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Beyond functionality




Definitions
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What is Construction (A|&)?

= Construction

- Defined as the process of constructing a building or infrastructure.
- Consists of Form + Structure + Function
- Engineering and Aesthetics
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Time to Complete

World Trade Center

Empire State Petronas Tower

Building

1920 1930 1940 1950 1960 1970 1980 1990 2000

Source: http://www.greatbuildings.com/buildings/


http://www.allposters.com/link/redirect.asp?aid=749&item=96930
http://www.allposters.com/link/redirect.asp?aid=749&item=96930
http://www.greatbuildings.com/cgi-bin/gbi.cgi/Bank_of_China.html/cid_bank_of_china_002.gbi
http://www.greatbuildings.com/cgi-bin/gbi.cgi/Bank_of_China.html/cid_bank_of_china_002.gbi
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CE as an Academic Aspect (A28}

- Broad Definition: A study that includes pre-construction and
construction processes such as Material, Equipment, Construction
Method, Trade, Procurement, Management

« Narrow Definition: Defined as “technical methods, materials,
equipment to build a building”
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The Construction Industry

* Highly segmented

* 610 12% of GDP in most countries

» Deals with a single, unigue end product
 Labor intensive industry

« Mainly for domestic consumption
 Sustainable development

e Sensitive to short-term economic conditions: social,
political context



Features of construction

 Provides products and services

* No fixed assets or means: process-based, in the framework
of a project

 Learning rarely happens across projects: implemented by
temporary alliance among different organizations in
different places



Highly dynamic complexities: an interdependent system that
continuously changes over time under open environment

Longevity: low failure threshold, durability

Social & Political Context: benefits from continuing demands
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Rethinking construction...

 What is construction?

« \What is the objective of the whole
process of construction?

« \What is the aim of any project?

Copyright © 2001, Dulami Mohamad, revised by Moonseo Park, SNU, 2005



The “Old” Paradigm

Driving
Quality Up

While
Pushing
Cost Up

The “New” Paradigm

Driving
Quality
Up

While
Pushing
Costs
Down

Copyright © 2001, Dulami Mohamad, revised by Moonseo Park, SNU, 2005
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BIM (Building Information Model)

oD

ESTIMATING
= Real ime conceplual

modeling and cost planning
(DProfder)

= Quanhly extrachon fo
support detaded cost
eshmates

* Trade Venhcabons from

= 3D to 7D BIM

7D

3D

SCHEDULING Fabrication Models SUSTAINABILITY
* Project Phasing - Structural Steel = Conceplual energy FACILITY MANAGEMENT
» £asting Condrbons Simutations - Rebar analysis via DProfiler APPLICATIONS

Modis = Lean Scheduling - Mechanical/Plumbeng = Detailed energy analyss » Life Cycle BIM Strategies
Laser scanning - Las! Planner -~ Blecincal via Ecolech « BIM As-Builts
Ground Penetration - Just In Time (JIT) = Value Engineenng = Sustainable element = BIM embedded O&M
Radar (GPR) conversions Equipment Delivenes -m*::m trackung i mcg;:bm A Lo
= Safety & Logisiics Models — Detailed Simulation 3 cwm:a = | FED fracking s
= Anemabons, rendenngs, Installabon « Pref: hacw'” = "“d’"" SISy
walkthroughs = Visual Vahdabon for _E s : Maintenance
= BiM dnven prefabncabon Paymenl Approval ~ MEP systems « BiM file | SWI ”"
= Laser accurale BIM dnven - Mulli- Trade Prefabrication Lease's Digital Exchang
bedd layout Unaque archectural and System
structural elements

Require More Participants

SNUCE Seoul National University
Construction Engineering and Management Lab



Current BIM Co-Work Process

3 19 ¥ 3

Finish/ Finish/ Finish-

4 Stryctural

Design

Const.
Planning

SNUCE

Seoul National University
Construction Engineering and Management Lab

Difficult to Perform Concurrent Works
with other Participants

Y-

Needs for Concurrent Works

et

Development of Cloud BIM



Cloud BIM

SNUCEM
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Overcome the constraints of Time and Space

Seoul National University
Construction Engineering and Management Lab



3D Scanning

« 3D Laser Scanning is a means of rapidly collecting detailed and accurate

as-built data

« A 3D Laser Scanner emits a laser beam that “sweep across” a target object
|

gathering millions of measurement

SNUCE Seoul National University
Construction Engineering and Management Lab



= 3D Scanning integrated with As-built Data

.DOV"II CIOJd with
Color Image Overlay

3D Systems
Coordination

SNUCE Seoul National University
Construction Engineering and Management Lab



AR (Augmented Reality)

« Unlike virtual reality, AR allows the user to maintain full awareness of the
real world, but superimposes additional information onto the user’s

surroundings

Data Visualization Guided Work Instruction Thermal Vision

Temp Check @

DAQRI's Smart Helmet

SNUCE Seoul National University
Construction Engineering and Management Lab



Unmanned Aerial Vehicles (Drone)

« Used for collecting and analyzing Data in Construction
v Autonomous flight and data collection
v" Track location of asset and equipment
v Measure cut or fill volume of stockpiles
v Monitor and assess infrastructure

v" Report in progress with 2D or 3D maps

SNUCE Seoul National University
Construction Engineering and Management Lab



Example of UAV Uses

Report in

progress with 2D

\ e —— or 3D maps
Autonomous , S i ey e e ———
flight and data B
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~ % equipment
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infrastructure
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Measure cut
or fill volume

of stockpiles
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Sensing Technologies
= Cyber-Physical System

/ Human Centric Cyber-Physical System \
4 Construction Engineering )

Human Physical Cyber

Human-centric Construction Information
Sensmg Management Technology

> -,

Workers’ Built Monitoring &
Physiological Environment Controlling Built
Responses ¢ y [nformation v Environment
Biomedical Construction Computer
Engineering Engineering Engineering

= _Identified Workspacs Gonflicts Example n Case Project

Human Sensing BIM / GIS Data Processing

SNUCE Seoul National University
Construction Engineering and Management Lab



Sensing Data into Built Environment

Built
Environment

Construction
Jobsite

Pedestrian
Walkways

Status

Hazard

Response Sensing Example of
Type Device Metrics
Speed, Step Length, Stride
Gait .\'f IMU ' ® Time, Turning Angle,
Inertial Measurement T Cadence, etc.
Unit Sum Vector Magnitude
Balance L (SVM), Gravity-weighted

Disabled

Facilities

Heart Rate ¢

»

PPG - 0

Electrocardiography

o

Urban
Environment

Brainwave ¢ |

EEG

Electroencephalograph

y

[ FS

Differential Sum Vector
Magnitude, etc.

Defect Existence

High-Frequency Power,
Heart Rate Variability, etc.

Maintenance

Wavelet Power Spectrum,
Maximum Amplitude, Mean
power, Bispectral Index
Kurtosis, etc.

Capacity

Human Traffic
Line

*

SNUCE

Seoul National University
Construction Engineering and Management Lab

Evaluation




Example 1: Hazard Identification

SubjectW|th IMU and Sl
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Example 2: Productivity Monitoring (Equipment)

SNUCE

Attach
Sensors

Seoul National University

Collect Data

Gyroscope (rad/s)
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3D Printer

SNUCE Seoul National University
Construction Engineering and Management Lab
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Grading

ZM 5%
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Lecturer

181 cm, 83kg
Full Prof.
PhD from MIT
E-mail:
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