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52921047: INDUSTRIAL ENGINEERING; M.Eng. INDUSTRIAL ENGINEERING)
KEYWORD: PROJECT MANAGEMENT/ PERT/ CPM/ HOUSING DEVELOPMENT
CONSTRUCTION
ARTONG SUKPRASERT: APPLICATION OF PERT/CPM TECHNIQUE IN
MANAGING ACTIVITIES OF THE HOUSING DEVELOPMENT CONSTRUCTION

PROJECT. ADVISOR COMMITLEE: RUEPHUWAN CHANTRASA, Ph.D., 133 P. 2016.

The objective of this study is to apply PERT/CPM techniques in planning and
controlling housing development project. The study emphasizes the identification of critical tasks
in the project, establishing work breakdown structure and work package. The study began with
collecting housing development construction data from bill of quantity, experiences of the
technician team and the author. In the next step, sequences and estimated times of the
construction activities were identified. After that, work breakdown structure of the project was
established. In the CPM analysis, 10 tasks were defined as critical tasks. Applying PERT, the
probability that the project was finish on time by 130 days was 71.81% which indicating high
chance for late work. After the project crashing was performed, the probability that the project
was finished on time by 130 days was increased to 96.02%. However, the crashing project created
additional project costs as the consequence. Moreover, this research developed work package to

control errors and establish standards in the housing development construction project.
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mmayammmﬁﬂgumm

3 9

Tumsinudoyavesnmsdfiaausidesaiunnssuidesiineu e lidly

U

=2 9 A o v

o < @ ] a %’ 4 < v
wanms manutufindeyaiie lildinaanusidouvesdoya iWonsundinsadia
[ Y4 ~ ] a 0o Aa a
anuduiusuazszeznanlf luuaaznonisy 019019INToyaTezIAIMITININTTUAN
A 1 3 Y
nsomstlszuaanla
a A9 o .. .
1. NINTTUNADINT (Activity sequencing)
A I A o =) 1 9 [ @ v
iosnniulasansndd lulimsnauwuunnen Jeyamsiaanudunusves

a =2 9 a = ] 9 U o = =
nan558 11U TATINITIINDISHIINNITTLANTUBIVOINUHI AAIUANITU WIVY TINDIVUND

° Aa v A S o . ..
ﬂ'l'iTlN"I‘H‘I/IiJGlUIﬂiQﬂ'IS ‘]Jﬂ]ﬂﬂlﬁﬂ\iﬂiﬂ?ﬂl?ﬂﬂllﬁ%ﬂ%ﬂ"lﬂllli\i\ﬂu (Bill of quantities: B.0.Q.)



43

wagdilufnssuag q luTasemsIdiu 4 vunaau 18un vinanulassadsismnssy

WN’J@QWHLQ%EJ%JﬂWiﬁﬂﬁ%IN ‘Vi11’Jﬂ\1TL!ﬁﬂTﬂ@]ﬂﬂiﬁMLLﬁZﬂM?ﬂQWUﬁWﬁTS%ﬂTﬂﬂ 37U 4 1A

1127 fanssu ueaznanssulaNUdUNUS T udaasluaIsan 3-2

M13199 3-2 Mrvg Ny BHaalSaTaquazlsuas 11U (Bill of quantities: B.0.Q.)

==
104 1ATININTUANY
L Miag AW N
No 319013 WY U g9ATIN
57 37 119)
HUIAY
Z 95 euanIun
suAuDIeTLAU
nualnsaasa
A =)
IHINTY
B nnanuamilagnssy
HUIANY
C
a3 nn
HUIAY
~ ~
Z  @ssuanIun
suAuDIeTLAU
HUIAY
Z1 95 euanIun
suAuDIeTLAY
590 191U 3,611 6,933 10,544
A HUIANUIAINTTY
Al aulaseadanahl 112,457 41,080
A2 nulaseadandam 98,597 44,880
JI34 291U 211,054 85,960 297,014
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AT

' . Aidn ERE
No 31803 WU U g9ATIN
57 37 119)

B wnanuamilaenssy
Bl a1UNu 70,311 5,952
B2  9UANUY 57,021 28,641

47U Buit in $9419911
B3 Y ud oy 22,438 3,922

1@ 15971 /onnTu
B4 udumau 21233 11,001
B5 uroulanieg 118,105 14,200

ugususd,aulidh-
B6 29,548 14,140

Jszihlueias
B7 UNI2Iieq 69,258 15,919
B8 UM 13,880 10,000

59 8 91U 401,794 103,775 505,569

C  WWIANUAIE1SY 1nA

NUATIIY 19N
C1 , 60,182 6,663

FunaN 143,277
2 sy laadiuly 48,636 27,796

39U 297U




A13199 3-2 (A9)

45

. a9 AT
, N —— :
No 519A15 WY R o
U , 57U , 59
1178 1178
A HNIANUIAINIIN 2 Y
Al nulassadani'll
Al
FIUTIN 5 U
a
AMTIUYArqY uasvgu i
3 ) wau 18 0 596 10,728
LAY ¥IgUY
Y <3
AZUNTINUNGN (tHAN 3
, ; o1 18 100 1,800 140 2,520
AMTINUHNAZINTI) AN
ADUNTANTU 1X1x0.15;
vy, 18 246 4428 80 1,440
Q = 1,60017
ADUNIANLAULA vy, 18 246 4,428 80 1,440
AT INULNZUDUNAD
. wan 18 0 80 134440
ADUNT
Y
Al.  aouel 2 ¥u aove luAl bl
b AONAUUAUABDAU b2
Al U
aoue AN bl
bl
AMTINUAWUVADYD )
v . A1 14 0 7 1,008
Tiszaum gauuy
~ Y
ADUNTA ALl 14 204 2,856 0
AUTINUNADUNTA fu 14 0 33 462
AMTINUUNELUULADUD i 14 0 28 392
AMTIIUNAVAUDIUADND A 14 0 180 2,520
Al

b2

ADNBUUATUADAY b2
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! v o @ ]
A1519% 3-3 ANUAUNUTVDIU IATINTAIDE

U NINTTU Nundesrinou

HINANUAIYNMINOAIS (General: (G))

A MHUATIHAZIDEA IATINTT -

B oydauuulngans A
Y
Cc veayynilgnaing B
G} d' v a 1 U o 4 a
D wisuao Ay a1eseay Mvuariusw B
Y 9 o v & o )
E  ahhuinauaiulnaunuianglnssisinsin D

HINANUIATIAIIAINTIN (Structure: (S))

E)
IS SUTEETRTICIER C,D
G aouoluAu bl E,F
H aufnoaucl G
I A0NOUUAIUADAU b2 H
T auuu 2 I
K @ J
L ula J
A 9
M UNUINY Aaa. J
2
N unulseso aaa. L

o0 aulaseadandaam K
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U AINTTY Nundeineu
‘Pm’mﬂuﬁm‘ﬂﬂﬂﬂﬁu( Architecture: (A) )
P QUM M
Q  NUNW P
Ry o YA 9 v
R 97 Buit in (39819911 1@ 150U tnon1iim) Q
s audumeny Q
T  auyeutlani g M
(% [ 4
U auszuummgnas @ugusas auliih-lsgihlueias) P
9
Vo unseidieanayii N,S,L, T
W uma U, V.R, T
wnanuns1syllan (Public utility: (P))
: 7
X OUNesTuIenl C
1 (<] % 90‘
Y awvethiaduae P
Y 2
Z  usInuam Q
AA  QIUATITOULATEINDY W, X,Z, O

vy

2. Usemnaszezna1veInINTsuNADIN (Activity duration estimating)

msmnuaszezna lagszynanlFuesninisuuaagfanssutazniwensily

1 @ J a o o '
Tupazau IﬂEJE;T%%lelgfi$8$L3a1“1|@\uma$ﬂ§]ﬂiiu NY52AUNMTAMIMINUYDINUH

[ =Y

1 v Aa d v
FWAVEIT WT e yIuaaSunadaguaziuans sy (Bill of quantities: B.0.Q.)

waglilunailFlunaazienssy
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. GRRLL AT
, U : :
No. 519015 WY R R
M , 57 , 39U
ATEY e
A HNIANUIAINTIN 2 U
Al ulassadanall
Al
FIUTIN 5 U
a
AWTINUYAN N LAIHQN
v ) nau 18 0 596 10,728
Tisean virgued
k) <
ATUNTINUNQY (IHAD 3
, . U 18 100 1,800 140 2,520
AWIIURAALUNTI) 11EN
ADUNTANG U 1X1x0.15;
AUy, 18 246 4,428 80 1,440
Q = 1,600U7N
ADUNIANUAULE auw. 18 246 4,428 80 1,440
AMTINULALUVUYAD
. nau 18 0 80 1,440
ADUANIA
Y
Al. 990103 2 ¥U aouluAu bl
b ADUAVUAIUABDAU b2
Al L
aouluAu bl
bl
AT ABYD )
Yy . au 14 0 7 1,008
Tszaum ganuy
AOUNTA fu 14 204 2,856 0
AT UNADUNTA fu 14 0 33 462
ATINULALLVUADND A 14 0 28 392
AUTITUNDIVAUDNADND fu 14 0 180 2,520
Al

b2

ADNDUUATUADAU b2
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nniyauanafsuadg uazd3uausaau (Bill of quantities: B.0.Q.) M1
a v ~ [ v % ] 9 =1 9
AATIZHAVMTNN 3-2 ANWAURUFV0911 TATINIAI081992 111U No. Al.a tfivy 1AM
Qy a0 EAl k) g’;
AU F (5114910 Waag) T le9ieanussausiunivun
10,728+2,520+1,440+1,440+1,440 = 17,586 11N
TAgn 1AL IR TBVDITINUVBTATINTAIBENBEN 355 UIN TIUIUNITINY

o A o Aa 2 Yo & Y v & 1 91 Y
@nﬁﬂﬂﬁ"lll"liﬂ‘ﬂ"lﬂilﬂﬁﬁlluhl‘ﬁﬁ"ll'ﬁ]llﬂﬂfJNLWiJTS?ﬁJ‘IJigmm 10 AU A9UU ﬂ"lmlf]ﬁnflﬂ”lu

Q

v
A o

HsaNUAeIUIHaL 11 ausdniuazllssuna 3,550 VM A91U 17,568+3,550 = 4.95 TuH3e

g
v A d 49’ a 9 ~ a [
“]J5$3J1i1! 59U ’Jlﬂﬂgﬁﬂlf]fuui]u%ﬂiﬂnﬂﬂi]ﬂiilli]gulﬂigfJ$L’Jﬁ'l‘]/l‘lﬁlaﬂuﬂi]ﬂiih@\‘mﬁﬂxﬂuﬁﬁw

713-5

{ o 1 Y 1
Gﬂi%‘lﬁ 3-5 ﬁ$ﬂznaﬂumi1/1Nmuazﬂﬂﬂmﬂmmgmammﬁm WBS

szeznanlylunongsy

N NINTIN 3
€)%
HIIANUIAILNNINBAS1 (General: (G))
o =)
A MruATIgazDen Insansg 3
B aydauuulniims 1
9
Cc veaualgnaing 15
= d‘ % a 1 % o % =)
D wsenaouNlsuaY 0195500 MUUARIUS I 15
9 Y @ v & Y] S @
E  aduihuinaunulndunuidaginsaisinsn 3
AN UINTIA319IAINTIN (Structure: (S))
g
F o §1U910 Weda 5
G aeualuaubl 2
H auneaicl 6
I AONOUUAIUADAUDL2 2
I uUDUC2 10
K e 5
L tula 3

9
M i aa. 2
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A13199 3-5 (D)

szgznanlFlunongsuy

N NINTTU }
()
2
N awunwulsese ada. 2
9 [
U TATIFS KA 15
winanuamnenssu (Architecture: (A))
P UM 14
Q UM 6
L. Ry o 92 9 g
R U Buit in (81991 RN 1INV UIUIU) 8
s audumay 10
T  Ouyeutlanie 9 10
(% [ 4
U auszuumwignad (@ugusaa ldih-lseah) 5
9
vV unsidieaaymi 15
=
w o auma 8
wnanuas13yllan (Public utility: (P))
. 7
X OUNBTEUIEU 8
" . o % A
Yy awveihiiaungs 10
y 2
Z  QUSINUA 7
AA  NUATINAOVLASTINOL 10

MINWHUIAZAIVYNIATINIINOAS 1A INALIA PERT 1aZCPM

1A59M35 (Project) anvazuana191nNUlszi luveanaas mMsauiums

v
= a

a % Qy A <3 1
TasamsazilsznoudlonanIsudlinaisuduIazIaauga Ao NUATNAWANATY HANALS
o o = 2 Y [ A o a oAl Y o 9
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2 Y o Ay Yy g o o
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i v o Yy ' Ay
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Task
Textl Task name Duration Start Finish  Predecessors
mode
N a
Auto
VIH1 130 days 1/1/57  31/5/57
scheduled
8:00 17:00
- N a
Auto HRUIAUAISNIH
Ve 22 days  1/1/57  25/1/57
scheduled nN@a319
8:00 17:00
. o N i
Auto NTUUAIYSIDYR
A 3 days 1/1/57  3/1/57 -
scheduled 15915
8:00 17:00
o 3
Auto -
B @HN@LLUUIﬂiQﬂﬁ 1 day 4/1/57 4/1/57 3
scheduled
8:00 17:00
) |
Auto v
C Yo UYINgNaTe 15days  6/1/57  22/1/57 4
scheduled
8:00 17:00
WseNaaIuNlsTuaAY ? N
Auto , v .
D DWYITAU NTUUARNN 15 days 6/1/57 22/1/57 4
scheduled -
UILIU 8:00 17:00
as UL N a
Auto v 2 o Py
E Tnaunuiagginsel 3days  23/1/57 25/1/57 6
scheduled B
¥INT 8:00 17:00
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Task
Textl Task name Duration Start Finish  Predecessors
mode
Y 2 n
Auto HIAIATIA
- 45 days  27/1/57 19/3/57 2
scheduled 7JFINITN
8:00 17:00
9 f
Auto 2
F 71u370 Waag 5days  27/1/57 31/1/57 5,6
scheduled
8:00 17:00
3 D
Auto , -
G aouluAu bl 2 days 1/2/57  3/2/57 9,7
scheduled
8:00 17:00
R] 9
Auto -
H MUADAU cl 6 days 4/2/57 10/2/57 10
scheduled
8:00 17:00
R] N
Auto . -
1 ADUBDUUATUADAU b2 2 days 11/2/57 12/2/57 11
scheduled
8:00 17:00
N 9
Auto
J AMUVY c2 10 days  13/2/57 24/2/57 12
scheduled
8:00 17:00
? 3
Auto
K 1 5 days 25/2/57 1/3/57 13
scheduled
8:00 17:00
R] |
Auto .
L 1jula 2days  25/2/57 26/2/57 13
scheduled

8:00 17:00
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Task
Textl Task name Duration Start Finish  Predecessors
mode
3] N
Auto 2 g
M UNULU AT a. 2 days  25/2/57 26/2/57 13
scheduled
8:00 17:00
N f
Auto 2
N unulsese aaa. 2 days  27/2/57 28/2/57 15
scheduled
8:00 17:00
9 N
Auto v .
O Q']“Lliﬂ'ix‘lﬁﬁ'lﬁﬁﬁﬁﬂW 15 days 3/3/57 19/3/57 14
scheduled
8:00 17:00
N 0
Auto
ﬂN?ﬂQ]Hﬁﬁﬂ“ﬂﬂﬂﬂiiN 53 days 20/3/57 20/5/57 8
scheduled
8:00 17:00
W o
Auto ,
P UND 14 days 20/3/57  4/4/57 16
scheduled
8:00 17:00
o o
Auto
Q UV 6 days 5/4/57  11/4/57 20
scheduled
8:00 17:00
) a 9
Auto 91U Buit in (¥9971991U
R v 92 9 8 days  12/4/57 21/4/57 21
scheduled L’t?ﬂi‘illu LﬂTE'J‘I’i‘L!TUWH)
8:00 17:00
o N
Auto
S Aufumany 10 days  12/4/57 23/4/57 21
scheduled
8:00 17:00
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Task
Textl Task name Duration Start Finish  Predecessors
mode
N ]
Auto VoA
T NUTDIU AN 9 10 days  20/3/57 31/3/57 16
scheduled
8:00 17:00
QWHi%UUmW1$WﬁJ\1(\ﬂu o |
Auto v v
U quaas o dh- 5days  5/4/57  10/4/57 20
scheduled
15211 luers) 8:00  17:00
n 3
Auto 2 o
\Y NUATLIUBIULAZHUY 15days 24/4/57 10/5/57 17,24,23,15
scheduled
8:00 17:00
) Q]
Auto -
W NuUMd 8 days  12/5/57 20/5/57 26,22.25
scheduled
8:00 17:00
N a
Auto
nnanunssyllan 63 days  20/3/57 31/5/57
scheduled
8:00 17:00
N f
Auto , 9
X NUNDISVIYUN 8 days  20/3/57 28/3/57 18
scheduled
8:00 17:00
3 N
Auto R
Y NUUDVIUAUUTY 10 days  5/4/57 16/4/57 20
scheduled
8:00 17:00
3 3]
Auto )
Z NUIINULURN 7 days 5/4/57 12/4/57 20
scheduled
8:00 17:00
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Task
Textl Task name Duration  Start Finish  Predecessors
mode
N o
Auto o
AA f333UDIAT 10 days 21/5/57 31/5/57 27,31,30,29
Scheduled
8:00 17:00
o o
Auto <
AB 1999 0days 31/5/57 31/5/57 32
Scheduled
17:00 17:00

AAAAANAJDAAAARDADAAAQNAANAN

A 3-2 mansendoyalu Microsoft project 2013
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NINN 3-5 Gantt chart Gl]f]\iiﬂi\iﬂ'ﬁﬂﬁmﬁﬂy']

18NN Gantt chart 1t@7 Microsoft project 2013 SIEINTOUAAITIOAZIDIAVDY
a ] . a =R o A Y
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i o Mark et = Y Semens p

P~ . =
NINN 3-7 Diagram ﬂlﬂQIﬂiQﬂ'ﬁﬂﬁﬂ!ﬁﬂ‘HW

Wa91n{I90 1419 T sunsuud Microsoft project 2013 lumsard19v1sauaz
9 a A J 9 3 R o Y ' 9 <
iduneInganinaneadnasaved laseimslunsaiane mlvnruinawduaives
TasamsTAumAY 130 Ju (32835 CPM) 1n9nTsuUUEUNIINGA A0 A, B, D, E, F, G, H, I,

[l Y
J,K,0,P,Q, S, V, W uaz AA 1aganuaAa1anasuuednanssuvaIlazainananan
Y <
udnaTaveslnsams
o ' 3 A Y <
2. MmImuamaNuiizdunlasamszudnase
o [} 3 A Y <3 YAy
MImuIAmIANNIzdunlasamszudnaseaz 1935 PERT W51 PERT
I % ) 1 I 1Y { 1
vzitlunan Taslszunademuna lddenslganuuiezilu PERT 3914900 Tasens lune
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