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Independent Study Title : A Study of Direct Costs, Indirect Costs, and Change
Orders in Warehouse Construction Projects

Major Field : Construction Management

King Mongkut's University of Technology North

Bangkok
Independent Study Advisor  : Professor Doctor Wannawit Taemthong
Academic Year : 2024
ABSTRACT

This independent research examines factors affecting direct and indirect cost
changes during construction, focusing on the analysis of the number and value of
Change Orders in warehouse construction projects. The study covers projects with
building areas ranging from 7,000 to 20,000 square meters in eastern Thailand. Data
was collected from project documents, cost reports, and stakeholder interviews to
analyze the factors influencing cost variability. The findings indicate an average of
25 Change Orders per project, with an average value of 20,677,971 THB. The project
with the highest number of Change Orders had 16 instances, with a maximum
value of 33,587,131 THB, while the project with the lowest number had 28
instances, with a minimum value of 13,506,222 THB. The key causes of Change
Orders include regulatory and standard changes, such as structural modifications to
comply with safety regulations, functional adjustments to meet the project owner's
requirements, cost control measures such as using cost-effective materials or
changing contractors, quality, and durability improvements and provisions for future
project expansion. The results of this study contribute to effective planning and

cost management in warehouse construction projects.

(Total 73 Pages)
Keywords: Change Order, Construction Cost, Warehouse Construction Project

Advisor
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Contractor Designer

Sub-contractors Construction Team
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JLYLLIAINITNOATIN AUNULATINIG LaENISUSITNINGINT

A15199 4-4 AL ULUAINLNATUVDILATINITA 1

A 1o Anldaneg
a1 sensiUasuuUag wdqe | Usuna mHys GEGEY 5&:&]3!:3&1'1
(vn) nNagasNe
(%)
1 LU%HU%%ULWJN’]H Sandwich Panel LAY 1 2,810,856 20.81 | Tlainsznu
2 | wnetulamety madundensniunn 197 1| 1475351 31.74 | lalnsgvu
3 sonLUUMa I iaanselul LN 1 1,394,949 42.06 | lainsznu
q LU%HU%%ULMMN’W Quick Shutter door LN 1 1,344,574 5202 | Tlainsznu
5 | aSreievezlnl vun 3.50x12.00 u. AN 1] 1,091,851 60.10 | Tlsinsznu
6 Wasundamanstuduusiundsandusion A9.4. 2,379 1,025,349 67.69 | lainsznu
7| demugenifs 1ISO Wall rifisuualasandsan Wi 1 595,054 72.10 | lidnsznu
ARIAUAT
8 Wasufuasah 2l 87 536,355 76.07 | Tladnsynu
9 LU%‘EJu 1SO Wall 111 100 wiyt. 131 1SO Wall $9.40. 2,094 385,296 78.92 linsgnu
nUT 42 33
10 | waey PVC Tile wun 2 3. 1y OA Floor ga | ms.a. 176 361,680 81.60 | ‘ainsznu
150 a1zt w¥anandiun 79w 5
11 | end@nuifs 1SO Wall aneuen wazUdeunils 1AL 1 320,399 8397 | linsenu
meludu CB g9 1 1. waz Gyp.Bd fuuu 7
AGaIngRu wazAdINER
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e Aldane
a1iu Tensasunlas Vel Usuna Arldng GG ig.wfm
(Vi) NLGERN
(%)
12 | Davesiuasniisiou 3 Ui U 1 317,474 86.32 | Tlansewu
AINERLAY
13 | Wasunty/h EP vuuiuBUFudy 150 1AL 1 286,269 88.44 | lainsgnu
Wall v 42 mm iy 2 Feafiuves
14 | Wasunilyih EP vuusuBuu 10 1AL 1 285,983 90.56 | linsgnu
Wall v 42 mm ity 3 Feafiuves
15 | Ansauravdedmduinaumdnn LN il 262,182 9250 | lainsewmu
16 | iiusfosmoumuiued vunn LA 1 146,379 93.59 | lainsewmu
3.00x6.00x2.50 . (53103)
17 | wiuwids 15O dwsuviesieda 753 54 136,039 94.59 | lansenu
18 | iisusiuntedudnauun E (4-6) Fu 3 7340, 51 121,641 95.49 | lainsgnu
19 | sni@nawiuwiied M4, 661 117,658 96.37 | lainsenu
20 | wWasuduvdaulawan §n 2 113,742 97.21 | lainsgnu
21 | wWiugedsilowavyednlusiudivios RD, LA 1 82,208 97.82 | lainsewmu
T5997913, d1ilneu
22 | WasuawiuingaEudng 990 Glass M4 2,919 81,732 98.42 | linsznu
wool 16kg/m? v 25 wy. 1u PE wun
4 3131,
23 | snidnUseq SD1 ity 3 fiudinsndniu % 1 62,748 98.89 | lansgmu
24 Lﬂﬁﬂuﬂsza 0S «lu ss n¥awsi slope %0 2 58,018 99.32 | lansemu
Uunaey shutter Viﬁa\i Anti-room
25 | ifingredeiienazvesnlusiudives LA 1 29,599 99.53 | lansewu
#3990
26 Lﬂﬁﬂuﬂsza SD1 1fu SD2 it 2 g %0 2 29,156 99.75 Tinsenu
\AuTes
27 | wWasuuszg SD1 Ju SD2 Aidu 3 vies 9 2 24533 | 99.93 | lainsznu
\iuves
28 | s 1SO wuunenld vun U 1 9,147 | 10000 | hinszwy
3.00x3.00 1. 7%y 1 o
Eietll 13,506,222
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o Aldane
ey s1n15iUABuLUaY e | Ysune Arlne GELH] sxlaznfm
(u) N&19
(%)

1 numalassasramdsanmnannielu: m1 Top Coat: A5, | 18,910 | 4,614,040 30.88 | hinsznu
Benjamin Moore Eggshell Finish 40 lumsau

2 numalassasadeninanaielu: nd Alkyd @34, | 18,910 | 2,042,280 4455 | linsewu
Enamel Finish 40 lamseu

3 Punmalasaramdanvannielu: 1 Anti-Rust @54, | 18,910 945,500 50.88 | linsewu
Primer: Nippon Paint 50 lumsau

il umalassamdanmsnniely: masosiu ATy | 18,910 888,770 56.83 | linsewu
Alkyd Primer 50 luasou ($uusn)

5 umalasasmdennnanniglu: nd Alkyd fsa. | 18910 888,770 62.78 | lainsgnu
Primer fuiigos 50 Tunsou

6 Muraneuen: NlaraunInUden il 150 wy. 034, 1,497 868,260 68.59 | linsewu

7 NuUNTANEUEN: AUYUNIIENT 734, 3,305 859,300 74.34 | lainsenu

8 PuNilsnieuen: KsRounSAUaDN YW1 200 L. 3.3 823 699,550 79.02 | linsgnu

9 uNIneuan: KJPBUNSAUERN U 100 U3l 7.4, 1,596 606,480 83.08 | linsewu

10 URNTANNEUDN: AUTUNEIABUNSA T 150 L. 4. 1,109 388,150 85.68 | linsewu

11 Muraneuen: WanaEsuNilanaunInuaen M54, 3,915 274,050 87.51 | linsenu
(LlaWIZAILTY)

12 NURNTANNEUDN: AUTUNEIABUNSA YW1 200 L. 1. 546 273,000 89.34 | lainsewmu

13| swmdmanlassaiisnieuen: 1 Top Coat: §13.41. 1,040 258,960 91.07 | Linsgnu
Benjamin Moore Flat Finish 40 laumnsau

14 URNTNNEUDN: AUTUNEIABUNSA YW1 100 N, 4. 1,099 219,800 92.55 | linsewu

15 NuRTaneguen: seefanusg 10, 2,349 211,410 93.96 | linsenu

16 | sumdwmanlassadrsnisuen: n0 Intergard Epoxy | @541, 1,040 154,960 95.00 | lainsgnu
High Solid 125 lupAseu

17 | nundndnlasiadreneuen: masesiy Zinc 7541, 1,040 149,760 96.00 | linsgnu
Rich Epoxy Primer 50 luaseu

18 numawanlassadianieuen: ma Polyurethane | 5.4l 1,040 144,560 96.97 | lainsgnu
Finish 50 lumseu

19 91U PVC Water Stop: Low Roof Gutter Wall al. 334 131,930 97.85 | linsewu
(RW1)

20 NURTAEUDN: ADUNTAVOUNN VWA 150 U3, 1. 305 | 67,100.00 98.30 | linsgnu

21 | 97 PVC Water Stop: RW2 . 153 | 60,435.00 98.70 | lsinsznu

22 Pumamdnlaseadanieuen | v Anti-Rust A9.4. 1,040 | 50,960.00 99.05 | lainsewnu
Primer: Nippon Paint 50 lumsou

23 PUNTRAIBUDN: ADUNTATVOUN VWA 100 U, . 249 44,820 99.35 | linsgnu
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ol Aldane
. y . Aldane TSR
a1nau Tensidasunlag g | Usuu QEGH D
(um) ADLERN
(%)
24 NURTINIBUDN: ABUNIATOUNN YR u. 102 35,700 99.58 | liinsgnu
200 wy.
25 91U PVC Water Stop: RW3 . 40 15,800 99.69 | liinsgnu
26 U PVC Water Stop: Wil Parapet 1. 37 14,615 99.79 | linsgnu
27 91U PVC Water Stop: PVC Water Stop 4. 31 12,245 99.87 | liinsgmu
Ussunm Lift Type 1
28 | 99U PVC Water Stop: Lift Type 2 . 17 6,715 99.92 | liinsgmu
29 | 99U PVC Water Stop: Lift Type 4 . 16 6,320 99.96 | lLinsgnu
30 391U PVC Water Stop : Lift Type 5 . 16 6,320 100.00 | lLinsgnu
33U 14,940,560

A5197 4-6 NUUALULYAIMNATUVDILATINITA 3

a1 srensiUasunUag e | e | aldisne | AnldEne | szezian
(um) GEGEY HRGERN
(%)
1 FndsszuuUsuomalvaluitufin1swanuuy Pre-cool | 10,469,007 41.21 | lainsznu
+ Zone Cooling
2 AamaszuuUSunIM ey Spot Cooling LN 6,214,557 65.67 | linsewu
3 w3sdlassEs e udmsuauAn LA 2,007,870 7358 | lalnsgwu
4 | dueumunvesitu Epoxy LA 1,254,424 7852 | lainsgnu
5 | aheiufidafivvenfiuiuneuenains LAY 991,870 82.42 | linsznu
6 | Usuitumeun3marnuun 100, 150 w. tJu 200 wu. psa. | 1,497 868,260 85.84 | linsgnu
7 WinauIY Glass wool 16K wun 25 usl. USewela 09.40. 699,550 88.59 | linsgnu
FUtg
8 Andauea ACP wazusiy Sandwich Panel AN 673,484 91.24 | lynsgnu
9 wRsLsTUUSLAUTI A dmiuma 2 LN 632,837 93.73 | lidnsewu
10 | wWasundwmusiadnwun 0.42 uy. + PE Huwviadn | asa. 1,596 606,480 96.12 | linsewu
91U 0.50 Wil + auIU Glass wool 16K 11 50 wu.
11 | afeveinsezdmsuthdninige LN 335,420 97.44 | linsewu
12 | findta Air Curtain U%L’Jm‘lﬁuﬁ‘lﬁi‘\! LA 201,613 98.23 | linsgnu
13 | AndeWnauszu1eeIMAULYE I AU 151,441 98.83 | linsewu
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o, Aldane
. y . Aldane 3TLIAT
a1y TensRsunlag vidle | USunu Avay .
(v ) no&9

(%)
14 | wWaswlsgguiudewsaluiBuinaiiuiinismdndy | wan 1 150,688 99.42 | linsgny

wuviladou
15 | wssuszuulWihdamsuandlusuien LA 1 133,639 99.95 | linsewu
16 | AARDIRLNIIsEUIE8INe AU 1 12,695 100.00 | lainsenu
994 25,403,835

31M1519 4-6 WU Anlganeluulisunlam 3 lassnsniiyariazauyssana
80% vosyamnuAsuLamavun Tulasanisin 1 dalddnvavaun 81.60% lAsan1si 2
Aldangavaueg 83.08% uazlasinsi 3 AlYaneavaueg 82.04% Yoayan191y
Wiguulasnmuavedudazlaseins deyavedlasinisndindnuilaun vudsuudasly
YOULIAYDIFYYWAN LFeddRURansEnUIINIIN ey syyamananvesuasuLlasi
| ~ = ' P
ANaNIENULINTARN 1NN1FTIUTINTIENTNULGEULUAY nuTrnuldsullasluveuws
dayn dewansznulanizau Al windu lagbifinase ssuziiaineddne Wesndnig
Y Yo 1 1 v ddy Qll ] o a 1 d" 7 = 1
wdumnneaudmi uarlasenisinunvuelvgjanunsaaniunuludusulanou Jal
ASENUABDSLULLIANSINYDILATING TUNSUST I UL 8 UNANSENUYR I ULUA suUae 9
NsuanIzAlgae TagluandefanIaamunenieadamans wsiekliinnuazfiursoan
gavdsnansenunadnglafenie 91nUuLns19N15NUURSULUAIN S EIEIAUNANTENUIIN

[

wnludeeieinsgvnaiiinvuiuyniesely

4.2 Fwsesidaya Change Order vaslasannsilAnwn

MNNEMINuUABULas veensdifinu 3 lassnsfiSesddununsisil 4-a fe 4-6
wuihmanesensiransenuiisadnieudlefisuiuyaisvedasing Jsdndenans
emsifinansenugsgaiietinsgiavgidenaselassnsuiniian laeldndn Pareto
20/80 BespyImanseny 80% Sniinan 20% maamm&;ﬁgwm MINMIAIUNUINUT
danaroyarazauUsE 80% 10ea 3 1A59N1T T 10 918015 9 91813 waAw 5 18013
pruddy Faensnudsuasimueannsnagudeyannnisdunivaliiifsitesly

Tassnsiiouanamsmanudndulunisideundasnulsna
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. y Aldane A
a1au srgn1sdagunlag . RV
(um) ADINTITIN
1 WagugSumu191U Sandwich Panel 2,810,856 | Wwes | MPEFuMIe AN unigs
1AseaNIs nigSumanluviesdiu
2 veetulanaTu madundeusiuan 1,475,351 | w@wmihi Py . .
WernuUasanslunisldanuuay
et v o N
- sesfuduugldauniiugy
Uaanne
3 ONLUUNAIANNIBATO b 1,394,949 | wuuinldaseunguivufinisans
Hoonuuy , . }
wazldmsngauiuaninwnda
4 WagugT UM Quick Shutter door 1,344,574 | 93w | % .
Asumandnvinulifinanin
TAsan1s
5 aseiesveslvy e 3.50x12.00 U. 1,091,851 dsumin | nundslddiemesenisdanisuey
98N Tuenans
6 Wasuiund ot duuiumaety 1,025,349 ERRGR 3 .
r ansunulaglinsznuamnn
13p) 1A59NS
7 faA1EenITe 15O Wall Titlauualasandsan 595,054 ERARR e .
- Yosiurlu au wastdusannaieuen
ASIAUAN 1As9NS
8 WAsuAWLes191n 536,355 | Hoenuuu | wuuiussuiehivings intdda
9 Waew 150 Wall 1 100 1. 1w 1S0 Wall 385,296 191984 —
anAuNY
Y7 42 1. 1A59n5
10 | W&gu PVC Tile viun 2 11w, 11 OA Floor g 361,680 | L,
o gy HODNUUY | HeA ey
150 13l wSouanflium AU 5
39U 11,021,315

aa

PNuINuFsulUainansenuselasiNsinnigauedlasinsi 1 231w 10

$18n15 sauugann 11,021,315 v nuddsunlasdulvgiinainanudainisves

HOBNWUULALANYBILATINTG

M1319 4-8 uUdsulUainansEugEavedlasainisn 2

. . Alddne | anudesnis
a1nu sren1siUagundas RV
(U ) oyhl
1 umalassadrmdsnmdnanelu: v Top 4,614,040 . Tnsadanmdniadyiu
1994 Y
Coat: Benjamin Moore Eggshell Finish 40 LEIUAn ANTY wnli
1A5INs y L
lumsou Untlosonadouanimiigu
2 umalassadavdanmdnnigly: ma Alkyd 2,042,280 . Tnsandanmdniadyiu
UGN Y
Enamel Finish 40 lupseu LEILAR ANTU WAZHY 9N
1A59n13 . . «
launtosenaldonanimsiiu
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. y Aty | Anudesnis
a1au s1gn1stlasuLUag Lne)
(um) N
3 Punmalasarmdanvannielu: 1 Anti-Rust 945,500 HRUGE Yosuatinuazinangnislyd
Primer: Nippon Paint 50 lumseu 1A3Ins Y
il nunlasadrmdiavanaielu: masesiiu 888,770 SRURR WinnsBannzvesdinay
Alkyd Primer 50 lumsou (Fuwsn) 1AT9A13 HJosunisinnsoudosiu
5 umalasasmdennnanniglu: nd Alkyd 888,770 SRR NANUULATUSEANT AN
Primer dufiges 50 lunsau TAsens Tunsteariuaiiu
6 Nuntineuen: NlareunIAUaan N 150 uu. 868,260 . WUedlATINSHALABIANT
SULON o N, & oy |
THwvavauaiuildausdns
1AsaMs .
Falau
7 NUETINEUEN: ATUYUNTIeNTa 859,300 191984 WalRanTaSuane wiou
TAsens drsunsenusanazna
8 Muranguen: MRIAUNSAUASN YN 200 L. 699,550 Wues F99N15ANULTUTIVD NS
1A59715 Wiy
9 urineuen: niliraunIauaan vl 100 wul. 606,480 11009 - g J .
foansantvtinlAsaEsng
TAsans
394 12,412,950
5 A A . o AP
QWHUUQWULU@EJULLU@QVIQJNaﬂ33‘1/]‘UG]E]Iﬂi\‘iﬂ?iﬂqﬂwa‘ﬂ%@ﬂiﬂﬁﬂﬂqiw 2 U 9 919

3 sauuyaan 12,412,950 vv nulasuudasdnlngiinaneiiudensveiinves

1AS9N1S

M15197 4-9 NuUFrULUaIINANSENUGIARYRIlATINIGT 3

o ¥ AldTe | Audeens
a1y s1gn1slasuLUag RV
(v ) N
1 fafsszuuySuanaludluNuinSHanLUY 10,469,007 GRULN ienIuANgunIluNuANG sl
Pre-cool + Zone Cooling TAsans WANZEUAUNIZUIUNITHER
2 | Aadsszuudsuenmaluiuuu Spot Cooling 6,214,557 - WnUszansamlumsszue
. ™ L1009 . .
(ANANHNSDUNNATEIINTA 50%) ANLSIU anANNSDUAYANIIN
1AsaMs i .
LAS899NS
3 wssulAsIEsAud nSuauIAn 2,007,870 HRUGR Wase9suNSIENEaIAs Y
TAsens aUNAR
il WLAURUNIEINY Epoxy 1,254,424 HRUGR Wasasduthuinsadudud waz
TAsens HNAUN U UABNS UM
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A1519% 4-9 (710)

. y alddne | Aaudasnis
a1au sren1slagunlag RV
(U ) N
5 a$afundafvvesiufiunieuanainis 991,870 HRUGE WLNULAUYe95095UUS I
TAsens FuARNTU
39U 20,937,728

Tunulisullaininanssnuaalasan1suInigavadlasanisn 3 191uu 5
519015 Tadugan 20,937,728 Nudsunlasdinlvgiinainaaudein1svesdives

1ASINS

4.3 W3suigu Change Order ¥84lAsInN159ANEN
MNFIeNsNuRsuLaiante Faladaseanunieed 4-7 §1 4-9 aunsaasuteya

y) ¢ va a v ~ E ok r-:ll
f\]qﬂﬂqiﬁuﬂ’]wmamLﬂ‘EJ'JGUENIUIﬂﬁ\?ﬂ’ﬁLW@LLﬂ@QLWG}Naﬁ?qﬂJQWLUUIUﬂW?LUaEJuLLUaQQ']u N5I9N

a

nsiSeuimeualdinenulisullamiuaunesmnisvedusazieluudazlasinig Ay

4-11
wWisuiigualdaneanudisundasmunainufosnisvasusasiglundaslasanis

100%
90%
80%

70% 20,937,728
0
60%

50% 1,756,629 1,475,351 1,344,574 1,091,851

40%

30% 12,412,950
20%

0

10% 7,136,555

0%
o o 2 & 20
a&d\ @"Q & é\\{\ &
S ) D NS A& o
Q Q D o
o Xy & ) N
) D > & & <
NSl 9 ((Q g@ °
5
N
NS
Olawnsn 1 Jlasensii 2 ] lesensd 3

JUN 4-11 neidSeuiigualdinenulisuwdamumiusesnisveudazigluusdaz

1A5INNS
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nnsuaninsUssufisualdtesuddsundasmunnudeenisvesusaziiely
wiazlasens nudn anudsansiUasusdasuainidivedasenisifuleiidalddiean
m3Lﬂé"aul,maqmmﬁqﬂumiaﬂmqmi 16un 1A59n157 1§92 7,136,555 U 1Asenisd
2 §9U7U 12,412,950 UMW warlATanIsil 3 $1uau 20,937,728 U dnSUAINGBInIS
Wasuwasuvesesy 7 lowA geanuuy deldane 1,756,629 um anelulaseanisd 1
Wanidiaudasade Sadldane 1,475,351 v amglasenisd 1 fivsnwilasanig 3
Aldane 1,344,574 v lawglassnisi 1 gFuminneadns deldsqe 1,091,851 v

NILIASINNGT 1
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5.1 asunanisAne

¥ '
aa v & A

nsfnuiiifngUszasdiioliassidunuiiAsdosiunisnoaiandadudn sauds
Haduiidsmansznudenisisunlaunuszrinanssndulasnis feifionuuimisan
Anuidsfienaiind unaziiindseansamlunisumsdunu Tasvinissusmdeyaann
TassnsnsdiAnundituiinlinsenszesnannsnoaisiusidalasnisaundnaia dothan
AinTzviesAusznevvesiuuLazdadefiinansynuseyainisieains aguiladeiidnasie
nsiasuLlasiunumInsaagnsdenveslasansaziudndmsdsuuUasesfunuy
yansaLazsunIIs e nulszIaiinnansally Inefivrrldanefifiutunazanadldun
Funuiannoaisuazussnuiuasuulas auaneaata nMsuImsiansduuiaznisld

IS a (% 0

NINYINTBENAUTLANTAIN HANTENUIINANLATHIAWALANNIEAAN LU TIATANTIHY

' [
I =

WU A UNNIgy WWusu

wanINUILAILATIEVNTAANYINAATUITI Lnsaruisasvydadendeanonis

WasukUassunulenaun 5 Usenis aad

q

¥ ¥

1. JaduiutemyuawasaInggIu
nsoonkuLRaAvetliaenadastuNns A uAIaen sy wiengunedi
\Aertesdesusud suianuielasasiddiinssnudedmunvesmiisaudidinfugua
feghau nsinsmiusnlulasinisiteliiulunusnessuaiuuasnse
2. Yaqeanuitendunisida
raedlasimssioinisuiulsnisTinuresenmsviedneasnsliinoulanduiniu
maifiuvnfutsziftesesiuiinauesfiinniuredasimansoonuuuszuuyiuenall
dielimneaufudnuazamslfoluiuiinwde
3. Yaduanusiuyuiazsulssan
madenlifanfivisanduyy msdsuFumundufiusmnyiesiuiieanailtane

MIandUITUTEIMEIA1 99N Double Roof tlu Single Roof Lieansuyulase
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4. Yadesnunmuninuaregnisldny
madenlitaniiiannmgsdudoduornisléon wu mildfsesiiutuaiuuaya
\nAeuvanetl MstiunuuTeNTireunIatieiuALT s suaT LU R ULRTLT
5. Jaduaunisvenslasanisiuauinng
nsuiialassadierusesiudmsunissenslasinisluouian nsindassuuydu

2INANTDITUNNT I UANINTU

5.2 Lmeamsﬂaaﬁumms;n']smé"autmmmu
Mndeyaniaiuisuuasnuesis 3 Tasans annsnay wwavnsnistestuanvaues
Mswasuuvasny eidumnavyaudnuazyesaivnndn ndeuuuimsdeiulusuian
fail
1. avmsnumseenuuuiaznusulinsounay Wy uuuvdseniivensalinsoungy
fiudldann wWasushumisnai foavdsuTasvdelasiadnsunegianseimanzaui
ann
ISR
wnmstlesiu: Sauszyusmtuseninaiiueeniuy 3mng waggldnuaia e
U03aANUABINITOLNATUNMU YIIMTdITIRan T ukazaeInisidauneusaniuy
939 #5814 Value Engineering (VE) Lﬁam’maaummmmxamaﬁa@uazLLUU&?@LLGiéfu
2. awAINMSUSMSIANSERUMNN WU WasudSusnau Sandwich Panel /
Quick Shutter door imsizRaAMNULA §Sumsnyaunaiuly
wnmsdesiu: AmdengFuimnseinasiussiiuiidaay Wy Ussianany, auam
U, AUATIIAN TaVideygInTen ﬁa%ﬁm@mmw (KPI) uaz Woulunsenidndaya
noaeugsumnluuswaanneuldlulasanisive
3. amandefmuadiueaasnsds / ngrng 1wy venetulauasmaduiteniny
Uaenade iuaumuiuiiosessuthmin Wasutaniuaufeunioru
wwInedesiu: asaaeungvune wazdeninuaniuaulaeniveg1aazidenly
syugopnLUY YemuTuIndifergduanuasnds vieldamind EHS dausiszey
TN
4. amnaInnIsandunu Ly WAsuwsundsaassiudutuien Wasu 150 wall
¥ 100 1y 1 42 Ju,

wwInedesiu: mIsiasanNsanfuuiNiunsUsediuransenuluszezen?



40

lgwan Life Cycle Costing iveguansynuaunusinlunaenaignisldnu
5. @1W999INN139818N15 189U MTen1TeuNwe A kiliieae 1wy wieulassaig
° [ £% & Ao [ a a a £ 44' v
AudmTueuan aS1NUNIRNUITILANILAINENTS ISO Wall tivetsariusy
WUINIUB9AU: 2NURULA BAITVEI8AANTIUE9UUT (Future Expansion Plan)
deansiudedfuinisuasadsduaindanuduuldunsldnuass [Wnsieseiuualiy

AsuiulaveInanIsUlUNUALATINIT

5.3 dalauauug

MnsansAnwINMTUAsuLasiununmsataznesoslulassnisneainendsdudn
$209n1531A9 18T 1UIULAZLARTIYDS Change Order fiiind ululassnis anunsnasy
forausuurdmiunisfnuluounanldded

1. n13iFsuLisunansgnuues Change Order lugnaivnssuneadiaszandy
adsAuAduisnidluvszinnvesasinsioatns msdnudunumansaagmadesly
Tasansneasneusziandu Wy ennnsddneu Tseusy ielassadanugi o1ataeliiie
auidlafiaseuaguuinduAsfusuuuues Change Order wazwuamnalunisuimis
v

2. MIANYINANTENUVBIFUNULASTALAADIN Change Order usnanduvuiaansa
Funnndudnarlduds msiinsfinwinanszuresiunuudafiiiniuain Change Order Ltu
ANua1glun1sAndulaTentg N1sgedelananiegsna wasnansEnunenInanYalves
fsumnuandnvediassms ieliAnanudlafiany soidduiefunanssmures Change
Order

ndotauanur iy nsanwIdelueuenanansatluimukuImidlunisusms
sunulassnisneasiandsdudlsiivssansamannty anauidesain Change Order was
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Material Labour TOTAL
unit
DESCRIPTION UNIT | QUANTITY unit cost BUDGET
cost
(Baht) (Baht) (Baht)

PILING WORK
PC Spun pile @ 300, L = 14 m. (Safe load

NO 318 6,930 - 2,203,740
= 500 kN/pile)
PC Spun pile @ 400, L = 14 m. (Safe load

NO 43 9,975 428,925
= 700 kN/pile) S
Pile head trimming for pile M-300

NO 318 350
w/disposal - 111,300
Pile head trimming for pile M-400

NO 43 500 21,500
w/disposal =
Plug end and Additional dowel for PC Spun

NO 318 280 120 127,200
pite @ 300
Plug end and Additional dowel for PC Spun

NO 43 600 - 25,800
pite @ 400
SUB TOTAL (1) PILING WORK 2,918,465
EARTH WORK
Excavation (by Manual) M3 147 - 192 28,224
Excavation (by Machine) M3 1,316 - 115 151,340
Disposal soil of in site M3 292 - 102 29,784
Backfill by excavated soil M3 1,171 - 75 87,825
Compact sand thk. 60 mm. M2 3a1 50 41 19 189,000
Polyethylene sheet thk. 0.2 mm. M2 3,027 38 - 115,026
Termite control (Soil treatment) w/ 3-year

M2 3,027 35 - 105,945
maintenance
SUB TOTAL (2) EARTH WORK 707,144
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Material Labour TOTAL
unit
DESCRIPTION UNIT | QUANTITY unit cost BUDGET
cost
(Baht) (Baht) (Baht)

CONCRETE WORK
50 mm. thk. Lean concrete 135ksc at 28
days
Lean concrete M3 166 1,701 351 340,632
Reinforced concrete 240ksc at 28 days
mixed with approved admixture as
described in -
Concrete for footing : fc' 240 ksc M3 65 1,883 296 141,635
Concrete for ground beam : fc' 240 ksc M3 M 1,883 296 248,406
Concrete for wall : fc' 240 ksc M3 20 1,914 296 44,200
Concrete for ground slab : fc' 240 ksc M3 684 1,914 296 1,511,640
Concrete for column : fc' 240 ksc M3 141 1,914 296 311,610
Concrete for suspended beam : fc' 240 ksc M3 209 1,914 296 461,890
Concrete for suspended slab : fc' 240 ksc M3 213 1,914 296 470,730
Concrete for corbel : fc' 240 ksc M3 1 1,914 296 2,210
Concrete for stair : fc' 240 ksc M3 11 1,883 296 23,969
Expansion joint w/sealant M 153 230 - 35,190
Drill and insert Chemical Bolt M20X170/108

SET 6 750 - 4,500
with HVU+HAS (HILTI)
SUB TOTAL (3) CONCRETE WORK 3,596,612
FORM WORK
Formwork for footing M2 192 176 160 64,512
Formwork for ground beam M2 652 176 160 219,072
Formwork for ground slab M2 317 176 160 106,512
Formwork for column M2 990 198 176 370,260
Formwork for suspended beam M2 1,191 198 176 445,434
Formwork for suspended slab M2 1,033 198 176 386,342
Formwork for corbel M2 4 330 176 3,542
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Material Labour TOTAL
unit
DESCRIPTION UNIT | QUANTITY unit cost BUDGET
cost
(Baht) (Baht) (Baht)

Formwork for wall M2 324 198 176 121,176
Formwork for stair M2 T 198 176 28,798
SUB TOTAL (4) FORM WORK 1,745,648
REINFORCEMENT BAR WORK
Steel bar reinforcement to standard of
TIS (Grade SR-24, SD-40 ) reinforcement
to concrete works including hooks and
cranks as described in -
Reinforcement bar for footing TON 6 24,589 4,382 167,742
Reinforcement bar for ground beam TON s 24,589 4,382 526,693
Reinforcement bar for wall TON 2 24,589 4,382 56,493
Reinforcement bar for ground slab TON 80 24,589 4,382 2,306,961
Reinforcement bar for column TON 28 24,589 4,382 803,076
Reinforcement bar for suspended beam TON 42 24,589 4,382 1,208,091
Reinforcement bar for suspended slab TON 26 24,589 4,382 740,209
Reinforcement bar for corbel TON 0.15 24,589 4,382 4,346
Reinforcement bar for stair TON 8 24,589 4,382 220,469
SUB TOTAL (5) REINFORCEMENT BAR

6,034,080
WORK
STEEL STRUCTURE WORKS
Steel structure for roof truss TON 68 39,732 18,060 3,937,947
Galvanized Steel structure for canopy TON 7 62,586 18,060 587,103
Steel structure for gutter frame TON 5 39,732 18,060 275,090
Steel structure for column TON 5 39,732 18,060 314,966
Steel structure for siding frame TON 36 39,732 18,060 2,101,895
Galvanized Steel structure for Terrace CDU TON 7 62,586 18,060 558,877
Steel structure for corridor TON 8 39,732 18,060 450,200
Steel structure for Shutter frame TON 2 39,732 18,060 130,032
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Material Labour TOTAL
QUANTI unit unit
DESCRIPTION UNIT BUDGET
TY cost cost
(Baht) (Baht) (Baht)
Steel structure for isowall TON 10 18,060 605,082
39,732
Steel structure for ramp TON 1 18,060 37,565
39,732
Steel structure for support lift TON 3 18,060 194,181
39,732
High tension bolt, Turn buckle and A-Bolt TON 153 - 633,442
4,128
Non-shrink mortar grout t=50 ,350x225 NO 40 440 - 17,600
Non-shrink mortar grout t=50 ,250x250 NO 4 350 - 1,400
Non-shrink mortar grout t=50,300x130 NO 12 220 - 2,640
Fireproof paint to steel structure for roof truss
M2 2,094 210 439,740
(1 hour) w/ topcoat for roof structure -
Fireproof paint to steel structure for roof truss
M2 805 210 < 169,050
(2 hours) w/ top coat for roof structure
Rustproof paint for steel structure (35 micron) M2 6,129 46 - 281,934
Oil paint for steel structure M2 3,230 65 - 209,950
SUB TOTAL (6) STRUCTURE STEEL WORK 10,948,694
ROOFING WORK
Double Steel Roof : Aluzinc steel sheet V-650
t=0.5 mm, TCT w/ (Bottom) Aluzinc steel M2 2,379 738 144 2,098,278
sheetW-825 t=0.5 mm, TCT
Roof : Aluzinc steel sheet V-650 t=0.5 mm.
M2 718 423 72 355,410
H=110 Boltless type
Roof : Aluzinc steel sheet V-650 t=0.5 mm.
M2 22 423 72 10,890
H=110 Boltless type
Canopy : Aluzinc steel sheet W-750 t=0.5 mm.
M2 208 342 72 86,112
H=110 Bolt type
Roof Insulation: Glass wool 16kg/m3, t=25 mm.
M2 2,379 54 620,919
w/alum. foil one side & galvanized wire mesh 207
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Material Labour TOTAL
unit
DESCRIPTION UNIT | QUANTITY unit cost BUDGET
cost
(Baht) (Baht) (Baht)

Roof Insulation: Glass wool 16ke/m3, t=25
mm. w/alum. foil one side & galvanized M2 718 207 54 187,398
wire mesh
Ridge cover flashing M 60 360 54 24,840
Junction flashing w/Extension flashing M 84 720 108 69,552
Gable flashing M 239 315 54 88,191
Eave flashing w/ Silicone sealant M i’57 288 54 53,694
Canopy flashing M 41 315 54 15,129
Edge insulation flashing M 367 180 54 85,878
Roof gutter : ZAM thk.= 1.2 mm size

M 117 2,250 495 321,165
500Wx500H
Canopy gutter : ZAM thk.= 0.8 mm size

M ar 1,620 495 99,405
300Wx300H w/support
Over flow SQ-100x200 10 5,850 - 58,500
Roof drain : @150 mm. M 21 2,200 3 46,200
Down spout : PVC. pipe @150 mm.

M 253 900 405 330,165
including support & elbow w/ PU Paint
End eutter SET 10 585 - 5,850
Forming on site LS 1 76,500 - 76,500
Transportation charge LS 1 180,000 - 180,000
Lifeline w/ Safety Equipment LS 1 72,000 - 72,000
SUB TOTAL (7) ROOFING WORK 4,886,076

TOTAL COST

30,836,719
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Rate Amount
Description Qty Unit from
Material Labor
budget
Excavation and Earthwork To Collection 6,172,394
Excavations
Excavations for footing 9,237 m3 - 104 960,648
Excavations for drop panel 366 m3 = 104 38,064
Excavations for pit 297 m3 = 104 30,888
Excavations for slab 2, 1% m3 - 104 221,208
Excavations for ground beam 2,107 m3 - 104 219,128
Backfill excavations; Excavated material;
compacted backfill to 95% standard 9,932 m3 o 128 1,271,296
proctor - Footings & Ground Slabs
Compact existing ground 18,383 m2 3 23 422,809
Filling to Excavations; Compacted sand. 115 m3 779 94 100,395
Remove excavated material ; off site. 4,202 m3 - 104 437,008
Pile Cut and Remove, off site. 1,615 no. - 730 1,178,950
Plug end and Additional dowel for PC Spun
1,615 no. 800 - 1,292,000
pite @ 500
Concrete Works To Collection 52,168,080
Lean concrete 150 ksc cylinder. I 4725 m3 1,755 441 2,470,500
Reinforced concrete to foundations 320 ksc
2,206 m3 1,951 441
cylinder. 5,276,752
Reinforced concrete to column 320 ksc
2,143 m3 2,003 441
cylinder. 5,237,492
Reinforced concrete to beam 320 ksc
5,905 m3 1,951 441
cylinder. 14,124,760
Reinforced concrete to slab 320 ksc
5,735 m3 2,003 441
cylinder. 14,016,340
Reinforced concrete to stair 320 ksc
236 m3 1,951 441
cylinder. 564,512
Reinforced concrete to RC Wall 320 ksc
165 m3 2,003 441 403,260
cylinder.
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Rate Amount
Description Qty Unit from
Material | Labor
budget
Reinforced concrete to Roof RC Gutter 320
271 | m3 2,079 441 682,920
ksc cylinder.
Concrete Topping 75 mm 2,198 m3 2,003 441 5,371,912
Reinforced waterproof concrete to roof
1,180 | m3 2,079 441 2,973,600
slab 320 ksc cylinder
Reinforced concrete to additional filling
428 | m3 2,003 441 1,046,032
concrete 320 ksc cylinder
Formwork To Collection 23,013,369
Formwork to sides of foundations 3,231 | m2 231 155 1,247,166
Formwork to columns. 124517 (82 258 155 5,169,521
Formwork to beam:s. 25,893 | m2 231 155 9,994,698
Formwork to slabs. 9,841 | m2 231 b5 3,798,626
Formwork to stair. 1,507 m2 231 155 581,702
Formwork to Lift wall. 1,544 | m2 258 155 637,672
Formwork to Roof RC Gutter 2,719 | m2 286 100 1,049,534
Formwork for curve beam 528 | m2 232 180 217,536
Formwork for curve slab 30 | m2 232 180 12,360
Formwork for additional filling concrete 789 | m2 231 155 304,554
128,573,82
Reinforcement To Collection 0
Footing
Reinforcing Bar; DB 12mm. 8,352 kg 25 4 246,635
Reinforcing Bar; DB 16mm. 11,225 kg 25 a 329,117
Reinforcing Bar; DB 20mm. 118,201 kg 25 4 3,465,653
Reinforcing Bar; DB 25mm. 154,111 ke 25 q 4,518,535
Reinforcing Bar; DB 28mm. 39,853 ke 25 4 1,168,490
Tie Wire. 1,659 | kg 36 - 59,890
Rebar for Column
Reinforcing Bar; DB 9mm. 3,302 kg 26 a 99,258
Reinforcing Bar; DB 12mm. 126,247 kg 25 4 3,728,074
Reinforcing Bar; DB 16mm. 7,262 ke 25 4 212,922
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Rate Amount
Description Qty Unit from
Material | Labor
budget
Reinforcing Bar; DB 20mm. 18,738 kg 25 4 549,398
Reinforcing Bar; DB 25mm. 104,170 kg 25 4 3,054,264
Reinforcing Bar; DB 28mm. 366,928 ke 25 4 10,758,329
Reinforcing Bar; DB 32mm. 107,594 ke 25 4 3,154,656
Tie Wire. 3,672 | kg 36 4 148,753
Rebar for Beam
Reinforcing Bar; DB 12mm. 217,950 kg 25 4 6,436,064
Reinforcing Bar; DB 16mm. 48,856 ke 25 4 1,432,458
Reinforcing Bar; DB 20mm. 53,485 ke 25 4 1,568,180
Reinforcing Bar; DB 25mm. 251,962 kg 25 4 7,387,526
Reinforcing Bar; DB 28mm. 270,931 kg 25 4 7,943,697
Reinforcing Bar; DB 32mm. 1,393 kg 25 a 40,843
Tie Wire. 4,223 kg 36 4 171,074
Rebar for Slab
Reinforcing Bar; DB 12mm. 431,634 ke 25 q 12,746,152
Reinforcing Bar; DB 16mm. 646,103 ke 25 4 18,943,740
Reinforcing Bar; DB 25mm. 1,030,172 | ke 25 oY 22208873
Tie Wire. 10,540 | ke 36 4 426,975
Rebar for Stair
Reinforcing Bar; DB 12mm. 16,404 ke 25 q 484,410
Reinforcing Bar; DB 16mm. 13,101 kg 25 4 384,121
Tie Wire. 148 kg 36 4 5,995
Rebar for RC Wall
Reinforcing Bar; DB 12mm. 14,140 ke 25 a 417,554
Reinforcing Bar; DB 25mm. 3,683 ke 25 4 107,986
Tie Wire. 90 | ke 36 4 3,646
Rebar for RC Roof Gutter
Reinforcing Bar; DB 12mm. 43 447 kg 25 a 1,282,990
Tie Wire. 218 kg 36 4 8,831
Wire mesh dia.6 mm. #150 mm 31,016 | m2 95 35 4,032,080
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Rate Amount
Description Qty Unit from
Material Labor
budget

Metal deck 3W t=1.2 mm. with steel gauge

1,715 | m2 1,173 195 2,346,120
of 0.9 mm.
Edge form G195 104 m 326 195 54,184
Reinforcing Bar for additional filling

22,046 kg 25 4

concrete 650,577
Roof Structure To Collection 79,988,264
Roof Structure
Allow 2 Hours fire rated 19,950 m2 154 51 4,089,750
Steel Plates for Roof Truss 89,023 ke 40 18 5,240,784
TR1-1:[H-300x305x15x15] 88,399 ke 40 18 5,204,049
TR1-2:[H-175x175x7.5x11] 43,446 ke 40 18 2,557,666
TR2-1:[H-300x305x15x15] 331,516 ke 40 18 19,516,347
TR2-2:[H-175x175x7.5x11] 146,530 kg 40 18 8,626,221
TR3-1:[H-175x175x7.5x11] 23,995 kg 40 18 1,412,586
TR3-2:[H-100x100x6x8] 13,065 ke 40 18 769,137
TRA-1:[H-175x175x7.5x11] 83,437 ke 40 18 4,911,936
TRA4-2:[H-100x100x6x8] 45976 kg 40 18 2,706,607
FB1: fly bracing[L-75x75x6] 31,852 kg 40 18 1,875,127
XBL:Rod bracing dia.25 mm. w/ turn buckle 1,948 | ke 40 18 Lig.679
Canopy Structure
CFB1 fly bracing[L-50x50x5] 107 ke 40 18 6,299
CSB1[H-400x400x13x21] 6,977 kg 40 18 410,736
CSB2[H300x300x10x15] 8,386 kg 40 18 493,684
CSB3[C-300x90x9x13] 1,495 kg a0 18 88,011
Gutter [SHS-50x50x3.2] 939 ke 40 18 55,279
PC1[CL-150x75x2.5x4.0] 3,260 ke 40 18 191,916
STB1[CHS-165.2x4.5] 72 ke 40 18 4,239
SB1[H-350x175x7x11] 3,176 kg 40 18 186,971
SB2[H-450x200x9x14] 7,597 kg 40 18 447,235
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Rate Amount
Description Qty Unit from
Material | Labor
budget
XB1:Rod bracing dia.25 mm. w/ turn buckle 172 ke 40 18 10,126
CXB1:Rod bracing dia.12 mm. w/ turn
49 ke 40 18 2,885
buckle
High tension bolt & Anchor bolt for steel
951,367 | kg 4 - 3,900,605
structure
Purlin Z-25024, Superdyma, 2.40 mm thk 16,330 m 580 84 10,843,120
Bridging for purlin C7510 (Included angle
2,194 m 199 50 546,306
and bolt)
Galvanized tie rod dia. 12 mm. 473 ke 62 18 37,674
Non-shrink grout t=20 mm., 400x400 mm.
2 | no. 560 - 1,120
(40Mpa)
Non-shrink grout t=20 mm., 570x570 mm.
5 no. 560 - 2,800
(40Mpa)
Non-shrink grout t=20 mm., 500x500 mm.
44 | no. 560 - 24,640
(40Mpa)
Non-shrink grout t=25 mm., 250x250 mm.
31 no. 700 - 2,100
(40Mpa)
Non-shrink grout t=30 mm., 350x350 mm.
90 | no. 840 = 75,600
(40 Mpa)
Paint for exposed exterior steel work
(Canopy&Link Bridge)
Degrease with SSPC-SPI solvent dianions 1,040 | m2 11 11,440
Blast surface to SSPC-SP10 standard
1,040 | m2 154 160,160
(Equivalent to 8501-Sa2.5)
Apply one coat 50 microns interzinc 42
1,040 | m2 123 21 149,760
zinc rich epoxy primer or equivalent
Apply one coat 125 microns intergard 475
1,040 | m2 98 51 154,960
zinc HS high solid epoxy or equivalent
Apply one coat 50 microns interthane 990
1,040 | m2 88 51 144,560
polyurethane finish or equivalent
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Rate Amount
Description Qty Unit from
Material Labor
budget
Paint for exposed interior steel work
(Roof)
Degrease with SSPC-SPI solvent deanins 18,910 | m2 - 11 208,010
Mechanically clean surface to SSPGSP3 5
18,910 | m2 52
standard 983,320
Apply one coat 50 microns interprime 312
18,910 | m2 26 21
alkyd primer or equivalent 888,770
Apply a second coat 50 microns interprime
18,910 | m2 26 21
312 alkyd primer or equivalent 888,770
Apply one coat 40 microns interlac 665
18,910 | m2 57 51
alkyd enamel finish or equivalent 2,042,280
Structural Steelwork To Collection 40,898,108
Clean room Ceiling Structural
HM10[H-100x100x6x8] 10,320 ke 40 18 607,538
SB10[H-250x175x7x11] 120,698 ke 40 18 7,105,491
SB11[C-250x90x9x13] 321,813 ke 40 18 | 18,945,131
STB10[L-65x65x%6] 38,303 kg a0 18 2,254,898
XB1:Rod bracing dia.25 mm. w/ turn buckle 8,604 ke 40 18 306,517
CXB1:Rod bracing dia.12 mm. w/ turn
70 ke 40 18 4,121
buckle
LSB1[CHS-323.8x9.0] 2,365 ke 40 18 139,228
LSB2[H300x300x10x15] 2,820 ke 40 18 166,013
LSB3[H-300x150x6.5x9] 2,448 ke 40 18 144,114
LSB4[CHS-273x6.0] 6,282 ke 40 18 369,821
BA101[H-450x300x11x18] 51,980 ke 40 18 3,060,063
BA102[H-400x200x8x13] 35,716 ke 40 18 2,102,601
High tension bolt & Anchor bolt for steel
601,419 | kg 4 - 2,465,818
structure
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Paint for built-in steel work
Degrease with SSPC-SPI solvent dean ins 14,622 | m2 - 11 160,842
Mechanically clean surface to SSPGSP3
14,622 | m2 - 52 760,344
standard
Apply one coat 50 microns Intergard 251
14,622 | m2 123 21 2,105,568
zinc phosphate epoxy primer or equivalent
Miscellaneous To Collection 26,294,464
PS1; 300 mm.Thk. Hollow core slab. (Span
3,647 | m2 580 137 2,614,899
2.40 - 7.00 m, LL=1000 kg/m2)
PS1; 300 mm.Thk. Hollow core slab. (Span
25,655 | m2 786 137 | 23,679,565
10.00 m, LL=1000 kg/m2)
Other Items To Collection 2,388,879
Plastic Sheet (Polyurethane membrane thk.
20,111 | m2 55 - 1,106,105
0.25 mm)
Termite Protection (Soil treatment) 18,845 | m2 32 603,040
Swelling Water stop : Sika CJ Hydrotite or
618 | m 383 150 329,394
equivalent
Scabble surface for construction joint and
3304 | m - 30 99,120
contraction joint
75 Seating on 2 layers asphalt paper typ. 2,370 m 106 = 251,220
Roof Work To Collection 20,733,926
Roof : Metal roof cladding boltless clip,
BMT 0.55 mm (Color bond of white) 13,348 | m2 547 76
8,315,804
AZ150, G550
Canopy : Metal roof cladding boltless clip,
BMT 0.55 mm (Color bond of white) 384 | m2 547 76 239,232
AZ150, G550
Roof Insulation : Rockwool, Cool 'N'
Comfort 920, t=50 mm or equivalent w/
13,348 | m2 372 61
Galvanized wire mesh zing coating at 1"x1" 5,779,684
Spacing
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Rate Amount
Description Qty Unit from
Material Labor
budget
Canopy Insulation: Rockwool, Cool 'N'
Comfort 920, t=50 mm or equivalent w/
384 m2 372 61 166,272
Galvanized wire mesh zing coating at
3/4"x3/4" Spacing
Ridge cover flashing 300 m 525 56 174,300
Gable flashing 24 m 525 56 13,944
Eave flashing 567 m 285 56 193,347
Canopy flashing 169 m 525 56 98,189
Roof drain : @200 mm. 63 no 3,000 189,000
Down spout : PVC. pipe @200 mm.
1,099 m 1,660 - 1,824,340
including support elbow w/ Paint
Forming on site 1 (s - 221,810 221,810
Transportation charge 1 (s - 60,000 60,000
Life line w/ Safety Equipment 1 ls = 829,620 829,620
Sub-Girt, 1.5 mm thk. 9,956 m 208 56 2,628,384
Demolition Works To Collection 524,383
Demolish existing fence 138 m 1,556 - 214,728
Demolish existing drainage pipe 67 m 2,334 - 156,378
Excavations 366 m3 o 104 38,064
Backfill excavations; Excavated material;
compacted backfill to 95% standard 366 m3 - 128 46,848
proctor - Footings & Ground Slabs
Backfill by Imported soil 24 m3 300 100 9,600
Compact existing ground 2,555 m2 - 23 58,765
TOTAL COST 380,755,687
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Description Qty Unit from
Material | Labor
budget

Excavation and Earthwork To Collection 2,796,578
Excavation (by Manual) 290 M3 - 160 46,400
Excavation (by Machine) 2,608.00 M3 - | 111.00 289,488
Disposal soil of in site 1088 M3 - 89.00 96,832
Backfill by excavated soil 333 M3 - 90.00 29,970
Soil improvement (Cement 70 kg/m3 mix with
T A 1,477.00 M3 328 | 327.00 967,435
Finished grade for soil cement area 1,768.00 M2 - 12.00 21,216
Compact sand thk. 60 mm. 943.00 M2 %3 27.00 56,580
Backfill by loosen sand 15.00 M3 465 | 143.00 9,120
Polyethylene sheet thk. 0.2 mm. 6,479.00 M2 28 7.00 226,765
Crusher run t=100mm. w/ compaction @ 300 mm rrpeg " 124 | 42,00 1,052,772
/layer
Concrete Works To Collection | 6,627,488
CONCRETE WORK
50 mm. thk. Lean concrete 135ksc at 28 days
Lean concrete 365.00 M3 | 1,542.00 372 698,610
Reinforced concrete 240ksc at 28 days mixed
with approved admixture as described in -
Concrete for footing : fc' 240 ksc 262.00 M3 | 1,707.00 315 529,764
Concrete for ground beam : fc' 240 ksc 74 M3 | 1,707.00 315 149,628
Concrete for ground slab : fc' 240 ksc 1519 M3 | 1,760.00 315 3,151,925
Concrete for column : fc' 240 ksc 314 M3 | 1,760.00 354 663,796
Concrete for suspended beam : fc' 240 ksc 222.00 M3 | 1,760.00 354 469,308
Concrete for suspended slab : fc' 240 ksc 141.00 M3 | 1,760.00 354 298,074
Concrete for wall : fc' 240 ksc 48 M3 | 1,760.00 354 101,472
Concrete for stair : fc' 240 ksc 16 M3 | 1,707.00 374 33,296
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Concrete for under ground water tank

19.00 | M3 | 1,781.00 | 374 40.945
(waterproof type) : fc' 240 ksc ’
Concrete for pit and trench : fc' 240 ksc & M3 | 1,707.00 354 14,427
Concrete for corbel : fc' 240 ksc 9 M3 | 1,760.00 354 19,026
Isolation joint 619.00 130.00 - 80,470
Saw cut joint 3,617.00 M 84.00 - 303,828
Water stop 8" 45 M 400.00 62 20,790
Cementitious Waterproof coating inside for pit:

81.00 M2 148.00 61 16.929
thk 1.5 mm ’
Waterproof sheet membrane outside pit =1.5mm 88.00 350.00 50 35,200
Formwork To Collection 3,710,936
Formwork for footing 764.00 M2 220 150 282,680
Formwork for ground beam 492.00 M2 242 154 194,832
Formwork for ground slab 268.00 M2 242 154 106,128
Formwork for column 2,014.00 M2 242 179 847,894
Formwork for suspended beam 1,445.00 M2 242 179 608,345
Formwork for suspended slab 476.00 M2 242 179 200,396
Formwork for wall 866 M2 242 179 364,586
Formwork for stair 134 M2 242 296 72,092
Formwork for under ground water tank 95.00 M2 220 150 35,150
Formwork for pit and trench 36.00 M2 220 150 13,320
Formwork for corbel 75.00 M2 242 296 40,350
Hollow core slab thk. 250 mm. Max Span 9.15

489 M2 561 117
m., LL=500 kg/m2 (Supply & Installation) 331,542
Hollow core slab thk. 400 mm. Max Span 9.15
314.00 M2 1300 355 519670
m., LL=1500 kg/m2 (Supply & Installation) ’
S.C wire mesh dia.6 mm. #150 mm. 803.00 M2 117 - 93,951
Reinforcement To Collection 7,242,288
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REINFORCEMENT BAR WORK
Steel bar reinforcement to standard of TIS
(Grade SR-24, SD-40 ) reinforcement to concrete
works including hooks and cranks as described in
Reinforcement bar for footing 20.93 TON 21,176 4,299 533,192
Reinforcement bar for ground beam 11.69 | TON 21,176 | 4,299 297,803
Reinforcement bar for ground slab 122.13 TON 21,176 4,299 3,111,262
Reinforcement bar for suspended slab 1292 | TON 21,176 | 4,299 329,137
Reinforcement bar for column 62.67 TON 21,176 4,299 1,596,518
Reinforcement bar for suspended beam 37.68 | TON 21,176 | 4,299 959,898
Reinforcement bar for wall 5.67 TON 21,176 4,299 144,443
Reinforcement bar for stair 3.17 TON ooyl WO 4,299 80,756
Reinforcement bar for under ground water tank 2.26 TON 21,176 | 4,299 57,574
Reinforcement bar for pit and trench 0.76 TON 21,176 4299 19,361
Reinforcement bar for corbel 4.41 TON 21,176 | 4,299 112,345
STRUCTURE STEEL WORK To Collection 35,740,720
STEEL STRUCTURE WORKS
Steel structure for roof truss 332 55 TON 39,605 | 17,672 | 19,047,466
Steel structure for canopy (Hot dip galvanized) 2.62 | TON 62,386 | 17,672 209,752
Steel structure for gutter frame 5.23 TON 39,605 | 17,672 299,559
Steel structure for siding frame 46.26 TON 39,605 | 17,672 2,649,634
Steel structure for support ceiling 14.61 TON 39,605 | 17,672 836,817
Steel structure for support LGS Frame 27.78 TON 39,605 | 17,672 1,591,155
Steel structure for stair 3.01 TON 39,605 | 17,672 172,404
Steel structure for stair (Hot dip galvanized) 8.03 TON 62,386 | 17,672 642,866
Steel structure for support sandwich panel 16.67 TON 39,605 | 17,672 954,808
Steel structure for AC stage 14.72 TON 39,605 | 17,672 843,117
Steel structure for duct 7.20 TON 39,605 | 17,672 412,394
Steel structure for support shutter 1.89 TON 39,605 | 17,672 108,254
Steel structure for pipe rack 6.76 TON 29,605 | 17,672 387,193
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Steel structure for electric tray 1.13 TON 29,605 | 17,672 64,723
Steel structure for runway beam 27.55 TON 29,605 | 17,672 1,577,981
Steel structure for backup truss 0.87 TON 39,605 | 17,672 49,831
Steel structure for support glass wall 4.29 TON 39,605 | 17,672 245,718
Steel structure for maintenance catwalk 1.31 TON 39,605 | 17,672 75,033
High tension bolt & Anchor bolt for steel
522.48 TON 4,115 - 2,150,005
structure
Non-shrink mortar grout t=30 ,300x200 63.00 NO 200 - 12,600
Non-shrink mortar grout t=30 ,350x350 82 NO 410 - 33,620
Non-shrink mortar grout t=30 ,400x250 13 NO 340 - 4,420
Non-shrink mortar grout t=30 ,400x400 8 NO 540 - 4,320
Non-shrink mortar grout t=30 ,500x500 3 NO 850 - 2,550
Non-shrink mortar grout t=30 ,350x225 8 NO 270 : 2,160
Non-shrink mortar grout t=30 ,225x225 32.00 NO 170 ; 5,440
Fireproof paint to steel structure (3 hours) w/
8,516.00 M2 228 - 1,941,648
top coat
Oil paint for steel structure 7,585.00 M2 75 - 568,875
Rustproof paint for steel structure (2 coats) 17,273.00 M2 49 - 846,377
EXTERNAL FINISHING WORK To Collection 6,257,695
ROOFING WORK
METAL ROOF WORKS
Roof : Aluzinc steel sheet t=0.5, V-650 Boltless
6,547.00 M2 396 72 3,063,996
type
Roof Insulation : Glass wool 16 kg/m3, t=25 mm
6,547.00 M2 137 54 1,250,477
w/alum. foil one side & galvanized wire mesh
Ridge cover flashing 64.00 M 344 48 25,088
Junction flashing 5 M 448 48 2,480
Gable flashing 203.00 M 288 48 68,208
Copping flashing 203.00 M 344 48 79,576
Eave flashing w/ Silicone sealant 151.00 M 432 48 72,480
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Edge Insulation flashing 332.00 M 172 48 73,040
Roof gutter : ZAM Sheet t=1.2 mm size
129 M 3070 - 396,030
W300xH300 w/support
Over flow : SQ-100x200 8.00 NO 1000 - 8,000
Roof drain : @200 mm. 8.00 NO 3000 - 24,000
Down spout : PVC. pipe @200 mm. including
83.00 M 2150 - 178,450
support & PU Paint
Forming on site 1.00 LS - | 80,000 80,000
Crane charge 1 LS - | 96,000 96,000
Transportation charge 1.00 LS - | 68,000 68,000
Labour camp 1.00 LS - | 320,00 32,000
Life line w/ Safety Equipment 1.00 LS - | 74,240 74,240
Canopy : Aluminum composite panel thk. 4 mm
(FR), Standard color By Knauf or siam born "X" 147.00 M2 2,450 1,000 507,150
Series (Included ceiling)
Canopy gutter : Aluminum composite panel thk.
4 mm (FR) WxH : 150x150 mm w/ waterproof 10.00 M 2,103 - 21,030
sealant
Roof drain : @200 mm. 2.00 NO 3,000 - 6,000
Down spout : PVC. pipe ®200 mm. including
13.00 M 2,150 = 27,950
support & PU Paint
Built-up Aluminum composite thk. 4 mm (FR),
Standard color By Knauf or siam born "X" Series 30 M 2,450 1,000 103,500
around canopy
EXTERNAL WALL WORK To Collection 308,002
ROOFING WORK
Concrete block 90x190x390 mm. 344.00 M2 250 113 124,872
Concrete lintel size 90 mm. 555.00 M 206 - 114,330
Reinforcement bar for CB wall 344.00 M2 125 75 68,800
TOTAL COST 62,683,707
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