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Abstract : The Korean domestic construction management at risk (CMAR) market is in the process of completing the pilot
project execution under the leadership of the Ministry of Land, Infrastructure and Transport as of December 2019. The
government starts practicing CMAR an alternative delivery method widely in order to diversify delivery methods and enhance
construction technology. The CMAR market is thus expected to grow. This study was conducted to improve CMAR firms’
capability by developing self-assessment tools for them to evaluate current capability more effectively. As a result of defining
standard core capability and additional elements categorized by project execution phase and management area, and performing
evaluation from the CMAR project participants, it was found that the general project management capability in the pre-design
and procurement phase and quality management area was lower compared to the construction phase and other areas. In
addition, the capability of cost management area was lower in spite of its high importance. Communication and coordination,
process optimization, and target values achievement were at the initial level of capability and continuous improvement was
required.
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Table 1. Capability evaluation item of CMAR

Phase Order General D-1 | Designplan
PD-1 | Review and security of project execution plan D-2 | Design progress management
PD-2 | Establish business number dassification system D-3 | Review design drawings
Pre-Design PD-3 Document Management System D-4 | Design Drawing Approval Process
PD-4 | Establish a data management system Design D-5 | Design interface management
PD-5 | Host pre-design meeting D-6 | Design coordination meeting
PD-6 | Establishment of project management information system D7 | Design constructabilty review
Design D-1 H@ng a Design Meeting ‘ D8 | DesignVE
D-2 | Project Management Information System D9 | Authorization permit confirmation
P%crgrrgr%t e%w . FPL; ::;U)?tggiszzzt;j:tdegugrﬁlg: Consruction C1 | Review construction detail drawings
1 Organize construction related meeﬂngs Phase OCrdzer Review desn danges Qualiy
. €2 P@ect Management Information System Pre-Design | PD-1 | Setgoals and scope for QA
Construction | C-3 | Field construction document and data management - - -
4 | Reportwriting and record keeping 4 D-1 Quz?hty policy establishment and management
C5 | Commissioning and training Design 02 Reweyv of QA/QAplan —
PC-1 | Taking over D3 Quahty Manggemgnt Spedification
Post- PC-2 | Maintenance Policy and Planning C1 | Estabish b.a5|c.qual|ty managern_e_th plaj
Construction | PC-3 | Create Maintenance Guidelines (2 | QA Organization and Responsibilities / Rights
PC-4 | Final Report C-3 | Quality coordination meeting
Phase Order Gatlicel C4 | Qualification auditor qualification and management
Pre-Design | PD-1 | Designer Selection C-5 | Confirmation of examination required for construction
. - - ; C-6 | Machine manufacturing approval
e 211 Es:i;itg:ﬁ;: sziment Construction | C-7 | Material supply approval
Contract& | P-2 | Bidding Notice and Site Description C-8 | materials management
Procurement | p-3 | Bidding and winning bid C-9 | Detection and test
P-4 | Contractand fulfilment C-10 | Technical Review Opinion
C-1 | Construction termination order C-11 | Quality Defect Action
C-2 | Contract performance delay C-12 | Completion inspection and Action on unfinished construction
Construction (3 | Contract fuffilment cancellation termination C-13 | Final completion
C4 | Claim Management Post- PC-1 | Expostevaluation
C-5 | Subcontract management Construction | PC-2 | Defect Repair Technical Cooperation
C6 | Completion Report Phase Order Safety
Post- PC-1 | Maintenance and Warranty Pre-Design | PD-1 | Establish safety management regulations
Construction | PC-2 | Contract termination Design D-1 | Reflect potential safety risks
Phase | Order Cost Contract& | P-1 | Development of safety management Fee
Pre-Design | PD-1 | Feasibility study Procurement | p-2 | Contract Requirements and Guidelines
Design D-1 | Project costestimation and review C-1 | Review of construction site safety organization system
D-2 | Design establishment plan management 2 | Review of Hazard Prevention Plan
P%crgrrgrﬁeit P-1 | Estimated Pricing decision C-3 | Review of safety management plan
C-1 | Project cost trend analysis Construction C-4 | Safety Management Performance Supervision
C-2 | Ready-made planning and management G5 | Monthly safety progress
Constucion 3 | Altemative analysis C6 | Safety co9r§ination meeting
C-4 | Contract price adjustment due to inflation C7 | Safetytraining
C-5 | Contractamount adjustment according to design change (8 | Safety Document Management
C6 | Expense Report Management Phase Order Environment
Phase Order Time PD-1 | Establishment of basic plan for environmental management
Pre-Design PD-1 | Set schedu_le contro_l critgria Pre-Design | PD-2 | Environmental Management Organization
PD-2 | Create business basic milestone PD-3 | Environmental Economics Review
Design D1 DesFQn schedule managgment D-1 | Review of environmental legislation
D-2 | Review construction period . D-2 | Identify and determine potential environmental risks
Contract& | P-1 | Contract Purchase Schedule Management Design D3 | Pre-environmental Review
Procurement | P2 | Preparation of Construction CPM Schedule D4 | Environmental, Traffic and Disaster Impact Assessment
C-1 | Review detailed process table by sector ) L
C2 | Operation of detr;iled process tayble by sector PE&T;SF?G%“ P | ContiactRequirernents and Guideines
Construciion C-3 | Establish and implement countermeasures for construction delays 1 Revieyv of COHSTWCﬁFJﬂ site environmental organization system
C-4 | Claim Review and Evaluation C2 | Drawing up and reviewing environmental management plan
-5 | Extension of construction period (3 | Enforcement supervision of environmental management plan
C6 | FairMeeting Construction | C-4 | Environmental inspection
Phase Order Design C5 | Environmental Management Document Management
Pre-Design PD-1 | Drawing up design guidelines C6 | Environmental Management Committee
PD-2 | Design drawings Preparation Criteria C7 | Environmental claim analysis and response
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Table 2. The additional CMAR capability

Table 3. Capability level and criteria

Capability level Criteria
Classification ___ Explanation : ) F;re» . |Astate in which the task is impossible or only partial
Big Room Meetin Process for coordinating and consulting work for all parties introduction
9 9 involved in the project Introduction A state of doing the work but not being able to predict the
Process Mapoin Process for optimizing the process through consultation performance
PPING | oordination by members of the project at the planning stage Execution A state of being able to execute, manage, and control project
BIM(Building ] ] ] ] . management through data
; Based on a three-dimensional information model, a digital -
Information model exDressing various properties Systematization A state of management processes implemented and
Management) P 9 prop ¥ performance measurable throughout the organization
The process of creating a design that maximizes the A state in which the entire organisation’s activities are
Target Value ; . . ) . L ) ) i . ;
Design overall satisfaction of an owner, including cost, air, and Optimization |established with a virtuous circle and technology improvement
9 performance. and maintenance guaranteed.

Table 4. Survey for the core CMAR capability (General area)

Phase

Core CMAR Capability Evaluation (General area)

Capability level

uomNpoAY|
uopndax3
uoneziundo

UOIPNPOAUI3Ig
uoneziewaisis

1. Are project execution plans reviewed and supplemented for individual projects?

2. Is the classification system (WBS:Work breakdown structure, CBS:Cost breakdown structure, DBS: document/data
classification system) established and implemented?

3. Does the organization have a mutual document management system for receiving, sending, and storing documents?

Pre-design

4. Is ‘data management system establishment” underway for self-storage of documents?

5. Are regular meetings held to identify project requirements?

6. Does the organization establish a ‘business management information system’ method for sharing and managing
business information?

7. Are ‘design meetings organized for consultation, resolution, progress and decision making of the design?

Design

8. Does the organization establish a project management information system by selecting and managing design
management developers?

Contract &

9. Is the contract-related part in the pre-meeting in which the bidders were put in?

Procurement

10. Are cost management and cash flow plan reports prepared and provided to the owners?

11. Does the organization hold regular meetings to schedule the project?

12. Is the project management information system in operation for the construction status?

Construction

13. Does the organization establish a mutual management system for documents and materials (construction drawings,

on-site work procedures)?

14. Does the organization record and store general work (quality check results, field survey report) and construction log
(construction progress rate, construction quantity)?

15. Does the organization perform and record work based on the criteria for use of construction equipment?

16. Does the organization conduct, modify, and supplement the on-site documents?

Post

17. Are maintenance policies and plans for facility defects established?

construction

18. Does the organization prepare maintenance guidelines to ensure quality?

19. Has the final report been prepared?

83 =2

x|

it

M1 H2s 20206 32 83



Table 5. Survey for the additional CMAR capability

Capability level
= = Z
Evaluation item Additional CMAR Capability Evaluation =3 e = 3 =/
9 9 ) 2 )
5 = =1 5 g
S S =3 =}
o
=]
BIM 1. Does the BIM Execution Plan have been prepared and used to utilize the BIM?
Target Value Design 2. Is the Target Value Design used to support optimal design?
Process Mapping 3. Is leveraging process mapping?
Big Room Meeting 4. Do you negotiate projects through the Big Room Meeting for integrated coordination process?
Table 6. Mean score of the survey (n =15)
Management area . . X
e General Contract Cost Time Design Quality Safety Environment Average
Pre-design 293 3.17 3.25 3.71 3.79 3.06 367 3.64 3.40
Design 342 3.50 3.63 3.53 3.52 3.25 3.25 3.17 3.41
Contract & Procurement 271 3.50 3.67 3.63 NA NA 3.79 333 344
Construction 373 3.60 3.29 3.64 339 342 373 331 3.51
Post construction 3.60 3.58 3.83 NA NA 3.50 NA NA 3.63
Average 3.28 347 353 3.63 357 331 3.61 3.36 347
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