t ,r+ t ar* t rs* t,,u* t q7+ t z,s

I

3

20

15

s 186

O END Copyright by Mahidol University



a

rier fi nin srdu ril r?nsrir'uilfi o n

GO

LP OPTIMI.JM FOUND AT STEP 14

OJECTIVE FIJNCTION VALUE

1) 3,528,156

rn.u. (m:munrudtrr'todsurdofiourqlruttassullrl) / I l5

REDUCED COST

15,000.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

DUAL PRICES

-15,000.000000

-15,000.000000

-15,000.000000

.000000

-15,000.000000

.000000

-15,000.000000

-15,000.000000

680.000000

.000000

.000000

-l 1,800.000000

o

VARIABLE

x,

x,

x,

x4

x,

4
x,

x'
t.^

b
!,r

Ls

tnu

ts'u

ht

h,t

ROW

2)

3)

4)

s)

6)

7)

8)

e)

10)

ll)
12)

l3)

VALI.JE

.000000

45.000000

63.000000

125.000000

145.000000

145.000000

148.000000

163.000000

45.000000

18.000000

62.000000

20.000000

20.000000

.000000

3.000000

15.000000

SLACKORSIJRPLUS

.000000

.000000

.000000

62.000000

.000000

.000000

.000000

.000000

.000000

15.000000

2.000000

.000000

I

o Copyright by Mahidol University



aiarur nr,sdud

ROW

l4)

ls)

l6)

t7)

18)

le)

20)

2r)

22)

23)

24)

flmflu?R n / l16

I SLACKORSI.'RPLUS

8.000000

.000000

.000000

5.000000

.000000

.000000

.000000

5.000000

.000000

23.000000

85.000000

DUAL PRICES

.000000

{,250.000000

1,500.000000

.000000

-15,000.000000

.000000

-15,000.000000

.000000

-14,280.000000

.000000

.000000o

NO.ITERATIONS = 14

RANGES IN WHICH THE BASIS N I.JNCHANGBD:

OBJ COEFICIENT RANGES

o

VARIABLE

xr

\
4
x4

x,

4
x,

\
lv

tr
L,O

tls

l+u

t,,

to,

!,t

CURRENT

COEF

.000000

.000000

.000000

.000000

.000000

.000000

,000000

15,000.000000

-15,680.000000

-32,500.000000

-E,750.000000

-1,500.000000

.000000

.000000

.000000

-720.000000

ALLOWABLE

INCREASE

INFINITY

680.000000

6E0.000000

680.000000

.000000

680.000000

680.000000

680.000000

680.000000

INFIMTY

INFINITY

1,500.000000

INFIMTY

INFINITY

INFIMIY

INFINrIY

ALLOWABLE

DECREASE

15,000.000000

15,000.000000

11,800.000000

6250.000000

6250.000000

63s0.000000

6,250.000000

6,25o.0oo0oo

TNFINITY

1 1,800.000000

6250.000000

INFINITY

15,000.000000

.000000

15,000.000000

14,280.000000
o Copyright by Mahidol University



riarfi'ninurdu uurinsldoufina

ROW

2

3

4

5

6

7

8

9

10

ll
L2

l3

l4

l5

t6

t7

t8

l9

20

2l

22

23

YI

RIGTITHAND SIDERANGES

CURRENT ALLOWABLE

RHS INCREASE

.OOOOOO INFINITY

.OOOOOO INFINITY

.OOOOOO INFINITY

.000000 62.000000

.OOOOOO INFINITY

.000000 62.000000

.OOOOOO INFINITY

.OOOOOO INFINITY

45.000000 23.000000

30.000000 15.000000

2O.OOOOOO INFINITY

18.000000 2.000000

TO.OOOOOO INFIMTY

62.000000 8.000000

20.000000 62.000000

1s.000000 5.000000

20.000000 23.000000

.000000 .000000

3.000000 23.000000

2O.OOOOOO IMINITY

1s.000000 5.000000

IE6.OOOOOO INFIMTY

IS6.OOOOOO INFINITY

xn.x. (fl 'rt?1{rlnudtrrrndolrdon'offiquuttassilun) / I l?

I

I

ALLOWABLE

DECREASE

45.000000

63.000000

62.000000

INFINITY

62.000000

INFINITY

148.000000

163.000000

15.000000

INFINNY

2.000000

18.000000

8.000000

62.000000

5.000000

INFINITY

20.000000

.000000

3.000000

5.000000

15.000000

23.000000

85.000000

o

a

4.flan1?ern:rvr{{oryalosl8hJ:un:utfr{tdustossruffnnrtnrqfiurfir (q:ruav16undilR1:

tus.g.+)

MIN 10,0004 - 5,000 t ,5 3,080 t B- lA4O t 3,4- 950 t 3J- 10,500 t 4,5+2'278'294

SLJBJEcT To ( qor -l rdo uJd uurndo{ilulusdilRrrl#o qilu gr.trruunr:tnniroirqol

0
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4) -x3+Xa-t3,n

5) -x3+X, -trs

6) -Xo+ Xu - t o,u

7) -Xr+X.-rr,u

8) -4+\-ta, Z 0

9) tv
10) rp
l1) t4
12) t4 z 23

l3) t3!

14) t 3,4

15) r3r

16) t3r

17) t 4s

18) t46

19) t s,6 o

zo) tqt 2

2l) t v+t:4+t3J+t56+t6r
22) t p+t14*trr*t46+tor

END

GO

LP OPTIMUM FOUND AT STEP 14

OJECTIVE FUNCTION VALUE

l) 2,625,724

Rmflu?R n / ll8

I

t

a
VARIABLB

xl

4
&
x.

x,

4
x,

ttJ

,J

tr.o

VALIJE

.000000

30.000000

53.000000

60.000000

130.000000

130.000000

132.000000

30.000000

23.000000

7.000000

REDUCED COST

10,000.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000
a Copyright by Mahidol University
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VARIABLE

ts

t4u

ttu

t.-

ROW

2)

3)

4)

5)

6)

7)

8)

e)

10)

ll)
12)

l3)

r4)

ls)

l6)

r7.)

18)

le)

20)

2r)

n)
NO.ITERATIONS= 14

RANGES IN WHICH TIIE BASIS IS I.JNCHANGED:

?n.r. (R1t?lltlnudlilrodslrdofioturgltunassuiln) / I 19

REDUCED COST

.000000

.000000

.000000

.000000

DUAL PRICES

-10,000.000000

-10,000.000000

-10,000.000000

.000000

-10,000.000000

.000000

-10,000.000000

.000000

-5,000.000000

.000000

-6,920.000000

.000000

-8,560.000000

950.000000

.000000

500.000000

.000000

.000000

-10,000.000000

.000000

.000000

VALI'E

7.000000

70.000000

.000000

2.000000

SLACKORSIJRPLUS

.000000

.000000

.000000

70.000000

.000000

.000000

.000000

15.000000

.000000

7.000000

.000000

9.000000

.000000

.000000

2.000000

.000000

7.000000

.000000

.000000

102.000000

32.000000

I

o
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o
VARIABLE

xr

x,

\
x.

x'
x6

\
tta

.U
L,I

EJ

t+u

tr,u

tu,,

ROW

2

3

4

5

6

7

8

9

l0

ll
t2

l3

l4

l5

OBJ COEFICIENT RANGES

Rmffil?R R/ 120

ALLOWABLE

DECREASE

10,000.000000

5,000.000000

5,000.000000

5,000.000000

5,000.000000

5,000.000000

5,000.000000

5,000.000000

6,920.000000

8,560.000000

INFIMTY

INFINITY

.000000

10,000.000000

ALLOWABLE

DECREASE

30.000000

53.000000

60.000000

INFINITY

70.000000

INFIMTY

132.000000

15.000000

30.000000

7.000000

23.000000

9.000000

7.000000

2.000000

.000000 500.000000

CI'RRENT

COEF

.000000

.000000

.000000

.000000

.000000

ALLOWABLE

INCREASE

INFINITY

INFINITY

INFINITY

INFINITY

.000000

s00.000000

INFINITY

INFINTry

INFIMIY

950.000000

500.000000

INFINITY

INFINITY

INFINITY

INFIMTY

INFINITY

70.000000

INFIMTY

70.000000

INFINITY

INFINITY

15.000000

INFINTTY

7.000000

INFINITY

9.000000

70.000000

10,000.000000

-5,000.000000

-3,080.000000

-1,440.000000

-950.000000

-10,500.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

45.000000

30.000000

30.000000

23.000000

16.000000

7.000000

7.000000

RIGIITHAND SIDE RAI{GES

CTJRRENT ALLOWABLE

RHS INCREASE

a

o
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riar.fi'ninorfis lurinurdsr,fina

ROW

t6

l7

l8

t9

20

2l

22

CI.JRRENT

RHS

s.000000

70.000000

63.000000

.000000

2.000000

164.000000

164.000000

ALLOWABLE

DECREASE

INFINITY

7.000000

INFINITY

.000000

2.000000

102.000000

32.000000

I

a

o

?n.!.(R'rrrr.:unudurre,doun"on'nurquuuavmrun)|l2l

ALLOWABLE

INCREASE

2.000000

32.000000

7.000000

.000000

32.000000

INFTNITY

INFINITY
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vn':dqn: rfiorflunt:nruqrut#ornt:oir1 finrrrurflu:vrfru:J :rrufiranrnu:ndorumrsnru

nrnlditnr:ritraFruiiddu flostiuilqr,rrrunvTnridoyrn^oduld'siol:Jluournn uasna:finr:

nrordu firrunr:1#vnqrfirrfl ufi rJ:cno:Jnr:drunsfi on::ru4nil:rmvr
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a
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I

t
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tr9J
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I
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2.94

ravr
daulaa-aA

R"tiln n-3 tlu?1t'l{nl:il:illJ?{01nl:?,lloluuu?l2cuflllu?11{l?l:s (g?unnlfluo)
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rTor qr'nin or a-o rtil rim ura'o u il'n n

:1uas16unrirl#riruro.:nr:i'aRt:unurir{aqq:Jn:afrioagrsrnaofieruranrflu?ndoil
I

m I {r n 1 uR 11r et'lrJ r ril ? n u u u #rn : v dr u fi qril fr o (zoNE a- r ) fi d.: fi

t.{ru?1{rTrub-lflrunsarulvr:frvrrildn'u:susyrl{430riln: 10,826,663lJ1yl

z. qruiliuilqs:vulviorJ:s:Jr (rio o 3oo ruru.) :suyyn{r 430 rilni 1,006,694 u'rvl

g..:ruiliililqr:vuuyio:rursrir(vio a 600ruru.):suvyn{ 860run: 1,075,068 ll1vl

+. srurJirrJq.:vrrsrdurdr :vusvn{ 850 riln: 2,2g!,4tlr1n

5?tJ 15,199,843 lj'.lYl

firurun4E lurirurru:J:-urJtrsornr:nrsr^sdunsflrul$um (ornr:nrfiv6 zz#oiluBtrot

zoNE L- t m r nfi n r : rJ iu rJ q r o r n r : ot r ru gil uil u an r il sr un : : ru 6l fi ri'l tdu o 0 e

rfl urirldriruil:srurru 467 .726 u1n

?n.r. (R1r1t{nnrudlurndolrdor{orurquvuuassu:Jyt) / 127
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I

auurnirrnrs (zoNE A)

quxltr,ulr, zoNE n-z (nrufisln)

iluu{g"loA-2

lj'nt'ld-lu I :5{X)

r7'7-7'a ^ 
l.'

V/A 0 1n rr il 16atrfi rl furl qr
J

lrf,nfuo

fl;f )
)
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o :ruav16uorirldri ruc,o.:nr: 6'nnr: uavririaqqrJn: sirioagrsr$'iofimu rnnrnurndou

z. rrurJirrJE'r:vuuvio:J:vrJr (do a 3oo ilil.) :vuvm1{ 310 tiln:

r. lrurJiurlqr:vu:rvio:vutuilt(vio a 600ilil.) :uuvvtl{ 620 run:

+. .rrurJirrJtrrvrrsrfiurfir ;vuvvn{ 600 uJer:

:?IJ

7,805,269 U'lvl

725,7561J'tn

775,M91J't"tl

1,617,4731J'tn

t0,923,547 \1n

rar.rnirlfciru zoNE a (cruuutlr*rrfionu") rrirfiu 26,123p90 il1n
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EXECUTIYE SI]MMARY

Introduction.

Nakorn Pathom is one of five provinces surounding Bangkok Metropolitan

Areas ( BMA). As outlined in the 5ft National Economic and Social Development

Plan(1976-1980), the Royal Thai government has inacted policy to promote Nakonr

Pathom as the principal community for hiring employees and supporting

decentralized Bangkok population.

Lr The 8tr National Economic and Social Development Plan (1997-2001),

Nakorn Pathom was assigned to be the Center of West Coast community include

Ratchaburi, Petchaburi, Kanchanaburi, Samutsongham and Suphanburi. That place

can developed to be the regional center of indusfial and travelling industry of the

country. Nakorn Pathom will be potential circumference for Goverment Ce,lrter and

service included to be West Coast Gateway.

Besides hading and service. Nakom Pathom is the important province about

arts, religion and national history. Around Nakorn Pathom central municipal was

located by Prapathom Chedi, the oldest worthly place in Thailan4 and many value

arts around there. Because of its biggest and highest chedi in Thaitran4too. The inner

chedi, there's relic of Buddha. The Departnent of Fine Arts registered Prapathom

Chedi to be the National herritage. Everyday many people both Thai and Foreigners

have visited and respected Pra Pathom Chedi That's made Prapathom Chedi

become the landmark of Nakorn Pathom province

However, developing Nakom Pathom to be the central community for

economical center are related to infrastructure developme,lrt. Such of services for

supporting the economic will make the environmental effects, especially, physical

environme,lrt.The growth of city will make many pollution such as air pollution, water

pollution and also visual pollution. Visual pollution has caused by people who didn't

interested in quality of life which make the physical e,lrvironment to be bad.

Nakom Pathom municipal at the prese,nt is part of Tambon Prapathomchedi.

Surounding Prapathom Chedi \ryas by located the shopping ce,lrter and

its'accommodation. Those problems made the visual pollution from crowded

a
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buildings, advertising billboards and created to problem 6f inner traffic. The vision of

the city was changed to be bad vision and no one is interested in space and the city

environment, public utility included electric cable lines, telephone and pipe as well

organized. The problem about car parking system was happended by traffic jam on

sheet and didn't make Prapathom Chedi elegance.Eventhouglr surrounding

prapathom Chedi there main steet that can link to Petchkasem Road, the

uncompleted connection let the taffic problem. is very hard to solve. This reason

made Nakom Pathom is centralized and decentalized for many cars.

Nowaday, the physical environment around Prapathom Chedi was disturbed

by infrastructure constructed that caused from unplan development of the city.

In order to solved the problems of visual pollution and scenical porfrait, then

the management of infrastructure system around Prapathom Chedi should be

improved and planned by under and above ground, such as diggng road and setting

cable etc.

As consider about economic suitable by using lowest operating cost at the

lowest time for receiving highest efficiency, the guideline of work operating should

be drawed.Those will make the vision around Prapathom Chedi fs improved and

maintain the unique of Nakom Pathom and make people impression and added

benefit of the potential fs1 frayslling, meanwhile, it is advantage for local people of

promoting the city as cultural area.

Research Objectives

1) To study the visual pollution caused by the infrastructure constructed

surrounding Prapathom Chedi.

Z) To study the manage,ment of budget and time for infrastructure

consfiuction as guideline of development of visual pollution reducing at the present

and expected futrne.

t

t
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Conceptual Framework

The infrastructure management 6s improving the existing environment are

able to solve the problems of visual pollution that caused by the infrastructure

development, for example, clean and very good vision of the area surrounding

Prapathom Chedi.

The very good plan of the city development can help to reduce the problem of

physical environment. In organizing the ffiastructure of the city, many problem are

occurred, for example, the limitation of the budgetting, time and manpower and

period of work operting.

The city of Nakom Pathom ; specificationally, the area around Prapathom

Chedi, it is not only the business disfrict center, but also the congugation of road and

tansportation, including the bigger community. It is a difficult neither working nor

hansportation.

The study of infrastructure system as plan in this study will show how to

result the work under constraints; infrastructure system, time limitation, budgetting

and so on. Such works need to operating the appropriate method to the area that

causing effect to least PeoPle.

Research Hypothesis.

This research studying need to improve the infrastructure and to develop the

physical environment surrounding Prapathom Chedi by using Lineal Programming

considering cost and working time, municipal its can reduce cost and time of

working of management not less 15 % of non Linear Programming computation'

Area Study.

The sfudy area is locating the infrastructure management at the left side and

right side of the road around Prapathom Chedi. The area are consisted ofl Nha Pra

Road by distance 440 mehes, Khwa Pra Road by distance 400 metres,I-angPra Road

by distance 500 metres and Sai Pra Road by distance 540 metres. The study area is

t
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also coverage the spatial distrution L00 metres of 4 sides far from the settled wall of

Prapathom Chedi.

The important part of sfudy are consisted of constructed and reconstructed,

improvement and implementation plan under the constaints of minimized cost and

minimized time of various Infrastructures management ; underground electriclty ,

telephone network, water supply system, drainage of sewerage s;/stem, pavement and

also advertising billboard. which This kind of work are operate by local municipatity.

The costs of the report are referenced to ant other organizatron dating on April 2001.

The Expected BenefiL

1) Ifuowing the visual pollution surrounding Prapathom Chedi -

2) Ifuowing the guidelines to improve and protect the area from the visual

pollution causing from the infrastructure.

3) Being guidelines for the relavant organization to eonsider before improving or

developing the area surrounding Prapathom Chedi .

Methodology.

This study consider about infrastructure planning that maked the visual

pollution surrounding Prapathom Chedi and should be manage for improving

physical environment. The researcher used data of cost, constaints in facility

development and working time to compile variable coefficient for construct an

objective function model,then analye cost and time such a way that some objective

optimized. Divide infrastructure into 4 jobs, that are

1) To change Telephone and Electicity System from cable on air to Under

ground system by Horizontal Directional Drilling with HDPE pipe.

2) Change Water supplypipe to improve quatity.

3) Change Drainage pipe to irnprove quality.

4) Improve pavement including sfieet firnitures.

When get an objective function model and restriction ready, then willbe solve

by Linear Programming analysis with Lindo Program.

I
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I Result and Discussion.

Minimized cost of infrastrucfure management result those are underground

electricity and telephone system, water supply system, drainage pipe system and

pave,rnent improvements shown on the table.

JOBS
Cost of

labour and fuel
(baht)

Cost of
materials

(baht)
TOTAL
@aht)

1. Underground

electricity and telephone
system

2,637,38I 68,6L7,170 71,254,551

2.Wrter supply system 4,339,611 2,286,840 6,625,451

3. Drainage system 3,528,"1.56 3,547,290 7,475,446

4. Pavement

improvements

2,625,724 12,r4L,796 14,767,520

total 13,1291872 860593,096 9917221968

The minimized time of infrastructure construction are ;

1) Underground electricity and telephone system construcJs is 159 days but

some step of network can be start together. So, total of timework will be reduce to

136 days.

- Water supply system constructs is 118 days.

- Drainage system spend constructs is 183 days but some ste,p of network

can be start together. So, total of timework will be reduce to 163 days.

- Pavement improvement consfucts is 139 days but some step ofnetwork

can be start together. So, total of timework will be reduce to 132 days.

Conclusion.

In infrastructure construction has minimized cost (labour,fuel, materials) and

minimized time, as follows :

- Underground electricrty and telephone system constructs 136 dap which

costing 7 1,25 4,5 5 L baht.

i
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lr - Water supply system constructs in 118 days which costing 6,625,451

baht.

- Drainage system constucts in 163 days which costing 7,075,446baht.

- Pavement improvement constructs lm1,32 days which costing 14,767,520

baht.

AII of cost in infrastructure construction surrounding Prapathom Chedi is

99,722,968baht

This cost allocates into 4 roads as following:

- Nha Pra Road costing 26,123,390baht.

,t - Khwa Pra Road costing 20,849,454baht.

- Lang PraRoad costing 26,583,602baht.

- Sai Pra Road has cost 26,L66,522ba1fi.

This is included by 4 activities but some work on this project can run

Concurrently. So,the total working time would be reduce to 292 days.

Suggestion.

1) This study cannot find exact cost of infrastucture facility from company

or govemment organization, then this data is estimate with some erroneous.

2) Then should be compare cost and time of infrastructure management

ll alternative for municipal dicision guidelines
I

3) Cost in this study refer to guidelines issued in April 2001 and are subject

to change at any time. Throughout the operation of the project the municipalify must

adjust coasts accordiirgly.
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