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An Extraction and ANP Importance Analysis for
Competence Factors of Junior Grade CM Engineer

Yang, Jinkook' - Kim, Sebeom® * Lee, Sangbeom”

'Research Institute of Construction Technology, Jung Ang Engineering Co., Ltd
*Heerim Architects & Planners Co., Ltd

Abstract : Construction Management (CM) is being utilized as an efficient project management system, Construction
management system provide scientific management techniques as well as the expert’s service with the expertise.
Accordingly, CM services demand is continuously increasing in construction project. Construction Management engineer
grade is distinguished by the Index of Construction Engineer’s Competency (ICEC). Construction management engineer
requires a higher score than the other fields, However, junior grade CM engineer can get grade according to the
education and qualification, This study was conducted junior grade CM engineer depth interview after analyzing the
problem of the current CM engineer grade system. As a result, this study was to extracted the 23 kind competence
factors., And, competence factors were five area grouped using affinity diagram method., Next, we analyzed the
importance utilizing the Analytic Network Process (ANP) technique. As a result, high priority areas were analyzed to be
quality and cost areas associated with project management,

Keywords : Construction Management, Index of Construction Engineer's Competency (ICEC), Junior Grade CM engineer,
Competence Factors, Affinity Diagram Method, Analytic Network Process (ANP)
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Table 1. Construction management qualification system in

domestic
Institutions Course name Tr:;:;ng Career Certificate
Construction Construction O:f;;riﬁizrs
Manage.ment Manag‘emem Self— after obtaining | CMPK
Association of Professional of | study a bachelor's
Korea(CMAK) Korea(CMPK)
degree
Korean Construction Profe§SIOnaI
Professional Management Engineer,
. ) 180 hour| Special grade CMP
Engineers Professional engineer (Over
Association (KPEA) | (CMP) Course ¢
15 years)
Korea Institute Construction
of Construction Manage‘ment 154 hour Unlimited PCM
Technology professional
Education(KICTE) courses
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Table 2. Construction management qualification system in USA

Institutions | Qualification Training time Prerequisites
+ Onsite Course: 48 months Responsible—
Professional In—Charge (RIC)
Construction . Construction experience.
Certified
Management ) Management An undergraduate or
) Construction )
Association Course masters degree from a
. Manager - X ) )
of America (cCM) » Online Modules: university
(CMAA) Standards of Or 8 additional years of
Practice Distance | construction or general
Learning design experience.
Secondary degree
(high school diploma,
. associate’s degree or the
. Project )
Project ) global equivalent)
Management | 35 hours of project .
Management . 7,500 hours leading and
. Professional | management U )
Institute (PMI) ) directing projects OR
(PMP) education
Four—year degree
4,500 hours leading and
directing projects
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Table 3. Construction engineers grade system in domestic

Construction . Construction
b Construction b
o Engineer . Engineer
Division X Engineer X
(Design - (Quality Control) (Construction
Construction etc.) v Management)
Special Above 75 Score Above 75 Score Above 80 Score
grade
Adg";ré‘fd Above 65 ~ Below 75 | Above 65 ~ Below 75 | Above 70 ~ Below 80
Middle
grade Above 55 ~ Below 65 | Above 55 ~ Below 65| Above 60 ~ Below 70
Junior
grade Above 35 ~ Below 55 | Above 35 ~ Below 55| Above 40 ~ Below 60
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Table 4. Construction management work utilization levels of
university construction department courses

Subject areas Contents . lPra_ctlcaI
utilization level
Construction Learning the construction
Engineerin process for building Very high level
& 9 construction
» Understanding between
the each work activity
Time Management « Creating time table High level
+ Learning the principle of
scheduling management
Calculating the construction
Cost Estimation investment cost based on Usually level
the design drawing
Construction Learning the systematic
Management management method of low level
9 construction project
. + Understanding of the
gi;ue?t:{ic’\t/:ﬁz:amcs structural design techniques
Reinforce concrete « Learning the structural Usually level
structures calculation method for
securing facilities safety
« Interior and exterior design
Design of the facilties Usually level
9 « Software based design v
drawing configuration
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Table 5. Adaptive level according to the working areas of a junior
grade construction manager

S
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Nonconformity report (NCR) report
. ) low level
creation about inadequate work
Analysis of i
nalysis of construction progress Usually level
. schedule
Construction
ork . .
W Adjust the interface between
; low level
construction work
Inspection to the Completed
) low level
Construction
Post LCC analysis for facilities low level
Management

Additional work

+ Project Management
« CM System tool utilization

+ Contract and law management

e Working description Adaptive level
areas
;Jnsctizrrrs]tandmg the bid delivery Usually level
Bidding and v
contract work Understanding of request for
low level
proposal (RFP)
Review of design drawings low level
Review of construction detail
. low level
Design drawings
work Understanding for the construction
[ Usually level
specifications
Review the structural calculation
) - low level
sheet for securing structural stability
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Table 6. Extraction items of competence factors according to
the workshop results

Working
description

Workshop results

Competence factor

Understanding
the bid delivery
system

Bidding document analysis
Task instructions analysis
Writing bidding document

CF-01 Bidding
preparation and planning
capacity

Understanding
of request

for proposal
(RFP)

Presenting requirements
Presenting the evaluation
criteria

CF—02 Request for
Proposal (RFP) writing
ability

Review
of design
drawings

Identification of design intention
Understanding of design
guideline

Understanding about each
fields characteristics
Reviewing the constructability

CF—03 Comprehension
ability of the drawings
CF—04 Utilization ability
of construction software
(CAD)
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Review of
construction
detail drawings

Reviewing the suitability for
site conditions

Reviewing the
constructability

CF—05 Checking ability
of the construction shop
drawing

Understanding
for the

Review of field compatibility
Matching review of design

CF—06 Comprehension
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Table 7. Grouping of competence factors by affinity diagram

construction drawings and specifications ability of the specifications
specifications 9 P method
Review the
structural Level 3 Level 2 Level 1
calculation Review of the match CF—07 Understanding
sheet for between the structural ability of structural CF-01 Bidding preparation and
. drawings and quantity calculation sheet planning capacity
securing G0
structural stabilit .

- 4 CF—-02 Request for Proposal (RFP) | Bidding
:\éor;?to(lﬁ,\j(o:rglty Quality comparison analysis writing ability management
report between design drawings CF—08 Quality area
crzation about | @nd construction management skill CF—18 Document
; Inspection for specification | CF—09 Report writing skill management skill
inadequate -

Work application results
CF—03 Comprehension ability of
Analysis gf Utiization of scheduling CF”—1O Scheduling analysis the drawings
construction . ability
rogress management techniques CF—11 Resource allocation izati i
prog Milestone Management N CF-04 Ut\l|;at|on ability
schedule ability of construction software (CAD)
Adjust the . _ it
interface Understand\r;g of Interface | CF h12 ?jﬁly&; tab;hty for CF—05 Checking ability of the
betweon managemen each activities interference construction shop drawing
) Understanding the each CF—13 Comprehension of
construction . ;
field work the other technical area . - G—-02
work CF—-06 Comprehension ability of Design
) . the specifications
Inspection to Inspection of quality and o , control area
the Completed defect CF—14 Quality inspection ) -
P Administrative work forthe | capability CF—07 Understanding ability of
Construction completion license structural calculation sheet
LCC analysis B;Seﬁagg;zg OI cash flow CF—15 LCC analysis abili CF—23 Utilization of Building Competency
for facilities erstanding o analysis ability Information Modeling (BIM) factors of junior
engineering economy grade CMr
CF—16 Communication skill CF—19 Value engineering
Stakeholder management CF—17 Cost management skill management skill
CF—18 Document
Pro Cost management kil
roject Record management management skill CF-08 Quality management skill
Management . CF—19 Value engineering
Design management management skil
Time management CF—2% Scheduling CF—14 Quality inspection capability | G—03 Quality
control area
management skill
o CF—13 Comprehension of the
CF—-21 Utilization of Earmned other technical area
Value Management System
) ) (EVMS) o . CF—09 Report writing skill
Information—based Project | CF—22 Utilization of Project
CM System Management (Time Management Information
tool utilization Inf N i ) ’ Syst g PMIS) CF—22 Utilization of Project G-04
mtormation, ete. Cff;; Utilization of Management Information System Information
L ||zat|on. ° (PMIS) management
Building Information area
Modeling (BIM
g (_ ) CF-21 Utilization of Earned Value
CF—24 Claim Management System (EVMS)
Contract Understanding of management ability
and law Contract work CF—25 Analytical CF—10 Scheduli lvsis abil
management Legal management skills for the contract cheduling analysis ability
documents G—05Time
CF-20 Scheduling control area
management skill
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Table 8. ANP Survey overview

Division Content

Importance analysis for the extracted

Survey objectives )
competencies factors

Survey period 2016. 10.10. ~ 2015. 10.14.

Survey

Junior grade Construction Manager
respondents
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clster Bidding area| Design control area | Information area| Quality control area | Time control area
u
Node Bidding Desi "
ign Information Quality Time control
Labels :::am?mm control area management area control area area

8idding gidding
management management 0.000000 0128550 0133829 0.255968 0225554
area area

Design Design
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Information e
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Quity Quality
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e control area
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Fig. 2. Weighted Super Matrix
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ter
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Bidding Bidding
management | management 0182211 0182211 0182211 0182211 0182211
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Design Desi
control ‘::] 0045222 0045222 0.045222 0045222 0045222
area control area
Information "
Information
u:';‘nagsmnl wangmst s 0093320 0093340 0.083340 0083340 0083340
Qualty Qualty
control control area 0351925 0351925 0.351925 0351925 0351925
are
Time
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aea

Fig. 3. Limited Matrix

43 due| nE
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area (0.351925), Time control area (0.327302), Bidding
management area (0,182211), Information management
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UrebtthFig, 4).

Here are the priorities.

Icon Name | ]Normalized by Cluster| Limiting
No Icon|Bidding management area | 1ooco0  fo1sza11
No Icon| Design control area | toocoo  [oo4s222
No Icon I”f°;'r‘;:“°" REE [ toocoo  [0093340
No Icon|  Quality control area | 051813  [0.351925
No Icon| Time control area | o4sig7  [0327302

Fig. 4. Priorities Matrix
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