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Analysis of Construction Cost for Structural Components of Four-Story Townhouse
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ABSTRACT

This research presents an analysis and comparison of construction costs for structural components of four-
story townhouse from method of cost estimation in different ways as follows : 1) unit cost method from the Bill of
Quantity( BOQ) 2) production rate method from construction schedule 3) production rate method including Risk
analysis of schedule. The unit cost rate of materials and labor from BOQ used the fair price of the Comptroller
General’s Department. The labor cost of the production rate analyzed from statistical data from daily report. The
Monte Carlo simulation technique was used in the risk analysis. The study found that the labor cost of the BOQ (fair
price) method were greater than the risk analysis method and the production rate method of schedule approximately
10.82% and 16.44%, respectively. In the construction duration point of view, the probability of finishing of the base
line schedule was likely 53 percent. Where as the construction duration was need to be extended approximately 7.43

percent for 100 percent of the probability of finishing.
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Anead 1N 198n31MIMAUNNUALIIUADE319939 (Actual Cost Experience) Lag 3) I5A13 AATILHANUIEFH
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a I'd 1 1 ] 1 d' 3‘,
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Y 1o Y Yo o ' Y a . 1
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2113 5185 PNTIN szaznm Sui fluaunea¥1a (CREW)
‘?II (Activity Description) M 1w Mason | Carpenter Iron worker Laborer
(Duration) STV ATRR LTt b Y
1 NUETENMANFIUTIN 5 1 5 5
(Pre FTG Rebar) 2 4 5
3 4 2
4 3 3
Nuuduaia 5 3 3
Auna 3.8 3.6
mitld 4 4
2 NUETINMANFIUTIN 4 1 4 3
(Pre FTG Rebar) 2 3 4
3 4 2
Nuuduaia 4 2 2
Ange 3.25 275
iy 3 3
3 NUIRTBRANFIUTIN 4 1 4 4
(Pre FTG Rebar) 2 3 4
3 3 3
nuudunaia 4 3 2
Aunay 3.25 3.25
iy 3 3
4 NUIRTBRANFIUTIN 3 1 2 3
(Pre FTG Rebar) 2 3 2
nudua’a 3 2 2
Ange 2.33 2.33
¥ 2 2
AU AN NITUNT
Aundenia 4 01ms 4 3 3
M au au
15197 2 LA IR 09303 luMsNuA I 1Ay SIMALs IRt IReALAD T
Equipment Rental Unit Cost (baht / day) Labor Unit Cost (baht/ day)
Tractor Backhoe Crane Mason Carpenter Iron worker Laborer
2500 4000 7500 400 350 350 300
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ﬂ151~3ﬁ 3 LLﬁﬂ\Wl’]ﬂﬁﬂx‘lfﬂi’JLﬂ5135Wﬁunuﬂ“ﬁﬂﬂ?iﬂﬂﬁ%}N”UfN'ﬁlNTL!ﬂf)ﬁ%}Nhlulmﬁs‘iﬂi]ﬂiillﬂ1iﬂ%ﬂu

Activity EQUIPMENT CREW Unit Cost
ID Description Tractor Backhoe | Mason Carpenter Iron worker Laborer Per Activity
SownTeasns snnunuuAe U (baht/day)
ST02 | Site Layout 1 0 0 2 0 3 4,100
STO03 | Pile 0 0 0 0 0 0 7,200
ST04 | Excavation 0 1 0 0 0 2 4,600
STO5 | Pre FTG Rebar 0 0 0 0 3 3 1,950
ST06 | Pre CO Rebar 0 0 0 0 3 3 1,950
ST07 | Pile Cut 0 0 0 1 0 2 950
ST08 | FTG Sand & Lean 0 0 1 0 0 3 1,300
ST09 | FTG&CO Rebar Install 0 0 0 1 2 2 1,650
ST10 | FTG Formwork 0 0 0 3 0 2 1,650
ST11 | FTG Concrete 0 0 2 0 0 4 2,000
ST12 | CO Formwork 0 0 0 2 0 2 1,300
ST13 | CO Concrete 0 0 1 0 0 2 1,000
ST14 | Back Fill 0 1 0 0 0 2 4,600

MNANTNA 3 FVTDAUIUMIAUNUAWTINTNOAS WUDIAUITY (Unit Cost Per Activity) IAAIAUNS

AUNUATININOAS NVOINNITY = Man x Cost (1)
A A ° A
1o Man @ UIUAUNY AIWA1T190 3
A 1 A =} [ I [
Cost o AWTIVRIALIIY ANATIN 2 Tedlu v /A
A0 U

[ [ =1 ~ <
&59]}11!‘1(]1!?]'l!Li\iﬂ'liﬂ’t']ﬁ%}N"’U’EN‘V]NQWHLG]‘JEJllmaﬂ§1Hﬂﬂ (STOS)
[ <3 o 1 9 o @
= (FUHANTIUIU 3 AL x AT 350 VINAU) + (ATTUNTIIUIU 3 AU x 300 LN/ )
=1,950 1IN/U

v & 9

iU AUNUAITIUOIRUNUATINNANGIUTIA A 1,950 19/u

MIANZHNMMNeaIa
g’/ a ' Y [ 9 awv dy [ ax = g‘/ o dy
PuAdUMI IATZHIIMAUNUAINDES 1 TumsIvetintailu 375 s1waziBoauazrunou Agll
351 1 maeniannyFilsnanu (BOQ)
Tagn 35703 Teyan19 9 I8N 51A1NA (Fair Price) Yo9AMITIagATIAAIUMANINAIA
yoansufayBna1aludl wa. 2550 Taol¥isnsneatag (Take Off) HAZAUIUTINIABNLG FIFIDG1IHAANT

XA 9 o a
LU@Q@]uﬂQ!LﬁﬂQiu@ni'N‘ﬂ 4
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4 o o @ a P ' ' o a i .
ﬂ1§1~3ﬁ 4 LLﬁﬂQGl’JﬂﬂNNﬁﬁWﬁﬂJﬂﬂﬁﬂﬁ’;mﬁ:‘wﬁmﬁﬂwu’mmﬂﬂﬂﬁﬂimmﬂu(Blll onuantmes ,BOQ)

wnan 83 d1wu | wise| $11Tag (Material Cost) | 51m1A152 (Labour Cost) | 511590
Item Description Q'ty | Unit | smvmiian 57 AV 3 Total
Unit Cost Total Unit Cost Total Amount
1 Site Layout Pile FTG CO0 and Backfill
L1 | analSuiviiazadienns 800.00 | ATy, - - 10 8,000 8,000.00
1.2 »!Tulﬁ]lfﬁll Pile 0.35x0.35x10.00m. 36.00 | Au 3,800 136,800 1,200 43,200 180,000.00
13 | nuyadu 45,00 | avw. - - 125 5,625 5,625.00
14 | sdaiadu 3600 [ Au 50 1,800 300 10,800 12,600.00
L5 MUY 34.00 | avw. 450 15,300 99 3,366 18,666.00
1.6 ﬂE)uﬂdﬁﬂWUﬂJ(Lean) 180 KSC Vlﬂﬂﬂlﬂﬁﬁ’ 5.20 | ayn. 1,690 8,788 398 2,070 10,857.60
1.7 ABun3A IAT9a319 240 KSC 1‘1'53Qﬂ‘U1ﬁﬁ’ 25.80 | auw. 1,770 45,666 498 12,848 58,514.40
1.8 | anum@n RB va 6w, SR.24 2492 | A, 19.50 4859 4.10 1,022 5,881.12
19 | anumdin RB @ 9 . SR.24 3082 | nn, 18.90 5,825 4.10 1,264 7,088.60
1.10 | 41UMAN DB 4118 16 13, SD.40 3,0306 | nn. 20.10 60,915 3.30 10,001 70,916.04
111 | adagnmin 108 | nn. 29 3,122 - - 3,121.56
112 | el Ga 100%) 162 | asu. 400 64,800 - - 64,800.00
113 | Awseny aen il 162 | asuL. - 133 21,546 | 21,546.00
114 | azyaen liuuy aszania 32| an. 38 1,231 - 1,231.20
SUB TOTAL( 1) 349,106.20 119,741.32 468,847.52

v
ad a

5N 2 ﬂ‘ls‘].hgll‘lm§1ﬂ‘lﬂ]ﬂllwuﬂ]iﬁ‘l!ﬁu31uﬁﬂﬁ%"l\i (Construction Schedule)
I a <Y ' ' P ' % VY v Y Aq o
UJuﬂ'ﬁ'Jlﬂ51$Wﬁunuﬂ'llli\?ﬂ'liﬂ@ﬁi]\?ﬂ]ﬂ]ii]']ﬂllwuﬁ'luﬂ@ﬁi'm Iﬂﬂi‘]ﬁ@unuﬂ'lﬂ@ﬁﬁ'mﬂi%

[ o ' 9 a . 1 a .. v o 1
DATINMININUNINUNUIIUNDTI 19939 (Actual Cost Experience) Y94 1ULAaZNINTTY (Productivity) Ad4A1081911

Y o

a o 9 = T 9 a A a d Y o 9 o @ ] ~
MTNN 3 Iﬂﬁluﬁl@ﬂgja‘ﬂhlﬂllﬁmlmuﬂﬂmi‘)ﬁiﬁﬁ)iQLWE‘J’JLﬂiWZﬁﬁunuﬂWﬂ?)ﬁiN muﬁmmamﬂugﬂﬂ 1

Activi Activi Orig | Resource 2016 I
IDW Descriprgan Du? Cost 21N0V 78 l 5 12 DEC 19 76 l 7 T
A . . . L L L !
STO1 START o 0.00 START
STOM Site Layout 1|LAYOUT 4,100.00 % Site Layout
STO21 Pile: §(PLE 7,200.00 A7 Pile
5TO31 Exacvation 2 |EXCAVA 9,200.00 AT Exacvation
5TO41 Pre FTG Rebar 4 |PFTGRE 7,800.00 /7 — Pre FTG Rebar
STO51 Pre CO Rebar 4(PCORE 7,200.00 /=77 Pre CO Rebar
STO61 Pile Cut 4 |PILECUT 3,800.00 Ay Pile Cut
5TOT1 FTG Sand&Lean 1(FTGSL 1,300.00 M FTG Sand&Lean
STO81 FTGECO Rebar Install 3|FCOMNST 4,950.00 iy FTG&.CO Rebar Install
STOS FTG Formwork 2 (FTGFORM 3,300.00 AmET FTG Formwaork
STO1M FTG Concrete 1|FTGCON 2,000.00 MfF FTG Concrete
STO111 C0 Formwork 1|COFORM 1,300.00 M7 C0 Formwork
STO121 C0 Concrete 1|COCON 1,000.00 A7 C0 Copcrete
STO131 Back Fill 1 |BACKFILL 4,600.00 M7 Back Fill

@

~ . o VI o ) ) ao &
31]‘“1 Project Schedule (HJL!ﬂ']ﬁ!!,ﬁﬂﬁGl,ﬁL‘HUGI'Jf’Jfﬂ\?"l]?NLLNLNTHﬂﬂﬁﬁ%ﬁ\ﬂﬂiﬂi\?ﬁi?\i‘ﬂﬂ\?\ﬂﬂ? gu)

A 1 a d 4
BN 3 MIVATITHANMALIVOUNUH (Schedule Risk Analysis)
a o A . . ° Y v 14
A AATIEHANITBIVOAULWUIIY (Schedule Risk Analysis) N394 laon13 1¥wenias
a 4 I A A ] a ' a 9 1 ' ) 1 Y a
aounInesu Il aTeelowielunsiaszianuasnu L uAIuA1 1951 AUTTEZAINE319 NTEY
o 4 o o . . ' ' 2 3
W3NS WeINToU 1av01fonaNn15 Monte Carlo Simulation lumsgumianuunziunaz Tomamsuduade

4
VBILNUITU Glmmai]ﬂﬁlﬁanﬁwmsqmmmﬁnm (Duration) ElJi’Nlm’dgﬂ"t]ﬂﬁillalugﬂuﬂllﬂ15ﬂ‘i$iﬂﬂ(§]’3lﬁj‘ﬂ
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RV GIY ( Triangle Distribution) TasMMUAAT Minimum Duration (a) Most Likely Duration (m) 8% Maximum
< aa a 4 I { < o 1 @
Duration (b) 9InM3sNUTeyaadanInnianesmem Temannuilullldnauszuduass dredndwaas

1 o 7o o Y . o o {
Tuzi 2 TaggiluuvdnyazfanduyeInsnsaedmVUAUMALY (Triangle Distribution) AaaAd 1ua15190

5

] ‘Remeﬂj Dec '16 Jan '17 Minimum | Most | Maximum
o Description Duration | P73 5 12 13 26 2 3 16 Ouration | Likely | Duration

STl START 0 s
ST02  Stte Layout 1 C’_lb 1 1 1
ST03 Pl s || S 5 6 T
ST04  Exacvation 2 2 2 2
ST05  Pre FTG Rebar 4 3 4 5
ST06 Pre CO Rebar B 3 4 5
STO7  Pile Cut 4 3 4 5
ST08  FTG Sand&Lean 1 1 1 1
ST03  FTG&CO Rebar Install 3 2 3 4
STI0  FTG Formwork 2 2 2 2
ST FTG Concrete 1 33 1 1 1
sT12 CO Formwork 1 %D 1 1 1
ST13 CO Concrete 1 1 1 1
ST14  BackFil 1 <:.£D 1 1 1
ST15  B1 SandsLean 3 <—J£D L 2 3 4
ST16  B1 Rebar 13 gﬁe 10 13 16
ST17  C1Rebar 3 - 2 3 4

n o< i o< (1]

Gantt Chart | Logic Trace | Risk Inputs | Risk Outputs ' Gantt and Graph Gantt and Sheet | Import Check

! . . < 3 o ' s a R a o {
gﬂﬁ 2 Risk Analysis by Software umsuaadimiudogarenirsnouiiumes elumsnasizianuded)

3 <o (3 a 4
319N 5 MIAFUAINIL18AIVO Triangle distribution THATWATIEHANMAL (Griffis, John, 1999)

Distribution Diagram PDF CDF

Ram-up 2(x-a) allx[m (x-a)° allx ]
And ram- (b-a)m-a) m
Down f(x) =< 2(b-x) m[Ixb (ba)Ta)

a m b (b-a)(b-m) F=[1- (bx)’ m [Jx [

0 otherwise b -

(b-a)(b-m)
0 otherwise

{ ' ° 3 . . {
WHI@INA: a AO Minimum Duration (198171119 919211191m 1185 915990), m Ao Most Likely Duration ( 13a17in19

1 o <3 a . . § 1 o [
Magshauldiase ldamlnd) uag b Ao Maximum Duration (naimaiziauliiaialdinga)

v o

as o A a A ' 9 Y Y o P
TNMIAUUUINUIY Q‘V]ﬂﬁTJ‘UNﬂHﬁHﬂiﬂﬁ?ﬂw},ﬂ aagdn 3

L]

-110-



L a

KKU-2017

NIGRC

misUs:ygudtINIsiauarnavIu3deduNaAnw stGusidua:uuisia 2560

3UR 10 TUIAU 2560 (U MIMSWAL &15EU UKIINENAsaUItu

PMO3-7

| Taon3sausmwdouama 9 1AuR 51 N819 (Fair Price) HAZ3IA19IANIT191M939(Actual Cost Experience) l

|

[

1.Fair Price Unit Cost

¥
2.Actual Production Rate

v
3.Production Rate Method

Method + Risk Analysis

] l ]
- o 3 - o 3 " ¥ - & " ¥
IRTINAUNUMS TATERAUUNENeEI 1901A15 FRTIEHAUMEN0TT 190 IMTIINIALITY
foa3 19015 N VINUAHLIURD A 13(Schedule) noad1a(Schedule) Tauld51A1 Actual Cost

BOQ.(Bill of Tl nnihaueisesiineu Experience V0ARZN9NT3U(Productivity)

Quantities) Tau 14 foadaCrew) lundasfionssuy i

] ' ar - = A .
FIMMEHLIBUDS Taoldruaiineaiiania

HASHTINY

= Lo a an
NTUUYTFNATINIITY ‘llﬂi'lzl?‘]'lﬂﬁm‘l 1a2 Daily Report

L

1

v
IR INDE

s

' A
SIIMADHUITHUN
1

¥

AnT1eHANIETe

Risk Analysis YDIUHUATY

¢ - s
LT TS L CINTRIE

-imneai1aam
Y
-imAHeiud

8 &
-nladuania

A J

IAIRDE 193
A
STIATRMDHUIONUN

o o o
-nladimunna

= P -
!.WEU‘HLTIE]’J[ HAaNT llﬂxﬁ?ﬂr—lﬁﬂ'l‘i"lﬂﬂ

aw
Wan13ive

9
@

31U 3 Yuaeumsaniiuau

o o a 7 ) VY e o Yy & _aa a o &
Waawﬂumnmiwmmmunumiﬂaﬁinﬁmimmiﬂiﬂﬁiwm 3195 190089 AU

51 1 mdensnniyTilSinanu (B0Q)

a o Y 1 ) as [ 1 Y= 9 [T4
i]'lﬂﬂ'li'J!ﬂi'lgﬂi'lﬂ'l(ﬂunuﬂ'liﬂﬂﬁi'lﬂqlu'J'ﬁi']ﬂ']@'lﬂ“l’fu'.)Eli]']ﬂ’ﬂiy"]f‘ﬂiiﬂmﬂu (BOQ) hlﬂNaﬁW‘ﬁi'lﬂ']

AWTININIINY 1,138,357.27 V1IN T1002100AAEA 1UAITIN 6

4 % o 1 ' £ = . ..
M319h 6 HAANTIINIINITIINIABYUIBINUYFUT WU (Bill of Quantities ,BOQ)

Item Description Material Cost (Baht) Labor Cost (Baht) Total Amount (Baht)
SUMMARY OF SYSTEM

1 Site Layout Pile FTG C0O and Backfill 349,106.20 119,741.32 468,847.52
2 Beam 1 Slab 1 and Column 1 597,081.20 175,035.12 772,116.32
3 Beam 2 Slab 2 Column 2 and Stair 1-2 731,410.37 224,184.23 955,594.60
4 Beam 3 Slab 3 Column 3 and Stair 2-3 722,617.11 222,255.33 944,872.44
5 Beam 4 Slab 4 Column 4 and Stair 3-4 726,965.69 223,868.27 950,833.96
6 Steel Beam Roof 108,321.60 46,669.00 154,990.60
7 Steel Roof 156,659.20 77,210.00 233,869.20
8 Roof 123,820.00 49,394.00 173,214.00

SUB TOTAL (1) - (8) 3,515,981.36 g. i -1.,.155,.3.5;.-2.7. i -E 4,654,339

359 2 madszanasmonuEuMIAIHUNUABE3 13 (Construction Schedule)

a d Y ' Y oA ' Y .
i]Tﬂfﬂiﬁ]tﬂi?ﬁ‘l’iiTﬂWlu‘V.]uﬂWiﬂi‘)ﬁ51\ﬂu%%ﬂﬁﬂﬁ'glﬂﬂﬁﬁ’ﬂinﬂlmuﬂﬁﬂ WUUNUNDHT N (Construction

Schedule) TAKAAWE51AIA 599 INMIAY 951,200.00 1™ Fanaaslugali 4
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EFile Edit View Inset Format Tools Data Window Help

81 [=]] EIR[EI¥] FEmE o [ . P
+I.

Activity AE“”“’.’ Orig| R NOV I — DEC I JAN Jl FEB
1D Description Dur Cost ¥l 5 5 KF] KE] 75 ] ] 6 73 30 5 3 20
STO1 START 0 0.00 i START :
STO1 Site Layout 1|LavouT 4,100.00 Site Layout :
57021 Pile 6|PILE 7,200.00 Pile H
ST031 Exacvation 2 [EXCAVA 9,200.00 A7 Exacvation
57041 Pre FTG Rebar 4|PFTGRE 7,800.00 /S==SF—F Pre FTG Rebar
5T051 Pre C0 Rebar 4|PCORE 7,800.00 /TmSF—% Pre C0 Rebar
STO61 Pile Cut 4 |PILECUT 3,800.00 Ay Pile Cut
STOT1 FTG Sand&Lean 1|FTGSL 1,300.00 & FTG Sand&Lean
STO81 FTG&CO Rebar Install 3|FCOINST 4,950.00 Al FTG&CO Rebar Install
STO91 FTG Formwork 2|FTGFORM 3,300.00 M FTG Formwork
STO101 FTG Concrete 1|FTGCON 2,000.00 A& FTG Concrete
STO111  |CO Formwork 1|COFORM 1,300.00 A Co Formwork
STOI21 CO Concrete 1|COCON 1,000.00 A C0 Concrete
STO131 Back Fil 1|BACKFILL 4,600.00 M Back Fill
STO141 B1 Sand&Lean 3|B1SL &,100.00 47 B1 Sand&Lean
STO151 B1 Rebar 13|B1REBAR 42,250.00 A——_7 61 Rebar
STO161  |C1 Rebar 3|c1REBAR 5,850.00 Ay C1 Rebar
STO171  |B1 Formwork 9|BIFORM 29,250.00 Apm—_ B{ Formwork
ST0181  |B1 Concrete 1|B1CON 3,100.00 &7 81 Concrete
STO191 51 Sand 1|S1SAND 1,500.00 & $1 Sand
STO201 51 Rebar S|S1REBAR 14,750.00 Ay 51 Rebar
STO211 S1 Concrete 1|S1CON 4,200.00 & 51 Concrete
sTo221 C1 Formwork 3|C1IFORM 6,000.00 AT C1 Formwork
STO231 C1 Concrete 1|C1CON 1,700.00 & C1Concrete

i Total 951,200.00

@

4 1 [ o A J 9
31]ﬁ4 PINUHUNULAZHAANTTIA1INNTUTLUUTINVINUHUMTAUTUNIUNDTT 1

(Construction Schedule)

a 1 a d 4
BN 3 INTTHANWTLIVBWAUNY (Schedule Risk Analysis)
MAMFAATIETIMAUNUMIAEET 191U MITINTIZH AN SO ALY (Schedule Risk Analysis)
) o ' Vo a ~ ) < s d Y ) o
Tdmadnssrmasanfy 1,015,150.00 1 vaziTemanauazudnass 100 osidud doaldia 377 u

dodrmaaniaaanaluzli s uaz 6 muday

Entire Plan : Cost annnmmmmmnnnnnnn, Data
100% £1,015,150
Bl
kg Entire Plan

- 90% B973,700

2000 - - 85% 8969,450
- 80% £966,000 Analysis
- 75% B963,000 Iterations 10000
- 70% B960,550

1500 - L 65% 958,050 g’ Gt
L 80% 6955650 S =
L ss% nosasso & | Minimum DU I,/ S
- 50% (951,100 pas Maximum - 81,015,150 [

"snsmsmEmEmEmEEE?

1000 - 45% 0948800 é Mean 8951,201
[ 40% 068008 1 | Bar Wit £10,000
- 35% 8944400 3
- 30% 8941,850
L 25% 6939300 Highlighters

500 L 20% 0936350 Deterministic (8951,200) 50%
- 15% £933,000 50% 8951,100
[ios el 80% 8966,000
- 5% [922500
0 L 0% 0888,850
£900,000 950,000 61,000,000
Distribution (start of interval)

v

~ an a J = . .
g‘ij”ﬂ 5 WAANWEIIN1INITNITAUATIZUANULTEIVDIUN U (Risk Analysis)

-112-



L a
NIGRC

KKU-2017

MisUs:yuITIMISIFUDHavIUIIEUUNaANL ssQuyaua:uIusIa 2560 PMO3-9
3UR 10 TUIAU 2560 (U MIMSWAL &15EU UKIINENAsaUItu

Entire Plan : Duration snnunmunmnnmnnnn, |Data
- 100% 377 P
e e e e arad | |ouston o
ny Entire Plan
- 0% 358
L asy 356
600 - 80% 35 Analysis
- 75% 353 Iterations: 10000
- 70% 352
B L 6s% 351 B
£ | Statistics
- 60% 351 S =
A [ § (Mo
50% 349 Maximum: = 3 .
§ "sesssmmsmmmmmnn?
- 45% 348 £ |Mean
Sl - 40% 346 2 |5 Width: day
- 35% 46 3
I 30% 345
200 | 250 344 Highlighters
- 20% 343 Deterministic (349) 53%
100 - 15% 342 50% 349
o 80% 355
L 5w 337
o - - 0% 324
340 380
Distribution (start of interval)

@

a o A vy g . an a ¢ A
31]11 6 MILAAINAANTIZYLLIAINIAN WNNINUILUANUTTD (Expected Duration) 31NITNITUATIEHANWT YU

WY (Risk Analysis)

= v ¢
wammﬁﬂumwwaam
a o 9 T 9 3’; axy S o Y o ~
NMTAATIEHIINAUNUANDAITNIN 3 9D ﬁ'liJ']imlﬁEl‘]JlT‘lEl’UNﬁﬂW‘lﬂﬂ AT NN 7

a A v ¢ a ¢ v vy P an
MINN 7 ﬂ’]ﬁ’]\uﬂ%ﬂﬂ!‘ﬂﬂﬂWaaWﬁﬂ’]i’l!ﬂﬁ’]gﬂi']ﬂ']ﬂunUﬂ']ﬂﬂﬁi'NTN 317D

Method BOQ Schedule Risk Analysis Remark
Result
Duration - 349 377 +7.43%
(day)
Total Amount 4,654,338.63 4,467,181.36 4,531,131.36
Material Cost (baht) 3,515,981.36 3,515,981.36 3,515,981.36
Labor Cost (baht) 1,138,357.27 951,200.00 1,015,150.00

Price Per Square meter

(baht/sqm.)
Amount 2,191.31 2,103.19 2,133.30
Labor 535.95 447.83 477.94
% Difference - -16.44% -10.82% (Compared with BOQ)
(Labor Cost) +6.30% (Compared with Schedule)

anlneuazazinamside
ao dy o a L4 =1 1 1 9 o [ 9 = g;
uRsHiNguems s rsazSeumeusinanea s ed msuau Iasea3 9@ 4 ¥4 910
Fasdszananawuuane ldun 1) BadenteanntiayFfSunanu (8oQ) 2) Imsilsznasininn
o A 1 as a 4 A
UAHUATAUHUIUAB A3 (Construction Schedule) 1A% 3) IFAITUATIZHANVFTSAVDUNUITY (Schedule Risk

. 9 1 ] @ 1 1 1 1 9 1% o o 1 Y
Analysis) TﬂﬂiWﬂWﬁuVJu@lﬂWu’)ﬂﬂJﬂﬂ’JﬁﬂﬂN 9 llﬁgﬂuli\iﬁ?J'H‘L!Qﬂiﬂfﬁﬁﬂlﬂm“ﬂﬂ]ﬂﬂﬂiﬂﬂm%ﬂﬁﬂ AIUAUNU
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U as a o @ J < aa o w ada 4
AWSIDINIBUALIIUAADINTIVIUUTINIUUALOATIA T IMTINUToyanNananInTwaulszs1iu 333n51zH
= a o o 1 a 4 ao U U A
anuaealFmatianssiassan1umsal Monte Carlo 11338 1UMIUATIEN WANITIVEWLUINTIAAWTIN IA01n
BOQ Hismmneadugega iy 1,138,357.27 umn luvazisininwsei 1dainnsinsigianudesves
pHUUIA WA 1,015,150.00 1 oS euieun v e s e HaunuuDY BOQ s¢iinnuuanaanueg

P Ay Y a 7Y as = Vo Y o A
10.82 wlofidud aausimnlaninmsimsizidunuitusuaulismaineds9aigane 951,200.00 1 Tag
Y 1 A I 4
1081135 BOQ 16.44 11lo5isua
a 1 a I'd as a0 T W 1
WINNTAIMNIZTIANABMTNINAT MTAATIEHAUNUIDDAT BOQ IAWWIAY 2,191.31 LIMABMININAT
dunai ldnnmsdnseiaunumummuaazni ldnnmsinngdanu@es Tauiity 2,103.19 Umas

@

AT NUAT  Lae  2,133.30 VIMADMTNIIAT  AWAIRAY ﬁWW%’Uﬂ’ﬂmaﬂ\iﬁlﬂﬁgEl%L’JaT’U’ENLI,NHQTHfif]ﬁ%IN‘W‘]J’J'W
Yy 9

a a A 9y 3 A s 7 ¥ A Yy g o 73 & Y a A
L!WUQ”IH%‘N?JI’EJﬂK’f‘Vﬁ]%L!ﬁ'JL?fi%LWEN 53 !‘l_lﬂﬁ!ﬂfuﬂ mummmfnmmmﬁ%ﬁuyﬁm 100 !‘l]’t]ﬁlq)’uﬂ VSADINUNITILNY

e
srgznmvoLNuUszana 7.43 nlodigua

v
= v A

av <3 J J o
ﬁ]TﬂNﬁfﬂi'ﬁ]ﬂllﬁﬂﬂiﬁlﬂu??i?ﬂ?ﬂ“ﬁﬂflﬂﬂ BOQ Iﬂﬂi%ﬁ1ﬂ1ﬂﬁ1Q(Fair Price) UBDNNTNUYFNANUUY
" W Ay v a o a - ' Ay ¥
ﬂ'J']lI!mﬂ@]'Nﬂ’Uﬁ']ﬂ'W]Vlﬂi]']ﬂﬂ']5’JLﬂ5'l$“I/Tﬂ??ulﬁﬂﬂﬂlﬂﬁllﬂu@]uﬂign1m 10 L‘]Jf)il“lfu@l llag’/i1ﬂ1ﬂ1llzi\1ﬂqﬂ%1ﬂ
a1 b 3 1 Ayy 3 9 A &2 @ 1 4Aq va 9 ¥ A
LI,N‘LlQ']uiJﬂan:fﬂLWi'l%Lﬂuﬂ'W]Vlﬂi]'lﬂﬂ'lﬁl,ﬂ’U"’llﬂlluai]']ﬂLI,N‘IN']‘Lli]i\?“INL“]J‘L!ﬂ'WIGlﬂﬁlﬂﬂﬁ@]unuﬂl@ﬂiﬂiﬂﬂ'ﬁuu N

v
o

o & Y o 9 1
ﬁ]nﬂu@mwﬂﬂ MIINNINAN

@

v
f

a dy
NTUHIYU

a 4 v { o ' ' o A o = = o ao
’Jlﬂ313ﬁlﬂW1$ﬁHﬂUﬂ1ﬂﬂﬁ%}NﬁfNN]JJi”Jll ATAUUUNIT ﬂﬂ,ﬁ LaZN1H UINUNITUINANITIVY
=<K X

£ 9
T ldiaqsdiladalaseansuzanmwadouuas toyani 9 veelasamstiy mu jluuanyuzeINg 5101

"o ' 8 9
AITAUAS AL wWuau

PaAnssulszma
Y] a a a 4 a Y] § Y]
HI98vVOUNITTAM NMAINIAINTTH T AMIRINTTNAIAAT InTINeIaswsAIs Nlimsaivayu

Y ' 0o Aaw 1 J ' Aq Yo < 1A
11!@11!9’]1@@] Tumsiivtensedl Lm%ﬁﬁ@ﬂﬂuﬂm”lﬂﬁﬂnﬂﬂ”l‘u‘ﬂqlﬂﬂ”lﬁﬂ‘hl”l Wuedwau lavnaen

19NA15919049

o o a

@ @ [ L4 a a L4 Y] 1 []
W inyde 1139900, n3de nsue, unssaul a1, we. Twd 1ns lyednsel. msdszanaiagaoniitevese1nis
Ea
#no1ee 3-5 ¥, MINMITUTEENMAITNMIIAINTTU TEFUHINA UHIINGIAGUITAITTINAVTUIAY
Y v v
Arnssuaanuuvisdszmaineg lunszususaldud aseiii2; 3ui 2-4 woumaw; Wve Tan; 2550,
= 4 9 an d v [ 1 9 a a 4
Wsenay unyagu. Ugnumamsal Iuduana 13 UM MLIUIUND A NN, [InetinusilTyan
enssusnaasuiuda a1 Ienssulos]. wrayTan: TamaIneds uHINeauuIsag;
2558.

F.H. (Bud) Griffis., John V. Farr. Construction Planning for Engineers. United States: Mcgraw-Hill; 1999
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