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- Role & Responsibility of BIM Center
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- Progress and Achievements

Establishment of Korea BIM R&D Center

BIM Competition

BIM Basic Guidelines

Expand to BIM Cluster
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- Roadmap for BIM Center
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-Problems with traditional processes

' Process issues in construction: people, processes, institutions, systems, etc.
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-Changes in design process

' BIM design method change: Transition to digital construction production method, Non—digital to digital with automation
BIM-based Design+Data

Before AutoCAD (Manual Sketch) AutoCAD[2D, 3D] [Parametric Modeling]
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Source: https://www.pinterest.co.kr/pin/587086501398306905/ Source: https://stacbond.com/en/what-is-autocad-and-what-is-it-for/ Source: https://constructech.com/bim-for-bridges/
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+ Dynamic BIM Library

= Revit Dynamo / Allplan Pythonparts
— [Computational Modeling]

CAD:BIM=b : 1

= Source: https://www.youtube.com/watch?v=alA6iA2S4IA
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- Project impact curves by construction phase

‘ Shift from the traditional push method to the pull method: investing cost and manpower to eliminate all risks in the early
stage of projects - high-quality outcomes

Cost increase curve
due to design change

Y Cost Savings Opportunity Curve

Paraéiigm Shift
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B \What is BIM?

‘ BIM is an abbreviation for Building Information Modeling and can be conceptually defined as a “digital
representation System for construction information and prOCGSSGS.” A digital transformation system that integrates all information generated during a

facility's life cycle based on a three-dimensional model to interlink construction
information and procedures in a standardized way and enable digital collaboration
Detailed Design Source: Ministry of Land, Infrastructure and Transport, Basic Guidelines for BIM in the
7ﬂ'é'§71| 2N - Construction Industry, Dec. 2000)
34 Documentation
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A shared information repository for collaboration throughout the facility lif

NIBS ecycle, which is a virtual computing representation with the physical and fu
nctional characteristics of lifecycle information
%”gg““‘m Arich information model comprised of multiple data sources that can be mai
A= NBS  ntained throughout the life cycle of a building, from its initial design throug
S Operation and Construction h to its reuse, and shared with all stakeholders.
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-Geometry and properties

construction lifecycle

—
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‘ BIM is a collection of three—dimensional geometric and non—geometric attributes, and is a consistent data standard throughout the

Many 2D drawings — One 3D model (N to 1)

2D drawings
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3D model+ properties (construction information)



- Differences among 2D vs. 3D vs. BIM

3D CAD (shape) based on x,y,z

2D CAD (shape) based on x, y coordinates Object-Oriented & Parametric Modeling (Shape + properties)
coordinates
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Evolution to BIM

6D, 7D... nD
The dimension of information is further expanded
Shape
2D(design) 3D(design) 4D(Construction) 5D(Construction) 6D(Maintenance) nD(Full cycle) E | M Information model(full cycle)
X,y XY,z X,Y,Z XY,z X, Y, Z Parametric
(Plane) (Shape) + + + X,V, Z : .
Time(t) Time(t) Time(t) X Falibllic] g LBl
+ + |
Cost Cost Data v
N . (Standards, Construction i
Maintenance or R Maintenance integration —  Maintenance
+ i collaboration
Nt Information etc.) ¢—1
Asset management
Shape O, Information X Visualization of shape-based information

What are the conditions needed for nD to become BIM?

Standards, integration, collaboration, etc.
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-2D to BIM design process

Traditional design
Quantity calculations in
2D drawings using CAD amg table ) Plan a process sheet
number calculations

Process planning with
3D models (4D)
Quantity calculations in Check major
2D drawings using CAD famd  Creating 3D models  [oumd table - quantities in a 3D Lad  Plan a process sheet
(number calculations) model

Ideal BIM design
. . . Quantity calculations in Process planning with 3D
Creating 3D models tadl Extracting 2D drawings g 3D model — models (4D) ’
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Current BIM design




- What be done with BIM?

. With BIM, all processes can be carried out in digitalized and automated methods

Basic/Detailed Design

Hospitals Smee.  Structural Analysisgs lnL £

Offices R s o B Human Analysis Structural analysis
Resorts 5 e - i e

Retail ' : % Energy Analysis
Residential n - T

Education &ﬂ@ Circulation Analysis
Data Centers o Y :

Infrastructure /'y , Clash Detection

& b Clash Detection, Quant_lty Takeoff

Process Planning (4D)

Quantity and Progress Management (5D)

]

arketing \ isusedfor: Jieeaur aem.

Procurement and Logistics
Facility Maintenance

Asset Management
Facilities

Management =S8 Construction Method Review

VR/AR/MR etc...

Source: https://biblus.accasoftware.com/en/ifc-whats—it-for-whats-its—connection-with-bim/
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B BIM-related Technologies and Cases
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- BIM Tools and Application Area

@ BIM Tools and Applications

s dRofus

= loox]
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[ dRofus - Planning ] [ Rhino 3D + Grasshopper ] [ Eco Designer

- Energy Simulation]

[ Solibri Model Checker [ Cell BIM - O&M ] [ Integrated BIM
- CIaSh CheCkIng ] <ref. nsdclipdown | | https://www.youtube.com/watch?v=emb97xFQTGO> - 4D&5D S|mUIat|On ]
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- Parametric Design

. Parametric 3D Modeling : A modeling method that parameterizes the elements that constitute up the shape to carry out 3D modeling in which
the 3D modeling can be automatically changed when the values of parameters change

Parametric

Design Modeling
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Source: http://bim-me.blogspot.com/2016/08/enhance-your-architecture-parametric.html



http://bim-me.blogspot.com/2016/08/enhance-your-architecture-parametric.html

I D simulation

. 4D : 3D + Schedule(1D). Preliminarily simulates the progress of construction in a virtual environment according to the
schedule. Establishes a construction plan, manages progress, and tracks sluggish processes.
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http://www.researchgate.net/figure/Generated-4D-Simulation-Sequence-in-the-Testing_fig8_238547571

I 5D simulation

5D : 4D+Cost(1D), Tracks the cost incurred according to the schedule progress. The results are used for cost management, EVMS, and
‘ finished product management. Navisworks QTO, Vico Office, etc.

Cost Planner

./~l @ % @up | * AddNote | | l i € . Descriptions and Consumptions Only | e | & ‘@ @ w (( | N# Quantity || 3 Show
y UM
- & Down | 1= AddRow @ Indude Formula | o ‘ ¥ Cost o A
New New Deactivate —” Enable || Reference = ¥ From From TOQFilter |~ “_Q‘ &
Component Subcomponent Assembly 38 Delete | Text Wrap || Browser @ Indude Quantities Project Reference v &, Variance (o] ~ || 59

05 Cost Plannsr P | CostPlanner (Do CostPlanner &30 Ji+)

|n Project 2| fx[Ba34
| S Dt tod 3 BL ptuon Source 1_0 1 Cost/Par = }
z;::ssz:g g o Existing Conditions 1.0| 1.000( 1.000| 1.0[- 1,376,601.59 1,376,601.69|4 1,376,601.59 H
. B | |- o201 Earthwork 1.0 1.000 1.000 1.0/- 126,926.38) 126,926.38 /A 126,9265&1
ARSI E ~ 02.01.001.000 | Finish Grading 3,834.0[fx 1.000 1.000 3,834.0/ sy 4.03 1544335 | - A 15,443.35 |
s rorats B1l Labor 3,834.0 0.040 1.000 153.4|HR 66.70] 267 | sy 10,229.11
| | 02.01.001.0|Finish Grading - M 3,834.0 1.000 1.000 3,834.0|sy 0.00) 0.0 /sy 0.00 0.00 %
ﬂbmtﬁnt » R 02.01.001.0|Finish Grading - S 3,834.0 1.000 1.000 3,834.0|sy 0.00] 0.00 /sy 0.00 0.00 %
| A tacs ‘ | 02.01.001.0|Finish Grading - E 3,834.0 1.000 1.000 3,834.0|sy 136 136 [ sy 5,214.24 33.76 %
| (o] Doz.m.ooz.ooo Site Excavation 11,438.0 1.000 1.000 11,438.0[ cy 3.60) 41,143.63 / -|a  41,143.63 3242 %)
|Mode| PSpS—— Pl | B10B Labor 11,438.0 0.023 1.000 263.1[HR 67.70] 1.6 / cy 17,810.11 43.29 %,
: i | 02.01.002.0|Site Excavation - M 11,438.0 1.000 1.000 11,438.0[cy 0.000 0.0 /¢y 0.00 0.00 %
1 Madet Segiatey [ | 02.01.002.0|Site Excavation -5 11,438.0 1.000 1.000]  11,438.0[cy 0.00[ 0.00 / cy 0.00 0.00 %
r —— ~ 02.01.002.0|Site Excavation - E 11,433.0 1.000 1.000 11,438.0[cy 204 204/ 23,333.52 56.71 %
- Sl © | |+ 02.01.003.000 | Embankment fill 8,556.0 1.000 1.000 8,556.0| cy 3.03| 25,958.90 / -|A 25,958.90) 20.45 %,
Takeoff Model 8 [+ 02.01.004.000 | Wasting (offsite) 2,882.0| 1.000 1.000 2,882.0cy 15.40] 4438048 / (A 44,380.49 34.97 %
Manage Takeoff E - 02.02 Surfacings 1.0 1.000 1.000 1.0/ 224,087.23) 224,087.23 /A 224,087.23) 16.28 %
E T —— |+ 02.02.001.000 | Asphalt Paving 8,100.0] 1.000 1.000 8,100.0 sy 15.88| 128,501.55 /|  128,591.55 57.38 %
etot o Sl » | 4+ 02.02.002.000 | Concrete Curb _Gutter 4,480.0| 1.000 1.000 4,480.0[If 21.32| 95,495.68 | -|A 9549568 42.62%
Plan Cost B | |- o204 Storm Drainage 1.0 1.000 1.000 1.0 64,974.87| 64,974.87 | -|A  64,974.87 472%
Explore Cost '+ 02.04.001.000 | 4' Area Inlet 2.0 1.000 1.000 2.0(ea 45365 917.29 / | A 917.29 1.41%
- — E + 02.04.002.000 | 6' Area Inlet 1.0 1.000 1.000 1.0/ea 459.18) 45918 / - A 459.18 0.71%
ﬂ R = (o] + 02.04.003.000 | Headwall 4.0 1.000 1.000 4.0/cy 34110 1,364.41 1 -[a 1,364.41 210 %
Create Reports o] 4 02.04.004.000 | Catch Basins 13.0 1.000 1.000 13.0[ea 1,479.11 1532839 1 | A 15,328.39] 23.59 %,
‘ E + 02.04.005.000 | 36" dia. Manhole 2.0 1.000 1.000 2.0/ea 2,637.80] 5,275.60 | -|A 5,275.60| 8.12%
4+ 02.04.006.000 | 48" dia. Manhole 5.0 1.000 1.000 5.0[ea 3,200.40] 16,002.00 / -| A 16,002.00) 2463 %
(o] + 02.04.007.000 | 72" dia. Manhole 5.0 1.000 1.000 5.0/ ea 5,125.60| 25,628.00 | - A 25,628.00 39.44 %
B | |- o205 Yard Piping 1.0 1.000 1.000 1.0/- 960,613.10] 960,613.10 /A  960,613.10] 69.78 %
Y || |5 07.05.001.000 [Truck Scales (120 x 107 | 100 1oo0l 1000l talis I 75000000 75.000.00 / -4 75.000.00 781% B
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- Energy Simulation
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Source: Farzad Jalaei, A. Jrade, Integrating Building Information Modeling (BIM) and
Energy Analysis Tools with Green Building Certification System to Conceptually
Design Sustainable Buildings, Published in J. Inf. Technol. Constr. 2014
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Source: https://architosh.com/2015/10/energy-modeling-what-you-need-to-know-

about-green-building-design-and-leed/

‘ Energy Simulation : Analyzes space and occupancy information in BIM data, energy usage, the effect of solar energy, etc. on the building.

Source: https://egreenideas.com/resources/blog/blog002/
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http://www.synergis.com/2014/12/19/au2014-lighting-

- Clash Detection

‘ Conflict/Clash Check : Quickly checks for interference between members. Autodesk Navisworks

R I S

A5
. - {

Wi =

Dispay pushpins Q@D

| Issue #48

Source: Autodesk Navisworks Freedom



- Quality Check

‘ Compliance Checking : Automatically checks compliance with building codes, specifications, and standards from BIM models

based on rules, Solibri Model Checker

DC COw~ Ome~y i gt~ P QQQAQA K- US
@) CHECKING o & ® & Check BY Report B @ 3D
Ruleset DYNBAAL L X Vv
v {8] Getting Started ~
v {7] Deficiency Detection

§ Required Components =] JAY

Unallocated Areas FEEB SR
§ Find Missing Component Above Beams -
§ Find Missing Component Below Beams -

§ Find Missing Component Above Column -

§ Find Missing Component Below Column: -
§ Find Missing Component Above Walls VARTAY
§ Find Missing Component Below Walls A WAY

§ Find Missing Components in Spaces
» {8 Component Check

» {8 Clearance in Front of PANYAY
v {8] Space Checking
§ The Model Should Have Spaces =] Ay
v {5] Space Properties
§ Spaces Must Have Type and Name oK |v
O RESULTS No Filtering ¥ @ Automatic ¥ [SESH=]

Results RgaY
v (2] Unallocated Area [26/...
» (2] Unallocated Area in (C) Level 1(223.22 sq ft) [8/8]
(C) R lain (2,101.11 sq ft) [9/9]
» (2] Unallocated Area in First Floor (234.28 sq ft) [9/9]
» (2] Unallocated Area in Roof - Main (554.96 sq ft) [0/3]
> (2] Unallocated Area in (C) Level 2 (265.77 sq ft) [0/12]
» (] Unallocated Area in Second Floor (231.74 sq ft) [0/11]

E3 Unallocated Area i

ISSUE DETAILS

Title Unallocated Area in (C) Roof - Main (2,101.11 sq ft)

Description

Coordination
X Rejected (9) Rejected v

Status | Open v | BCF Status |Error

Stage ~|  DueDate |~

Responsibilities and Labels

EE
|

@ Communication & Components

fachm... ]|

Location |Second Floor, (C) Roof - Main, Roof - Main

Role: Architectural Checking

Selected: 0

Source: https://www.aecbytes.com/review/2018/SolibriModelChecker.html
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[AMa A L X v
5 sosce Compsrison B
§ Bullaing Compansan 8 o
£ RESULT suMmMARY @ B Reson O —a
a | & x | v -
O RESULTS. NoFillering v @ Autematic v @ @O B ==
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http://www.aecbytes.com/review/2018/SolibriModelChecker.html

- Generative Design

Generatlve Design : Automated design support technology using Al, Autodesk Revit, building layout, building form optimization
accordlnq to buildina code standards, etc.

£3 Explore Outcomes = a X
>  Workspace Layout Charts Details @ X

Details.

83 = Sortby Numberof desks - 3 12

saipnis

+/ 100110

Source: Autodesk, 2021




Circulation Analysis

spaces (between rooms)
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B M Library

‘ Library (Component, Family): A collection of BIM objects that are frequently used repeatedly, which was created in advance according to certain rules.

& C & 3dlibrary.rubysketch.com

Bils 3D Model & Texture Library

SketchUp Revit ArchiCAD

Search Signin Signu
Content Content Content ‘ < ! Lt
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U

1 - A & s o
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Source: https://oliveri.com.au/bim-content
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IFC (Industry Foundation Classes), Open BIM

|'cwnllsun¢nrdcnn/
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% Import as Reference
IFC

IFC: A predefined information structure for information compatibility between applications used to achieve the same purpose. That is, a pre-agreed
information structure that can contain the informat
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- BIM and Interoperability

. § N —— F BIM Guidelines |7 Checklist E
[ ) Interoperability ik | S @;9 ,
Data Sheet Excel ¢

3 Space Program
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Spatial BIM

i 2 [
: Integrated BIM : (\‘3 Quality Checklist
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Open BIM Standards OIDS ?@@IF( QBCF CO openDE

COBie (Construction-Operations Building Information Exchange) BCF (BIM Collaboration Format)

The COBie (Construction-Operations Building Information Exchange) standard defi

nes asset information that is communicated as part of a facility construction project a I — =L
nd is used to document data for the BIM (Building Information Modeling) process. p— —

e b g
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- Representative BIM cases (domestic)

Dongdaemun Design Plaza (2014) Seorak-Cheongpyeong Na;[iz%nlzg)Road Construction Project Pohang-Andong 2" Construction Site Working Design (2020)
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Source: Korea Infrastructure BIM

Busan New Port 2-1 Stage Pier 3_Pilot (2021)

Source: the B1M, 2020

Source: Korea Institute of Civil Engineering and Building Technology

Lotte World Tower (2017 Osong Railroad Test Line (‘20)

-

Source: Lotte Construction Source: Taesung SNI

Source: Korea Institute of Civil Engineering and Building Technology



- Domestic and International BIM Policy Directions
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- Domestic BIM Policy Direction

‘ The Ministry of Land, Infrastructure and Transport has been promoting the establishment of plans and strategies to apply BIM to public
projects since early 2010, in line with the expansion of BIM awareness in the infrastructure sector.

Introductiongperiod (~2012) Preparation period (2013~2018) Spreading period (2019~2025) Stabilizing period(2026~?)

O
Ll |

Architectural BIM Activation Roadmap (Dec. 2020) Launch of Smart Construction AIIiano:g
Preparation of basic guidelines for BIM in BIM Technology Committee (July 2023)

Smart Construction Technology Roadmap(Oct. 20;18) the construction industry (Dec. 2020)

Construction Engineering Development Plan (Sep. 2020) . . o
Construction Industry Innovation Plan (Jun. 2018) construction Industry BIM Implementation Guideli H
Establishment of the National for Clients, Designers, and Contractors (July 2022) |~ i ction Industry BIM Implementation Guidelines
: BIM Center (Apr. 2020) Maintenance Manager Edition (Scheduled for 2024)
: 6" Master Plan for Construction Technology Smart Construction Technology Road septor ) :
§ Promotion (Oct. 2018) R&D (Apr. 2020) BIM price setting (2021)

\_‘

[
»

5t Master Plan for Construction Technology

oo e o0 o0

Smart Construction Activation Plan Roadmap 7th Master Plan for Construction Technology

Promotion(2012) (Construction Industry BIM’s Digital Transformation) (Jul. 2022) Prometion (December 2023)
K63t AQ7I&TI87|=2AE i Hext HMI|ENEI|I=AE Zi L] SAROr ANEZMY|E 2EH 4 AX[LO{- Exfot HgMe BIM 712X H7xt AL I&ME7|12AE
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- Domestic BIM Policy Direction

BIM Process

[

. Utilization in
Construction Maintenance
=

Integrated
BIM Library

the next
BIM BIM project

Design BIM =

Design accuracy, quantity takeoff, process management, cost

Projects applied with BIM are transitioning from full BIM application and conversion/parallel design to full BIM design. fully introduction

application/design

BIM model- o . _
centered Transition from 2D-centered to BIM model-centered BIM design BIM Centered Design

SUbJ ects of pHie Integrated design and construction projects such as turnkey construction should be based on BIM design in principle — Direction: Gradual expansion gradual enlargement

application

Direction: BIM design (basic design level) + rich information /working and construction detailed design integration

cz=> B BIM based Design and Construction Integration 33



-Changing delivery systems

Type of Project Current
Deliverable Practice
» Contractual = 2D Drawing
* Reference -
* Project = 20D Drawing
Handover

Singapore case (BIM—based deliverable submission)

= Singapore BCA (2012) for Transition Phase, (2019) for BIM model-centric & 2D drawing references

Transition
Phase

Future
Practice

= BIM

= 20 Drawing

= BIM (native format)
+

BIM (IFC format)
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- BIM Essential Guides(Singapore)

0 Essential guides for BIM field e BIM essential guides in singapore

O MEE20}-FH-FHE § gL 2o w2 X|1H-WES Sof x| ot

= e ;
" BIM Essential Guide
. BIM Guide for " &
BIM for DfMA (Design for i g T For Collaborative Virtual Design BIM Essential Guide
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- 214 mzdE Muloj| CHt BIM 2tHe| T I ATALSHS AF9|X|%l(Singapore Eemmatuide P
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p 1

- o o Xl HAOHi(Ol 3 = | o € o
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< -
ol A S oF 512 o ol (=13 S

22 2, 3o it St x|HSS Sdll BIM H &S 4|2t
- ° Hi H i = I LI O O|S = JI= = "BIM for DfMA (Design for "BIM Guide "BIM Essential Guide For "BIM Essential Guide

EE?_I. SW E(Re\"t: ArCh |Cad o ) Eél = EKI, Exl' HEa= TI ?_I‘ iE o ’-II‘ o xl--E = Manufacturing and Assembly) for Asset Information Delivery Collaborative Virtual Design and For Land Surveyors

Essential Guide Construction
2 2IHKIEI0M X2 (RIEx 2 T2 I3t BIMA (RK 9 Mg oppt (2171 A 2 758 Sipt (EX| SZAIS ofst
A 7j0|E) BIM 710|E) BIM 4 710[=) BIM 4= 710[5)
; : . - [emm— v - o
o bk BIM Essential Guide BIM Essential Guide BIM Essential Guide BIM Essential Guide
P — For BIM Adoption in an Organization For Architectural Consultants For BIM Execution Plan

‘ak ol & ‘ol ol &

TKICT amzajzema

BIM Essential Guide

"BIM Essential Guide "BIM Essential Guide

For Contractors,

(AIURIE 25t
BIM Z4=710|5)

For BIM Adoption in an Organization

(%] L BIM RS it
BIM 4 7}0|)

"BIM Essential Guide For
Architectural Consultants
(U= ZHEEEES 5t
BIM <~ 710|5)

"BIM Essential Guide
For BIM Execution Pla

(BIM A3 A2l {5t
4 710(5)
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I UK BIM guidance

0 CIC(Construction Industry Council) BIM Protocol
© UKE BIM level2 H2to2 2013 CIC 3t IRESS UE

- 2 Z2EE2 I|E A9 BMECH M8 A A2 X9 2o
E 7

2 S2| LoDZ g2, HE ottt S| &

- PAS 1192 series -> $ixl{ ISO196502 2 CHA|
- uniclass2015, IFC, COBie, BIM toolkit &

PR EMS0-0Z01Y

Transizion gebkdance v BS EN B0 19650

* PAS-55(1SO 55000x) : Asset management
PD » BS 8536 : Briefing for design and construction.

* BS 8210 : Guide to facilities maintenance management
19650-0 « BS 8587 : Guide 1o facility information management

(Level 2 guide)
bsi.

-

"KICT si=naizoas

BS 8572 : Procurement of facility-related services

BS 8541 : Library objects for architecture, engineering
and construction

BS 7000 : Design management system

UK BIM #1LEZE 0f|A]

e International standardization of PAS/BS (ISO19650)
© ¥ X|He 2N BE3} =7

- 20074 OFHEl PAS 11922 7|82 2018 ISO XN EZO 2 0]4] 2t
- 02 91 BIMH8S °|Terou 22 B Y, XY E32 QYshs 59 KSH =2

@Q Event 04. BIMEE 9|23} (from 2016)

[e— Mebilisation of HM Govt Depts. for LZBIM

= | Event06. PAS> ISO0]AS

Level 2 BIM Mandate .
Formation of BIM Task
Group

)ll

[

J

Making BIM Level 2 ‘Business As Usual’

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

BS EN IS0 19650-1 + Mational Foreword

Iso BS EN IS0 19650-2+ National Annex

PD 198500 Transition Guidance
1o BS EN SO 196850

1182:

' Ad o N -
= S
. ( g5 11924 5585951 sssrans :‘D;mam;c nlanum

r
-/ Event01.H
-. — of UKBIMA E t05 I i _! 1
[ B pa % ven |
'_./ Event 02.

DBE L3 Strategy Flan EVent 03
Level 3 HekQit ‘\/ Z= M|

2ot
==

Source : Bsi & COBB & UM BIM alliance
(www smadslidecom)

PAS/BS -> ISO19650 series !
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- US BIM guidance

0 National BIM Guide for Owners e BIM guidelines in the US
© 7|EIS cho Alo|X|AlD} MIEAFSHS maHSH Atat X|AlTte| 97| F Y1 ‘ _ © (BIM2:=X|%!) National BIM Guide for Owners, NBGO
- M D2 E HMulo] Ci3t BIM 2H| L U HTAIS0| ALIX|Alof| K|A| R - (=) AN LY HIE, A7, AIZ, 2% BIM 23 oAb H|A|
- A2 X|E 0] A4S6te BIM 2 BE, TA| 9 oE XH]  L3H0)| St 519 - (LH8)BIM M8 7|5 T 2HEQ| "X}, /S0 Ciet 2 IAlS st
XHES S¢l BIM HE3 4|2t - (9l9]) wFEX{7} M|A[slo}st= BIM 2 AFSHS et eto 2M BIM £
INTRODUCTION SHEIQ] HAM D2 E S QIOKs| AsiEh & 9l J|Hl H|Z
Foreword, Purpose, Scope , _ ,
National BIM Stc_‘md‘o‘r‘d ;‘Un{ted Stqtes
_PROCESS SES— == o (BIM7|2x]%!) National BIM Standard-US
= Define BIM requirements National BIM Standrd - United Stotes
* Team R&Rs i - (2X) A|PE2c| Mol XM =2|of A%l HE MA gl 33| Jjo|E H|A|
: BIM PxP ’!NCS United Stotes Natlonal CAD Standard V6

Managing project requirements ingSMART alfiance
and deliverables

- (U)W Bte| Y, BE TEAIA N, U9 28 BY Yu XD
- (2]0)) AlSE FZ)| B BIM B, HIO[E A5, 1, yE#o|

INFRASTRUCTURE & -
STANDARDS 20 | CHt LHS.S BHT 941, OfE $I3H BIM GIOJE| B K[A|
= Technology infrastructure, =. -\
standards e & }}
= Space and drawing standards = .
. :/illedstlructure & model - f 2 | © (CADX|%!) NCS US National CAD Standard
qiromonts. - e - (2) AIME M =M2| CAD 34 XHo2 AT BIM HB P2 &
EXECUTION s —— ot
* BIM execution plan T o= ® - (LH%) Ekl ’%“goﬂ EH-C:’-_I' CADSW X I-I.Q. 2 ol ”*l"‘l’;*.’i.*%' HE* X‘"kl
* BIM uses *glojof, 7=, M, AEFY, E"“ ofo] &
= Model deliverables . : - - (B ENM J:I-g 2} § 8| RS2 RAE|H, BIM I-I.g. [ 91§
) . = | EESolol |:r X /SAH™ xS £l XA MAEzoz o

-

=
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- ISO 19650

. ISO 19650 - Organization and digitization of information about buildings and civil engineering works, including BIM

BS EN ISO 19650-1:2018

bsi.

1SO 19650-2 EEICRIEERE]

2 R
S

@
5=

FH % 29

-

=
TKICT siazianizenns

A gFol gt ehE 2

© 1SO 19650

International standard for BIM published in December 2018

Publishing standards for information management by BIM in step with the digital transformation of
the global constructions market

UK BIM standards (such as BS 1192 and PAS 1192-2) are promoted to ISO 19650

The importance of collaboration in construction projects and asset management

Establishment of standardized processes and common ‘information requirements’ to maximize

collaboration

19650-1  BIM &ei2| 78 2% Kpit3 HHOM BIM2| HES, BEEE| H IS HIO|E 23 21

19650-2  BIMS E3let AZ/ESTAI If HEFHE QFAIRS ot ALEAE 7HX YREAZ Z2MA ZitE
ot OX|E & v HA|

19650-3  BIMO]| 2|5t XHit 2 BIMS &8¢t At 23 A EHE wa 2| Y= HZ|0fl st 7 AIS Al

19650-4  BIM 7]8te| HH gt A8 YoHzE7| 2N 2t TAE EE, HI0|E[2] Wetof et QtAte XA

19650-6  HQtS et YH I 19650-10f| F2|E 4 Yoh==7| S F FHo| MUKl Hot He|

(19650-6) QM Hz OHX| PASTHA|. 218&td S8 Jlafet Q% I HA0| tish Areh gt
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- Domestic BIM Policy Direction

‘ Key History of Domestic Guideline Development

? + 2024. Construction Industry BIM

Implementation Guidelines — the
? « 2020.04. ¢+ 2022.07. establishment of Quality Review Section is in Progress
Establishment of National BIM Research Center Smart Construction * 2024.
Activation Plan (BM-besed Revision of the Construction
e Construction Industry Digitalization ) : | Industry BIM Implementation
ew s Guidelines (for Order/ Designer/ Consaficton)
£ 2020.12. Q> £ 2022.07. , I £ 2004, W
Basic Guidelmes for BIM i ’z i Construction Industry BIM Revision of the Constructio
the Construction Industry Implementation Guidelines Industry BIM Basic
(for Order / Designer / Contractor) Guidelines for O&M
2020 2021 2022 2024
* 2021.08. *2022.12. * 2023.06. S
BIM cluster expansion and - [Public Procurement Service] Revision of | ~ [EX] Established BIM application guidelines for the
reorganization BIM application guidelines for facility road sector (feat. Maintenance manager guidelines)
projects -[KR] Established BIM application guidelines for the
« 2021. - [LH] Establishment of BIM application | Tailway sector o
Establishment of a basis for operating a ouidelines for the complex sector -[Mlplsty of chgns and Fisheries| Prepared BIM
BIM dedicated organization (Fniorenax - [SH] Establishment of BIM application  § 2Pplication guidelines for ports
Decee of the Construction Technology Promotion Act ® idelines ® - [Seoul Metropolitan Government] In preparation of ,.
q(?cr paaTI Ao Support for BIM policy and activation ) g BIM application guidelines 39



- Construction Industry BIM Roadmap (2020)

2= BIM P2 E=EH(21~30)

2020. 12.
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‘ Construction Industry BIM Activating Roadmap('21~’30) (2020.12.)
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7th Master Plan for Construction Technology Promotion (2023)

[Source] Ministry of Land, Infrastructure and Transport (2023)
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6th Master Plan for Integrated Construction Support Information System (2023)
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6th Master Plan for Integrated Construction Support Information System (2023)
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2nd Master Plan for Promotion of the Construction Service Industry (2023)
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- Domestic BIM Policy Direction

. Factors hindering BIM adoption and activation

Division Keywords Factors hindering activation
. - Absence of higher-level standard guidelines such as guidelines and BIM task instructions,
Instructions and desi iteria. et
Guidelines lesign criteria, e c - - o
- Absence of BIM utilization manual centered on the ordering organization
- Insufficient policy support and lack of demonstration pilot projects
SYSTST“S Standard/System policy _pp . . priotpro)
Policies - Absence of BIM design-related rules in laws, guidelines, handbooks, etc.
- Insufficient BIM ordering criteria and evaluation methods by ordering method
Ordering system - Request for the same BIM outcome (design and completion) drawings and documents as
the existing 2D method
. - Insufficient development of design/construction automation and collaboration (CDE)
Automation technology
processes and platforms
Maintenance technology - Insufficient development of Al-based maintenance technology using data
Technology
Standards - Insufficient establishment of construction information classification system, object and
BIM standard attribute classification system
environment - Absence of BIM-centered delivery standard for deliverables
- Insufficient development of standardized BIM library
- Insufficient ability to inspect and utilize BIM deliverables due to the absence of BIM-
Education dedicated personne_:l _ _ _
Human - Lack of personnel with BIM design and construction experience
Resources - Absence of state-certified service specialized training institutions and qualification standards

Organization

Human Resources
Development

- Lack of management system for training BIM utilization personnel
- Absence of personnel dedicated to administrative procedures for permits, such as review of

BIM outcomes and delivery procedures

Industrial
Activation

Integrated Management
Organization

- Limitations in gather opinions of industry, academia, research, and government experts due

to the absence of a control tower

Civil BIM expansion

- Insufficient preparation of measures and incentives for voluntary participation of the private

sector

-

=
TKICT siazianizenns

O (1st priority) Insufficient establishment/revision of standards and guidelines for BIM

projects

Z4atste}

BIM
712X

2020.12

—~

O Insufficient development of BIM-based automation technology for digital
transformation

0 Absence of a collaboration platform for collaboration throughout the entire
construction cycle

O Lack of BIM project experts in public institutions and design and general construction

companies

[ Absence of an integrated management organization that should lead BIM activation
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- Construction Industiry BIM Guidelines

‘ Construction Industry BIM Guidelines (framework)

Level 1-1

Basic Guidelines for the Construction Industry BIM )

Level 1-2

Construction Industry BIM Implementation Guidelines

J

s N ( . D 6
For orderers For designers For contractors
BIM Ordering Procedure Orderer BIM data and deliverables creation Construction BIM data creation
BIM Requirements criteria standards
BIM Deliverables Quality Review BIM deliverables delivery criteria Construction BIM utilization standards
BIM Deliverables Management / BIM deliverables quality review criteria BIM deliverables delivery and quality
Form (Sample) BIM utilization plans review standards
BIM utilization plans
\ 2N J
Level 1-3 BIM Application Guidelines by Field
'@ r s N
Building Road Railway Port Complex (
Detailed BIM Detailed BIM Detailed BIM Detailed BIM Detailed BIM

application guidelines,

including guidelines for

writing and delivering
deliverables

application guidelines,
including guidelines
for writing and
delivering deliverables

application guidelines,

including guidelines for

writing and delivering
deliverables

application guidelines,

including guidelines for

writing and delivering
deliverables

application guidelines,
including guidelines
for writing and
delivering deliverables

For Maintenance
Managers

[Form: Reference Document]

Result Report

Detailed forms such as BIM Requirements Definition, BIM Execution Plan, Task Instruction, Clash Review Report, and BIM Execution

Optionall

Level 1-4

BIM Practice Guidelines by Field

Building 1 ( Road

Railway ] r Port

Complex

)

BIM related tips
and manual

BIM related tips
and manual

BIM related tips
and manual

BIM related tips
and manual

BIM related tips
and manual

/

Drawing Information
Exchange Standard
Electronic Drawing Creation
Standard
Construction Information
Classification System
Work Classification System
BIM Fee Standard
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Basic Guidelines for the Construction Industiry BIM
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1 LOD

N

LOD-100 LOD-200 LOD-300 LOD-400 LOD-500
Preliminary Definitive Definitive Definitive As-built
layout layout layout layout layout
Rough size Preliminary Detailed Detailed As-built
and geometry dimensions dimensions dimensions dimensions

Preliminary Material Material As-built
material specification specification material
Detailed Detailed specification
shape shape Water
Detailed proofing
reinforcement records

https://www.researchgate.net/figure/Levels-of-development-in-BIM-LODs-LOD-LOI-Level-
of-development-Level-of-details_figl 349090930

Level of Development (LOD)
BIVES]

https://www.bimmantra.com/lod-in-bim-understand-and-utilization/

LOD LOD LOD LOD LOD
100 200

https://www.bim-lead.com/services/bim-lod/

https://www.structuremag.org/?p=558
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! Exchange Information Requirements (EIR)

BIM 27 9| A
(BIM Requiremens)

—

Project Objectives

¢ Level of Detail (LOD)

¢ BIM Deliverables

e Software and File
Formats

e Collaboration and
Coordination
Procedures

e Data and Information
Requirements

e Quality Assurance and
Standards

https://www.Iinkedin.com/pulse/what—eir—dhruvin—costrucmn

5 - ¥FA7t BIM HE YR+ SZE(00F F LFAFE A

o= Ho|5t M E 2|0I5HH, BIM 22142l (BIM information
requirements)2} BIM &2t2+A9| M (BIM process requirements)?t
SSrEICE

Interested parties' Appointment information
information requirements requirements
3
o th s
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Information @ . @ sset Information
Requi == =»| Requirements J=c
quirements = (AIR) = Model (AIM)
(OIR) g a
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contributes to contributes to
- S
Project 3 Exchange ~
Information g__. Information }:,
Requirements £ Requirements =
PIR a EIR 2
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Information Requirements
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‘ Main composition systems by implementation guideline

Detailed composition systems and contents of the implementation guidelines

E Supplier
Phases by topic Main contents or For For
Griderers designers | constructors
Definition of detailed guidelines on the relationship and hierarchy between the basic guidelines for
Introduction (Overview) BIM in the construction industry and these guidelines, scope of use, subjects and targets, etc. O O O
Detailed procedures and measures to reach a contract, including BIM organization, ordering procedures,
BIM ordering process and performance plan evaluation O
Define detailed requirements for writing task instructions, bid guides, and performance plans when
BIM ordering requirements | ordering BIM, model detail level, BIM model, drawings, quantities, and data exchange requirements, O
etc.
Detailed procedures and plans for BIM modeling (coordinates, dimensions, properties, model
BIM data creation criteria integration) in the design and construction phases and creation of As-Built BIM models for project O O
management such as process and construction costs
BIM deliverables creation Detailed procedures and plans for BIM drawings and quantity takeoff, report writing, etc. O O
BIM deliverables delivery Detailed procedures and plans for delivery lists, formats, folder structures, delivery procedures, etc. O O
BIM deliverables quality review | Detailed procedures and plans for physical and logical quality review of BIM deliverables O O O
Detailed procedures and plans for the management of deliverables and systems for integrated
BIM deliverables management management of delivered BIM deliverables O
Presents the examples of utilization of BIM deliverables by stage, thereby presenting application
BIN,' deliverables utilization methods, introduction effects, procedures, etc. for each. O O
’ilCT PRI @A Presents the forms and samples of task instructions, performance plan, results report to be attached
BIM related forms ) S O
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. Introduction of full BIM design in the public sector

The application full BIM design is being gradually expanded to activate BIM in the public sector

— Despite that basic principles and standards were established through the establishment of the Basic Guidelines for Construction Industry BIM (Dec. 2020) and Implementation Guidelines ('22.2), smooth application is limited due to conflicts with existing practices and systems and gaps in

systems.

Division Time of application Scope of Application Application Stage Project scale Instructions, guidelines

Korea Expressway

. 2021 Road Design (service) - EX_BIM Guideline v1.0 (2016)
Corporation

2023 Apartment Design (contest) 50% of new public contest

Korea Land and Housing LH Civil-BIM Work Guidelines (2018)

Corporation 2024 Apartment Design (contest) 100%of new public contest LH BIM Utilization Guide v1.0 (2018)
National Railroad . . . S
. 2020 Railroad Design - Railroad Infrastructure BIM Guidelines v1.0 (2018)
Corporation
. . . . Design, Construction, Korea Airports Corporation BIM Guidelines for Orderers
Korea Airports Corporation 2022 All project districts . -
Maintenance (2020)
Planning, Intermediate, -
Al types of work g . 30 billion or more
Implementation
. . Planning, Intermediate, Basic Guidelines for BIM Application in Facility Projects
Public Procurement Service 2012 Building, Structure g ) 20 billion to 30 billion 20 (2019
Implementation v2.0 (2019)

Building Planning 10 billion to 20 billion

-

CKICT oo <Current status of BIM adoption by major organizations> 5
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‘ Domestic Ordering Organizations’ BIM Guideline System

Guidelines for BIM Application in Facilities Projects v2.1
(2022)

Public ordering agency

To provide

construction/maintenance phase

Division Guideline Name Guideline Target Purpose Composition
Basic Guidelines for BIM Application in Facilities Projects To define minimum requirements for applying BIM |« Overview and Service Provider Work Performance Guidelines
Designer
v2.0 (2019) technology in the design phase «  Design/Construction Application Guidelines
_75_ 'é" ~~ Constructor
o BIM work standards for wuse in the|-«

Appendix (Input Criteria, Expression Level, Work Performance

Plan/Result Report Template)

L H I EX|ENEAL

LH Civil-BIM Work Guidelines (2018)

LH BIM Utilization Guide v1.0 (2018)

LH BIM Application Guidelines (Complex Field Civil
Engineering Sector) (2023)

Owner
Supplier

(Design/Construction)

To use BIM in the complex/urban sector
To establish ordering criteria and management guidelines

To establish BIM creation and delivery criteria

General detailsinformation and ordering criteria

Writing and delivery criteria

Deliverables inspection and utilization plan

Execution form (task content document, performance plan, review

report)

-C

S22 gA

EX_BIM Guidelines v1.0 (2016)

Road Sector BIM Guidelines for Owners (2016)

Highway BIM Application Guidelines (for designers)
(2023)

Owner
Supplier
(Design/Construction/M

aintenance)

To define BIM ordering, bidding and contracting procedures
To define requirements for application in design, construction

and maintenance phases

Name and Classification System
Definition of Utilized Types of W0oprks and Model Level
Application to Design/Construction/Maintenance Phases

Appendix (Task Instructions, Action Plan, WBS Code Collection)

—
I 76 RIS

KOREA HATIOMAL RAILWAY

Railroad Infrastructure BIM Guidelines v1.0 (2018)

KR BIM-based Design Drawing Preparation Standard
(2021)

KR BIM-based Quantity Takeoff Standard (2021)

Railroad Infrastructure BIM Application Guidelines (2023)

Owner
Supplier

(Design/Construction)

To define BIM ordering, bidding and contracting procedures
To define requirements for application in design and

construction phases

.

.

General Details and Ordering Guide
Performance Planning and Quality Review Guide
Model Creation and Deliverable Submission Guide

Appendix (Task Instructions, Performance Plan, Model LOD Plan)

Vo .V a
A\ YA\

=B Y SA

Korea Airports Corporation BIM Guidelines for Customers
(2020)

Korea Airports Corporation BIM Guidelines for Service
Companies(2020)

Korea Airports Corporation BIM Application Guidelines
(' Scheduled for 2025)

Owner
Service
Companies(Design/Cons

truction/Maintenance)

To define BIM ordering, bidding and contracting procedures
To define requirements for application in design, construction

and maintenance phases

General and basic details

Task execution procedure

Design/construction/maintenance guidelines

Appendix (information input criteria, information expression level,

performance plan, results report)
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