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ABSTRACT

The size of the land area affects the course of the project. An example is the Fox Logger
Office construction project which has a small land area of 196.43 m2. Many obstacles arose
due to these conditions, one of which was that there was no material storage in the project
area. If a project does not have space to store materials, it will result in all materials being
unable to be stored in the project area. In other words, with the remaining space, there is
only a little material that can be stored or material that will be used immediately. Therefore,
the project manager usually works around this by renting a warehouse outside the project
area. However, renting a warehouse means additional costs are incurred during the material
procurement process. In a project, an unexpected cost increase certainly disappoints some
parties. Therefore, in this study, the authors try to reduce the additional costs of renting a
material warehouse. Storage costs will be eliminated by making a very detailed material
ordering schedule according to the needs of each job. This research will be assisted by the
Material Requirement Planning method using the Fixed Period Requirement and Lot-for-
Lot calculation technique. This method is beneficial for reducing material inventory costs in
Fox Logger Office construction projects. After calculation and comparison, the writer saved
IDR 36,000,000 on holding costs using Lot-for-Lot technique. Therefore the authors highly
recommend using a material management system with the MRP method if the conditions in

the project are similar to the Fox Logger Office project.

Keywords: Material Management, Material Requirement Planning, Lot-sizing, Lot-for-Lot,

Fixed Period Requirement

viii



ACKNOWLEDGEMENT

Praise and gratitude are extended to the presence of Allah S.W.T. because by His
grace the author was able to complete this thesis with the title “CONTROLLING
CONSTRUCTION MATERIAL PROCUREMENT USING THE MATERIAL
REQUIREMENT PLANNING (MRP) METHOD IN THE FOX LOGGER OFFICE
PROJECT — JAKARTA” which was completed smoothly and on time. To fulfill the

academic requirements of the Civil Engineering Study Program at President University.

First of all, the author would like to express the deepest gratitude to all parties who
have helped and supported the author for this paper to be completed. The author would like
to thanks:

1. My parents and my family who always provide moral support and material.

2. Mr. Eddy Triyanto Sudjatmiko and Mr. Anggoro Wisaksono as the final project
supervisor who provide assistance, direction, motivation and support.

3. All Civil Engineering President University lectures who have guided and taught us
very useful knowledge.

4. To all my support system, Jogie Nikodemus, Farrel Ferdinand, Salma Azzahra, Intan
Amalia, Fachry Priambodo, and Destian Arby who always care and help the author
since day one at Civil Engeering President University.

5. Mr. Surya Wijaya as Project Manager at PT. Inti Desain Enjiniring who helped the
author completing this paper.

6. All Classmate from Civil Engineering President University batch 2019 for the
journey, experience, and new family for the author.

7. Keivylarza Sweethania, thank you for all the hard work and stay alive after many

obstacles that come. Thank you for believing in yourself.

Cikarang, February 2023

k2

Keivylarza Sweethania P.

X



TABLE OF CONTENTS

CONTROLLING CONSTRUCTION MATERIAL PROCUREMENT USING THE MATERIAL
REQUIREMENT PLANNING (MRP) METHOD IN THE FOX LOGGER OFFICE PROJECT - JAKARTA

............................................................................................................................................................................ I
ADVISOR APPROVAL FOR JOURNAL/INSTITUTION’S REPOSITORY ...oooviiiiiiiiiieeeeeeeeeeeee e 11
PANEL OF EXAMINER’S APPROVAL ....ooiiiiieeeee ettt s e e e eaaaae e e e s eeenn 111
STATEMENT OF ORIGINALITY ooeeiiiiiiiieieiiee ettt ettt e ettt e e e e e eaaaae e e e e s s esnaaaneeesessssnsanneeeeas v
SCIENTIFIC PUBLICATION APPROVAL FOR ACADEMIC INTEREST .....oooooiiiieiiiiieeeeeeeeeee A\
TURNITIN ..ottt ettt e e e s e e ae e e e eeeseaaaaaaeeeesseaaaatareeeessesasntaeaeeeesssanssseseeeessnnnnenes VI
GPTZERO ..o ettt e e ettt e e e e e e e aa e e e e e e e eeetaabeeeeeeseaaareeeeeeeeeenataereeeeeeanntes VII
........................................................................................................................................................................ VII
ABSTRACT ..ottt e e e e et e e e e e e eeeaaeeeeeeeeeeaaaaaeeeeeeeaaaraaeeeeeeeeaataereeeeeaaas VIII
ACKNOWLEDGEMENT ...ttt e e e ee e e e e e e et a e e e e e e e eesaaaaeeeeeeeeenataaeeeeseeaes IX
TABLE OF CONTENTS ...ttt ettt e ettt e e e e e e e e e e e eeaaaaeaeeeeeeeesaaareseeeseenanreeeens X
LIST OF FIGURES ......oooiioooeeeee ettt ettt e ettt e e e e e e eeaaaa e e e e e eeeaataaeeeeeeeenatarseeeseennnnes XII
LIST OF TABLES ...ttt ettt e e e e e ettt e e e e e s et aa e e e e e e e sessaaaeeeeeessennsasaeeeeessennnnees XIIT
(0] 5 7N S N 23 2 G RO 1
INTRODUGCTION ...ttt e et e e et e e e e e et aeeeeessestataeeeeeseeasaesaeeeseesssstasseeesessannnnnees 1
L1.1  BACKGROUND etuuueeeeeerersuneeeeeressssnseseessssssenasesesssssssnnnseessssssssnsesessssssssnnsesessssssnsseessssssssnnnesesssssssnnnaesesssses 1
1.2 PROBLEM STATEMENT eieiiieiuureeeeeeeeesinreeeeeeesesasreseeeeesesaassssesesesssassssssesesssasssssssssesssessssssesssessenssssssseeeseennns 3
1.3 RESEARCH PROBLEM ...ceeeiiieiuureeeeeeeeeiitreeeeeeeeesestaseeeeesesastaseeeseeesassssssssseessansssasssesssenssssesesessenssssssseeeeeennns 3
1.4 RESEARCH OBJECTIVE..eiieeeieiiuureeeeeeeiesisreereeeesesaisrasesesesesassssssssesssasssssssssesssasssssssssesssessssssesseessenssssssseessennnns 3
1.5  RESEARCH LIMITATIONS otuuueeeeeeeruuuneseseeeeessueeseeessssssseeseeesssssssnneseesssssssnsesessssssnsnnsesessssssnnseeesssssssnnnaeseessees 4
CHAPTER 2.ttt e e e e ettt e e e e s et et e e e e e e e s tataeeeeeseeasnasaeeessssssansaaseeeeessannnnnees 5
LITERATURE REVIEW ...ttt e ettt e e e e et e et e e e s e saaaaeeeeesesennnaaseeeeessennnnnees 5
2.1 CONSTRUCTION PROJECT ..uuiiiiiiieieieieieieieieieieieseseseseseeesesesesesesssesesesesesesesesesssesesesesesesesesesesesesesesesesesesens 5
2.2 PROJECT PLANNING «..uuiiiiieieieiese st s s ses e s s s et s s e s e s s e s e s e s s s e s e s e se s senesesesesasesesesesesesesesesesesesesesens 7
2.3 CONSTRUCTION PROJECT EFFECTIVENESS ..eeeiieeietitrrreeeeeeiesisreeeeeeeeesiisrseseesssesasssssssessesssssssssssesssenssssees 7
2.4 MATERIAL MANAGEMENT .......uuttttieeeeeiiiitreeeeeeeieiisreeeeeeesesissseseeeesesasstssseesesesasssssssesesessssssssssesessenssnsees 8
2.5  INVENTORY CONTROL ...cceeieieiiureeeeeeeeeiiiitrreeeeeeesasiusseeseesssessssssssesesesssssssseesssesasssssssesssssassssssssesssenssssens 8
2.6 MATERIAL REQUIREMENT PLANNING ....uiiiiitiiieieieieieieieieieseieiesesesesesesesesesesesesesesesesesesesesesesesssesesesesens 10
N N B 1Y 1 ST 1215 ) 5 2 ST 13
2.8  RELEVANT PREVIOUS RESEARCH. .. .uiiitiiiiiiiiieieiiieieieieieiesesesesesesesesesesesesesesesssesesesesesesssesesesssesssesesenens 15
CHAPTER 3.ttt ettt e e e e e ettt e e e e e e e e et eeeeeesaatateeeeseessnaaaaeeessessnnnasaseeeessnnnnnnaes 16
RESEARCH METHODOLOGY ...oooiiiiiieiiieeee ettt ettt e e ettt e e s e e seeaaaateeeessessasaseeeesssessnnssseeeessennns 16
3.1  RESEARCH METHODS....ccccceeietitrteeteeeieiiisreereesesesissesesesssesasssesssssssemssssssssesssssssssssssesesssessssssssseessenssssees 16
3.2 DATA COLLECTION ...uutttttieeeieiitreeeeeesieiisreeeeeeesesisssesssesssessssssssessssemsssssssesesessssssssseseessesssssssseeessenssssees 16
3.3 DATA ANALYSIS . tieuttreeeeeeeieiitreeeeeeeiesisreeeeeeeeesissressteessesasssssseeesseisstsssseseeessssssssssseessessssssseeessensssrees 16

R N 2R 27N 206 5 B 2 0N ) 5 72N 2 TS 17
CHAPTER ...t ettt e e ettt e e e e e et et e eeeeessat et eeeeseessntsaaeeessessnnnasaeeeeessnnnnnnaes 18
RESEARCH RESULT AND DISCUSSION ...ttt ettt e e e e e s esaaeeeeeesessnnnaaeeesssenans 18
4.1 PROJECT OVERVIEW ...ccoiiiiiiiiiiiiiiiieeeeeeeeeeeee ettt ettt e e e e e e e e e e e aeeees 18
4.1.1  Project General DEetails .........ccccoeririiiriiieieienisene e s 19



4.1.2  Project LOCAIONS «o.veeteeririerteriee sttt ettt ettt et s st s et ettt s sre e b e n e neenesmnesmeeneee 19

4.2 PROJECT CONDITIONS & PROBLEMS .....c.cciuiiiiiiiiiiiiiiniiiiie sttt sttt s 21
421 CONAILIONS. c.etutirttetieteete ettt rte ettt e atesbeesbe e be e besabesatesaeesaeebeeabeeaeeeatesbeesbeenbeenbesasesaeesaes 21

422 PIODICIMS ettt ettt ettt et et b e bt e bt et et s at e she e s he e bt et e et e ea b e e bt e nbe e beebeeatesaeenas 25

4.3 PROCUREMENT OF CONSTRUCTION MATERIALS .....coueviitiiiiiitiiiinisiinieisie sttt stesssnesaenenenn 26
4.3.1  Steel Bar Procurement ..........ccccoeviiiiiiiiiiiiini s 26

4.4 DATA COLLECTION & PROCESSING .....coviiiiuiiiiiiniitiiieniitc sttt sttt st st sssnssresssnssaenenean 27
4.4.1  List of Material Requirements for The Fox Logger Office Project .........ccccevvveveeveevcrennenne. 27

442  Project SChEedUIE .....cc.eeiiiiiiieerierteeeee e e 28

443 Ordering COSt .euvieririiiuiriieiiiertente sttt sttt sttt s bbb et b st neen 29

444 HOIAING COStuuriiiririiitieiieiiietete sttt sttt sa e bbbt se e st b et nees 30

4.4.5  Procurement Cost DY CONIrACIOT.......cceeeieerierieriinrinieeetetete ettt st 31

4.5 DATA PROCESSING USING THE MRP METHOD.......ccccutttiiteiiiinieenieesiieesieesiseesbeessseessesssseesssessnseesnne 32
4.5.1 Lot Sizing Using Fixed Period Requirement (FPR) ........ccccceriiriinieniniinieneneeeccce e 32
45.1.1 Monthly Material Requireément LiSt .........cceeverrieriierienieneeneee et s 32
4512 Material Procurement Using FRP Technique .........ccceeueviireniniiniceeeccenese s 33

4.5.2 Lot Sizing Using Lot-FOr-Lot (LFL) ....ccccceviiirininiiireeeesee et 35
4521 List of Rebar Material Requirement Per-F1oor...........ccceoeieniniiniiiecienieneecceene 35
4522 Material Procurement Using LFL Technique .........cccecveviireninienieieecicenese s 36

4.6 DISCUSSION ...teiieiuiteeenuteeeeaiuteeesasteeestteeeassreeesasteessaseeesassteeesasseessasseesassseeessasseeesasseessssseeessnseessaseeenns 39
CHAPTER 5.ttt bbbttt b et h bbb et eh bt eb e s bt b e e b et es e e b e e st anin 43
CONLUSION & RECOMMENDATION .....c.cotiiiitiieiitinieteitrtetet sttt ettt enes 43
5.1 CONCLUSIONS ....ttttiuttteeeittteesettteeeautetesaasteeesaseeeesasteeesaseeessabeteeaasbeeesaasseessaseeesaaasaeesasseessasseesennsaeesnnsses 43
5.2  RECOMMENDATIONS.....cciitiitiitiitiiiiitiit ittt s sb e sb bbb sa e b sa s b s bbb sa s b e sr e 43
REFERENCES ..ottt sttt ettt sttt sttt sb e enen e enes 44

Xi



Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.
Figure 7.
Figure 8.

LIST OF FIGURES

Fox Logger Office Fagade .........cccoveiiiieiiiieiie et 18
Project Location (Source : Google Earth)..........cccoeevieviiniiiiniiieieieeieeeieeee, 19
Project Location (Source : GOOgle Maps)......ccueeeeuveeeciieeriiieeeiieeeiieeereeesvee e 20
Project conditions during the ground floor cOnStruction ...........cccceeeververeenuennnene 21
Materials placement when the stuff just unloaded from the truck....................... 22
Limited workspace conditions due to material stacking............cccceevevvenerniennene 23
Concrete pump operated from unideal locations (outside project area) .............. 24
Mixing truck placement outside the project area due to insufficient space.......... 25

Xii



LIST OF TABLES

Table 1. Relevant Previous Research ...........ccocooiiiiiiiiiiiiiiiiee e 15
Table 2. Problem & SOIULIONS .....cccueiiiriiiiiiierieeieeeereee ettt 26
Table 3. List of Rebar Material Requirements ...........c.cecveeeriieeiiieeiieecieeeee e 28
Table 4. Project SChedUle .........c.ooiiiiiieiieiece et e 29
Table 5. Ordering COSt ....ccuuiiiiiiieeiieeeie ettt et e e ste e et e e e aeeesaeeessaeesssaeessseeessseeensnes 29
Table 6. HOIAING COSt.....ccuiiiiiiiiieeiieiieeie ettt ettt e taeesbeesaeenbeesaneensees 30
Table 7. Additional cost for holding COSt .......c..iiviiieiiieeiieeeeeee e 31
Table 8. Procurement Cost (PTOJECL) ...ccviiiviiiiiiiieeieeiieeteee et e 31
Table 9. Monthly Material Requirement LiSt...........cccvieriiieiiieeiiieeieeee e 33
Table 10. Material Procurement Using FPR Technique............ccccoecvieviieniieiiiieniieieeeieene, 34
Table 11. Procurement Cost UsSing FPR.........cccooiiiiiiiiiiieecceeeeceece e 34
Table 12. List of Rebar Material Requirements Per-Floor............ccccoeevieiiiiciieniieienieene. 36
Table 13. Material Procurement Using LFL Technique..........ccccceceverviniininninicnenicnnns 37
Table 14. Material Purchase Per-FIOOT...........cccooviiiiiiiiiiieniceeeee e 38
Table 15. LFL Procureément COSt .........ccuiiiieiiieriieiie ettt et 39
Table 16. Procurement Cost COMPATISON..........cevvierieeriieerienieeeieeneeeeseeseeeseessseeseessseesees 40
Table 17. Actual Project Schedule ...........ccooviiiiiiiiiiiiiiecceeeeeece e 41

xiii



