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Introduction

▪ With the advent of the fourth industrial revolution, the application of IT technology in the field of

AEC has also increased dramatically. BIM technology has recently received extensive attention

and application.

▪ Ensuring the quality of BIM model and meet the different kinds of requirements has become the

trend and theme of recent research. In Korea, AI technology to check BIM data to improve the

quality of BIM model has been applied. In this presentation, various efforts in Korea to develop

BIM based automated compliance checking using AI and its related projects will been illustrated.

▪ In the future, the use of BIM in design will be a necessary way of work. By introducing AI into the

process of BIM based code compliance checking, the design environment and building approval

process will be greatly improved. The high quality BIM data obtained will provide a strong

building data base for the era of big data. We should always be ready for the innovation of BIM

technology.



CONSTRUCTION  SITE



DIGITALISATION



About 7 Trillion 元 CNY





The adoption situation of BIM around the world

Source: James Holloway 2015



AI Technology Application Status by Industry



BIM and e-Permission Related Research 
in Korea



Research Projects Overview in Korea

FOURTH INDUSTRY
REVOLUTION

SMART CITY

Development of openBIM base
d Architectural Design Support 
Automation and  Facility Mana
gement Technology

BIM Research Project

Development of Innovation Tec
hnology for Apartment House P
roduction System Based on Off-
Site Construction

OSC Research Project

Development of AI-based Core 
Technologies for Architectural

Automation and Establishment 
of a Design Knowledge Platform

AI Research Project

OSCAI

BIM

Modularization

Construction Automation

Productivity

Industry Foundation Classes

Facility Management

openBIM

Design Automation

Building Information Modeling

Information Framework

Infrastructure

Construction
Structure

BEMS

Quality

MEP

Mobile

IPS

AR

Building Code

Artificial Intelligent IPD

Off-Site Construction

Standardization

Big Data

Deep Learning

Energy
Design Knowledge Platform

Natural Language Process

open API

IoT

Pre-fabrication

e-Permission

Pre-checking
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Mobile
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Image Source : Google Search, Autodesk

3D Printer Robot Driverless Car

Library Material Details…Architecture Structure MEP…

Request Provide

Part 1

Energy Quality Code …Collaboration

Part 2

Sensor Automatic BEMS…

Part 3

BIM : Building Information Modeling



Research Goals

Vision
Preparation of 4th Industrial Revolution through 30% Improvement

in Architectural Design Productivity and Infrastructure of Facility Management

Integrated Synergy Effect based on openBIM

Develop

ment

Goal

BIM Information Standard Equal Level 

of Advanced Country

Libraries and Technical Contents

50% Automation Technology of Simple 

Repetitive Work

BIM applied Regulation Compliance

85% Automation Technology

BIM Applied System for SEUMER

Collaboration / Building Performance 

Innovation Technology

15% Automation Technology of Existing 

Building Reverse Engineering

Building Maintenance System

Universal Reverse Engineering / FM 

Contents / Tool Kit

Main

Result

KBIMS 9 Categories 56 Modules

Libraries 8,000,

Technical Contents 16,950

Standard Distribution and Applications

Building Code Automatic Checking 

System

BIM based SEUMTER Permission System

Smart Work / Building Performance

Evaluation System

3D Reverse Engineering Tech. Module: 7

Smart FM Technology Module: 8

Universal Technology and Contents: 9

Research

Goal

1 OpenBIM Platform for IT

Integrated Architectural Design

and Application Technology

2 Development of OpenBIM based

Architectural Deign Code Checking

and Evaluation Technology

3 Development of OpenBIM based

Existing Building Facility Management

Core Technology

Practical UseLevel
Commercialization / Demonstration of 

Local Government
Pilot Test

Practical Use of Research Results in Phase 1 : Productivity Innovation trough 

Elimination of Simple Repetitive Works
Base Research Project



Vision and Goal

Efficient Design High value added design Sustainable design

Research 
strategy

Detailed task 
composition

Representative 
Core

Technology 
Elements

By
Specific Tasks

• Build a platform to share building design 
knowledge

• Design knowledge advanced design technique 
through deep learning

• Building evaluation and utilization system of 
alternative design based on artificial intelligence

To strengthen design capabilities
artificial intelligence based design

develop alternative technology
(Planning - Plan)

Improve design productivity
Automation of design for
technology development 

(Implementation - Detailed)

Improvement of intelligent design 
quality

technology development
(Design - Construction - Operation)

4th industry-oriented architecture 
design services for innovation
development of technology 

diffusion model

Intelligent human object
initial application technology

High-value
TOP 5 architectural design power

45% automation implementation of 
architectural design decisions

Optimization of architectural
/ structural design

Design requirements
And economics assessment automation

Architectural design artificial intelligence
Service platform

Form functional design alternatives
automatic generation technology

Intelligent information management solution Constructability evaluation

Design automation information standard
framework

Spatial model centering design technology Detail design / MEP automation Automated building performance evaluation
Future architectural design

consulting model

Parametric / artificial Intelligence
based virtual construction solution

Design knowledge learning server
construction and utilization technology

Automated design consistency evaluation

• Establishment of design alternatives for decision 
making step by step

• Architectural design process and subject R & R 
innovation

• Developing human resources by accumulating 
experience in building design based on big data 
and artificial intelligence

• Learning algorithm knowledge in the field of 
integrated design

• Building big data for integrated design / 
construction knowledge

• Arrangement system and process for responding 
to artificial intelligence based architectural design 
system

Final research 
goals

Architecture design automation
localization of source technology

To the world design
Market expansion

Creating high quality jobsBenefit

Creative Design

Architectural design ecosystem innovation through artificial intelligence based design knowledge platform

Intelligence based on design characteristics
development of architectural process

Vision

Development of AI-based Core Technologies for Architectural Automation and Establishment of a Design 
Knowledge Platform



Development of Innovation Technology for Apartment House Production System Based on Off-Site 
Construction

Goal

Improving Housing Welfare and Competitiveness of the Construction Industry
through the Innovation of the Production System of Apartment Houses

Development of Innovation Technology for Apartment House Production System 
Based on Off-Site Construction

Analysis of Trends in Market
and technology policies

Deriving Key Technology
Challenges through Demand
Survey and Priority Analysis

Preparation of a Roadmap for
the Development of Policy

/ Technical / Practical
Technologies

Detailed Planning and              
Practicali-zation Plan for          

Practical  Use of Technology 
and Preparation of RFP for

Research Ordering

Policy/Technical/Practical Technology Development Plan

Apartment House
Apartment House according to the 

Enforcement Decree of the Building Act 
[Appendix 1]

Off-Site Construction
Planning, Production, Transportation in the 
Factory and Site Installation/Constriction 

Method

Production System
The entry, exit, scope of work and the combina
tion of production entities throughout the entir

e construction production process

▪ OSC-based architectural production system related technology, market, policy, industry trend / environment analysis
▪ OSC-based futuristic apartment house prototype development
▪ Selected as core element technology of OSC based apartment house production system
▪ Establishment of research and development direction for OSC-based apartment housing production system establishment project and 

suggest specific implementation strategy
▪ Suggests improvement of laws and systems for OSC-based apartment housing production system project

Factory-Site linked Technology Development Plan

Content

Target

Action

Vision



Automated Code Compliance Checking Project



Goals and Vision



Project Concept
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DEVELOPMENT & BUILDING CONTROL in Singapore (2/2)Examples of  Code Compliance Checking

Singapore BCA Project by BIM Services Ltd.

Water tanks, 
NEWater

Headroom

Safety 
Railings

ACMV

Staircases,
Shelters

Building 
Setback, Land 

use, GFA

Accessibility
Water supply,

Plumbing, drainage, sanitary



KBim Assess (Automated Code Compliance Checking Application)

Checking for Evacuation Route Checking for Headroom



Rules for Structural Standards

of Buildings, Etc.

KDS Code

(Korean Design Standard) 

Buildability Evaluation Technology Flow

System

LSI(Labor Saving Index) BI(Buildability Index)

Overseas Cases Enforcement Decree of 

Building Law

Domestic Cases

Structural System 

Total : 6 Main Categories

Wall System Total details

: 27 Main Categories

Other Buildable Features 

Total details  : 00 Categories

Concrete 

Structure

Base

Structure

Structural System

Wood

Structure

Wall System Other Buildable Features

Extracting Buildability New Main Categories

General 

Panel

Masonry 

wall

Concrete
Building 

Service 

Aspects

Building 

Feature

Site Specific 

Factor

...

Architectural Structural 

Design Criteria

......

BIM-based Buildability Evaluation Technology



Derivation of constructability evaluation items Establishment criteria for BIM-based constructability

<Domestic construction documents>
Standard specification, Korean design standard
Construction supervision checklist

<Oversea constructability>
Singapore – Constructability
Etc.

Extract evaluation items(By field/work type)

QualityConstruction Structure

Standard
specification

Construction
Supervision
checklist

Korean
Design
standard

ㆍㆍㆍ

(By work-
type)

Singapore - Constructability

Con-
crete

Architec
ture

Equipm
ent

Win-
dow

Constructability Assessment

Construction

Quality

Structure

Establish
System

* Constructability Score=

= Constructability score of structural system

+ Constructability score of quality system

+ Constructability score of construction system

Provide evaluation criteria of 
constructability to match 

domestic condition

Refer to Singapore – CAS

BIM-based Constructability Evaluation Technology



Establish BIM-based Risk Assessment Method

Based on Disaster 

Occurrence Scenario

Derivation of Risk 

Assessment Method

2

Occurence Causes

Occurrence Environment

Occurrence Process

Risk Rating Calculation

Consequence : 3

Likelihood : 3

Risk Rating : 9 rate

Stuck Disaster of 

Reinforcement Concrete

Construction Type : 

Reinforcement

Disaster Type : Workers Stuck 

on rebar

{

Safety Management through BIM-

based Risk Assessment

Existing Safety Management

Process Analysis

Safety 

Management

Identification of Hazard 

based on Disaster 

Occurrence Scenario

Risk Evaluation
2

Calculation of 

Consequence/
Likelihood

Risk Assessment
2

Calculation of 

Risk Rating

Establish 

Countermeasures 

for abatement

Risk rating by 

Construction Site 

Hazard

Case of Construction 

Site Hazard Analysis
DfS Checking 

Report

Guidelines for Safety 

Management in Domestic 

Construction Sites

Construction Site 

Accident DB

Overseas Case -

Singapore, USA UK, etc

Risk 

Assessment 

by BIM-Object

Open BIM-based Risk Assessment System

BIM-based Pre-evaluation Technology for Improving Building Safety and Defects



Smart Work Technology for Automatic Building Code checking



AI Based Code Compliance Checking



Development of BIM Data Visual Analysis Interface Technology



Development of BIM Data Visual Analysis Interface Technology



Regulatory Room



bSI Regulatory Room

buildingSMART International Standards Summit
Regulatory Room 

to promote Automated Code-Checking

Since October 2014, founded according to Prof. Inhan Kim’s proposal

Co-chair Kyung Hee University Professor Inhan Kim,

Norway Øivind Rooth

Nation Participation in 12 Countries

Next Meeting Beijing International Standards Summit

Development of International Standardization of process, technology, guide for openBIM based Automated Code Checking

as the international authority, to discuss the technical development of automated code checking focused on this study

Toronto 2014, London 2015, Singapore 2015, Benelux 2016

Jeju 2016, Barcelona 2017, London 2017, Paris 2018,

Tokyo 2018, Dusseldorf 2019



Activity of Building Code Checking Overview

State Topic

Korea Automated Code Compliance Checker(Kyung Hee University)

Japan Application for building confirmation by digital data(Nikken Sekkei)

France Digital Transition in the Building Industry(CSTB)

Sweden Digital application of the Planning and Building Act(Boverket)

China The BIMChecker(Tsinghua university)

Norway
Common services for Construction

Government services for building applications(Ø ivind Rooth)

Italy BIM Code Checking(ACCASOFTWARE)

Singapore
Updates Singapore BIM/VDC efforts

(Cheng Tai FattBuilding & Construction Authority)

Estonia
Estonian e-Permit solution

(Head of Digital Construction of Estonia)

UK
Specification for collaborative sharing and use of structured Health 

and Safety information using BIM(PAS 1192)

Finland ePermit(KIRA-digi)





Visit i3CDE.org

For i3CDE2020



Thank you

for your attention!


