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Steel-Framed

Stairway Design
Chapter 3 © AISC 2018
Stairway Code Requirements

CHAPTER 13
SEISMIC DESIGN REQUIREMENTS FOR NONSTRUCTURAL COMPONENTS
13.1 GENERAL

13.1.3 Component Importance Factor. All components shall
be assigned a component Importance Faclor as indicated in this
section. The component Importance Factor, I, shall be taken as
1.5 if any of the following conditions apply:

1. The component is required to function for life-safery
purposes after an carthquake, including fire protection
sprinkler systems and egress stairways.

13.5.10 Egress Stairs and Ramps. Egress stairs and ramps not
part of the seismic force-resisting system of the structure to which
they are attached shall be detailed to accommodate the seismic <:|

relative displacements, Dy, defined in Section 13.3.2 including
diaphragm deformation. The net relative displacement shall be
assumed to occur in any horizontal direction. Such elements shall
be supported by means of positive and direct structural supports
or by mechanical connections and fasteners in accordance with
the following requirements:

ASCE-2016 2
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— Threaded rod
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Fig. 6-19. Seismic displacement detail wsing sliding connection af concrete slab on deck.
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[Tma Collision of lzu Peninsula |
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lea: Spreading of Okinawa Trough I

3-2Z2Ma: Migration of Eurasian (Amurian) Plate towards east
(start of tectonic activity at eastern margin of Japan Sea)
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[2a7-=ra: mMigration of Philippine Sea Plale lowards WHRNW |

4fMa: Start of aclivily of Median
Tectonic Line

&5Ma7?: Start of activity of ltoigawa
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Neagene

10Ma? —- Collision of Kuril Fore-arc
Sliver, uplift of Hidaka Mountains

| EMa Termination of spreading of Japan Sea |

a-: 3 BCC) O
of Izu-Bonin Arc

Cenozeic
Tertary

[ 7Ma: Migration of Southwest Japan Arc ]

Z0Ma: Start of anti-clockwise rotation of Northeast Japan Arc |

23 5

l =5Ma:. Starl of soreading of Japan Sea  Kuril Basin. Shikoku Basin |
Ongocsne

3I0Ma: Start of nfting at eastern margin of Asian Continent
33 7 Ja N Sea, Kuril Basin)
b e Collision of Indian Continent with Eurasian Plate

Acoreti ':n of Shimanto Belt (Setogawa Belt)
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Palaengene
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S Obligue plate subduction at Shimanto Trench
deposition of lzumi Group
Accretion of Shimanto Beit

Crelaceous
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8

Left-lateral slip faulling at eastern margin of Asian Continent
Earty (Median Tectonic Line, Tanakura Tecltonic Line, Hatlagawa Tectonic Line)
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Wesozoic

135
Formation of prototype Asian Continent

Collizion and accretion of Gondwana Blocks
Jurassic (Hida Marginal Bell, Soulhern Kilakami Beit,
Kurosegawa Tectonic Belt)

Accretion of Mino/Tanba Belt and Chichibu Belt

= Formation of South-Asian Continent
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(iSeisBayes) H29-H35:

In Japan, more than 1,000 seismic sta-
c tions have been continuously acquiring
0 high-resolution digital seismic data. A
/ large amount of instrumentally mea-
sured vibration data, which can be
so-called big-data, will be avail-

able in near future. The data con-

sist of both the conventional
high-quality seismic data by
well-calibrated seismometers

and many kinds of new vi-

bration data measured by ac-
celerometers based on Micro

Electro Mechanical Systems
(MEMS), which are installed

in such as infrastructures, lifelines

and smartphones. The aim of this

project is to develop, collaborat-

ing with the forefront of Bayes-

ian statistics, a set of algorithms

that enable us to compre-

hensively analyze the

E. “"I"Ens.lw lr T“““ seismic data obtained by

sensors of various types,

which eventually contrib-
utes to prevention/mitigation of seismic disasters
and clarification of earthquake phenomena.

5) The Collaborative Research Organization for
Historical Materials on Earthquakes and Volca-
noes H29-H36:

The Collaborative Research Organization for
Historical Materials on Earthquakes and Vol-
canoes has been established as a collaboration
between the Earthquake Research Institute and
the Historiographical Institute at the University
of Tokyo. In this interdisciplinary organization,
historians and seismologists work together to de-
velop a scientific database that can provide long-
term information about seismic and volcanic
activities in Japan by compiling and analyzing
historical materials. This historical data is essen-
tial for long-term forecasts of future seismic and
volcanic hazards.

6) Science of Slow Earthquakes H28-H32:

Our research will shed light on the mystery of
“slow earthquakes”, which have been detected
in succession in recent years. This will require
an approach integrating the conventional fields
of geophysics, seismology, and geodesy with
materials science and non-equilibrium statistical
physics, among others. By explaining the mech-
anisms, environmental conditions and principles
of slow earthquakes, our goal is to accelerate a
unified understanding of all earthquake events,
from low-speed deformation to high-speed slip,
and at the same time, to rebuild the way research

Publications

1) Earthquake Research Institute

2) News Letter Plus English edition

3) Newsletter (Monthly issue)

4) Bulletin of the ERI (Quarterly issue)
5) Annual Report (Japanese Only)

6) Technical Report (Annual issue)

7) Handbook of ERI (Biennial issue)

Database

1) ERI Strong Motion Observation Database

2) Japan University Network Earthquake Catalog
(JUNEC):

The hypocenter data catalog. Data are available
by anonymous FTP: ftp.eri.u-tokyo.ac.jp

3) OHP Broadband Seismic Data Distribution
System:

The broadband seismic data of Japan and IRIS
are available.

4) OHP Broadband Seismic Data Distribution
System:

The broadband seismic data of Japan and IRIS
are available.

5) J-array Seismogram Data sets:

The data providing system using a satellite for the
data of seismic wave of worldwide large earth-
quake that are collected in the Japanese Islands
regarded as large observation array.

6) J-array Seismogram Data sets:
The database site of seismology, geomagnetism

and geodesy (GPS and gravity) data that were ob-
tained by OHP project.

~
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under the POSEIDON Project, and experiments
on volcanic structure and magma supply sys-
tem, have been planned and conducted as joint
researches among the universities and institutes
in Japan.

XTo promote these projects further, ERI was
re-organized in 1994 as a shared institute of the
University. The reorganized ERI consisted of
four divisions, five centers, and two observatories
providing positions for visiting professors, and
formulating the system for cooperative studies.

In April 1997, the Ocean Hemisphere Research
Center was established to develop and operate a
global multidisciplinary network in the Pacific
hemisphere consisting of seismic, geoelectro-
magnetic, and geodetic observations.

XWith the completion of the new base-isolated
building (Building 1) in 2006, followed by the
anti-seismic reinforcement of the old building
(Building 2), ERI’s capacity to respond to large
earthquakes in Tokyo has increased

XIn 2009, the Coordination Center for Prediction
Research of Earthquakes and Volcanic Eruptions
was established to promote collaboration of re-
searches of earthquake predictions and volcanic
eruptions.

XIn 2010, ERI was re-organized as a joint usage/
research center of Japanese universities for earth-
quake and volcano researches with four research
divisions and seven centers including the Center
for High Energy Geophysics Research. The new
organization will enable ERI to provide flexible
frame-work for diverse and multi-disciplinary
observational solid earth sciences.

KIn 2012, Research Center for Large-Scale Earth-
quake, Tsunami and Disaster was established in
order to construct the theory and develop the
method of advanced numerical analysis for con-
ducting the research on forecasting large-scale
earthquake and tsunami.

XIn 2014, ERI has started to join hands with the
Disaster Prevention Research Institute, Kyoto
University, which is the Joint Usage/Research
Center for integrated disaster science concerning
natural disasters.

PRESENT PROJECTS

In ERI, there are several externally funded proj-
ect such as researches supported by the Grants-
in-Aid for Scientific Research. Below are the list
of the running projects.

1) Synergy effect Through Human and Artificial
Intelligence Towards New Era in Seismology

SYNTHA-Seis explores a new horizon to Es
accelerate data analysis methods and mod- R
eling techniques related to earthquakes/ *%

tremors, and contributes to earthquake -
disaster prevention/mitigation by inte- Qv
grating human intelligence that has

been brewed over a long history of 0
seismology and state-of-the-art ar-

tificial intelligence. This project
is supported by many informa-
tion scientists and seismologists
in the universities and research
institutes in Japan including ‘
Earthquake Research Institute, w
The University of Tokyo. This
project also contributes to
generation and spreading
of an interdisciplinary
field of information
science and seis-
mology, and ed-
ucation of young
researchers in the
relevant area.

2) Integrated Research Project on Seismic and
Tsunami Hazards Around the Sea of Japan:

To estimate quantitatively Tsunami and seismic
hazards along the coastal area of the Sea of Japan,
a new research project funded by MEXT,X“Inte-
grated Research Project on Seismic and Tsuna-
mi Hazards Around the Sea of Japan” has begun
since FY 2013. This science oriented research
project includes onshore-offshore deep seismic
reflection profilings to obtain geometries and
distributions of seismic source faults, long-term
offshore seismic observation by use of ocean bot-
tom seismometers to reveal lithospheric structure
of the Sea of Japan, and reevaluations of focal
mechanisms of the past large earthquakes and
historical documents.

3) MUOGRAPHIX:

Established to accelerate research innovation in
Japan and the EU, MUOGRAPHIX is commit-
ted to generating and disseminating our expertise
with muography worldwide. Towards this end,
MUOGRAPHIX is dedicated to expanding the
capabilities of muography by utilizing our inter-
departmental university community, industry and
international partner resources.

4) Intelligent Seismic Data Processing Based on
Integration of Next-Generation Seismic Obser-
vations and the Forefront of Bayesian Statistics
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Greeting from the Direcdelg

The Earthquake Research Institute (ERI) was es-
tablished in 1925 to promote scientific research
on earthquakes and volcanic eruptions and devel-
op methods for mitigating associated disasters.
Our research targets not only include the fore-
casting of earthquakes and volcanic eruptions
and the search for disaster mitigation measures,
but also the understanding of the structure and
dynamics of the Earth’s interior that cause these
phenomena. In addition, ERI conducts compre-
hensive research on historical earthquakes in
collaboration with the Historiographical Institute
and on disaster information with the Center for
Integrated Disaster Information Research, Inter-
faculty Initiative in Information Studies. Further-
more, many faculty members participate in joint
research organizations at the University of Tokyo
to explore new research fields through academic
fusion.

ERI, as a Joint Usage/Research Center of Jap-
anese universities on earthquake and volcano
sciences, provides facilities, equipment, data,
and other resources to the research community.
ERI also regularly invites applications for joint
research projects nationwide and accepts visit-
ing researchers from Japan and abroad. Based on
the proposition of the Council for Science and
Technology, ERI plays a central role in planning
and promoting “Earthquake and Volcano Haz-
ards Observation and Research Program” along
with universities and national research institutes
across Japan. To promote public participation
and emphasize the importance of societal contri-
bution in research results, ERI invite applications
for joint research projects in collaboration with
Disaster Prevention Research Institute, Kyoto
University, a center for comprehensive research
on natural disaster prevention.

Though it has been more than a decade since the
Great East Japan Earthquake of 2011, its effects
of seismic activity and crustal deformations con-
tinue to be noted around Japan. There are also
concerns regarding subsequent huge earthquakes
in the Japan Trench, Kuril Islands Trench, Nan-
kai Trough in the near future. The 2021 Ogas-
awara submarine volcanic eruption ejected large
amounts of pumice, and the Tonga volcanic erup-
tion generated a meteorological tsunami along
the coast of Japan 8,000 km away due to the at-
mospheric (Lamb) wave.

To address these global-scale issues of earthquake
and volcano disaster mitigation, in the coming
years, ERI intends to develop advanced obser-
vation systems, establish a large-scale observa-
tional data distribution and archiving system, and
accelerate leading-edge data science research that
integrates information science, computer science,
and geophysics. ERI also aims to lead advanced
international collaborative research and establish
an environment that brings together diverse hu-
man resources, allowing them to fully demon-
strate their abilities. In addition, ERI intended
to focus on public relation activities to increase
societal involvement in research results, while
working with Graduate Schools of The Univer-
sity of Tokyo to develop highly skilled human
resources for the future.

HISTORY OF ERI

Established on November 13th 1925, the Earth-
quake Research Institute (ERI), took over the
research project which had been run by the gov-
ernment at the time. For over thirty years, the re-
search activities had contributed to the develop-
ment of the seismology in Japan. In June 1928, it

officially became an institute of Tokyo Imperial
University.

XA fter World War II, the institute was re-estab-
lished as one of the research institutes of the
University of Tokyo. Following the nation- wide
cooperative Earthquake Prediction Program that
started in 1965 and the Volcanic Eruption Predic-
tion Program in 1974, ERI played a core role in
bearing the heaviest responsibilities

for their implementation, as well -

as serving as the central institute

for fundamental geophysical
researches in Japan. |
KiIn the last few decades, var-
ious cooperative studies, such
as seismic observations in sever-
al inland areas, seismic and geo-
physical observations in the ocean,
application of Global Positioning
System (GPS), seismic ob-
servations by a network

covering the whole of &

the western Pacific
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By development of new computational science
methods and application to earth science, we con-
duct earthquake, tsunami, and disaster research
using supercomputer systems.

SCIENCE MANAGEMENT CEN-
TERS

Coordination Center for Prediction Research
of Earthquakes and Volcanic Eruptions

This center is responsible for coordination and
planning of national and international research
projects on predictions of earthquakes and volca-
nic eruptions.

Buotured Area

TSI Class Asperitiel

Center for Geophysical Observation and In-
strumentation

This center is responsible for maintenance, man-
agement utilization and support for observation-
al, technical and analytical facilities and analyt-
ical instruments belonging to ERI. This center
also engages in intensive researches based on
geophysical observations on land and sea, devel-
oping new observational techniques and instru-
mentation.

Earthquake and Volcano Information Center

This center is responsible for collecting, organiz-
ing, and sharing seismic and volcanic data, and
works on forming and operating nationwide in-
formation and distribution basis.

MISSION

The primary mission of the Earthquake Research
Institute (ERI) is to promote advanced research of
the solid earth in order to pioneer a way to better
understand earthquakes and volcanic activities.

These understandings will promote systematic
research for predicting earthquakes and volcanic
eruptions, basic research that leads to a mitiga-
tion of earthquake and volcanic disasters, and
advanced, multifaceted research of geodynamics
that cause earthquake and volcanic phenomena.

PRIMARY FUNCTIONS

ERI mainly plays three significant roles at the
University of Tokyo. First, ERI contributes to ad-
vancing the level of research at the University of
Tokyo by promoting research of earthquake and
volcanic phenomena on a global scale. While fo-
cusing on earthquake and volcanic activities, ERI
also deals with different aspects of academic re-
search. Second, ERI plays a key role in the high
quality level of graduates by promoting field re-
search and hands- on research done on-site. Pro-
fessors of the Department of Earth and Planetary
Science who teach seismology and volcanology
also belong to ERI. Third, ERI contributes to so-
ciety by supplying research results that will help
to mitigate natural disasters such as earthquakes
and volcanic eruptions.
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Division of Earth and Planetary Materials Sci-
ence

. e ) . Jackson /
This division engages in research based on informa- et al (2002)
tion about chemical and physical properties of ma- Gribb &
terials to understand the processes that take place in Cooper

the Earth and planetary interiors. (1998)  Tan et al

Division of Disaster Mitigation Science

This division engages in the investigation and pre-
diction of strong ground motions and tsunamis
caused by earthquakes. It also carries out basic stud-
ies aimed at mitigating disasters from such phenom-

€na.

Research Centers
Earthquake Prediction Research Center

This center carries out research projects for com- "
prehensive understandings of earthquake phe- ~=
nomena and improvement of forecasting future ,,-‘

earthquakes. e
\ A \

Volcano Research Center

This center carries out studies on various phenomena
to elucidate its elementary processes and fundamen-
tal principles, aimed to form the basis for volcanic
eruption predictions.

Ocean Hemisphere Research Center

This center studies the ocean hemisphere, which is

an observational blind zone, by deploying unique
instruments developed in-home. The goal of such
observational studies is to elucidate the movements
of the mantle and the core, which are the origins of
various geological phenomena such as earthquakes
and volcanic eruptions, and its driving forces.

Center for High Energy Geophysics Research

This center dedicates efforts to cosmic ray imaging
of volcanoes, faults and global earth with high-ener- ‘:i-t
gy particles such as muons and neutrinos. )

Research Center for Computational Earth Sci-



Earthquake Research Institute
(ERA), The University of Tokyo

D Reza Ghaffarzadeh

Master of civil structural engineering

About ERI

ERI employs about 80 top-notch academics (professors, associate professors and research associates)
drawn from diverse fields, ranging from seismology to volcanology, geophysics, geochemistry, geology,
geodesy, applied mathematics, information science, civil engineering and seismic engineering. Together
with a support staff of 50, 30 visiting researchers and 70 graduate students, we work on advanced re-
searches, technique development, field observations, experiments, theoretical studies, analyses and com-
puter simulations. We promote comprehensive research and education in order to achieve two goals: 1)
Scientifically unraveling the various phenomena within the earth and seismic / volcanic activities on our
planet, 2) Mitigation of disasters from such phenomena.

OVERVIEW OF ERI

The ERI is composed of 4 divisions, 8 centers, and other
supporting offices and sections.

4 DIVISIONS

Division of Theoretical Geoscience
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This division engages in theoretical modeling research-
es based on basic principles of mathematics, physics,
chemistry and geology to understand phenomena related
to seismic and volcanic activities.

Division of Monitoring Geoscience

This division engages in research through measurements
and analyses of various physical quantities to understand
seismic, volcanic and other activities of the Earth’s in-
terior.


https://www.eri.u-tokyo.ac.jp/en/overview/division-of-monitoring-geoscience/

Constructing Smart Cities: Integrating IoT and
Connectivity

Sustainable Challenges in the Cement Industry

Smart materials with super elasticity can be em-
ployed as reinforcement elements to rehabilitate
concrete cracking. Embedded fiber optics and
intelligent materials can be used in critical in-
frastructure such as bridges and offshore oil rigs
to monitor problem areas and ensure structural
integrity is maintained.

Smart bridges can be constructed using these
innovative materials, which require less mainte-
nance as they can avoid the worst effects of vi-
bration and environmental stresses such as wind
or seismic events. In these structures, responses
can be better monitored and evaluated.

Key Challenges

Whilst this is an exciting area of innovation
within the construction industry, there are still
many challenges in the road ahead before the
widespread utilization of smart materials can be
fully realized.

Several barriers exist in terms of construction
cost, government policies, maintenance, time
for approval, systems optimization, lack of
consensus, and unwillingness on behalf of key
players in the industry to fully embrace the po-
tential of smart materials.

In recent years, several studies have been con-
ducted into what defines a smart building, ex-
posing a lack of consensus on what this defi-
nition should be. There is a lack of commonly
accepted, specific criteria that impact the scope
of intelligent buildings.

Related to this, according to studies by Ghansah
and Yang, the use of new materials, technolo-
gies, and methods increases the complexity of
intelligent building projects.

This consequently leads to higher costs and a
greater demand for training. Moreover, designs
may need to be changed due to the unique spec-
ificities and characteristics of smart buildings.
This also includes unforeseen circumstances
that may arise during project design.

There is also a relationship between user expec-
tations and building element design. These ex-
pectations, such as comfort, safety, well-being,
and environmental concerns and benefits, need
to be managed during project design. Addition-
ally, the owner needs, such as ROI and cost min-
imization, must be considered.

The cost of smart building projects can be sig-

nificantly more than conventional buildings
due to multiple factors, although once installed,
smart systems and materials provide a potential
long-term cost saving. These costs must be bal-
anced to ensure optimal cost-effectiveness.

Research from 2022 has found that the main
barrier to the use of smart materials and the
construction of intelligent buildings is govern-
ment policy. The regulatory system, due to its
inherent bureaucracy, is not known for foster-
ing innovation and competitiveness and can
sometimes move at a relative snail’s pace.

Tied to the concept of smart building is the
smart city, which brings together numerous In-
dustry 4.0 technologies and new ways of think-
ing about what constitutes an efficient urban
area that improves the lives of its inhabitants.

In order to fully realize the smart city concept,
government policies must concentrate on the
ever-changing landscape of smart infrastructure
management, which has so far been lacking in
some key respects. Smart buildings have large-
ly been constructed without the needed smart
infrastructure, limiting the area’s potential.

Add to this the resistance to changing tradition-
al working practices in the construction indus-
try, which is not known for widespread foster-
ing of innovation, and it can be seen that there
are many key structural challenges that must be
overcome if smart materials are to find world-
wide adoption in construction.

Toward the Future of Smart Materials in
Construction

Smart materials and systems can help build
stronger structures with enhanced durability,
providing real-time monitoring of mechanical
strain, environmental changes, and inhabitant
comfort and safety. The importance of these
benefits for both individual buildings and the
wider smart city concept cannot be overstated.

Whilst several roadblocks persist, the applica-
tion of these advanced and innovative materials
in the construction industry holds huge poten-
tial for the future of urban design and infra-
structure projects.

As society evolves to deal with key issues such
as population growth, rapid urbanization, cli-
mate change, and changing consumer expecta-
tions, so must the construction industry. Smart
materials, if properly developed and deployed,
can help to satisfy these demands on a global
scale.


https://www.azobuild.com/article.aspx?ArticleID=8613
https://www.azobuild.com/article.aspx?ArticleID=8613
https://www.azobuild.com/article.aspx?ArticleID=8627
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and renovation projects.

Because the construction industry is moving
swiftly in the direction of green building, net
zero and sustainable construction, Florida Tech
incorporates these methods in classroom instruc-
tion, team projects and hands-on internships. As
a result, Florida Tech’s bachelor’s degree in con-
struction management incorporates smart build-
ing construction skills in all program classes.
This gives graduates the competitive skills they
need to be well prepared for the realities of pro-
fessional practice and to become leaders in the
field of construction management.

What are Smart Materials?

Smart materials are innovative materials that
have emerged in recent years, providing benefits
for multiple industries over their traditional coun-
terparts. Other names for smart materials include
intelligent materials, adaptive materials, and ac-
tive materials.

The main difference between smart materials and
the more conventional materials used in areas
such as construction for centuries is their ability
to respond to environmental changes and inputs.
Inputs can include mechanical strain, changes in
magnetic or electrical fields, temperatures, pH,
light, and moisture.

Smart materials are classified by the type of input
they respond to and their output. These include
shape memory alloys, magnetostrictive materials,
piezoelectric materials, electrorheological fluids,
and electrochromic materials. Many have been
d&eloped in recent decades.

Applications in Construction

Due to key challenges in the ever-evolving con-
struction industry of the 21* century, interest in
smart materials has grown over the past decade.
Currently, there are several innovative research
areas producing new materials which could fun-
damentally change how buildings are constructed
in the near future.

Smart concrete is a composite of concrete and
carbon fibers that can detect minute structural
flaws and possesses enhanced strength compared
to traditional concrete. This material’s conductiv-
ity can change under loading and unloading pro-
cesses, enhancing its conductivity.

Smart concrete has been explored for electromag-
netic shielding and applications in roads, where
it can be used as a smart traffic sensor to monitor
vehicle flow and amount on pavements. Addition-
ally, smart concrete can be utilized in infrastruc-
ture such as highways to melt snow by passing an
electrical current through it.

Smart materials have found application in areas
such as building health monitoring, vibration con-
trol, safety, and noise mitigation. They are used to
transform efficiency and comfort for inhabitants
and assets. Embedded fiber optics have been ex-
plored for their use in marine and rail transport
for strain monitoring.

Related Stories

Enhancing Energy Efficiency in Buildings a
Infrastructure Through Smart Design
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energy it consumes, resulting in high utility bills,
increased maintenance, and equipment failures.
Smart building construction technologies offer
the advantage of improved control of these key
systems with reduced manpower. In addition, the
data generated by these new systems allows own-
ers to monitor key systems in real time to avoid
unexpected failures, while at the same time man-
age the actual cost of occupancy. In many areas,
owners also integrate these systems into existing
structures, increasing the demand for profession-
als with knowledge of these technologies and
smart building construction.

The following is a short summary of how some of
technologies in smart building construction can
improveperformance:

g <.\-‘
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. Sensors placed through-
out a structure can monitor oper-
ational factors such as the amount
of sunlight being absorbed by the
structure, the location of human
traffic, temperature and humidity
variations, etc., thereby enabling
owners to optimize lighting and air
conditioning systems in areas that
are being most used.

. Air conditioning and heat-
ing systems with variable speed
motors and multiple heating and
cooling stages can run at reduced
power settings in response to data
transmitted by sensors.

. Sensors can monitor fac-
tors such as the status of filters,
electrical loads, or carbon dioxide
levels to optimize comfort, safety
and health factors for occupants.

. Programmable  thermo-
stats can regulate energy use
24/7/365 and even learn and pre-
dict optimum air-conditioning and
heating levels for businesses or
home inhabitants. Many are mon-
itored and controlled via smart
phone apps.

With smart building construction technol-
ogies in place, owners can realize up to
30% savings in utilities per month, while
reducing the adverse environmental impact
of older legacy systems. As the world be-
comes increasingly digital the marketplace
for construction demands experts who un-
derstand how to properly combine these
technologies to create optimal building
solutions.

In addition, numerous studies and surveys
have demonstrated that consumers now
expect smart features to be utilized in the
construction of homes and businesses, just
as they are in modern automobiles. Many
developers and property owners are find-
ing that implementing smart building con-
struction strategies improves their image
and social responsibility profile. Needless
to say, all of these factors have increased
the need for construction professionals
who are skilled in recommending and in-
stalling these features in new construction
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Ali Zardkoohi

Master student of civil-earthquake engineering

Smart Building Construction

Plan Construction Projects with Cut-
ting-Edge Energy Management

Smart building construction uses advanced
technology to increase efficiency, perfor-
mance and comfort. While adding technol-
ogy to a building does increase the initial
cost, it has the benefit of reducing operat-
ing costs over time. In addition, automa-
tion systems add performance features that
increase the functionality of the building.

With the ever-increasing rise in the cost
of energy resources, and concerns about
emissions and environmental issues, smart
technology has become a very important
component of construction methodologies.
At the same time, the cost of technology
features has been reduced, making them
ever more affordable. When properly ap-
plied, technology features typically pay for
themselves within a few years by deliver-
ing energy savings, performance increases
and related efficiencies.

The Internet and advances in computer
technology, such as remote systems con-
trol, has also made smart building con-
struction more attractive and feasible for
commercial property owners and home-
owners alike. Given this rise in technology,
construction managers must be better edu-
cated in smart building methodologies to

meet client demands, new regulations and
energy conservation goals. g

Smart buildings have an electronic “com- =
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mand center” that controls the lighting,
heating, ventilation and air conditioning
systems. These technologies are called
building automation systems (BAS). Ac-
cording to Energy Star, the average com-
mercial building wastes 30 percent of the



https://www.energystar.gov/
https://www.energystar.gov/
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