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A Study for the Construction Conformity Assessment System

According to the New Paradigm of Construction Management

Kab—Soon Lee* - Young—Ju Bae'
Dept. of Industrial and Management Engineering, Korea National University of Transportation

Abstract

The scope of this study is the construction conformity assessment system according to the new
paradigm of construction management To minimize the differences between domestic and international
state, construction Conformity Assessment is subdivided into system certification and product
certification. For the former, WASCON(Worldwide Assessment System of Construction Quality Maturity
Stage) is applied. For the latter, AQUA(Advanced Quality Assessment System) was developed and
adopted to model project for demonstration. Both systems are designed to enable quantified rating,
integrated into PQCS(Project Quality Certification), which is an advanced project quality certification
system. The construction work observing PQCS will gain quality score on its own quality
certificate (Quality mark on construction itself or facilities is also available, if needed or preferred by
customers). This Quality Rating System will inspire and encourage any related parties. PQCS score
would let supplier/constructor recognize how much themselves are operating effectively and efficiently,
offering them the opportunity of redeeming their weaknesses.

Key word : Construction Conformity Assessment System WASCON AQUA PQCS Quality Level
Rating. Quality Management Maturity Level. Quality System Certification.  Product Certification.
Safety—Secured Facilities.
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<Table 1> The Maturity Requirement Classification of WASCON

Clause of No. of
No ISO 9001 Q Maturity Requirement requirem
M S ent
1 4 Maturity Level of the context of the organization 16
Process
2 5 Maturity Level of the leadership Process 8
3 6 Maturity Level of the planning Process 12
4 7 Maturity Level of the support Process 44
5 8 Maturity Level of the operation Process 47
6 9 Maturity Level of the performance evaluation 13
Process
7 10 Maturity Level of the Improvement Process 10
& 150
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<Table 2> The Quality Certification Level of WASCON

Quality Scor T .
core arge
Certification . Stage of quality level Scope of evaluation &
(point) progress
Level
Establishment of the project qualit
LEVEL T | below 60 | Quality planning stage project dHEY ) pelow 20 %
management plan with procedures
Implementation of PQMS ,
above 60 . . .
LEVEL OI bel 80 Quality control stage Inspection and test control, Quality | below 50 %
elow
record control
b 30 Qualit Internal audit and data analysis,
above uality assurance
LEVEL I Y acquisition control on the project below 50 %
below 90 stage
based
o Improvement of process and product
above 90 | Quality improvement .
LEVEL IV on the project based. below 80 %
below 95 stage . . .
Evaluation of performance in project
Customer satisfaction Customer satisfaction score
LEVEL V above 95 . . L below 80 %
stage Achievement of project objective
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3 F7)

o
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<Table 3>The Evaluation Category of AQUA

Category Items Sub items
Civil 21 89
Archi
chitectur 339 1,087
e
Plant 16 436
Total 376 1,612
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AQUAE dFAR] Ale4 (Workman—ship) =
Hrlshe Ao B} FEE <Table 3>9 QAg=
of mEc} 7} B 542 3EAo|nE ANRIEe]
AT S AFHFES o AEsind, ¢dE
o AHTAY] A% xR, v, An), WeAE
gdo s Fristo2A A, AEHoR= FEdss
FHEAA, JFAHJFTALE, AeFHHE(IB) USAST
oM AFES] Ae FEAFES Uehdle 34 Al
o uist AXxERE 289 ¢ Qlvhs ZloH. B4
v ZEAAN Gl ost Frpdel Ao
2] Aedoy AAlgE Altee] FHEs X1
e 4 Qlo] sk Adin]g Srtel Qs 7Y
s 2o T, Sk 19 oekst 8¢
Fol9 Aeol® s & 5 dvks 3 ARe 57
Wilel sl FE A4 FEE7HHQuality
Surveyor) & 1l83dto] Fildlo]al AgAow Pried

5e Saeks ARGV oOF 69 e B

Wow AR NS B 5 glrks gl

f

<]
S [e)
oM Hggse
o

-

7
o
|
|
2
=)
iu
to
Y
oot
1
g
)
AN
o,
o
¥
o

w5
[e2han]

A, B84 = dlld eo= s wa Algs)
HH, ol w7 AZAR|ZE ARkt Ao HiE
A dskeH”  (Doing it right the first time!)+ Y3
of Mg Fo® AHe APY w] AR Sk=F sh=
E71FE fEl AR W RS o] 54 <l

A8 gk Zlo] Brolet,

o




44 2297 S Al mE AEIA FABE FHFE 2" TH diF @7

o) g4 g F

g felberel WA, 8 AT, IR FA)
e A4 Fo ARTE WV 9 ARG AA 4
sgict.

<Table 4>The Weight of Building Construction by Facility

WORK PROCESS|PRIVIT RESIDENTIALPUBLIC RESIDENTIAL)  BUILDING INCUSIRAL BITING
Structure 30% 35% 35% 45%
Finish 50% 45% 40% 25%
Mechanical 10% 10% 15% 15%
Electrical 10% 10% 10% 15%
Total 100% 100% 100% 100%

@ Structure ; Quality assessment of the form
work, re—bar work and PC work etc. in the work
process and External work etc.

@ Finish ; Quality assessment of the Ceiling,
Internal wall, Floor, Window, Loop, Outer wall,

3.3 PQCSe| 9ot <15EA (Quality of the
Certification) Z3HJH7}

234k 72 1SO 9001 o &3t F4lZFo] 3
ALl AGAAELS OPFo R QITHSAE

U] A2 AET}L QS H oA A|E 1, 3JAL]
AAAES thEe AR AEE LA AEQIZ0]
U AERIS Qo] 9= A S
ISO 9001 o 98t #=4R1Z glo] =aH o] A

A [e)
29} AlFS FAlO Frlete] 159 Al Alarskar
IANESS SUis) 3 ¢ Qe AIRRRISH AT
S 233 TRAE QAFAAEI(PQCS : Project

Quality Certification System) & 7B sfarz} o)

3.3.1 Z2AE FHAFAAE(PQCS : Project
Quality Certification System)

IZAE FAASAIAE(PQCS : Project Quality
Certification System)< [Figure 1]3 7o] 324
E Z2AA F2 (Quality of the Process) 2% H-+
I TRAE AEZEZZ (Quality of the Product)<lS
o dEe] ik, PQCSE ZEAAFAJZF
B2 ISO 9001 87AK:S  7[HEe = 7jdke
WASCON(World —wide Assessment System of
Construction Quality Maturity Stage) ¥}, AFEE2<Ql
T s ZRAES] J)EA QAR 7INEe R
W AQUA (Advanced Quality Assessment System)
& Fyste] AR AR AMds TR o= Ut

L7

® M & E ; Inprocess and final inspection of

the electrical, HVAC, fire fighting, sanitary pipe,
lighting. A/C condenser etc. AQUA manual p
11/92

SHD HOd.
INEWSSHSSY ALINHOANOD

REQUIREMENTS

CONFORMITY ASSESSMENT
FOR PRODUCT

| AQUA

CONFORMITY ASSESSMENT REQUIREMENT
(IS0 9001QMS 9)

[Figure 1] Project Quality Certification System
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PROJECT QUALITY CERTIFICATION SYSTEM

///] [\\\
= PQCS .
- ~
WASCON ,/// \\\\ AQIUTA
CERTIFIED QUALITY $mmm - . — CERTIFIED QUAILITY
AUDITOR EVALUATOR SURVEYOR
ISO 9001 QM S = EVALUATION — PROJECT TECHNICAL
REQUIREMENT CRITERIA REQUIREMENTS
EVALUATION AQUA
LCKLIST —
A TOLY Il C— TOOT.& TECH CHECKLIST
QUALITY EVALUATION — UALITY
MATURITY LEVEL L REPORT RATING SCORE
FEEDBACK REPORT pram— CERTIFICATION — FEEDBACK REPORT

[Figure 2] The Diagram of PQCS

PROJECT QUALITY CERTIFICATION SYSTEM

e — ORGANIZATION | SR sl
-Networking for comumunication to client FOR ASSESSMENT -Communication to customer &client.
- Hand in project QMS manual , procedure ~Conformto progress & work Scope.

&records. : <= IDCE M ENTRREVEEV mmm)p -HandinDWG. SPEC for assessment
- Reviewthe project quality requirements. SITE TOUR - Site tour & pre-meeting with custormer

- Customizing & decision of AQUA chedslist

- Customizing & fixing of WASCON cheddist -
- Organizing audit team by the CQA = ASSESSMENT B | Comformio M&TE,
O e D T e, PLANNING - Decision of assessment schedule
- Conform to objediven project discipline. (Emreee 1)
- Kickoff meeting with guider in site. IMPLEMENT OF - Kickoff meeting with guider in site.
- Audit by the assessment schedule. Lo | ASSESSMENT W) sstessment bythe assessment schedde.
- Daily based doammentation and meeting. - Daily based documentation and meeting.
- Rating of quality maturity level - Calculation of quality score
-Issue the feedback Reportto client <= FINISH ) _jssue thefe edback Reportto client
- to public sector. - Adwvertizing to public sector.

[Figure 3] The Flow Chart of PQCS
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<Table 5> The Analysis Chart of Project Suitability Evaluation Feasibility

CLASSIFICATION

ITEMS OF VALIDATION

Quality of the Process

— Maturity Level of the context of the organization Process
— Maturity Level of the leadership Process
— Maturity Level of the planning Process
— Maturity Level of the support Process
— Maturity Level of the operation Process
— Maturity Level of the performance evaluation Process
— Maturity Level of the Improvement Process

Quality of the Product

— Qutput of architecture work process

— Qutput of civil work process

— QOutput of plant work process

Quality of the Certification

— Certification for the civil construction project
— Certification for the architecture construction project
— Certification for the plant construction project

| Nonconformity Costs for each year |
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a7 vear 4th yvear sth year

Special gquality conference o7/18/2007 (KCQA)

[Figure 4] Nonconformity Costs for each year ®
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Ratio of F-cost |

;
SN ANNAN NN

LEVEL I

LEVEL II

LEVEL IIT AVERAGE

Special quality conference o7/18/2007 (KCQA)
<Figure 5> Contract Versus Nonconformity Costs Rate ®

Monconformity Costs Rate WVersus WASCOM Level & Completion Score

Project ND.. of Mo. of Cor?tlract price External Ratio of wascon level Completion
Project Home (milion won) | F-Cost (won) |F-cost (36) Score
LEWEL I Project 71 38,492 4,457,659 18,201,347,635 0,405 QP-stage &3
LEWEL I Project 36 20,066 2472407 6303316261 0,255 QC-stage &3
LEVEL I Project 17 12 690 2020518 2907019368 0,144 QA-stage 89
Average 0,269 &6

<Figure 6>Nonconformity Costs Rate Versus WASCON Level & Completion Score ®
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<Table 65> 000 PROJECT AQUA FINAL REPORT

1, Project name

; Yonngsan 00 Town construction

2. Status of construction site
1) Constructor

© 00 construction company

2) Evaluation date : 9.21.2006 - 4.16.2007
3) No. of Evaluation: 23
4) Evaluation scope: - Form work, Re-bar work Concrete Surface etc.
- Concrete Slave total 23 FI.
5) No. of Evaluation by Building
Building name 102 105 106 Total Note
No. of Evaluation 9 8 6 23 Form work, Re-bar work, Concrete Slave

3. Evaluation criteria

- Weight value of Evaluation scope

- Exceptional evaluation scope :
4, Status of Score.

; Form work 30%, Re-bar work 25%
Co-work item of subcontractor with other company

Concrete Surface 45%

Total score

Form work Re-bar work

Concrete Surface

85.84

94.35 92.98

76.24

5. Analysis of the Evaluation result

- Status of the quality

| tems

Form work(%) Re—bar work(%)

Concrete Surface(%)

Ratio of non-conformity items

(No. of non-conformity items /No. of 5.7 7 24
inspection ftems )x100
Ratio of non-conformity items
(No. of non-conformity items /Total 1.4 3.2 7.2
No. of non-conformity items )x100
Resul t Good Improved Less increased

- Form sur face

. . - Fixing - Conc' pouring
Best practice - Joint gap treatment )
. - Wrapping (no down, no honey comb )
- Size of structure
- Keep in  Vertical Form

Improved items

- Keep in Vertical Form
work of Wall and post
- Keep in cure date of mass

concrete( Wall, post)

- Keep in depths
of concrete
sur face

work of Wall and post
- Keep in level of balcony
- Keep in cure date of mass
concrete
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6. Analysis of the score in the evaluation step
- Score was increased according to the valuation step in the evaluation step.
- Concrete Surface quality level was low increased .

Evaluation step Form work Re-bar work Concrete Surface
ist step 86.25 87.91 69.64
2nd step 96.99 94.98 78.86
3rd step 98.86 95.82 78.05
Total 94.35 92.98 76.21
<Non-conformity Photograph 1> <Non-conformity Photograph 2>
Depths of concrete surface at wall. Depths of concrete surface at slave.
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[Figure 7] Evaluation score of reinforced concrete frame construction (First Project)
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[Figure 8] Evaluation score of reinforced concrete frame construction(Second Project)
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[Figure 9] The Change Trend of Major Quality Defect Occurrence
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