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We propose a method using QFD for design the hierarchical structure of AHP. This method provides definition for each area
of House of Quality and design the hierarchical structure of the bottom-up QFD/AHP in which the upper hierarchy is designed
through the classification of common characteristics with a focus on the lower hierarchy. Finally, we apply it to the development of
an evaluation index for selecting heavy lifting service providers. This study has significance as the first instance of designing the
archical structure of AHP after objectively verifying whether MECE condition, the basic requirement for AHP design, is satisfied.
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<Table 1> Evaluation Criteria Extracted from Previous Research

Evaluation criteria Research Classification

heavy equipment

equipment Durability, Safety [21] (container crane)

heavy equipment

Technical Skill [9] (Large size special crane)
(container crane)
heavy equipment

QAQC, Safety Bl (container crane)

Technical Skill, Safety [22] heavy(c:;]rlll;}))ment
heavy equipment
[1] (tower crane),
Safety [2] heavy equipment
(crane)
Safety, QA/QC B3] heavy equipment

(crane)

Qualification, Bid amount

Construction experience, general construction
S . [12] .
Financial status, Technical industry
skills

Management skills,

Company experience, [11] general construction

industry

Technology Development

<Table 2> Evaluation Criteria Extracted from PQ

examination standard item

Currently, the project whether or

ot to proceed Ability to mobilize equipment

QA(Quality Assurance)

Ability to mobilize fund /QC(Quality Control)

Ability to design

accomplishment QEHS

Past experience in performing (Quality/Environment/Health/Safety)

construction

<Table 3> Status of Professional interviewees

qum | career career career career career
3~5yr. | 5~10yr. | 10~15yr. | 15~20yr. | 20~30yr.
the number 20 g 6 4 ) |
of persons
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<Table 4> Evaluation Criteria Rank and Result

Evaluation Criterion primacy second— | third—
ranked ranked
Bid amount 10 people | 5 people | 2 people
Construction experience 2 people | 3 people | 4 people
Company scale 1 person | 1 person | 3 people
Pre-qualification and
registration 3 people 2 people
Engineering Technology 1 person | 3 people | 2 people
Equipment supplement 3 people | 3 people
Relationship with client 2 people
Ability to retain and mobilize
.. 1 person
technicians
Construction companies and
. 1 person
work experience
On-site support 2 people
Equipment maintenance 1 person 1 person
Contract performance 1 person
Field supervision 1 person
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<Table 5> Evaluation Criteria Extracted from Expert Inter—
views over Two Times

the number
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Equipment maintenance
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(1) Construction experience

(2) Cost/Price

(3) Company scale

(4) Pre-qualification and registration
(5) Engineering Technology

(6) Equipment supplement

(7) on-site support

(8) Ability to mobilize fund

(9) Ability to mobilize equipment
(10) Ability to design accomplishment
(11) QA/QC

(12) QEHS

(13) Currently, the project whether or not to proceed
(14) Safety record

(15) Financial state

(16) Management skill

(17) Technical Skill

(18) Bid amount

(19) Construction experience

(20) Past experience in performing construction
(21) Technical power

<Figure 8> Verification of the independence of between
evaluation elements using QFD
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Common Items/

| Sub-LayerFacior | | KJ Mapping | i
Construction experience
Price/cost
company scale A Bid amount
Pre-qualification and registration
Engineering Technology
Ability to
Equipment supplement B Construction
. Accomplishment
on-site support
Ability to mobilize fund
Ability to design accomplishment © ?| Bid Qualification
QA/QC
QEHS
7 B o Service
Currently, the project whether or not to proceed
Safety record
Financial state
Management skill

<Figure 9> Common Item Extraction Using the KJ Method
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<Table 6> Result of Correlation Verification of Common Item Versus Evaluation Elements

Pre—qualification .. - Currently, the project
and registration Ability to mobilize fund whether or not to proceed
Construction Engineering Ability to design Management
experience Technology accomplishment skill
Company Equipment Safety Financial
scale supplement record state
On—site QA/
cost support e QEHS
Bid Amount 7 |38(32]23 1.5 32 131 14 | 07 1 2 1.6 07 1191038
Ability to Construction Accomplishment | 2.3 | 5 | 6.8 | 1.4 1.2 52 152 |41 | 1.1 |09 43 4.1 1.1 4 | 4
Bid Qualification 1.6 {28 (3.7 7 1.9 29 132 | 1.6 4 43 2.2 2.4 44 31|15
service 26 1224112 7 22 124 | 15 0.5 0.9 0.9 1.1 09 |19 1.7
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Heavy Equipment company
selection of Heavy Lifting Fields

) @ ©) @
Bid Ability to Bid service
Amount Construction Accomplishment Qualification
I I
I I I I I I I
@-1 @-1 @-3 @-5 @-5 @-7 3-2 3-4 @-1
cost Construction Engineering Ability to Currently, Management QA/QC Safety onsite
experience Technology mobilize the project skill Record | | support
fund whether or
not to
proceed
@-2 -4 @-5 @-6 @-1 @-3
Company Equipment Ability to design Financial QEHS | | Pre-qualification
scale supplement accomplishment state and registration
<Figure 10> Heavy Lifting Service Company AHP Hierarchy
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<Table 9> AHP Weight and Ranking per Hierarchy Structure

<Table 10> AHP Result

Upper Layer Weight Evaluation Factor Weight | Ranking
Upper Layer Weight | Ranking @-1. Cost 0.117 2
@ Bid Amount 0333 ) (@-1. Construction experience 0.112 3
(@ Ability to Construction Accomplishment 0.379 1 (2-2. Company scale 0.036 15
@ Bid Qualification 0.182 3 (2-3. Engineering Technology 0.073 5
(@-4. Equipment supplement 0.133 1
@ service 0.107 4 St ik
(2-5. Ability to mobilize fund 0.054 9
Sub-layer Weight
(2-6. Ability to design accomplishment 0.057 7
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. Currently, the project whether or not to proceed | 0.
@-7. Currently, th t wheth t t d|0.09 | 4
(DL el 033 | 1 9. Financial state 0057 | 8
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