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Development of Model Requirements Checklist for Utilizing BIM in Construction Phase
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Abstract : The application of BIM that can manage and integrate information generated during the entire life cycle of
buildings in domestic and overseas construction projects is becoming active, When BIM is utilized in the construction
phase, it can shorten the construction period, reduce the occurrence of reworks and improve collaboration capability.
However, there are limitations in applying BIM to the construction phase due to the insufficient definition level of
domestic BIM guidelines and inadequate design standards, In this regard, this study developed BIM model requirements
checklist for the application of BIM in the construction phase, To develop the checklists, 21 domestic and overseas
BIM guidelines, three public construction projects and four private construction projects to which construction BIM
was applied, were analyzed., Based on the guidelines and cases, a total of 62 construction BIM model requirements
(31 model objects and 31 attribute rules) and proposed construction BIM model requirement checklists by dividing
the 61 requirements according to the requirement and purpose for utilization were identified, It is expected that the
practical applications of the checklists proposed in this study will improve the level of BIM model in construction phase,
In addition, this study has its significance as a basic research that can be used in the development of standardized
guidelines for BIM model in construction phase from academic aspects,

Keywords : Building Information Modeling (BIM), Mechanical Electrical Plumbing (MEP), Construction BIM, Model
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Table 1. Status of overseas BIM guideline

Nation Year Publisher Guideline
2006 GSA BIM Guide Series
2007 NBIMS National BIM Standard

2011 | Penn State Univ. BIM Project Execution Planning

Guide v2.1
USA MHS Facility Life Cycle
2011 DoD Management BIM Minimum
Requirements
The US Army Corps of Engineers
2012 ERDC Roadmap for Life—Cycle Building
Information Modeling (BIM)
UK 2012 AEC AEC BIM Protocol v2.0
2007 | Senate Properties | BIM Requirement
Finland
2012 | Senate Properties | Common BIM Requirements 2012
2009 Statsbygg BIM Manual
Norway

2013 Statsbygg BIM Manual 1.2.1
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Table 2. Basic information of the public projects

Delivery | Building

Cases ;
time type

Major BIM application items

Interference review, Model

00 Univ. Hospital 2009 Medical ) ) )
creation, Design review

Quality review, Model creation,
Design review, Construction
supervision

00 Port Coastal

Passenger Terminal 201 Port

00 Headquarters 2011 Office

00 Baseball
Park

Model creation, Design review

Schedule mgmt., Cost mgmt.,

2012 Sports Quality mgmt.

CRC Construction | National Guidelines for Digital
Innovation Modeling

Singapore | 2013 BCA

Australia | 2009

Singapore BIM Guide Version 2
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Table 3. Basic information of the private projects

Cases De_hvery 2L Major BIM application items
time type
. Quantity takeoff, Design review,
00 Training 2012 Office | Model creation, Component fabrication,
Center
BIM control
00 Business Quantity takeoff, Design review, Model
Complex 2012 | Complex creation, 4D Modeling, BIM control
Quantity takeoff, Design review, Model
00 Factory 2014 Factory creation, BIM control, 4D Modeling
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Table 4. The purpose of utilization for the construction BIM model

BIM PxP PPS guideline This research| Remarks
Site Utilization _
Planning Digital
3D Control and B Layout
Planning
Construction System _
Design
] Digital
Create for Construction Fabrication
Digital Fabrication integration model, and
Extraction of shop drawing
3D Coordination Interferencglcheck/ Interfe_rence
Constructability review review
Phase planning Phasing simulation Phas.e
planning
Cost Estimation and . Quantity
Quantity takeoff Quantity takeoff and check takeoff
Existing conditions .
Modeling Remodeling
_ Alternative review and _ Design
change order support phase
B Input of As—Built model B Facility
information Mgmt.
_ Create for other visualized _ Make
material Decision
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Table 5. The guidelines for identifying the model requirements
Sector Publisher Guideline Code
Common Criteria for
KICT Construction Information Model | a
Creation and Delivery v1.0
] Piibzhc“ N PPS Guideline for Application of the b
organizatio BIM to Facilities v1.3.2
Technical Proposal Bid Guide
MOLIT Standard c
00 Headquarters Invitation for Bids d
00 Port Coastal - )

Public Passenger Terminal Invitation for Bids e
project

00 Baseball Park Invitation for Bids f

00 Univ. Hospital Invitation for Bids g

Prl\{ate 00 Training Center Invitation for Bids m
project

DoD, USA MHS FLCM.BIM Minimum h

Requirements
Overseas BCA, Singapore Singapore BIM Guide Version 2 j
Statsbygg, Norway Statsbygg BIM Manual 1.2.1 k
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Table 6. Identification of model requirements for BIM model objects

Classification Model objects Code
. Major equipment such as
Major ) ) .
) machine room, air conditioning b,c,d e f,km
Equipment
room
HVAC a,b,d, e g,hjkm
Duct ‘ ‘
Mechanical Insulation and Support structure a, d, e j,m
Fitting Duct Fitting a,b,c,d,j,k,m
Instrument Register, Diffuser, Grill h,j, k,m
Accessory Duct Accessory a,b,c,dj,m
etc. Future mechanical space b, d, f, k
Major ngor equipment sych as b.c.d.1.hm
Equipment | electric room, substation room.
Bus Duct, Cable Tray b,c,d, f,kh,j,m
Cable Cable Duct, Race Way b,c,d, f,k h,j,m
Tray
Hanger and Support structure d,m
Fire Exit Sign d,m
E\ectric‘ anq Protect Fire detector d,h, ik m
communication
Wire d
Conduit ik
Panel board, Sensor c,hj,m
etc.
Concentric plug, Switch, Outlet d, h,j
Lamp, Lighting fixture b,d,f,hjkm
Future electrical space b,d, f k
Conditioning, Sgnnary, Gas ab.c.def i km
Plumbing plumbing
Insulation and Support structure a,d e jm
Fitting Pipe Fitting a,b,c,djkm
Accessory Pipe Accessory a,b,c,djm
) Closet bowl, Urinal, Washbasin, abcdim
Sanitary Bathtub, Sink, Faucet D6 G
fixture
Plumbing Bracket / Support structure j
Fire pipe d,h,j,m
Drain h, m
Sprinkler head d,h,j,k,m
Fire
Protect | Sprinkler pump/tank, Fire alarm,
) J,m
Fire hydrant
Fire extinguisher j
Fire shutter, Smoke curtain j, m
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Table 7. Identification of model requirements for BIM attribute rules

Classification Attribute rules Code
Each object should be represented according to the discipline color codes. m
Genera Each object should have material, manufacturer, contractor, and construction date information. m
Ducts and piping objects shall have the properties of fluid type, function and usage. d
Ducts and piping objects contains system data, performance data, Regulatory compliance, .
Specifications and Cost information. !
Mechanic Ducts and piping objects shall be assigned to relevant systems. Separate system entities shall be defined for the
Ciiteria of data supply and exhaust/drainage side of each mechanical system. K
altroute All objects can be distinguished by discipline (e.g. HAVC, fire protection, electrical, etc.). m
Piping, Duct are classified according to field and type of work
The id?n}\fication of “‘room typ?s“ should be defined in each project. Typically “Standard Office”, “Small Meeting K
Electronic Room’, "Large Meeting Room’, etc.
Electrical devices (e. g. switch, outlet) should have electrical properties. m
Fire protection The detector shall be placed within the sensing area m
MEP objects should be separated by the floor levels. m
The various fittings should be inserted correctly. m
Objects should be placed in the correct floors and location. m
General Objects should be classified in the correct category. m
Objects should be separated by the floor levels.
Objects should not interfere with other discipline objects.
Objects should not be overlaid with duplicates.
Other types of networks such as storm water and sewage should be modeled as independent subsystems. a
Air conditioner and fan should be modeled with each independent subsystem with connected network. a
The equipment shall be made of objects including piping connections. m
Geometry shall be accurate in respect of shape, size (length, width, height, area, volume), location and )
orientation. j k
Pipe/duct should be made on a floor—by—floor basis, but vertical piping should not be separated into floors
Equipments should be made to reflect the specifications of the manufacturer.
Criteria of Install the end—cap at the end of the duct.
physical
attribute Mechanic Make sure ducts are not missing to the equipment inlet connection. m
Dampers with similar shapes should be classified by application. m
The inner and outer diameters of the piping shall be made in accordance with the specified specifications for m
discipline and material.
Main piping should be completed regardless of the circumference. m
Finish the end of the pipe with finishing valve or flange, end cap. m
If the same object, such as a sleeve, is different in discipline, it is divided into types. m
Hanger is modeled on a floor basis. m
The various valves are modeled considering the operating range of the handle. m
All electrical objects such as the technical space, the shaft, and the external cable path must be modeled. k
The panel only creates the appearance and does not create the internal devices and objects. m
Cable trays are modeled by sector / work type. m
Electronic
Bus ducts are modeled with appropriate accessories. m
Lighting fixture models only the appearance, and the fittings inside the fixture are not modeled. m
Raceways are modeled including supporting hardware. m
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