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Abstract

Among industries in Egypt, Construction industry is considered one
of the most dynamic and challenging industries. This industry has unique and
complex features as they differ from other industries in terms of size, variety,
players, locations and types.

These factors render this construction a high-risk industry. There are
numerous challenges facing today’s construction manager. This thesis is
focused on the construction of the residential compound as these kinds of
projects are growing quickly in Egypt. Some are new to the industry, and
some are centuries old.

For construction companies, lean construction refers to a company’s
ability to complete more projects annually while massively reducing its waste
production. This results in an increase in profits and a simultaneous decrease
in costs. And consequently, allows these companies to increase their income
in short time compared to the traditional construction practices.

The lean construction is considered a neglected matter in Egypt
although it can be very beneficial especially to residential compounds projects
(According to interviews done).

This thesis discusses the problem of lacking a framework to
implement lean management in the residential compounds’ construction. The
focus is to design a theoretical framework for the project manager to integrate
the Lean Construction implementation in Residential Compounds’
Construction in Egypt.

This research mainly depends on reviewing available literature,
analyzing textbook using qualitative methods, reviewing and analyzing
academic journals and magazines as well as published theses, conferences and
seminars. In addition to the available organizations and governmental
publications and data available over related websites.

Lean Management (LM) is a corner stone in the construction field.
Yet; it did not spread in Egypt. LM is a management strategy that is adopted
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by organizations that tend to support non-stop improvements, it is considered
a long-term strategy to work that systematically aims to accomplish small and
gradual changes to finally improve both their efficiency and quality.

This thesis is expected to propose a framework on implementing the
lean construction in the residential compound project in Egypt.

Keywords:
1- Lean Construction (LC).

2- Lean Management (LM).
3- Project Management (PM).

4- Residential Compounds.



Table of Contents

STATEMENT ... \Y%
RESEAICHEN DAt ..o s Vi
ACKNOWIEAGEMENT ... viii
ADSTFACT ... X
Table Of CONTENTS ........ocviieiiic s Xi
LIST OF FIQUIES ... XVi
LISt OF TADIES ... XVi
LIST OF ACRONYMS ... .ottt XXii
INEFOAUCTION ... e B

A Statement of the Problem..........ccoii e C

B. PUrPOSe OF the STUAY .......ceiiiiiiii s D

C. MENOAOIOGY: ....veecieitieeieet e bbb D

D. RESEAICN STIUCTUIE: ......viviiie i E
CRAPTEE L. bbb e 1
Literature REVIEW......c..ooviiiieiiee e 1
1.1 LIterature REVIEW .........coviiiiiiiieiieieee e 2
1.1.1 CritiCal ANAIYSIS ...oveieieieeieie ettt ettt e b 26

1.2 LEAN CONSTRUCTION: HISTORY, PRINCIPLES AND TOOLS....... 38
1.2.1 Definitions of Lean CONSIIUCLION: .......ccoeiiirieiiireisenieeeie e 38

1.2.2 Background on Lean CONSIIUCLION: ........coviirieiiiniise et 39

1.2.3  LeaN APPrOACH: ..ottt et 41

1.2.4 Lean Construction — A Project APProach:.........cccceoevereneninienienene e 43

1.2.5 The Elimination Of WaSEe: ........ccccoviiiiiiiiiieece e 45

1.2.6 Lean Construction DeliVEry SYSIEIM: ........cccoiiiiriiiirere e e 46

1.2.7 Lean Construction Techniques and TOOIS: .......cccceieriiiiinineie e, 49

- X -



L.2.7. 1 FIOW PrOCESS: ....evviie ittt ettt ettt sttt e sttt e e sttt e e s sata e e s sttt e e s ente e e s sabanes 50

1.2.7.1.1 Reduce Process Variability: .........cccoeiieiiiiiiie i 50
1.2.7.1.2 RedUCE tiIME CYCIE: ..o e 51
1.2.7.1.3 RedUuCe DAtCh SIZE: ..o 51
1.2.7.1.4 Increasing FIEXIDIITY: ......cccoviiiiec e 51
1.2.7.2 “The Pull” Strategy:.....ccveveerrieirieieniesee et 51
1.2.7.2.1 Last Planner System (LPS): ..ot 52
1.2.7.2.2 Just-in-Time teChNIQUE:........coviiiiiii e 53
1.2.7.2.3 Collaborative Planning:.........ccocooeiiiniiiiiieie e 53
1.2.7.3 ContinuOUS IMPrOVEMENTS: .....c.viviriiiiirerieiesie ettt 54
1.2.7.3.1 IMProving the PrOCESS: ......coveiiririeiiterieie ettt sttt 55
1.2.7.3.2 Improving of the Operation: ............ccccevve i 55
1.2.7.4 TIANSPAIENCY ...vvieittetie e sttt ettt ettt e sttt e stb e e st e e st b e e st e e s bb e e sbb e e s b be e stb e e s b beesabeenrbeenabeeanes 55
12,7 4.1 FIVE S ittt b b b nre s 55
1.2.7.4.2 Visual Management: ........cccveiieieiieiiee e se e see et te e e e sre e 56
O R = 1 1Y =Tel o1 o] (oo TR 57
1.2.7.6 Modular Construction (Pre-fabrication):...........ccccoeviiiniinininciecveeeen 58
1.2.8 Contracting Collaboration: ..o 59
1.2.9 The Wastes Decreased by Using Lean COnStruCtion: ..........ccccoevvverereienerinennns 60
1.2.10 Establishing Lean Cultural ValUES...........ccociiiiiiiniiiiincsccesc e 63
1.2.11 The Challenges of Adopting Lean ConstruCtion: ...........ccouevererenenereneneneennns 63
1.2.12 COMPOUNGS: ...ttt sttt se e bbb sbesb et e bt e e e e et e sbeene e 65
1.2.13 Definitions of Residential cOmMPOUNGS: ..........ccoeiiiiirire i 65

1.2.14 Applications Of Traditional Management Methods in Compounds In Egypt.... 66

(O T ] (T S 71
CASE STUDIES ... ..ottt 71
2.1 CASE STUDIES ...ttt nte e en e e s 72
2.1.1 Lean construction in residential COMPOUNGS;........cccoivrvrierviieeieeerese e 72
2.1.2 Problems Facing the Traditional Project Management Method:............ccccccvvnee. 74
2.1.3 Lean Construction versus Traditional Construction: ............ccccovecerreivrniinnnenn, 76

- XII -



