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Abstract

This study is for figuring out major components of construction quality infrastructure and suggesting
improvement plan by benchmarking global best practice model and analyzing gap between the model and
sample practice. Based on improvement plan, researcher could derive major characters and components
of construction quality infrastructure, and also about the priority among core competency components of
construction quality experts.

The result showed that the 'human resource' was ranked the best priority followed by 'method'

'environment', 'equipment' among major characters and components of construction quality infrastructure.
Also, for core competency components of construction quality experts, 'number of years in work
places' was the best priority, and the 'professional knowledge on engineering' was another priority
ranked. Far from general perception on competency components, 'academic education' ranked the last.
It may allude that the current education system in this country is not effective in developing
competency of quality engineers.

In summary, this study shows professionalism of quality engineer is the most important thing in all
the components.
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[Figure 1] Frame of National Quality Infrastructure
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<Table 1> Analyzing gap between the best practice model and domestic

practice.
e harmonizing (gap)
equire ; :
Quality Infra Qualit qA vt Worldwide Practi Domestic Globalize
uali ctivities orldwide Practices
J (Present) (To be model)
. Applicable party:
Independently Applicable party: bp barty
L .. . Contractor and
Organization | organizing QA/QC Contractor and Not required
) Subcontractor/
for QA/QC Department Subcontractor/ supplier. supplier
Activities '
Test Independently Dependently Dependently
Laboratory. organization organization organization
Test engineer for Test technician Test engineer for
Testing Discipline Quality for Civil/Arch's Discipline Quality
control Quality control control
Discipline QC inspector
Level I Elementary
. Discipline QC inspector . engineer for
Inspection Not required ..
Level II Discipline
Discipline QC inspector Inspection
Level III
Discipline Quality
control engineer
Discipline Quality
Control manager Pl”incipal engil’leel”
Quality planning Discipline Quality Not required for DlSClphl’%e
Human assurance engineer QC/QA planning
resource Discipline Quality
assurance manager
L . * QCE( (Level I, : )
Discipline Quality Q Junior engineerfor
. I, III, IV) for .
] control engineer .. Discipline
Quality control Civil/Arch
Discipline Quality . Senior engineer
Not required C
control manager for Discipline
Discipline Quality . Senior engineer for
. Not required .
) assurance engineer Discipline
Quality assurance . ; . 3
Discipline Quality . Principal engineer
Not required ..
assurance manager for Discipline
ualit ) . i Principal engineer
Q .. Y Quality auditor Not required P .. g
auditing for Discipline
ualit ) ) . Principal engineer
Q y Quality supervisor Not required P . g
supervision for Discipline
NOTE ; =* Quality engineer is organized 4 level with elementary engineer(Level 1), junior

engineer (Level 1), senior engineer (Level III), principal engineer (Level IV) for the Civil/Arch works

according to ACT of Construction Technology Promotion Law/MLIT
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<Table 2> RI(Random Index)

n 1 2 3 4 5

R.I 0.00 | 0.00 | 058 | 0.90 | 1.12
n 6 7 8 9 10
R.I 1.24 | 1.32 | 1.41 | 1.45 | 1.49

<Table 3> Relative importance Criteria for AHP

DEFINITION
1 Equal Importance
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3
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7
9
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1.1-1.9
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<Table 4> Factor of Quality infra attributes

Quality infra attributes

Core factor of Quality infra attributes

Code Attributes Code

Core factor

Competency of quality supervisor

Competency of CM

Competency of quality engineer

Human resource

Competency of quality inspector

Competency of quality auditor

Competency of Laboratory technician

Availability of test equipments

Availability of inspection equipments

Equipments

Availability of measuringe analysis equipments

for QM

Efficiency of Data processing

Availability of IT network

Availability of transformation

Effectiveness of QM system

Efficiency of process control

Tool & Tech for

Adaptability of SPC

QM

Efficiency of quality improvement

Efficiency of organization

Adaptability of performance & reward system

Propriety of social environments

Propriety of cultural environments

Environments of

Appropriateness of physical environments

QM operation

Accuracy of Psychological environments

Appropriateness of strategic environments
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[Figure 2] Hierarchy for the Construction Quality engineer’ s Competency attributes
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<Table 5> SD Enquete for Attributes of Construction Quality Infra

Weighted
scoring

Weighted

scoring

Attributes

Core factor of Quality infra attributes

Competency of quality supervisor

Competency of CM

Human

Competency of quality engineer

resource

Competency of quality inspector

Competency of quality auditor

Competency of Laboratory technician

Availability of test equipments

Availability of inspection equipments

Equipments

Availability of measuringe analysis equipments

for QM

Efficiency of Data processing

Availability of IT network

Availability of transformation

Effectiveness of QM system

Efficiency of process control

Tool & Tech

Adaptability of SPC

for QM

Efficiency of quality improvement

Efficiency of organization

Adaptability of performance & reward system

Propriety of social environments

Propriety of cultural environments

Environments

Appropriateness of physical environments

of QM
operation

Accuracy of Psychological environments

Appropriateness of strategic environments

Appropriateness of policy
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<Table 6> AHP Enquete for Attributes of Construction Quality engineer’ s Competency

Hierarchy CRITERIA SCALE SIZE
LEVEL 0
* Knowledge Saaty’ s pairwise
Criteria for the * Technology comparisons 6
Attributes of * Attitude (7point Likert’ s
Construction Quality * Career method)
engineer’ s Competency
* Knowledge Saaty’ s pairwise
Education, Technical qualified engineer, comparisons 6
Capability of foreign language, Good (7point Likert s
Knowledge for CE method)
* Technology , .
. . . Saaty’ s pairwise
Scientific applicable technologies, .
. . comparisons
Converging technologies, Management . . S 6
LEVEL 1 . i ) (7point Likert” s
& control technologies, High—tech field
. . method)
. engineering
Sub—Criteria for the ; .
Attributes of * Attitude Saaty” s F)alrw1se
Construction Quality Leadership, Teamwork & support, (752?;??;;2:; . 6
engineer’ s Competency Relationship management, Ethic
method)
* Career
Employed No. of Project, Employed Saaty’ s pairwise
No. according to Project scale, comparisons 6
Employed Year according to job, (7point Likert’ s
Employed Year according to engineer,s method)
grade
[Table 7] Basic Characteristics of Respondents
Description Hesponderis Description Responderis
Freq % Freq %
Male 194 96.5 Civil 89 44.5
Gender Female 6 3.5 Architecture 92 46.0
Total 200 100 Vocation Mechanical 15 7.5
20 6 3.0 Etc 4 2.0
Age— 30 70 35.0 Total 200 100
bracket 40 93 46.5 CM . 9 4.5
Above 40 31 15.5 Construction 94 47.0
Total 200 100 Tob QM . 85 42.5
Elementary 50 25.0 Scheduling 6 3.0
Junior 50 25.0 Etc 6 3.0
Engineer Senior 50 25.0 Total 200 100
" 5 Grade Principal 50 25.0 * Date of Respond:
Total 200 100 — 01Feb 2017. — 08 May 2017.

NOTE ; Level I (elementary engineer) Level II (junior engineer) Level III (senior engineer)
Level IV (Principal Engineers )
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<Table 8> Concordance test of Kendalll s W —

<Table 9> Weighted scoring of Quality infra

test attributes
Coefficient Core factor of Quality infra Weighted
of attributes scoring
Category concordance - allis Human resource 1
(w) Equipments for QM 4
Quality infra Tool & Tech for QM 2
attributes 1.000 0.007 Environment.s of QM 3
Human resource 0.979 0.002 operation
Equi f M 1. .001
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<Table 10> Weighted scoring of Quality infra
attributes (Human resource)

Human factor of Quality infra Weighted

attributes scoring
Competency of quality supervisor 3
Competency of CM 4
Competency of quality engineer 1
Competency of quality inspector 2
Competency of quality auditor 4
Competency of Laboratory 6

technician
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<Table 11> Weighted scoring of Quality infra
Core factor(Tool & Tech)

QM Tool & Tech factor of Weighted

Quality infra attributes scoring
Effectiveness of QM system 1
Efficiency of process control 2

Adaptability of SPC 3
Efficiency of quality improvement 5
4

6

Efficiency of organization
Adaptability of performance &

reward system
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<Table 12> Weighted scoring of Quality infra
Core factor (Environments)

Environments factor ofQuality Weighted
infra attributes scoring
Propriety of social environments 1
Propriety of cultural environments 4
Appropriateness of physical 9
environments
Accuracy of Psychological 5
environments
Appropriateness of strategic A
environments
Appropriateness of policy 3
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<Table 13> Weighted scoring of Quality infra
Core factor (Equipments)

Equipments factor of Quality infra | Weighted
attributes scoring
Availability of test equipments 1
Availability of inspection 9
equipments
Availability of measuringe analysis 3
equipments
Efficiency of Data processing
Availability of IT network 4
Availability of transformation 6
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<Table 14> Consistency Ratio for the hierarchy

level
Category CR
Attributes of
Level Constru?tlon yQuahty 0.015
0 engineer s
Competency
Knowledge 0,094
Level Technology 0,015
1 Attitude 0.031
Career 0.079
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[Figure 4] Weighted score of Technology attributes sub—criteria
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[Figure 6] Weighted score of Career attributes sub—criteria
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[Figure 7] Weighted score of Knowledge attributes sub—criteria
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<Table 15> Weighted score of total attributes sub—criteria(Level 2)
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Attributes Weighting Ranking
Employed Year according to job 0413 1
Good Knowledge for CE 0.406 2
Management 8t control technologies 0.315 3
High-tech field engineering 0.3 B
Relationship Management 0.299 5
Ethic of Engineer 0.271 6
T[Table 4-19] support 0.255 7
Employed Year according to engineer’s grade 0.253 8
Capability of foreign language 0.247 9
Technical qualified engineer 0.232 10
Converging technologies 0.193 11
Employed No. of Project 0.19 12
Scientific applicable technologies 0.189 13
Leadership 0173 14
Employed No. according to Project scale 0.142 15
Education 0113 16
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[Figure 8] Weighted score of total attributes sub—criteria
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