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Chayaporn Khunchumnan 2013: Effect of Batch Size in Repetitive Construction. Master
of Engineering (Civil Engineering), Major Field: Civil Engineering, Department of Civil

Engineering. Thesis Advisor: Assistant Professor Suneerat Kusalasai, Ph.D. 109 pages.

Most research work related to repetitive construction assume that all activities have an
identical construction unit. In reality, different activities often have different construction units. For
example, the construction of a townhouse block consisting of several units sharing certain
structures maybe performed all together in one time whereas, certain activities such as: painting and
installing sanitary wares, are performed one house at a time. This thus, make traditional

construction planning method inconsistent with the actual operations.

This research aims to study and analyze the impacts of batch size on the construction
throughput time, project duration, production and their relationship; and ultimately to develop a
simulation model that could calculate the effects of batch size in a complex activity network for use
in townhouse construction projects. The impacts of production rates and batch sizes from Finish-to-
Start (FTS) was studied by comparing four sample cases where conditions of construction activities
were varied. The conditions of the construction activities studied in the sample cases were as
follows: (1) equal production rate and batch sizes; (2) equal production rate and different batch
sizes; (3) different production rate and equal batch sizes; and (4) different production rate and batch
sizes. The result show that in case of activity with equal production rate and batch size, the process
with smaller batch size requires shorter project duration and batch throughput time. Reducing batch
size of certain activities may not shorten project duration and batch throughput time. Besides, it
actually cause longer waiting period between processes. In case where production rate not equal,
project duration would depend on the production rate duration of the slowest activity in the process,

suggesting that batch throughput time would then be increased every cycle.

Student’s signature Thesis Advisor’s signature
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1. Critical Path Method (CPM)
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2. Repetitive Scheduling Method (RSM)
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3. Linear Scheduling Method (LSM)
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4. Line-of-Balance (LOB)
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Harris and Ioannou (1998) ANY191UI81T04 Scheduling Project with Repeating
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SCENARIO DECISION
BUFFER SIZE PROCESS DESIGN COORDINATION
1 (Base) Big Traditional Weak
2 Big Traditional Strong
3 Big Lean Weak
4 Big Lean Strong
5 Medium Traditional Weak
6 Medium Traditional Strong
7 Medium Lean Weak
8 Medium Lean Strong
9 Small Traditional Weak
10 Small Traditional Strong
11 Small Lean Weak
12 Small Lean Strong

31: Al-Sudairi ez al. (1999)

d' A A A a o A o [ = 9
M99 2 Myfasuudasaziiudseaninmvsauudiaeaietivannsvesauun 1y

PRINCIPLE CHANGES TO “AS IS” IMPROVEMENTS  REMAINING
MODEL WASTE
1. Specify Value Materials were specified by Cycle time by 1.3% 30.29%

BAYS instead of LEVELS.

Productivity by 1.67%
Utilization by 0.53%

Throughput by 1.29%
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PRINCIPLE CHANGES TO “AS IS” IMPROVEMENTS  REMAINING
MODEL WASTE
2. Eliminate Muda Reduce contributory activities  Cycle time by 9.79% 21.76%
by combining unload activities Productivity by 9.17%
to shake out activities. Utilization by 9.4%
Throughput by
10.86%
3. Rethink Your Buffer size is changed from Cycle time by 4.68% 26.88%
Operating Methods big to medium. Productivity by 6.67%
Utilization by 6.56%
Throughput by 4.91%
4. Focus on Actual Similar to changes in principle- Cycle time by 11.76%  17.41%
objects from 1, the difference is that value is Productivity by 12.5%
beginning to observed within erection Utilization by 7.14%
completion process witg small buffer size ~ Throughput by 11.77%
and strong coordination.
5. Release Materials are pulled from Cycle time by 13.96%  11.35%
Resources for fabricator yard at the right time Productivity by 20.41%
delivery just when in the right quantity to the Utilization by 21.95%
needed erection site. Throughput by 16.24%
6. Form a Picture of  All the aforementioned changes Cycle time by 31.45%  ~0.00%

Perfection

besides that unload and shake
out activities were eliminated
and rework rate was assumed to

be zero.

301: Al-Sudairi ez.al (1999)

Productivity by 37.17%
Utilization by 59.17%

Throughput by 45.88%



Toannou and Srisuwanrat (2006) 41429 81304 Sequence Step Algorithm for Continuous
Resource Utilization in Probabilistic Repetitive Project DANTLEZ1IA1INNUVDIAUIIUAY
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319N 3 Jsmanuluidazmideveannionssy

17

nuY NAINTTU
A B C D E F G
1 100 150 200 150 100 150 50
2 250 100 150 200 150 250 200
3 150 200 50 100 50 50 50
4 200 150 200 150 100 100 150

1301: Toannou and Srisuwanrat (2006)
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AINTIN Aunde Aufleuninasgy
A 10 1.0
B 20 2.0
C 15 1.5
D 15 1.5
E 25 2.5
F 15 1.5
G 20 2.0

1301: Toannou and Srisuwanrat (2006)

Marzouk, El-Dein and El-Said (2007) e umm%%m%q Application of Computer
Simulation to Construction of Incremental Launching Bridges G]déiluﬁ asliiiuduuuiiae
mmimhﬂvjti"umuﬂummmmuﬁﬂgaﬁ??udauﬁzwm?% Incremental Launching Tag 14
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Incremental launching 91nf39613 1M sadiauwuiaesaaumsel Fofimanaaead
$1U7U 1000 A1 RDMLIUNITZo2INVETATIMI A NALINUNT 32028109

MMV Multiple forms H98n31MTR1MUUVY Single form
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Srisuwanrat and Ioannou (2007) AT R UYL ﬂl?@\‘] The Investigation of Lead-Time
Buffering Under Uncertainty Using Simulation and Cost Optimization ANYINITH Lead-Time
Buffer ifoimuaiuisuduianvesaionmsnanluusazionssy Taofimsmanldiing
1gavein TUMIN Lead-Time Buffer 1314 2 33fuandafumeldanu lduiveuazay
w5151 Ao Sequence step algorithm (SQS-AL) HagId Complete unit algorithm (CU-AL) Tag
THupu§1989 STROBOSCOPE 1Az HanM3 genetic algorithm 35 SQS-AL 11ag3% CU-AL 3
ANUUANANAY AD 35 SQS-AL 3¢H1 Lead-Time Buffer 1A8A135INTLELIAINTINNU (idle
time) TulAazAINT 5 dIU3F CU-AL 9241 Lead-Time Buffer 9MnA MR A8 UG UA0LA DS
Aanssw TastusuvosAnssufiamdsssnhsusuiinenssuroumiiaSadu 1ndioia
mamsEneudan 5 AanTsu Aoad i LY 10 Mo 9 ldszoznawazlSuiaay

#a11A1519% 5 MAMIANEINYIN M3HT Lead-Time Buffer 35 SQS-AL l¥5z8zna1ves

Tasamstesninaz lvnan 1581001195 CU-AL

v k4
aseh 5 F2EZIMVOILAAZNINTTUazUTINANIUNIUA

Unit

Activity Mean SD 1 2 3 4 5 6 7 8 9 10

Work Amouts

A 10 1.0 300 250 150 200 200 250 200 250 300 150
B 20 20 150 100 200 150 150 200 100 150 200 200
C 15 1.5 200 150 50 200 50 100 200 200 150 100
D 15 1.5 150 200 100 150 150 150 100 100 100 150
E 25 25 100 150 50 100 200 150 50 50 100 200

#1301 Srisuwanrat and Toannou (2007)
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v a J Aoy o Y o = = an o o 1
on3INd tag gisad (2553) lTaskhimanlSeuienITmssadassninensuuungy
AUNURNIY (Dedicated Resource Assignment) naza s leauaus iy (Pooled Resource
. o o J Y Ao 09} @ a =R @
Assignment) 1451 Tn3amsneas WNNgUuUUH Y TagAns e HdIHANTENUUDIONIINS
HaNNUADIZ821Ia11AF9NT (Project Duration) 3282118130ADYUBIAUIIUTEHINNINTTY
A o 4 1 1 o 1 1<
(Waiting Time) 11AZHAANMANTZHINNDEH3 19 (Work In Process) Tanimsuiagiunuoeniu
2 N3Al A9 BATINMIHINUAVNITUAMLINLMINIAAIN 1AZEATINTHINUNINTTNRMUIT
ATI9EAI HAMIANYINLINTIAATTNTNINTUUY Pooled Resource Assignment 13
5 @NFAIMNgINIINTIATINT NN UV Dedicated Resource Assignment (109910111 1#
1 Aa U a a [ 4 1
52021981904 1ATINTANAY MINATLELIAINTTONABETLHINNINTTUUATHAAN UNTLH IS

MINDAT

Unit 1

MW 11 MSIATTINTNIINTUVD Dedicated Resource Assignment

[

d' a J Ao
NN INTINY LAT FUIAU (2553)



MNWN 12 MIIATTINTNIINTUV Pooled Resource Assignment

[

= a o Ao @
NN DATING LAY JUIAU (2553)
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A
TLEZIOAT =12 94

UIANITHARN = 12 vl

ARTINITNNIU = 1 wido/du

B
|7zEzioan =12 ju
IUIANITHARN = 12 uitdog

ARTINITNNIU = 1 vitdog/du

C
TLHZI9AT =12 qu
WWIANITHAR = 12 uloel

FATINTNNIU = 1 vdae/u

D
TLHZIOAT =12 9u
YUIANITHAR = 12 uioe

ARTININNU = 1 uidoe/du

MNN 13 Tasaneauua

INNU

AmualiuaaznangsuNoNIINMINIMITULAZVUIANTHAN
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AW

A

FreIzian = 12 du
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D
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ARIININWI = 1 woe/iu
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ARTINTNINIU = 1 Wdae/Tu
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VLA = 24 U
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AR = 2 urdoe/Fu
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FYIZ1081 = 36 U
WUNANITHAG = 12 Widael
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D
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A B C D

srpzoan = 3 du TR = 4 Fu sTETaN = 6 U srezioan = 12 u
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3. ATERRaNMIMUINvedIassineninssuluuuusiaes STROBOSCOPE

wazama lumsiaseim

UAUMITNUUDLABENINTTY

528217811A59M3 (Project Duration)

F2YZININITHANVOITOLUNITNINIU (Batch Throughput Time)

52821721219911 (Idle time)

a a o s v ' oA a o .
‘]Jiiﬂﬂ!Nﬁ@]ﬂﬂl“ﬂﬁ@Qi?ﬁ?NﬂT!‘HMﬂWﬁNﬁ@]‘l]@ﬁi@llﬂ?ﬁ“l/lﬁ']u (Batch in

Production)

a J
4. ﬁﬁqﬂWﬁﬂ'lﬁ'JLﬂﬁTZﬁLLagslgljﬂlﬁu@LLuZ
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— Nbamhsize
BT =2, PR
12 12 12 12
=—+—+—+—
2 2 2 2
=24
o N_Nbatch size
Y=="m

_ 2412

5 6

6 12 18 24 30
FrEzM MG (W)
Batch Throughput Time (BT) y
—

prol2,12 12 12 )
222 2"

24-12

D=24+>,

=30

MNN 17 A0 1UHUNTHINUATADATINTHINUIHULAZVYUIANTHAANINUY

32U21I0INTHANVDITOUNITNINIU (Batch Throughput Time, BT)

5LULIAINMTNAAVBITOUNTHIU (Batch Throughput Time, BT ) Ansreziial

! o 1 a o’/’ 1A <3 Qy a % 1
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HAUINYDLTZHZIIAINTINIUYNNINTTUAWANINT TUHTNIUDININTTUFATY A TOIToU
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Wugasmadwaalddse 11l
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k4
5202 INIIUNNNINTTUAILANINT TULTNIUDININTTUIATIE

Nbatch size
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Tagh BT = §2U2NAMINAAVDITOUMININU (5/1‘!)

N = YUIAMITHAA (HUY)

batch size

PR = 9A51IMITHINY (MUIY/IU)

A 17 e mualinnienssudlidasimstiaiiny 2 wise/iu fvuams

Y
NAAININY 12 HU28 aatiugaznan sz 1491819191 6 Tud sy 1 5ounaniiau (

N B [ 1 9 a o { Y
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2 = 1_O8e Y o . o Nbatch size
eaavamMIkanad uaaznanssulsnaninuluudazseumsiinuanas (T =3

o o ya ~ A o PR d? @ ogj A Aa o Y
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HARNUNOgILNINAUTUMIHAAVDITOUM IR
528217811A5973 (Project Duration, D)

38217811A39M15 (Project Duration, D) Fuszeznanfudusfonssusnve
wﬁ’mﬁ@ﬁ%’nﬁwﬁq@ué’uﬁwmﬁ]um%§unﬂﬁﬂﬂﬁiuiunﬂﬁﬂaaﬁ@ﬁ§1q NAIDIN
TasamsTuamii 17 szoziar Tasamsfiawmdy 30 5u namdnusuaunsafmuum
seozna Insams Idnnszeznmmananvesseumsihaud 1 ( BT) saufuszeznmi
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Tagi D = 52021a11A59M5 ()
Ny o = YHIAMIHEA (V11428)
N ~ $unumieneauanug (YiHe)
PR = 9A51MSNNIU (HU8/TU)
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BT = batch size
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batch throughput time (BT) y
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|
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Batch Throughput Time
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26 584
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28 626
29 647
30 668
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