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Background

= Construction Productivity
» Empire State Building (New York, 1930)
» Lotte World Tower (Seoul, 2016)
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Background

* Productivity of Construction Industry

* The construction industry is known as a typical high cost and low productivity industry.
Globally, labor-productivity growth lags behind that of manufacturing and the total economy
Global productivity growth trends’ == Construction == Total economy == Manufacturing
Real gross value added per hour worked | Compound annual growth rate,

by persons engaged, 2005 $ 1995-2014

Index: 100 = 1995 %

36 +2.6

200
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80 | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |

1995 2000 05 10 2014 | Hourly rate $25

1 Based on a sample of 41 countries that generate 96% of global GDP.

SOURCE: OECD; WIOD; GGCD-10, World Bank; BEA; BLS; national statistical agencies of Turkey, Malaysia, and Singapore; Rosstat; McKinsey Global
Institute analysis

Reference: Mckensey (2017), Reinventing Construction
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Background

* Productivity of Construction Industry
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* The construction industry is known as a typical high cost and low productivity industry.
» In the case of South Korea, it is growing every year, but it is only half of the global average.

Construction labor productivity, 2015°

50
Declining leaders ®E Outperformers
45 +
Spain Nethertands
40 - Denmark United Kingdom
Austria T
35 F ~_France KRNI
__Sweden
30 - Japan
United States Germany Australia International
average =25
25 Italy
Laggards Accelerators
20
15 Slovak Republic
Korea
Saudi Arabia ]
10 Singapore China
Mexico Czech Republic Russia Turkey
5 |- Colombia , I€ Hungary
Argentina Indonesia :
; Brazi  Malaysia " Nigena ;g =gypt-£ ) India .
20 -15 -10 -05 0 0.5 1.0 1.5 20 25 3.0 3.5 40 60 6.5 7.0

Construction labor-productivity growth, 1995-2015'
Annual growth in real gross value added per hour worked by persons employed

Reference: Mckensey (2017), Reinventing Construction
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= Digitalization of Construction Industry
« Contrary to the 4th industrial revolution, the level of digitization in the construction industry is low.
» Construction industry requires digital transformation.

McKinsey Global Institute industry digitization index; Rd;wv;v« Relatvely high
2015 or latest available data hgiization thosason
@ Digital leaders within relatively undigitzed sectors

Sector

ICT2

Media

Professional services
Finance and insurance
Wholesale trade
Advanced manufacturing
Qil and gas

Utilities

Chemicals and pharmaceuticals e e
Basic goods manufacturing

.
Mining [ [ I .
®
=
L]
®

Real estate

Transportation and warehousing
Education

Retail trade

Entertainment and recreation
Personal and local services
Government

Healthcare

Reference: Mckensey (2016), Imagining Constructions Digital Future
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= Project Management

» Plan / Execute / Manage elements of resources in accordance with project goals to produce the final
product of a construction project.

* Project Information Management

» Project information management is to efficiently collect, share, and process information necessary for
project planning and management so that it can be used effectively and managed so that it can be used
as data for future plans, etc.
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Image Source: https://www.saviom.com/index.php
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= Definition
« BIM is the creation and management of information necessary for various decision-making of a
construction project in a computer-interpretable form (digital) based on the object of the 3D model (object-
oriented).

=T ‘ Cost

Integrated Management

) [ : Project Information DB
Drawing =t 3 (
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Object-oriented Modeling

properties

door

Image Source: Succar, B. (2009); doi:10.1016/j.autcon.2008.10.003
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= Design Coordination / Collaboration
» A collaborative process between various specialties such as architecture, structure, MEP, etc..
» Design collaboration is the process of integrating design proposals from individual specialties.

Concept & Design / \ Construction & Operation

s s

Design Coordination
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= Design Coordination / Collaboration

» There are hundreds or thousands of issues to be resolved in the design collaboration process,
which consumes considerable time.

40-50% of 24 hours Some meetings
total work hours per week often take 3 hours
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Building Information Modeling

= 3D Visualization
« 2D vs 3D

How do you
currently
coordinate
MEP work
with
2D drawings?
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Building Information Modeling

= 3D Visualization
» 2D: Separated, Manual — Error prone, Time-consuming
« 3D: Integrated, Digital — Effective Communication
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Building Information Modeling

3D Visualization

* Model-based Design Coordination Process
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Model Creation

A

Model Management

\ /

Communication >

= Create and submit model
(BIM authoring tools)

= Analyze the model and identify issues.

(BIM analysis tools)
= Create coordination documents
= Add issue related information
on model or coordiantion document

Architect

!5 Contractor

2 !45 /4' :
N/ o] S
Construction TR A Subcontractor

Facility
Manager ()

= Check information of issues
(in both model and document)
= Create coordination documents
» Add issue related information
on model or coordiantion document

GllcoN
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= Clash Check

» Clash is an unintentional overlap between different objects or too close together so that construction is

impossible in that state.

The 3 main types of clashes

HARD CLASH

HVAC duct intersecting
structural beam

LOGISTIC/
TEMPORARY CLASH

SOFT CLASH

Structural column inthe  Temporary scaffolding
trajectory of a door blocking main access point

Image Source: https://bimtrack.co/blog/blog-posts/clash-detection-vs-quality-control-the-differences
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= Clash Check
Hard Clash
« Two or more objects exist in the same space.

Request for Information
Project Name : Project001
Document No. NDOO1

Open In Progress Approved

Title : Inform clash detection result Status -
Date: Open yyyy mm dd Due YYyy mm dd
Author B Architecture [] Structure []Civil [] Mechanical []Electronic [] Others

AssignedTo  [] Architecture [ Structure []Civil [l Mechanical []Electronic [] Others
Request Information

Issue No. Contents

Model
noe Ez._.m_::;.-" =
001
Model File 355A_B_LIG_AT E12_F74US
Location  Ground Floor AC220
Comments Check steel structure connections clash, should be discussed
Model
Image
002

Model File 355A_B_LIG_AT E12_F74US
Location B2 High Level

Comments Check steel structure clash with stair panel
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= Clash Check
Soft Clash
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« Two or more objects do not directly overlap, but require the same space.
» Insufficient space between objects causes difficulties in construction or use of buildings on site..

C __ Tpp Face : 250mm > 228mm
D L lUpstand, Inner Face|: 250mm > 19Gmm

|

|
S27 526 525 S24 §23 522 S21
16¢ - P4 V cladding top surface above concrete upstand
16d - P4 V cladding inner face at concrete upstand
Reg No. 16a,b,c,d
Clash Name Concrete structure vs P4V cladding EWS panels
Date Found 20120518
Location NE_Level 2
Description Clearance between concrete structure surface and EWS panel BGLs less than 250mm
Action Discussed in Mtg #4 Resoponsible Party MTR
Status Pending DAmS to be issued
RFI No. 810A-RFI-LGJ-SEB-000116

GllcoN

17
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Building Information Modeling .18

Clash Check

4D / Workflow Clash
» Depending on the progress or on-site situation, collisions of objects and duplication of required space occur.
» The movement of temporary works and materials during construction is the main cause of workflow clash.

Potential ﬁzard for masonry / crew: B
“Falling objects from skylight
installation”

- Scaffold

$é
- woﬁspac
- Sy _ =

Masonry crew
workspace

Image Source: Swallow, Mark Richard, and Sam Zulu. "Benefits and Barriers to the Adoption of 4D Modelling for Site Health and Safety Management."
Frontiers in Built Environment 4 (2018): 86.



EE————
Modernization of Uzbekistan Building Code (UBC) System Q

Building Information Modeling

=~ C% iR CON
- -
zeage  dszaws KICTppgen S50

= 4D Simulation
4D = 3D + Time (referred to as 4D by adding the concept of time to the 3D model).
* Model the building shape or site situation during construction, which changes every moment.

Revit Architecture — Modeling Navisworks — 4D Sequencing
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= 4D Simulation
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» Import the activity created in the project management software (Primavera, MS Project)

« Link BIM objects related to each activity.

Navisworks
Exporter

<Project Schedule (e.g., MS Project)>

o IR

DRI ) e R i |

1) Import a schedule file

2) Create a schedule
in Navisworks

GllcoN

« 20
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Building Information Modeling

4D Simulation

)

» Checking the actual construction plan in three-dimensional
» Analyze the feasibility of the process plan or the retrieval plan in the virtual site.

1 Task Name Duration Start Finish Predecessors
- ¥ X
58 | # TOWERFLOORS 7cays Fri6/22/18  Sat5/30/18
S| A  OFFICEFLOOR3 6days Mon 6/25/18 Mon 7/2/18
9 + TOWERFLOOR9 7days sun7/1/18 Sun7/8/18
7 A OFFICEFLOOR4 7days Mon 7/9/18  Tue 7/17/18
61 | # TOWERFLODR10 7days Fri7/20/18  Sat7/28/18
15 | A OFFICECORE 3 12days Sun7/22/18 Sat3/4/18
A"  OFFICEFLOORS 4 days Wed 7/25/18 Mon 7/30/18
| # TtOwERcoRes 9 days Mon 7/30/18 Thug/o/18
A TOWER FLOOR 11 7 cays Sun8/s/18  Sung/12/18
#  OFFICEFLOOR7 5days Mon 8/13/18 Fri §/17/18

=

-

Navisworks — 4D Sequencing
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March 2010 Aol 2000 May 2000
Ave Nve Plarrnd 2
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Image Source: Autodesk University
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Building Information Modeling

4D Simulation
» Help on-site management and safety management by enabling many project participants in the field to
consistently understand the situation at the site.

» The work space according to the construction sequence is checked in 3D, and information about the
process by specialized company such as interior/exterior, equipment, etc. is reviewed with the person

concerned to facilitate consultation.

°22

Image Source: Autodesk University
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Building Information Modeling .23

4D Simulation
* Review whether it is possible to bring in or store heavy and long equipments or materials at the site.
» Various factors can be taken into account, such as materials, equipment, and surrounding traffic conditions.

Revit Architecture/Sketchup/Google Earth — Site Coordination

Modeling the swing of a crane or the lifting of a steel frame, so that the flow of construction can be reviewed from various angles
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* Pre-construction Meeting
(1) Submit individual models of architecture, structure, machinery, equipment, etc.
 Individual companies are also required to have 3D BIM modeling skills to participate BIM project.
(2) Integral analysis of 3D models of individual specialist companies.
» Using software such as Navisworks.
(3) Communicate with the discovered issues and adjust the design (model).

» |t is effectively used to find problems between members of different types of construction by specialized
companies throughout the design stage, pre-construction stage, and construction stage.

i o SRR e

HVAC
Subcontractor

Mechanical
Engineer

'(-ﬂ i =3

DPR Drywall

Project Engineer
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* Pre-construction Meeting
 lterative collaboration process

3D Model Preparation from Consultants Drawings

Architectural Design mmmmes  Architectural Model

Structural Design Structural Model
- BIMStar

Mechanical Design Drawings Mechanical Model

Electrical Design drawings Electrical Model

Plumbing Design Drawings Plumbing Model

. Integrated Model

@

Coordination process

Other Design Drawings S Other Model Aicaaatat

Consultants / Contractors Clash Detection

* Formalized Process
+ Short Feedback Cycles
* Reliable Clash Check

Clash Resolution
& Model Integration

} Ensure Constructability

= ,®
Q =\ C 1) "II[CON
ceage  cigzuws  KICT nangana

2na Tanspor

e 25

BIM Data Conversion

Clash Detection Planning &
Implementation

Ves I Change Orders

Finalize Changes within
Building Design No

>

Clash Detection Result
Documentations

Construction Phase Ready BIM
Model

Image Source: (1) http://bimstar.co.in/clash-detection-clash-reports/

(2) http://www.revitmodelingindia.com/services/bim-clash-detection-services/
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Building Information Modeling

* Pre-construction Meeting

» Preliminary identification of on-site issues in the design stage and pre-construction stage
— Reduction of rework
— Shorten construction period, save construction cost

Heaps

Little

Ability to impact project Cost of design changes

BIM Effort

Typical Effort

Predesign Schematic Design Construction Tendering Construction
Design Development Documents

- Z
ey ClacT

ML

MENYUS
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Image Source: MacLeamy curve (2004)
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Building Information Modeling

BIM Applications
* One of the biggest benefits contractors can get from using BIM
» Great improvement in resolving clash, understanding construction details, identifying drawing errors.

63.89%
S0, 7%
60.49%

Visualization

Clash Delection
Building Design
As-Built Model
Building Assembly

42.1%
40.6%

Q-‘ ‘|‘|‘

w
o
N
-]

Construction Sequencing

Program/Massing Studies
Model Based Estimating
Feasibility Studies

27 .9%
24.19%

23.8%
23.2%
18. 606

Alternative Development
Direct Fabrication
Enviromental Analysis
Code Review 16.49%

Facilities Management

LEED Certification

W

14 606

_
N
&
-l
N
o]
A_?

Forensic Analysis

Image Source: B. Becerik-Gerber and S. Rice, The perceived value of building information modeling in
the US building industry, J. of Information Technology in Construction, 15, 185-201, (2010)

° 27
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BIM Applications

* One hundred percent of MEP contractors and 90 percent of general contractors and structural engineers
surveyed report participating in such integrated workflows — with tangible benefits to show for it.

Benefits of BIM (High Engagement Users Only)

Percentage of highly engaged BIM users who cite each of five benefits generated by having other key team
members engaged with BIM

Improved onsite
coordination of
materials/
installation

100%

Improved overall 73%

quality/performance
of the final building ﬁ%

Improved overall
project schedule
control and
compliance

Improved overall
project cost control

M Users with high BIM

and budget engagement [more
compliance than 50% of projects
involve BIM])

Improved overall
project safety
performance

B Users with low BIM
engagement [50%
or fewer projects
involve BIM)

Image Source: https://projectdelivery.autodesk.com/blog/aec-industry-trends-bim-dodge-analytics/
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BIM Applications

« Starting with the US and Europe, national institutions and companies are actively promoting BIM
introduction policies including guidelines and information standards.

20142020 BIM

UNITED STATES
2008 BIM obligatory for
Government projects

MEXICO
2017 Standlaeds for
BIM projects

PERU
2022 BIM obligatory
for government projects

Open BIM Standards & Mandate

2017 Level 2 BIM

to be introduced FINLAND

2007 requizes IFC for mew RUSSIA
and operation based -
mald”" 2017 BIM obligatory for
ol Federal orders

UK
2016 BIM cbligatory
for government projects

DENMARK

2012 BIM fer all government offices R
and university buildi

vt 2012 BIM standard

of Korea

FRANCE
2017 planned inroduction

QATAR
2017 planned inroduction

SINGAPORE

2015 obligatory for all
buikdings > 5.000sqm

Image Source: https://www.geospatialworld.net/article/bim-adoption-around-the-world-how-good-are-we/
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= BIM Applications

* In South Korea, the Ministry of Land, Infrastructure and Transport continues
to promote BIM activation policies in all fields of construction, civil engineering, and engineering
and to prepare BIM mandatory plan and order for pilot project

( ) )
BMIES) SHIS1E 98t 274 (Bl 6 % 2771712712 Qo1
| A=l 2009): 10 HZHFXIAI= A0HE 487395 BIM Ba7 = HE
(N J o J
( N ) 4 N )
MIZE 12} 7| 2412 2009): H|5XtZ *a**fmx*ﬂiﬁ‘_gﬁl% (2017):
QI5|7} X|'5& A{H|A0f BIM E¢! QI=2} BIM st 3 SHE T
(N J o J
TE WSS (2015): 202047IX| AR|7 |HHA[AE (SOQ SAF20% BIM M
TEWSH (2017): 2020'97HX| 5002 O] & SAL L4} BIM ‘2= °|—r2|'
7 CFAY p— . ) A
Q) z=% LH D . K omsxuay “©OC UIERIN

« 2016 A : AEAIY BIM
HEX|EHMVI3TEE

« 2016 HEE] A[ALY FA|
CHAF BIM 23 (5074, 2% 112)

« 2017 HEE 1 QE Al BIM =H
ol A o|as}

2011 9 :BIM 70| =201 &
2017 9 : Gvl-BIM £ Q) £t
2009 'd: &8 FH x| BM
S{AFMA| =2l

Qe SR

B

- 2013 'd:BIM OPAE{ SN H*E
o 2017 'SRE TAH MIA| 155

. IH'I AI- '6'|-|

_ |_l-E7I-A|E|7|47H_C.>__—I_|_

- iR

- OIRUBHAEIX |G ST

2014 A : BIM OAE{S=H Wi

2015 4 :BIM 710|=E21R1 v 10
|H-| A|- 'all

jjrszr;mmeﬁ

Chrsgt D2

SRUSA I IS T

Image Source: the Korea Institute of Civil Engineering and Building Technology
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= BIM Applications
« 2010: 43% don't know BIM
» 2020: 73% use BIM

BIM adoption over time

2019 69% 29% 2%
2017 62% 35% 3%
2016 54% 42% 4%
2015 48% 48% 5%
2013 39% 54% 6%
2012 31% 48% 21%

2011 13% 45% 43%

- Aware of and currently using BIM - Just aware
- Neither aware of nor using

Image Source: https://www.thenbs.com/knowledge/national-bim-report-2020
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Future of BIM
* 4th Industrial Revolution

Cloud computing
Virtual/augmented/mixed reality
Drones

Design for Offsite Construction

3D printing of building components
Analytics and Big Data technologies
Digital Twins, sensors,

machine-to-machine communication

Artificial intelligence or machine learning

ML

MENYUS
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Please tell us about your current and expected use of the
following technologies

42% 15% 12% 10% ¥4 16%
38% 15% 15% 10% 38 17%
32% 11% 12% 11% 13% 21%
30% 12% 13% 11% 7% I 27%
1M% |59 16% 19% 16% 33%
10% 12% 16% 15% 9% 37%
9% 11% 14% 14% 12% 41%
6% NI  16% 17% 16% ‘ 38%
- We use now - We will use in one year’s time
- We will use in three years' time - We will use in five years' time
We will never use this Don't know

Image Source: https://www.thenbs.com/knowledge/national-bim-report-2020
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Smart Construction

= 4th Industrial Revolution

« The next-generation industrial revolution brought about by the convergence of information and
communication technology (ICT).

New technological innovations in areas such as big data analytics, artificial intelligence, robotics, Internet
of Things, unmanned vehicles (drones, unmanned vehicles), 3D printing, and AR/VR technologies.

O.O.O
92 AlphaGo

Image Source: http://news.unist.ac.kr/kor/column_202/
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Smart Construction
Various technologies to innovate productivity based on information sharing and connectivity of all
participants in all stages of construction work, such as planning, design, construction, maintenance, and

demolition, using the 4th industrial revolution element technology

2D Design 3D design On-site Modularization and
ggmem Segmentation ‘ Fusion of All Production - Manufacturing
9 by Step Stages Reliance on Control of Vehicles
Manpower and Sites

-

m

Applied Tech- .
nologies : : : . e 2
Collecting Construction  Planning for Site Monitoring loT-based Site

Site Information Using  Facilities Using Using Drones Safety Management
Lidar and Camera Big Data

; Equipment i :
Review of VR-based : Rapid Construction
: Design Automation & Robo! i ;
Alternatives Automation e Using 3D Printers

“

Q = @, M resw

selzidgs| MEAYHY

e 34

Information Cut-Off Information Feedback
Site Visit #) Remote Control
Subjective Scientific

\ Preventive » .
Maintenance Using m

Facility Monitoring
Using Drones

Al-based Operation
of Facilities

Figure 1 VR/AR Technologies in MOLIT's Smart Construction Technology Roadmap

Image Source: Ministry of Land, Infrastructure and Transport
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Smart Construction

Smart Construction
Experience-dependent industry — Paradigm shift to knowledge and high-tech industry

Overcoming the limitations of manpower — Improving productivity and safety

2D Design 3D design On-site Modularization and
ggrairl':: Segmentation ‘ Fusion of All Production - Manufacturing
9 by Step Stages Reliance on Control of Vehicles
Manpower and Sites

v é Bl

e T AL
. '

B X | s S

Applied Tech- .

nologies : : : . AR ”

Collecting Construction  Planning for Site Monitoring loT-based Site

Site Information Using  Facilities Using Using Drones Safety Management
Lidar and Camera Big Data

; Equipment i :
Review of VR-based : ; Rapid Construction
: Design Automation & Robo! ; :
Alternatives Automation e Using 3D Printers

D TN =N

Q S~ C=2 ML RI

shelziuysl ICT  ehegen

= ettty
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Information Cut-Off Information Feedback

Site
Subj

!Mai

Visit . Remote Control
ective Scientific

Preventive ”
ntenance Using g

Facility Monitoring
Using Drones

Al-based Operation
of Facilities

Figure 1 VR/AR Technologies in MOLIT's Smart Construction Technology Roadmap

Image Source: Ministry of Land, Infrastructure and Transport
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= Smart Construction
» Experience-dependent industry —
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Paradigm shift to knowledge and high-tech industry

» Overcoming the limitations of manpower — Improving productivity and safety

As-is To-be
Data-oriented Decision Making
Separated information Information sharing and distribution
Experience-dependent Optimization through data analysis
Repetition of trial and error Prediction through simulation
Technology Convergence
Separated individual Activation of technology application
Segmentation by stages Integration of all stages of construction
Manual and repetitive work Communication and collaboration
Consumer-oriented technology
Skilled labor Automate workforce
2D 3D + a
Supplier-centric Consumer participation

Source: Ministry of Land, Infrastructure and Transport
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= Smart Construction

» Application technologies: big data analytics, artificial intelligence, robotics, Internet of Things, unmanned
vehicles (drones, unmanned vehicles), 3D printing, and AR/VR technologies.

Category Technologies for Smart Construction
Platform BIM, Cloud
Data collection loT, Sensor, Drone (UAV), Robotics
Data analysis Big Data Analytics, Artificial Intelligence
Automatic Manufacture Modular construction, 3D Printing
Applications Virtual Reality, Augmented Reality
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= Smart Construction
» Design stages

category Data collection (measurement) Design
v Labor-based v" Manual drawing creation

— 2D data, time-consuming, limited area — error-prone, repetitive, time-consuming

B

QUMY T 20m X -

J) S
& o
P -
" =
Labor intensive Manual drawing Manual drawing Standard drawing
v" Drone + Camera v BIM-based modeling, Automatic design using Al
— Rapid 3D model creation, no limitation in measuring — Reducing error, Quality control, Cost Saving

To-be

A
AN
-t 2

Reconstruction of 3D model using point cloud / images collected by drone 3D BIM Automatic design using Al

Source: Ministry of Land, Infrastructure and Transport
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» Construction stages
category Civil works Structural works Finishing works

B/ Manual operation v' Labor intensive v Labor intensive

— productivity and safety problem - productlwty and safety problem — productivity and safety problem

Manual driving of construction equipment Dangerous site condition Labor intensive works

v' Automatic operation by Al v' Automatic Manufacture v" Robotics application
- 0pt|m|zat|on Improve productlwty — Time/cost saving, Reduce accident  — Time/cost saving, Improve Quality

To-be

Automatic operation, driving assistant by Al 3D Printing and Modular construction Robotics applications in construction site

Source: Ministry of Land, Infrastructure and Transport
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= Smart Construction
» Operation and management stages

category Construction Supervision Operation and Management
_ Labor-oriented v' Labor-oriented
- error—prone by people limited access safety problem — experience-based, quality control problem
As-is
Lat;or intensive works - u Labor intensive works
v" Automatic data collection v' Real-time information collection and management
— Reduce workforce, lmprove safety — data-based decision making > digital twin / smart-city

Automatic data collection using robot, camera. Real-time momtonng of construction site and buildings

Source: Ministry of Land, Infrastructure and Transport
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BIM & Smart Construction

* Reverse engineering :
Obtain design / engineering information of the building through 3D scanning or sensor and use it for
project management (construction, maintenance).

(Fig. 9) 3D scanning data (Fig. 11) 2D architectural drawing production

Source: Utilization of 3D scanner and BIM for uprising 4t industrial revolution
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BIM & Smart Construction

» Virtual Reality / Augmented Reality:

A number of studies have been conducted examining the utility of immersive VR/AR for promoting
architectural design collaboration, project site management, worker safety education

in @ more immersive environment by implementing BIM project information in a virtual space.

Image Source: JBKnowledge (2015), BIManywhere (2015)
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BIM & Smart Construction
» More than 20 years have passed since BIM was applied in the construction field.
» As successful cases of BIM project are shared, the need to apply BIM and the will to adopt it arises.
» At the same time, skepticism about BIM arose as several failure cases were accumulated.
» Itis judged to be a stage of re-lighting in Gartner's Hype-cycle.

BIM do all

BIM skepticism

@ .= M Rielery

cenge  oleizwms  KICT s

BIM again ?

* Project success

* Integrated project management

* Productivity improvement

* |nitial investment

* Added work process

« Apply BIM for showing

Digital project management

Industry competitiveness

Platform for smart construction

Peak of Inflated Expectations

Technology Trigger

Trough of
Disillusionment

Sl of
Enlight&tnment

Plateau of
Productivity

Image Source: Hype-cycle (Gartner)



|
Q@ . =
sezans  KICT AE[E.EEU::[ RI

Modernization of Uzbekistan Building Code (UBC) System

BIM & Smart Construction

EE e

= Summary
* Problem Identification at the Early Stages of Construction
» Technologies for Tracking the Construction Process

Low Productivity Low Digitalization
Labor Intensive
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