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“Quality must be built into each design and each process. 1t cannot be created
through inspection” Kaoru Ishikawa
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“There is no set pattern of a procedure, but it should clearly spell out the
‘5Ws' —What, Where, Who, When, howW”
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“Putting out fires is not improvement of the process -Neither is discovery and removal
of a special cause detected by a point out of control” Juran
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“The use of methods for improvement were important not only for ensuring that value
was given to customers but also for improving performance within organization”
Koskela 2000
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“Establish the quality system to suit the organization, but not the organization to
suit the quality system”
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“Management of the system requires knowledge of the interrelationships between all

the components within the systems and of the people that work in it” W. Edwards
Deming
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“Quality assurance certification should continue to be encouraged within the
construction industry as a potentially useful tool for improving corporate management
systems. But more evidence is needed that it will also raise standards of site
performance and project delivery before it should be made a qualification condition for
consideration for public sector work” Latham1994
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“Unless you can point your finger at the person responsible when something goes
wrong then you have never had anyone really responsible” Hyman H.Rickover
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“Purchasing is a key element in quality systems raw material and resources has large
effects on the cost and quality of products and services” Halis2000
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“Installing any system without some means of verifying whether it is doing the job it is
intended to do, is a waste and effort” Hoyle 1995

“Quality improvement without measurement is like hunting ducks at midnight without a
moon -lots of squawking and shooting with only random results and with a high
probability of damage” Early 1991(vice-president of Juran institute)
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LEVEL 1:
Design
Stages

Concept Design

Scheme Design - early consideration
of life-cycle issues;
- paralleling of
design activities

Detailed Design

Client

: Design Documentation
Requirements

Construction Planning

Collaborative design among different professional
disciplines (multi-disciplinary teams)

[ A
i ; i
LEVEL 2: Integrated Design/Construction Tools to support collaborative

concurrent design and construction (e.g. finite element analysis, morphological
analysis, design for construction, etc.)

i i v

LEVEL 3: Integrated Knowledge Bases and Databases (e.g. construction
materials database, codes of practice and standards, etc.)
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Source [31]: Assessing the suitability of current briefing practices in construction within a
concurrent engineering framework
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Tecluucal comrelations

Section V Planning matrix

Technical measures —
> Section 11 ‘/'

Section T \ Section IV | | | Section 111

Voice of cus‘.taulem/ \ \ Gt VI

\ Relationship matrix

Targets

HOQ 5352l & stadl ulu) (Ll (20) JSa
Source [32]:Strategic use of QFD in the construction industry
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Assessment Wt. Persons Assessing and the
Assessment Frequency

Output Assessment
Structural Works Assessment Monthly assessment — bwo months in a
Architectural Works (Interim)Assessment guarter by IT and

the remaining

month by PT

Architectural Works (Final) Assessment Once by IT after Substantial Completion

Certificate is issued

Input Assessment

Management Input Assessment 10%
Safely Assessment 8% | Quarterly Assessed by PT
~ Programme and Progress Assessment 2%
Other Obligations Assessment 0%
Maintenance Period Assessment — Quarterly Assessed by PT
W't — Relative Weighting: IT = Independent Team of Assessors: PT — Project Team Members
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8% 7 7.15 49.64(24.82+24.82) 100.1 | MultiSpan < | 1
8% 7 6 56.6(28.3+28.3) 47.6 | MultiSpan jsa| 2
8% 6.5 12 40(20+20) 124 | MultiSpan j<a | 3
6% | 3.7 7.2 19.35(7.57+6.03+5.75) | 42.41 | MultiSpan _Jl<a | 4
12% 8 9.485 16.026 21.18 | Rigid Frame j<a | 5
12% 5 6 14.4 84 Rigid Frame j<a | 6
8% 6 7.5 39.9(8.68+13.3*3+8.68) | 43.31 | MultiSpan Jlsa| 7
12% 6 7 25 70 Rigid Frame j<a | 8
8% 9 7 43.5(21.75*2) 28 Multi Span Jl<a| 9
8% 6.62 8 58.5(6.5+13*4) 80 Multi Span < [ 10
Multi \Sia
10% 7.5 6.8 35(24+11)-24 68 Span+ Rigid | 11
Frame
10% | 6.32 7.5 19.68 59.8 | Rigid Frame jl<u | 12
10% 6.2 7.5 24.68 59.8 | Rigid Frame ,\<u | 13
8% 7 7.2 78(26*3) 72 Multi Span < | 14
8% 6 7.5 48(24*2) 67.5 | MultiSpan Jlsa| 15
1%| 75 |%Y T 39.8(19.9%2)+48(24*2) 17l Multi 16
8.625 5 Frame
7
o] g st 60(20+20+20) 19071 Muti span i< | 17
Ghus) | 6.23-85 3
11
8% | 6.75 7 34.2(17.1+17.1) 42 | MultiSpan < | 18
10% | 4-9.08 8 64(24+16+24) 96 Multi Span < | 19
14% 7 7 32 52 Rigid Frame < | 20
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R=14.8 eelad e Cai | 21
12% 9 7.2 29.38 42.98 | Rigid Frame ,\<u | 22
12% 6 7 30 70 Rigid Frame < | 23
8% 6.5 6.78 | 54.24(27.12+27.12) | 45.35| MultiSpan _l<a | 24
8% 9.15 7 84(14+20+20+15+15) [ 105 Multi Span _l<a | 25
8% 9.58 7.5 58(22+30+6) 60 Multi Span < | 26
8% 8 8.35 42.8(21.4+21.4) 25.2 | MultiSpan s | 27
8% 6 6 102(34+34+34) 72 | MultiSpan j<a | 28
1850& 8.5 7'%'4 45(15+30) 233 | MultiSpan < | 29
12% 4 7.5 19.82 59.5 | Rigid Frame ,l<a | 30
8% 6 8.05 61.2(35+26.2) 52.9 | MultiSpan \sa| 31
8% 10 7 45.28(22.64+22.64) | 188.3 | Multi Span < | 32
5% 3 8 19.7(9.85+9.85) 31.7 | MultiSpan s | 33
8% 6.8 7 50(15+20+15) 42 | MultiSpan < | 34
12% 5.36 6.7 21.2 60 Rigid Frame < | 35
12% 6 7.14 30 49.98 | Rigid Frame ,\<u | 36
8% 6.5 6.5 40(20+20) 65 Multi Span < | 37
16% 5 6 18 54 Rigid Frame \<w | 38
8% 8 6.4 60(30+30) 96 Multi Span < | 39
12% 7 7.3 24 73 Rigid Frame < | 40
12% 10 6.35 29.7(14.85+14.85) | 37.6 | MultiSpan j<a | 41
12% 6 6.65 14.4 39.9 | Rigid Frame s | 42
8% 6 7.2 49.7(24.85+24.85) 72 Multi Span < | 43
12% 7.5 8 34 64 Rigid Frame < | 44
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12% 7 6.6 10.28 33 | Rigid Frame < | 45
12% 8 7 34.66 69.68 | Rigid Frame ,\<u | 46
8% 8 7.4 34.5(17.25+17.25) 37 Multi Span < | 47
8% 6 7.5 40(20+20) 75 Multi Span < | 48
12% 6 7.5 20 30 | Rigid Frame < | 49
8% 6 7.1 60(20+20+20) 85.2 | MultiSpan \sa | 50
8% 6.16 7.5 42(21+21) 45 | Multi Span < | 51
12% 9 6.95 24.6 55.6 | Rigid Frame j<a | 52
12% 7 6.3 26.65 56.7 | Rigid Frame ,\<u | 53
8% 6 7.05 49 (24.5+24.5) 70.5 | MultiSpan \sw | 54
8% 9 7.1 52.5(17.25+18+17.25) | 71 Multi Span J<w | 55
12% 6 6 15 18 | Rigid Frame j\<u [ 56
12% 6 7.3 28.32 80.3 | Rigid Frame \<u | 57
12% 6 6.66 15 39.96 | Rigid Frame jl<u | 58
8% 7.02 7 17.37 35 | Rigid Frame ,\<ua | 59
12% 6.5 7 20 49.15 | Rigid Frame ,\<a | 60
8% 7 6.68 59.28(29.64+29.64) | 53.44 | Multi Span < | 61
12% 7.5 7.5 16.9 52.2 | Rigid Frame ,\<ua | 62
12% 5 6.6 11 33 | Rigid Frame ,\<ua | 63
12% 6 5.7 10.28 22.5 | Rigid Frame ,\<u | 64
10% 4.4 6 32.18 97.24 | Rigid Frame ,\<ua | 65
12% 4.5 6.34 19 31.36 | Rigid Frame ,\<u | 66
12% 6 7 30 56 | Rigid Frame ,\<a | 67
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12% 55 6.6 26 33 | Rigid Frame j<u | 68
12% 4 7.5 19.5 59.5 | Rigid Frame ,\<u | 69
8% 4 3288 34.48(16.99+17.49) | 36.5 | MultiSpan < | 70
12% 8 6.66 20 39.96 | Rigid Frame ,l<w | 71
1200 8.1 6.85 (20)+(25) 109.6 Multi i< | 2,

Frame
8% 6 7.125 21 42.75 | Rigid Frame ,l<w | 73
12% 6.5 10 12 40 | Rigid Frame < | 74
8% 9 7.1 | 52.5(17.25+18+17.25) | 71 | MultiSpan < | 75
12% 7 6 34.5 30 | Rigid Frame < | 76

89.7{40(20+20)+ Multi <

0 -6-

8% | 822 8 |53.885(15.96+37.925) | 2979 MUY S5 | 2

5 Frame
12% 8 7.11 29.85 42.44 | Rigid Frame ,l<w | 79
8% 7 7.5 84.16(20.79*3+21.79) | 105 | MultiSpan _lsa | 80
8% 7.5 7.15 47.5(23.75*2) 78.15 | Multi Span \<w | 81
8% 7.5 6.8 44(22+22) 68 Multi Span j<ia | 82
3% 6 5.46 8.9 21.82 Canopy ke | 83
12% 6.31 6-7 14.28 40.02 | Rigid Frame < | 84
12% 9 6.8 34.7(17.35+17.35) 40.8 | MultiSpan < | 85
10% 6.745 7.5 19.18 98.8 | Rigid Frame < | 86
12% 6.5 7.5 20 45 Rigid Frame < | 87
129 8 7.14 30 49.98 Rigid i< | g

Frame

167.0 .

8% 10 7.6 69.56(34.78+34.78) g Multi Span < | 89

2.9-9.85 : :
8% | 5.57-18.5 441 29.5(11.5+18.5+11.5) | 41.5 | MultiSpan \<a | 90
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8% 10 6 42.6(21.3+21.3) 64.6 Multi Span j<a | 91
8% | 6-13(pecd 6 99.4(33.7+32+33.7) | 232.05| Multi Span s | 92
10% 8.3 7.5 43.8(21.9+21.9) 44.8 Multi Span j<a | 93
8% | 6.8+9.25 7 50(15+20+15) 42 Multi Span j<a | 94
12% 5.4 6.7 21.2-10.54 4163‘3 Rigid Frame jl<a | 95
12% 3.5 6 15 25 Rigid Frame j\<sa | 96
12% 9 6.6 24 112.2 | Rigid Frame jJ<a [ 97
8% 13.5 5-6.75 60(20+20+20) 60.25 Multi Span < | 98
12% 8 6-12 135(33.75*4) 84 Multi Frame jl<aa | 99
12% 9 6.3 30 37.8 Rigid Frame ,\<w | 100
12% 9 6.3 69.9(23.3*3) 85 Multi Frame < | 101
12% 55 6 22 48 Rigid Frame < | 102
12% 6 7.2 25 108 Rigid Frame ,\<ua | 103
8% 6 6.1 43{37':: (21;'}875*2 54.8 Multi Frame ,<aa | 104
12% 8.5 6 30.9 71.25 | Rigid Frame j\<ua | 105
12% 6.35 7.04 33.6 84.48 | Rigid Frame l<a | 106
19% 7.5 7-14 63(26.5+17+19.5) 56 Multi Span < | 107
8% 7.5 6 31.8(15.9+15.9) 35.8 Multi Span < | 108
8% 9.5 8-7.7 40(18+22) 179.23 | Multi Span < | 109

R=13.6 el e i | 110
23%| 9 67 67'9f(3311.'778§+4'4 37 | MultiFrame j< | 111
4% 7.83 8.35-9.4 | 49.7(16.5+16.6*2) | 66.08 Multi Span < | 112
12% 7.75 7.15 65(25-15-25) 49.75 | Multi Frame ,\sw | 113

;L’m\g\j d\;\MJJ.@J\ BJ\J\;Y\ (u.uﬂ M;LMAX\ MJ.L@J\ 4;\5 sul; wl; su\.A‘)S e MJ.I.@.A“ —‘):\:\MALA AL\;J




214

gL )
. . Jskl .
Jual) sthall M J g2 gl) mga_gad) g no
m
Mg sy
2‘; 5 7.2-8.75 32 15.95 | Rigid Frame < | 114
Z‘; 5.55 8.87-8.3 32 17.17 | Rigid Frame jl<u | 115
12% 10.5 7-8.5 19.2 36.5 Rigid Frame < | 116
8% 8 6.6 45(12-12-21) | 39.6 | MultiSpan s | 117
12% 6 4.96 25.63 29.9 Rigid Frame < | 118
26.68(2.96-3.71-
12% | 6.34-7.34 6.4 6.67-3.5-6.88- 64 | MultiSpan < | 119
2.96)
12% 8.5 6.66 59.65(25-34.65) 40 Multi Frame l<w | 120
55,40 gl bl Lol s y) s ‘t“““"” .
. w Lay g5 no
M ilal) M alis ) o) shal ?
i i m2
- 175 3 575 | itk w121
. 23 8 720 | ik | 122
28.7 28.2 6 772 | il .| 123
27 175 7 2772 | ik w124
- 16.97 5 2625 | il | 125
34.97 34.5 7 349.86 | ikl ,ue|126
26.48 25.95 9 540.27 | ikl Lie| 127
16.62 15.44 7 240 | ik | 128
6.8 6.8 2 22395 | bl .| 129

;Lid\;y\j d\;\MJJ.@J\ BJ\J\;Y\ (u.uﬂ M;LMAX\ MJ.L@J\ 4;\5 u_\l; wl; suLA)S e MJ.I.@.A“ —‘):\:\MALA AL\;J




215

(1S09000: 2005) Lialal) cilalhiasl) 4aild

Quality 545l
cllliall Alaliall (o) s (g e sane Al Ll Al sl

Quality Control 33 Jauz

Basal) clillie b o S5 o3 sasal 53 e o al)

Quality Assurance 335l Glaa

B aie (s s sal) cllliie oL AB) i e S sl sasad 33 e el
Quality Management System sasall 5 i) allai

53l Al Le dedaie Java g 4 63l (g 1) Qs

Efficiency duadl
Alalai ) il gty ddabadall CUaLisl 3% 4y Juay @3 sl

Effectiveness 5¢ il

Aariiaddl 3 ) gall g Aia el Aagill o D)

| SO9001: 2008 5. 52l 54y allad] allal
P w8, 0l Asasl glam cang IS i) &\ﬂ@g@‘&ﬁﬁu@gjaj adai e 3 ke
comaY) o)) Gaiatl AS 550 8 Llel 5 oY) U8 (e il

Continual Improvement Jwa) siall Cpaail)
Laxia g alaie JC0 st lee ) S5 ey (g3

Corrective Action asaaill Jadl)

At e e g Al Lmn J AamKA) Aaad) axe o A1) Y Jad

Preventive Action A8 Jadll

Aot ye e Aldine g Al Amny of Aldiadl) Zaladll aae s AN Y Jad

LY 5 avigh 5)3Y) ad ciiaad) Anntigl) A3 il daala cle S Mo dntigal) - iiuale Ciay



216

Audit 8
G850 e Al (530 3nT) e gum ey gy GAII s e J pemal] & go g Aliee Ayl Alac

Nonconfor mance dUaall axe

.(._Ijkha:’gﬁelc

Customer Satisfaction ¢ys 3 Lay

il a L) Joa s 30 A )

Quality Manual 3l Jua

Bagall 3 ) sy conan Al A4 )

LY 5 avigh 5)3Y) ad ciiaad) Anntigl) A3 il daala cle S Mo dntigal) - iiuale Ciay



217

Developing a quality assurance system to manage
construction companies

Abstract

Quality management is an important process required to improve corporate
performance and raise the reliability of the product or service. In construction industry, and
because of the significant contribution of this sector in national income, quality management
should be followed.

Statistics of management of quality in Syrian Industry (Syrian Arab Standards &
Metrology Organization) illustrates that there are about 41 companies for engineering
industries, hold a certificate in quality management system. None of these companies has
been registered as construction company. These dtatistics proves that there is a gap in the
reality of quality management, if we compare it with neighboring countries such as Egypt and
Jordan. The first Egyptian construction company that got a certificate of quality management
system 1SO9001 was 1996, while in Jordan it was in 1995.

This research illustrates a new experience in applying quality management systems in
a steel Construction Company in Syria (1SO9001: 2008).

Throughout this work, the researcher has proposed 52 Data Form, intended to ensure
guality at every stage throughout the construction of projects (Contract - Design -
Manufacturing - Erection). Compliance with the requirements of the standard 1SO9001: 2008
has led to identify a mechanism of continual improvement at every stage and at the level of
overall achievement of the project. These forms used are based on precise analysis of the
current status of quality in the company by analytical study for about 50 projects and
interviews with the heads of workshops, project managers and engineers of Quality Control
Department. More than ten International experiences were also considered throughout this
research.
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