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2. énliisease (Direct Cost)

diun - e iy | ERTEIMRL L SR
(v {um)
21 jardsanmglivssmAuasssdiing 1 W 7134,67L.71 | 7,134,671.71
2.2 |ddmiensnuazieau
22.1|AwmruseduRon adud 1-11
- BT G-TN-GA 132 wm 42.50 5,610.00
- &y G- TN-5B 132 n 42.50 5,610.00
- Ay G-TN-9C 132 " 42,50 5,610.00
- fiyan G-TN-9D 132 LG 42.50 5,610.00
2.2.2[ 5wty (Inception Report)
- At G-TN-9A 12 R 42,50 510.00
- Htyeyr 6-TN-98 12 LG " 4250 510.00
- Feyeyn G-TN-9C 12 G 4250 510.00
- Hryeyn G-TN-9D 12 i 4250 510.00
223swenmemsdhsiasnmgdivsann Sdanaiai sesioniafousaseuudnini
- Sty G-TN-5A 12 i 42,50 510.00
- Aty G-TN-98 12 %4 42.50 510.00
- Aty G-TN-9C 12 m 42.50 510.00
- Ay G-TN-90 12 " 42,50 510,00
2.2.6{31ITUHANITAITIAINUSHLTEN WaLsTmAla
- dyqin G-TN-9A 12. A 45.00 540.00
- Aty G-TN-98 12 0 45.00 500.00
- Ay G-TN-SC iz " 45.00 540.00
- &y G-TN-9D 12 " 45,00 540.00
225 swnumsﬁnmuaﬁmﬂsﬁmﬁwwamams’ma{s:nuﬂ'eiﬁ
- A G-TH-9A 12 4n 130.00 1,560.00
- Aoy G-TN-9B 12 9 130.00 1,560.00
- Aoy G-TN-9C 12 i 130.00 1,560.00
- Ay G-TN-9D 12 Ll 13000 1,560.00
2.2.6|7waumsinyigiiuy seasasnsraauaddnhfmnzay
- Y1y G-TH-9A 12 W 4250 51000 |
- Ay G-TN-98 12 w 4250 51000
- Aty G-TN-9C 12 w0 42.50 510.00
- &gt G-TN-9D 12 4 42.50 510.00
2.2 7[vrerunsaenmuuidasiy (Conceptual Design Report}
- Sy G-TH-9A 12 kg 62.50 750.00
- dn G-TN-98 12 n 62.50 750.00
- Aty GATH-5C 12 un 62.50 750.00
- dygn G-TN-9D 12 4 62.50 750,00
2.28|swrnnusinsaanuyu (Design Criteria Report}
- dyy G-TN-9A 12 L 13000 1,560.00
- Ayt G-TN-9B 12 " 130.00 1,560.00
- Ay G-TN-SC 12 n 13000 1,560.00
- Aty G-TN-9D 12 A 130.00 1,560.00
2.29[5MWANATTDERILY S 1aS A (Detailed Design)
- AU G-TN-9A 12 n 117,00 1,404.00
- dyo G-TN-98 12 U 117.00 1,404.00
- fiunn G-TN-9C 12 un 117,00 1,404.00
- fgunn G-TN-S0 12 n 117.00 1,404.00
2.2.10[5wawmansevunalassadisiindes
- Ay G-TN-9A 12 ™ 42.50 510.00
- Ay G-TN-98 12 W 42.50 510.00
- Aty G-TN-5C 12 " 42.50 51000
- Ay G-TN-SD 12 L 42.50 51000
2.2.11|wnasussnIngsIAnavusia (Final Draft)
- Ay G-TH-9A 15 0 2771230 4158750
- fitggn G-TN-98 15 1 3972.50 59,587.50
- &y G-TN-9C 15 " 5,892.50 88,387.50
- @gn GTN-9D 15 n 5172.50 77,587.50
2212 wnaTeasdradinusuasnin wessuvasinaidnoaig
- ynn G-TN-9A 17 kil 43,00 731.00
- Aty G-TH-98 17 ™ 4300 731.00
- SN G-TN-9C 17 w 2350 731.00
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ﬁ"] “Uﬁ — Lﬁu'\m M\.i')u BRTIHAVUNY FIRTTIN
(um) (um)
- ¥y G-TN-9D 17 um 43.00 73100
2.2.13|nasUssmasimatuanysel
- A G-TN-9A 20 G50 277250 55,450.00
- Hyon G-Th-98 20 7 397250 | 75.450.00
- diyan G-TN-9C 20 m 589250 | 117,850.00
- Ay 6-TN-5D 20 R 517250 |  103,450.00
2214 Twrwatiuaaing (Final Report)
- Ayt G-TH-94 12 9 42.50 510.00
- Sy G-TN-98 12 L] 42.50 510.00
- Atynn G-TN-9C 12. 0 42.50 510.00
- Aty G-TN-9D 12 o 42.50 510400
2.2.15vanansililunisyuiznaunruasugnanssedniffuuasonatsivg anufiniasmdacs ussdue 1 ) 23761250 | 23781250
23 |énlddwdadnany
23.1|ipsnasfinimannin (Notebeok) wiaussuudfiints uasTusunsuseand 1 i3 210,890.00 |  210.840.00
2.3.2(nsfwifieBondonduinssediau 4 1w3as 11,000.00 44,000.00
2.3.3{sopusivdoriniudmiudmig swwrrmgnssuangu 1590-1600 35 1 # 24227500 | 242,275.00
2.3.4{1p324RUM Multi function Inkjet § yutm A3 1 e 13,729.00 15,645.00
2:3.5|External HDD 25" WOAATINY 1TB Waskiny DVD 1 wan 1,393.00 1,393.00
24 |dflnpusudtevenniud 1 wn 134,000.00 | 134,000.00
31w157u| 8,700,607.21
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S 4 wis wafuifansTuaonvasusiindmszen s1uu 2 wh Ussnaudae Tsseurdmiunaey
fifdsn1sudmingean 4,400,000 gnurafismssotu Tssmundashanay fifdannsndningegn
550,000 gnunariismseiadi LLavﬁamvaumﬂmamummesum 12 2 wia Ussnaudaelsenide
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grueriiuns Nanndguinewtdlse uageudeahedaiuvdilavun 70,000 gnunaduns fisandeay
Frgunugd
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nu. Tanudssasdozindradliuinisauieanuuy aludasidends «f
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(1) glwddaiautuanassnalananlssourdaihumatan f1 auusy
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Uszan 5.3 Alawms uazveuSunssfuiilssnundniumaten wdonemd
Aeadies (Fyan G-TN-9A)

¥ o £ =
(2) glasAdIMuMLINUUTIBNGNY 9INAABLMIETER D9 DULIWYILNEL U
Wurugudnananielulidesndn 3,200 fiafwas aruelseun 9.3
af % { o
Alalues wiouauiNetos Foygn G-TN-98)

(3) glasddauiauuwauunigIundiien nauuiaungnd i anrilguaned
v wwndusiuaudnaentelulidasndt 3,000 fafues auen
Uszan 16.8 Alawns wisunuiiisdas @uan G-TN-90)

(@ alusddamnwulsuunigavifiieniazauuniesolaoi eananni
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nuuinsdesnuuy muveulemvesuuimslude 3 Tnsyaainsiigliuinmsdamanaisiisens
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fusadlunemsinuazuuUTEaE BoaavlR

wifuaganuiuRaveutaslliuing deasiBenegrelonsieil

4.1  9RYTIBUTUSU (Inception Report) 39Usenauiie WAuNTAUEUIY weY
UARING UWHUMTEILOUTIBULASRAIURNNY TunauuasisnsufURnunaansseziiainislduinng
wioudplausius

42 eufnsgUuuy swnLasnaNIglsidaiuseun swishudmeuiy
w5y venuszguh voufussduth deneadns swmdsssuuse By-Pass anglusddainidie
Usssufmnsanuasnsliinuselomigagasie nuu. lneforsuliesounquynaiif Wy anwitudi
Anmwadans Anaasne MsvesygnIAMBnuEesiud unumsdamsiafivvieransenu
nnnseadddulumunasgiinesvnisimun ssesnanaasne nsldam nstrgedae
wazlassmsiinuu furuagiiiiunslusuan

4.3 ﬁ%ﬁum‘sﬁwzmamwgﬁﬂixmmﬁaﬁmﬁmmuﬁqLz,amﬁhiaﬁwaaﬁaﬁu e
Aifannglimans (East(X), North(Y), Altitude(Z)) 'LugULLwﬁ nlu. T Tneldseuunidaunnsgu
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FurNvssdieaiene wislfiduteuslumssonuuy Tnemsymaneasdaddis Rotary Auger vide
Wash Boring with Hydraulic feed head LﬁaLﬁUﬁ%ﬂ&JWQLLUUIaJQﬂiUﬂiu (Undisturbed Sample) &4
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4.5.1 Hudegruuulignyunu lussivfudu Soft to Medium Clay Togld

nIsveNIiuuUY™ Thin Wall (Shelby Tube) Insvhnstiuynszezaudn 1.50 lwms

0.5.2 \iusagislussdufudy Stff to Sand Imeldnszuenfiunuus (Split
Spoon) ¥%I19n1391 Standard  Penetration Test (SPT) yjnTseggAudn 1.50 a3
Tusfupu Stiff Clay, Hard Clay (6ndl), First Sand Layer wag Second Sand Layer

4.5.3 Naaay In-situ Vane Shear lngazAasdniunisliagld Geonor Vane Bore
Tudu Soft to Medium Clay ynqszezaudn 1.50 wns lasgaiinnisvagouasdog
aglndvauiiuiiogns
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- Unconfined compression test yniaesfuuwuulsignuniu
- Water content n#I9e13R
- Wet unit weight ynf0g19AY
- Soil Classifications ynfaenefiu

- Consolidated Undrained Triaxial test, Consolidation test, Laboratory
Permeability test SuluviiuinuIumaue

- Chemical Compositions (PH, Sulphate, Chloride) Mnuauiane Tutufiun
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al = o
MInegsuauNaINlY

3 & S IS - = P o o
il gliuinisdesfiansantemuminsadluntmegsy waldladeyaiifisansly
N1SRDNLUULBYNT HLASIZVRANSENUADEINaAS 1999 AR

Hliuints fesdavinstenunisdisanuimnssulgimvaianasssdiine wious
Murndeyanuimnssulgivedanaessaline/Ugvimnemimnssulsivadanasssdiing/
Tauanafiaduivdsneainuinulndifes

v oa v o 2 = o ) o 3 = ' PIRI S '
46 glusms desimsdmafiamdumidigndedunisiteuneglusidintval
7] t g a da b = qy U a LY [
fussuvdalnAuiital] vinuyndugauesdtyn G-TN-98 G-TN-9D uazgaiiuiiuyesdya G-TN-9C

4.7 YhnsEnwuasiinsigissuudainues s fessuudailudagiu suudad
fazaunmslulasamsusuugsianisusstuaundn adsil 9 wasszuvdailusunan Fades
aenadasfuunumsdaiuazdnedhoes nuufdlutagiuuariueunn Mouuusmomivareans
Tngldldsunsunanfinmesnisvarmans Fauvudrassdanandosanmsoiriuldlunsnunuuae
ilUUFTRuguaailfade uasannsaldlunisdiduniseanuuvmnaglusddai uagnas
Anssinisldndeanu [Wus
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azdpseanuuuliiiussivinmgegauarimanzay lnedasilideguuuunianeadis suussane anm
fiufl anmwamans Uinanh madhiildfussuuiifiogifin sensdesiusmunisdniuarinethues
. fslutlagtusazeunan nansnudauszrnruluraedeains n1svesugianssaudniaiau
uansEvuiasEUURARLarTsdoYnth s lusunemsaude uasdeadulumumudens
V99 NULL
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LNETWULTNEVUELAY 2

Jofimun Building Information Modeling

Tunsdaviuuvudrasstagly Building Information Modeling (8IM) fliu3nsazfios
faviuusrassiiifedoyamasniadinuasgrudoyavesnsdusenevennsuazgunsairneg lu
lassnns TaedayadsnanetisdosasiiosUszneaulde sumis v Usines sUie anwgs msvin
yu 184 wagudoyavetesivsznousieg s1easdeaUsznauruy (Specifications) Foyaszuy
UszAviamnisiiouveunissdnsuiegunaal 59a1 9av Falunisdudunisliliuadangs
Alsusmsassiaaduiiums dialuid

o

1. sUuuuRidatvduasaestuniazinnsdnds

glvuinsaedoudedelusunsunasnesiuredusunsufiedldlunisasauuudans
9 nuw. neuludunounisdavsssududu (nception  report) Tnalusunssifléarasivane
TWsunsufild uagynlusunsuasdasldfunisoyldldauain avu. Aeunisasrsuuudiasdly
Tasannsil

el Tsunsunanildeedasaansalaguasutlaldlaslusunsud nuu. Tdeu
otflulloqu 1 Revit, Civil 3D, Navisworks “1a1 vidslusunsuduil nuu. \iuvey

AluInsavsesdnvihuuuglTemsnuneadsludygniannuuusiass BM (Juvdn

Tuuanseal glwuimsenasiosntslilusunsuduiiovhnsadauuusiassesdennis
viogunsaldug AiaziBanunnirssfudursnsfaueude 2 Fwvudasdldnnlusunsuil
wfesannsaliaglithalusunsunsamu (Review) 7l nuu. 19aglutiagiu Wy Navisworks Liudy
vadlviunsasdeniinsdmnlusunandield nuu. ansonseasusuld Tnealddetomaly
msdemlusunsudingn glidmsesdonduliuinvouricu

2. S2AUBUUBINIINAIUT (Level of Development, LOD)

Tunsdavi 8IM gliusnsasdasdnvhuuudasdasiissdudursenistam (Level
of Development, LOD)lsitfeandn 300 luyng svuua snfuuglued Smunlsrusy
(Elements) Tosglusddaifisgsuturaamsian (Level of Development, LOD) lsifesndn 200
yieid LOD A mumifiulumunasgiu National BIM Standard-United States (NBIMS-US)

3. MINAILILUYIIBEY BIM wazn15dngdauuuinansluaunauniee

3.1, fumpuniseenuuulleedy (Conceptual  Design) AliuinisazRecasng
wuusnaes 3 i Ingenadavihvnelusunsy BIM wialifild

32, fupaunTPenLUUTIEasLEyn (Detailed Design) HlWUTN19996109891
wuud1ae 3 T selusunsy BiM ﬁsmmaaéﬁhsnauﬁ"ulﬂfuaaaﬁﬂmtazmuswwhq'-] wUUINADY
Wwhesansvuin fuil Usuins dumis wasnisinauus Tavaziden wavasfesiinnsszysens
Az BunUTENEULULIB8IdDIMNS kasgUnsairney frdninfnddluoians wieuazdosdims
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Jaudsvuranynneg Wivanzau lnguuudiaesaedesannsamuindiuiunulaeasiBon uay
aanseAmMTImeulassavanuargunsaindnvewsasdyalaglduuudians BIM 1§

;:Jflﬁu%nﬁf\la:ﬁaqmuamm1L5aaﬁuwaqawudaa§ﬂqLwn'asé’mumuﬂﬁag;'lu
suUsERIiiiviug ‘Vl’}ﬂWU’iﬁ']ﬂ’lLﬁ’a\?G‘f‘U‘U’eJGﬁ@ﬁl_;ﬂﬂﬁF\’]ﬁJﬁHﬁﬁ’]@ﬂﬂ’ﬁ’l@UﬂiSNﬂmﬁ nuu. Anum
dliuinisaesoadsli nuu. neulaeda

woudnassziasweninduasszuunee sgntioy dell
)

(3]

- wuvdhassantinenssy (Architectural Model
- wuudnasdlasaasa (Structural Model)

- uwvudasssruuiaiedna seutlui uasvuuvie (Mechanical, Electrical,
and Plumbing Model; MEP Model)
- wuudaelued (Tunnel Model)
AliuinisveAsadinisnivgaun1singInafuvedsddennis vie wasgunael
si199 Tweas wieuradavhsteau Clash detection report iiadslf nuv. msieasuie

4. eazduadaya

4.1, msaieluuiaesesssuunuaie feumsaiiuuinas]iuinisesdos
WINKIITIENTITBIARIANT wargUnsalines MasUsinglunuudiasd BIM (BIM Elements) uwazudals
nuu. n3 v InsuuudnaasiinanagediseasiBanatntos fil

4.1.1

4.1.2

wuudtmesanUnenssy (Architectural Model) Wuvdnaniaaenisasy
Usgnaudie dayafiufideatne fufluasuiutnsdos ula Uszauas
uiiwin doyalassadratioasiy udsen fh fiu feganugmosiuild
nu Wudiu fliuimsezdesaauuudasdaoonduiy wuudass
FHDIWLNDIADIANT (Element) #1399 UazviinvoinsReAs 98NN
fulaedaiau Tnosmusldniluasiu viosdannssuiitsnuus
Weniuazfadlvunveuaaza9fenas (Element) lslsnnninszaeng
YDIFINA W3V Grid line audifvusluuuunlay
wuudaeelaseasne (Structural  Model) LuuS1a09809AIIY
UsEnause §IusIn Aunadudiu Auwsiuusadou A went i
i Tassataitidlunisareuse winedes Hula Ua6i199 1Assasanas
d159 unzlaseadns Pre-stressed udu sedpsairuuudianslnonen
Hutu wuudaensfeuenasienms Element) A149 aananiulag
Fanau lnodmualfnuasiu wisosdoinssuiiidnvasifensy
ARlTUATBSUAAZBIADIANS (Element) lalunninssasrianaagia
/& 30283994 Grid line s mualunuuudau Tasudaeiivuals
fseuduraaniswaun (Level of Development, LOD) luldsunsuy
BiM wén lalfoendn 300 aunImIg1u National BIM Standard-United
States (NBIMS-US) wiflfuinisesdisairauuvdiasdlassadneiiuen
wanEsy uazeasdunvadasaiiandn Immwuﬁwamﬁaﬂﬁﬂmg
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4.1.3

autulagldlusunsuBuuannivsinsy BIM wdnitléseylilude 1
wrivzdosaansadaguazlidefaiu Review) lelaslusunsulu
dnunigdananni nUu. Wausglutlagiu 1wy Navisworks %o
Tsunsududl nvu. wuwau

LUUSIEDIILIAINTTLAT NG $danssulHi wassruuvie
(Mechanical, Electrical, and Plumbing Model; MEP Model)
WuU1asImTIEUsEnaudie T1en15eEntey AakanslunnTed 1
el vsfesadruuuirasdasuemiudy wuusiassardasuen
aeAUsEnau (Element) sin sanamniulaedmay gunsaliineg sesed
imsssufeyauazfiufeyamstigednunuil nvu. Awun

m15797 1 pedUsEnaU (Element) dwSu MEP Model

AR

TEUUNU

29AUENBU (Element)

FEUUSLUNEDINNA

gunTniudn ‘V]'a Duct WaSEUUYIDaINIA NoULASEISVED
\ueinag LA3D95793 LLau@Uﬂimﬂ?Uﬂﬁm’]\‘i‘] |ty

syuuUsslnasvionisly 5wwa‘£umﬂml,auwamam~aq Lﬂ'iE]&E‘I‘UU’l gunsnimuay

snes¥anth fefumuiy vieussthmelundnadieades
gunsaitvaide Wudu

FEUUAUIWEY

JrUUYieauLnas gunTnldedygouiouseuasdiums

v s
o  w =S @ o et

guUTl UGS LATBIEUUNAULNEY SeUAUINES LAS Y
avaduatu Wudiu

seuulndn

vioangllyt s2emelul (Cable tray) Udn #ivs gunsaiaauau
vifaulas sasdsadly seuvdemsuazasufinmeseneg
ssuvinweudaeniy Wiy naes CCTV szuuuszgsngg
sruvAne 1umu

414

wuudnaeeglasd (Tunnel Modeling) Wuud1asdasInIsasUsznoumiy
FoyaRuiinoadng vutn JUd1e uagsunisvosglusd (Hudy
dliuinsagResainuuuiaedasuenesdusznau (Element) singq
wazvllnvatesdonmns senniulpedaau

42  swazdusdeyaswazduaduweiflvivinsdesdinndon il avu. Wudin
dhdoyaifielinstnsednssuundanasdni uasmsuimsdaniseinis vas nuu. iulegned
UseAniam Tunsdavinuuudiassgunsalvansneg szdasiiniawsernisiidmivnisasteya
ywazdeausznauuuuiiddyresgunsaivariuluiumeunsindeass TnsilswanBunatielion e
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ANy

qunsel

LBy

1

Transformer

Q’Nﬁm, Model, Serial number, Rated power, Type, duULNE, Rated
voltage, Rated current, Impedance (%), Cooling, Specified ambient
Temperature, Temp. rise max, Liquid mass, ﬁlﬂwﬁ’ﬂi’;u, Fufivianis
fine, nwche Nameplate w3gUnscs, wasnmeegUnsal

Motor

Q’Nﬁm, Model, Serial number, Rating, Pole, Phase, Voltage, Frequency,
Current, Power, Speed (RPM), Ins., P.F, S.F., Specified ambient

g ot L7 A o =y 5 1
Temperature, Exc. Volt, Exc. Amp, UI%UNTId, JWNNINITHARY, ATWaY
Nameplate vasgunsnl, uagnmanegunsal

VFD

ﬁmﬁm Model, Serial number, Rated input, Rated output, Output
frequency range Specrfed ambient Temperature, Enclosure class,
‘Ll']‘Vi'uﬂi'iSJ ’J‘H‘V]Vl"]ﬂ']‘iﬁlﬂﬁ]\‘i aMwane Nameptate %Bﬁ@ﬂﬂim, b &
AmaeaUngal

VS Coupling

Nwam Model, Serial number, Rating, Power, Speed (RPM) , S.F,
Specified ambient Temperature, Exc. Volt, Exc. Amp, m‘wunim, 'm‘ﬂ
msfans, Mwene Nameplate vesgunsal, uaznweneaunas

Actuator

Q’Naﬁl, Model, Serial number, Rated voltage, Rated current, Power,
Speed (RPM), Specified ambient Temperature, Uniingy, Jufiviinig
fara, nwene Nameplate v0egunsel, wasn manegunsed

Air

Compressor

;gmﬁm, Model, Serial number, Rated voltage, Rated current, Power,
Speed (RPM), Tuivinsfinsy, nwene Nameplate wasgunsel, uas
AweegUnsal

Crane

Nmam Model, UszLnn, U9 (Ton), Rated power, Rated voltage, Rated
current, Speed (RPM), u’munsw mwmmammm A1 Nameplate
2939Un5el, uasnmenenUnsal

Mobile
irash rake

tn8n, Model, Usslaw, w1 (Ton), Rated power, Rated voltage, Rated
,U, ar .7 A -3 - g 1

current, Speed (RPM), 1N, JWNNITAAAY, Awane Nameplate

yasgUnsal, wasmwanegunsal

Rotary band
screen

Andn, Model, Useiam, LAl (Ton), Rated power Rated voltage, Rated
current, Speed (RPM), u’muﬂifm 'J‘u‘mmmsmmm Awae Nameplate
ypsgUnsal, waznmanagunsal

10

Pump

B'J'Nﬁm Type, Model, Serial number, Head (m), Capacity, Speed (RPM),
Power, Suction diameter, Discharge diameter, Bearlng type Impetler
(%), Type of shaft coupling, mvruﬂi'm *mvwnm'mﬂm mwma

Nameplate wasgUnsal, uaznmereaunsal
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52 lumsdsiaenasussniasimuasienatsussmammatvauysalflFusng
521 wuusaes 3 OA faunsadnguaslidofeuiiu Review) 14 Tag
Tsunsuludnengdingni nuw. Wruegluagdu wiu Navisworks
welusunsududl nuu. Whueay
5.22 UUUSIADS BIM 19U Revit vIolusunsuiudl avw. wuvey 39
LguuﬁnaaqﬁazﬁaaLﬂmwuﬁwaawé’ﬂﬁl‘ﬁuﬂﬁﬁ'mv‘hl.mugﬂiwmimu
noasHe TUAN¥UELUUNTEATY MInLUUIIasuasLuunaasdely
soandasiu nUu. vomudnslunseyifruugusenisnuneains
AT AundRlvuimseeleavinisunlaliignsas
52.3 71891U Clash Detection Report
5.24  LUUSwasidunlnfauay Detall w1 luguuuu 2 wie 3 46 lagld
TUsUATH LTu Revit 158 AutoCAD valuunsuduil nuu. whiey
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