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Analysis of Construction Policy System for Quality Assurance of Construction Used Steels
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“Future Strategy Division, Korea Research Institute for Construction Policy

Abstract : Recently, quality problems of steel used for construction have been raised as a cause of building collapse and
safety accidents, Accordingly, it becomes more important to secure quality through material management, procurement
management, and construction management for construction used steels, However, the quality management for
construction used steels is confined to technical production and process control, So, it does not provide a solution
of various non—conforming steel products issues. Therefore, this study suggests improvements of the construction
system to secure quality of the construction used steels, Through expert interviews, we identify the items for system
improvement and derive the top priority items by considering utility through a structured Analytic Hierarchy Process
(AHP). It also divided the respondents into enterprise and research groups to analyze differences, implications and
future improvement issues and suggest a road map. It is expected that the priority items derived in this study could be
useful as a basic data for making policy decisions to assure the quality of construction used steel,

Keywords : Quality Assurance, Construction Policy System, Improvement Quality System, Analytic Hierarchy Process (AHP),
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Research Process

Analysis of Quality
Management Problems by
Subject

|

Deriving quality
improvement items by
construction system
analysis

l

Develop hierarchical model of
quality improvement subjects/
quality improvement items

|

Priority ranking by quality
improvement subjects/ quality
improvement items

l

Estimation of expected
utility in terms of quality
assurance

* 4 main subject
(client, design/supervision, distribution/processing, construction)
* Three major items for each subject
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Methodology

Survey on the perception of steel management in construction sites

* Problems of steel management in construction sites
* Improvement plan to solve these problems
* Deriving 4 main subject
(client, design/supervision, distribution/processing, construction)

Construction system analysis
+ FRAMEWORK ACT ON THE CONSTRUCTION INDUSTRY
+ CONSTRUCTION TECHNOLOGY PROMOTION ACT
+ FAIR TRANSACTIONS IN SUBCONTRACTING ACT
+ ACT ON CONTRACTS TO WHICH THE STATE IS A PARTY
+ OCCUPATIONAL SAFETY AND HEALTH ACT

Improvement item classification and hierarchical configuration

Analytic Hierarchy Process (AHP)

* Analytic Hierarchy Process(AHP) by improvement subject

* Analytic Hierarchy Process(AHP) by improvement item

* Deriving normalization weight

* Comparing the opinions of enterprise group and architectural research group

Importance score calculation and comprehensive analysis

+ Estimation of expected utility 10 points scale

¢ Product of normalization weight and expected utility
(deriving priority item)

* Comprehensive analysis

* Road map of key improvement items

Fig. 1. Research progress
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Fig. 2. Social awareness of buildings and facilities (KOSIS, 2016)
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Table 1. Process for deriving improvement subjects (Revised Jung & Yu, 2016)

. Number of responses Number of responses
Major Problem Improvement Related stakeholder
Frequency % Frequency %
Low—quality steel distribution 93 pp.g |Strendthen management and control | g 19.6 _
of steel distribution / processing Requirement of
Inadequate combination of steel Strengthen management and control distribution/processing
materials during processing / 83 20.4 g L g. ) 100 19.6 aspect
of steel distribution / processing
assembly
Usage of steel material tha} dges not 105 25.9 Strengthening design / supervision 89 17.5 ) Reqwren_leht of
meet performance criteria design/supervision aspect
51 126 Improvement efforts of construction 57 112
' companies ' A
Strengthen quality inspection Requirement of
. ) 51 12.6 and quality control activities at 133 26.1 construction aspect
Use of poor quality materials . )
. ; ; construction sites
in during construction P -
51 126 Government's high quality steel use 84 16.5
) policy ) Requirement of
Strengthening penalties for the use of client(government) aspect
51 126 illegal / non—conforming steel 38 75
No special problem 71 17.5
etc. 9 1.8
etc. 3 0.7 -
Sum 406 100 Sum 510 100
BERHoRE AL gl A st 7k B4, =3k Table 2. Expert description
Aol FAASE ZA, 7he 9 21, Algagoliae] F4A Field Participant Work Job
number experience
o} A= YERsTE olegt wAlEel ot ZhAReke i
- steel 3 More than 15 years Enterprise
2=z O B 71121 o] 3} 755\:1:10 JRA A 2 7k )
P_/ ‘L} '/] E] - 4 H ’ EZ" >~ UE] industry 3 More than 15 years | Research institute
= A dolx] 0] Lz AHE A AHE J
_'\?j'l 7H _] Zj = ‘ﬂxﬂ 0"4 =) J"—]—a /\]—‘E' 7H ,j_, o X 2 More than 15 years University
Wz} = o) sfjAlo] E Qs SHSHL) olE 7]HEe CO;;Z‘S;?:;OH 1 More than 15 years | Research institute
2 7§ et ojgt W& S5 FA1E njAls R, W 1 5to 10 years Research institute
Z19] 7jA(client aspect), AR ZHE] 7H4 (Design/ Sum 10 - -
supervision aspect), §-&/75 52| 714 Distribution/ 12} Sl 871 W AlriAd ofoldl, 2
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Table 3. Overview of construction system analysis
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Division Number of times / date attendants

Analysis system and improvement contents

Round 1/2017.09.

3 steel industry experts
2 construction industry experts

Deriving 7 improvement item from FRAMEWORK ACT ON THE
CONSTRUCTION INDUSTRY

Round 2 /2017.11.
In—depth Interviews

5 steel industry experts
2 construction industry experts

Deriving 12 improvement item from CONSTRUCTION
TECHNOLOGY PROMOTION ACT

with the Experts

Round 3/2018.01.

6 steel industry experts
2 construction industry experts

Deriving 9 improvement item from FAIR TRANSACTIONS IN
SUBCONTRACTING ACT, ACT ON CONTRACTS TO WHICH THE
STATE IS A PARTY, OCCUPATIONAL SAFETY AND HEALTH ACT

Sum

28 improvement item

Table 4. Analysis of construction system

Division Client aspect (A)

Design/supervision aspect (B) |Distribution/processing aspect (C)

Construction aspect (D)

al. Marking country of origin of materials in contract
agreements on construction works (a)

a2. Marking country of origin of materials in construction
work ledger (a)

a3. Marking country of origin of materials in construction
sign (a) b

ad. Adding the use of excellent performance materials in
pre—qualification for participation in tendering (7)

ab. Adding the use of excellent performance materials in
tendering procedure for a technical proposal (7)

etc.) (8)

o

b1. Strengthening confirmation | ¢1. Expanding penalties range
of the structural safety of the
temporary structure (quality,
specification, origin, use

. Expanding scope of request | c2. Improvement of certification of
for design modification
when Major parts and
materials are at high risk of
collapse and failure (¢) ¢3. Improvement of evaluation

d1. Expanding scope of quality
management plan and the quality
testing plan establishment ()

. Adding and complementing the
steel management contents of
general - specialized construction
works (a)

. Notation of use of major structural
members when submitting the
performance records of construction

according to the measurement
of defects in construction
works (B) d

>

steel structure factory system

(B) d

@D

ab. Adding the evaluation of material price and b3. Strengthening evaluation institution for vicarious works (a)
quality(performance) appropriateness in the examination criteria for quality and execution of quality inspection | d4. Expanding scope of safety
ltem of the eligibility (7) performance of materials system (B) management plan establishment ()
list? | a7. Adding the use of excellent performance materials in during design evaluation d5. Adding major material management
social responsibility assessment of the comprehensive (B) c4. Improvement of imported plan in the safety management plan
examination on tendering (7) b4. Appropriateness review and intermediate material quality (B)
a8. Giving additional points in credit rating of the execution improvement of design system (B) d6. Marking country of origin of materials

capacity of the constructor when using excellent seismic
performance materials (a)

a9. Cancellation and termination of contract when
falsification of documents related to materials (7 ) (B)

a10. Restrictions on qualification for participation of b
dishonest business operators in tendering when
falsification of documents related to materials (7)

al1. Complement of the exemption regulation of defect
liability by contractors (a)

o

service, construction
management, design
criteria, material selection

. Improvement of supervision
/ CM guidelines regarding
construction steel (8)

in bill of quantities (7)

. Reflecting the use of superior grade
materials when designation of
exemplary construction technology
service business entities (8)

d8. Adding regulation on the use of non—

conforming parts and materials in the
standard form of subcontract (&)

d
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Table 5. Hierarchical Structure

4 main subject 12 Improvement item

A1. Mandatory notation of major parts and
material's country of origin

A. A2. Encouraging excellent performance
Client aspect materials use

A3. Enhancing punishment when using non—
conforming materials and illegal activities

B1. Strengthening specifications and design
B standards of materials

Design/supervision | B2. Review appropriateness of design and
aspect material selection

B3. Strengthening supervision / CM guidelines

C1. Enhancing monitoring and punishment of
distributors / processors

C. C2. Improvement of certification of steel
Distribution/ structure factory system
processing aspect c3

. Rationalization of supply process and
establishment of mutually—beneficial
cooperation between contractors

D1. Improvement of writing and operation in
quality management plan and the quality

D testing plan
Construction D2. Strengthening the safety management of
aspect major parts and materials

D3. preferring excellent construction contractor
when tender and winning bid process
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Table 6. Respondent overview

Field Work experience Job
) 58 More than 38 . 38
Architecture (77%) 15 years (51%) Enterprise (51%)
. 8 10to 15 11 o 20
Civil (11%) years (15%) University (27%)
Policy / 3 5to 13 Research 16
Administration | (4%) 10 years (17%) institute (21%)
6 Less than 13 1
Etc. (8%) 5 years (17%) Ete. (1%)
Sum I Sum 75 Sum 75(100%)

(100%) (100%)
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Table 7. Main subject pairwise comparison result
. . Al ErETE Architectural
Main subject research
Weight| Rank |Weight| Rank |Weight| Rank
A. Client aspect 0.381 1 0.338 1 0.425 1

B. Design/supervision
aspect

C. Distribution/
processing aspect

0.176 4 0.173 4 0.178 4

0.227 2 0.270 2 0.201 2

D. Construction aspect| 0.216 3 0.219 3 0.196 3

Sum 1.000 - 1.000 - 1.000 -

mA. Client aspect m B. Design/supervision aspect
mC. Distribution/processing aspect m D. Construction aspect
0.425
0.381

0.338

0.27

0.227
0.216 0.218 0.2010.108
0176 0 173 0.178 D
Enterprise Archiecturalresearch

Fig. 3. Main subject pairwise comparison result
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Table 8. Normalization weight (all)

Main subject 12 Improvement Item
Subject | Weight "f;gﬂ’g&i’;t wagi';ﬁ“o” Rank
Al 0.097 3
A 0.381 A2 0.117 2
A3 0.168 1
B1 0.070 7
B 0.176 B2 0.063 10
B3 0.042 12
C1 0.084 4
C 0.227 c2 0.083 5
C3 0.060 11
D1 0.082 6
D 0.216 D2 0.070 7
D3 0.064 9
Sum 1.000 - 1.000 -
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Table 9. Normalization weight (Enterprise, Architectural research)
Enterprise Architectural research
Main subject 12 Improvement ltem Main subject 12 Improvement ltem
Subject Weight Iltem Normalization weight Rank Subject Weight Iltem Normalization weight Rank
Al 0.075 7 Al 0.122 3
A 0.338 A2 0.102 3 A 0.425 A2 0.131 2
A3 0.160 1 A3 0.172 1
B1 0.070 8 B1 0.070 6
B 0.173 B2 0.067 10 B 0.178 B2 0.058 9
B3 0.036 12 B3 0.049 11
C1 0.106 2 C1 0.070 6
c 0.27 C2 0.088 4 C 0.201 C2 0.083 4
C3 0.076 6 C3 0.049 11
D1 0.087 5 D1 0.072 5
D 0.219 D2 0.069 9 D 0.196 D2 0.066 8
D3 0.064 11 D3 0.058 9
Sum 1.000 - 1.000 - Sum 1.000 - 1.000 -
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Table 10. The priority evaluation result of improvement item

Improvement| Normalization | Normalization Average of Priority | Priority
ltem weight weight rank | expected utility | score rank
Al 0.097 3 6.560 0.636 3
A2 0.117 2 7.133 0.835 2
A3 0.168 1 7.627 1.281 1
B1 0.070 7 7.573 0.530 7
B2 0.063 10 6.880 0.433 9
B3 0.042 12 6.120 0.257 12
C1 0.084 4 6.867 0.577 4
c2 0.083 5 6.507 0.540 6
C3 0.060 1 5.667 0.340 1
D1 0.082 6 6.627 0.543 5
D2 0.070 7 6.760 0.473 8
D3 0.064 9 6.227 0.399 10
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AR 1~29] Wi Aol UehgAIvE tidl2 AR 5
= 2AtFig. 5.
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Table 11. The priority evaluation result of improvement item
(enterprise vs architectural research)

Improvement Enterprise Architectural research
Item Priority score | Priority rank |Priority score | Priority rank
Al 0.499 7 0.788 3
A2 0.746 3 0.910 2
A3 1.297 1 1.227 1
B1 0.536 6 0.524 5
B2 0.474 8 0.387 9
B3 0.225 12 0.294 i
C1 0.778 2 0.446 7
C2 0.588 4 0.525 4
C3 0.458 10 0.260 12
D1 0.579 5 0.475 6
D2 0.470 9 0.442 8
D3 0.416 11 0.345 10
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Enterprise Architectural research
Fig. 5. The priority evaluation result of improvement item
(enterprise vs architectural research)
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Phase 1. (Short-term items)
Client aspect

Phase 2. (Mid-term items)
Distribution/processing aspect

Phase 3. (Long-term items)
Desigw/supervision and Construction aspect

A3. Enhancing punishment when using non-conforming '\'
materials and illegal activities

2 (ACT ONCONTRACTS TO WHICH THE STATE ISA PARTY) \‘

C1. Enhancing monitoring and p

of distrib /

\'\ processors
= (CONSTRUCTIONTECHNOLOGY PROMOTION ACT)

\ \
\ Bl. Strengthening specifications and design standards of materials \
' =2 (CONSTRUCTION TECHNOLOGY PROMOTION ACT) i

A2, Encouraging excellent performance materials use

3 (FRAMEWORK ACT ONTHE CONSTRUCTIONINDUSTRY)

AL Mandatory notation of major parts and material's country

C2, Improvement of certification of steelstructure factory

i system
’/ = (CONSTRUCTION TECHNOLOGY PROMOTION ACT)

D1. Improvement of writing and operation in quality management plan ,’J
and the quality testing plan 3
=2 (CONSTRUCTION TECHNOLOGY PROMOTION ACT)

of origin
2 (FRAMEWORK ACT ONTHE CONSTRUCTIONINDUSTRY) /

; i
' L '
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