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Purpose and Background

* Changing Perspectives (Traditional vs Contemporary Ways)
* Signification of Information and Data
* Distinction between Data, Knowledge, and Wisdom

* Application of Technologies to facilitate knowledge-based cost-
effective optimal solutions.

* Important to Understand Technologies and its Limitations

* Continued Research for Improvement through Training, Skill
Development, and Keeping up with technological improvements.
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Contemporary Technologies

Building Information Modeling (BIM)

Light Detection and Ranging (LiDAR)

Ground Penetrating Radar (GPR)

Drones and Unmanned Aerial Vehicles (UAVSs)
O-D Visualization for Travel Demand using Cell Phone Data (ODV)
3D Printing

Machine Learning and Artificial Intelligence
Robotics

* Wearable Devices

* Connected Jobsite (Cloud-Based Applications)

* And many more are evolving every passing day!
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Technology Application in Pakistan

* Building Information Modeling (BIM)

* Light Detection and Ranging (LiDAR)

* Ground Penetrating Radar (GPR)

* Drones and Unmanned Aerial Vehicles (UAVs)

* O-D Visualization for Travel Demand using Cell Phone Data (ODV)
* 3D Printing

* Machine Learning and Artificial Intelligence

* Robotics

* Wearable Devices

* Connected Jobsite (Cloud-Based Applications)
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Building Information Modelling (BIM)
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Building Information Modelling (BIM
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Building Information Modelling (BIM)

ALICE PRO

BIM users: Explore numerous potential ways to build your project - before you
ever break ground. With ALICE Pro, you will reduce risk as you plan, bid and win

more profitable projects.

b1
!@ Start with a 3D Optioneer + manage
i

model your project
a—

@ =
S0

O] . Simulate + optimize
=] construction means O .
0-0-0-0-0 K2 with ALICE Pro
+ methods

Templatize

Construction Simulation Software | ALICE Technologies

PAE Symposium, June 29, 2024 Application of Contemporary Technologies in Civil Engineering Slide 10


https://www.alicetechnologies.com/home

* LiDAR is a remote sensing method that
engineers use to examine data and related
objects.

* LiDAR uses light in the form of a pulsed laser to
measure ranges (also called variable
distances) from the source to the object and
create a “point cloud” data for data analysis.

* LIDAR light pulses, in combination with other
data recorded by an airborne or mobile (car)
system, generate precise 3D information about
objects and surface characteristics.
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Light Detection and Ranging (LiDAR)

* ALIDAR instrument comprises of
Laser, Scanner, Specialized GPS
receiver, and other measurement
gadgets.

* Typically, used on airplanes or
helicopters to acquire data over broad
areas of land but it is used for mobile
mapping. <

* LiDAR is used for a variety of
applications, such as surveying terrain,
mapping archaeological sites, creating
digital elevation models, and collecting
data for 3D city models. They are also
used in disaster management, such as
flood mapping and landslide risk
assessment.
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Light Detection and Ranging (LiDAR) & .

* LIiDAR - Road Asset Management Systems, i.e., RAMS,

* RAMS facilitates decision-making for the development and maintenance
management of road networks in cities, districts, and provinces of the country.

* RAMS is applicable at the Network Level (all road sections) or Project Level
(specific road section) to develop annual development and maintenance plans

for road maintenance agencies.

* An example of such a system is presented here which shows how the Road &
Transport Authority (RTA) in Dubai is using this system to maintain the high
quality of their road network system.
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Light Detectlon and Ranging (L|DAR)
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Ground Penetrating Radar (GPR) ™
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Ground Penetrating Radar (GPR) B

Advantages of GPR
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Non-invasive method
Saving money

Applied for difficult sites
Easy to use

Increase site safety

T

Disadvantages of GPR

e Takes time to collect data

ntensive training is required
nterpretation Skills required

-lat Ground Surfaces

Reduced coverage of obstructions
Not effective in clays
Interpretational error possible
Post-processing is time consuming
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Unmanned Aerial Vehicles (Drones)
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Transportation Planning

* Transportation planningis the process of
looking at the current state of
transportation in the region, designing for
future transportation needs, and
combining all of that with the elements of
budgets, goals, and policies.

[ J It Can be applied to develop Vision, Goals & Objectives @
M M Existing & Future Conditions L

transportation plans for a neighborhood,
town, city, district, province, country, or S -

re gl on. Project Selection and Prioritization l-?

Project Funding & Implementation -#-
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Transportation Planning

Information and Data Requirements
* Origin and Destination Surveys
* Linking Social Data (Demographics,

User Activities

* Traffic Volumes & Operating Speeds

Data Analysis
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* |[ntersection Analysis
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Travel Desire Line Diagram
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Transportation Planning
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Transportation Planning

 In this illustration, an Area of
Interest is shown which is divided
into unique zones.

 Cell Phone Movement Data from

Origin to Destination (e.g., Home-
Office, Home-School, Home-
Shopping, Home-Park, etc.) is
shown, which can be categorized
as:

+* Trips by Trip Purpose

s Trips by Day Aggregation

s Trips by Hour Aggregation
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Conclusion and Closing Remarks — ook

Ri

* Prerequisites for a Forward-Looking Progressive Pakistan.

* Meaningful Legislation and Regulatory Framework.

* Initiatives for Reversing the Brain Drain.

* Strong Industry-Academia Research Based Interaction.

* Meaningful Curriculum in Universities and Polytechnics.

* Mandatory Training Programs and Continuing Education Initiatives.
* Solutions through Customization and Product Development.
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Building Information

Modeling (BIM): Trends,
Benefits, Risks, and

Challenges for the
AEC Industry

SALMAN AZHAR, PH.D., AM.ASCE

' ghis reserved

.»I.BS'TRA("T Bu.nﬂmg mﬁ;rmumm mmfeﬂmg (BIM) is one of the most promising recent
in the ar e, g, and tructi (A.E'(:J industry. With
BM ﬁud!m»&:&y an aveurate virtual model of a buildi lig tructed. This
model, known as a building informarion model, can be u.u-va’ﬁ;r planning, design, con-
struction, and operation of the facility. It helps architects, engineers, and constructors
visualize what is to be budt in a simulated environment fo identify any potential design,
construction, or operational issues. BIM represents a new paradigm within AEC, one
that encourages integration of the roles of all stakeholders on a project. In this paper,
current trends, benefits, possible risks, and future challenges of BIM for the AEC industry
are tfucuut-wf T.Fw_ﬁrvfmgs qf(fm s(ud_’)’ provide usr-_',lirf information for ARC industry
pr y BIM technology in their project:

06727124, Copyright ASCE For parscad wse caly;

by 176,240 104,57

he architecture, engineering, and con- § and construction activities mguired o realize the
struction  (AEC) industry las leng { building (Esstean et al, 2008), After completion, this
sought techniques to decresse project § model can be used for opentions and mairtenance
cost, increase procuctivity snd quality,  pusposes. Fig. | depicts the typical spplications of
and reduce pmject delivery tme. § BIM at different stages of the pmject life cycle,

Building information modeling (BIM) i A building information model characteriaes the

dfers the petential 1o aschieve these objectives (Ashur,

weometry, sputial welationsips, gengnyh»c informna-
of bu

Madeem et ol. 2008), BIM simulates the
preject in a virwal envirnment, With BIM technol-
ogy, an scourate virtual model of a building, known a
o building informarion swde, is digitally corstructed,
When completed, the building information model
oontaing precise geometry and relevant data needed
1w support the design, procurement, fabricstion,

tiem, g and ilding elements,
cost estimates, memalmmnms and project sched-
ule, The model can be wed to demonstrte the entire
building life cycle (Baxjanac 2006). As a result, quan-
tities and dhared properties of materials can be readily
extracted, Scopes of work can be easily isolated and
defined, Systems, sssemblies, and sequences can be
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State of Pakistan’s
Technology
Landscape and
Startup Economy

HAMMA TARIQ and UZAIR YOUNUS

INTRODUCTION

Pakistan's startups and sector wil

growth during the COVID-19 pandemic. 2021 was a record-breaking year,
with technology startups raising $350 million, while over $227 million
was raised in the first half of 2022; Pakistani sla'mps have raised $322
million in 2022 so far! iti Pakistan's i ()
services sector has emerged as the largest net services exporter in the
«country, with IT exports more than doubling from $1.19 billion in fiscal year
(FY) 2019 to $2.62 illion in FY 20227 Another key component of the
country’s technology sector is freelance work, where individuals provide
technology services to global clients through platforms such as Upwork
and Fiverr. This talent pool has experienced a tremendous increase in
their eamings during the pandemic. While exact data for cumulative free-
lance eamings is not available, Pakistan is ranked as one of the largest
freelance markets in the world. The national government has set a target
of earning over $3 billion from this sector by 20243

The ongoing growth of Pakistan's technology ecosystem is not entirely
unexpected. Pakistan is a young country with a growing middle class.
Sixty-four percent of the population is below the age of thirty, an addi-
tional 2.5 million middle-income households are expected to be estab-
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“Application of Contemporary Technologies
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If you have any questions or require
additional information, please contact:

KHALID Z. MIRZA

Chief Executive,

Engineering Consultants International (Pvt) Ltd.
29, Block 7&8, DACH Society,

Sharae Faisal, Karachi 75350.

E: Khalid.Mirza@ecil.com @M - @
P: +92 213 454 2290-4 X
F: +92 213 453 5255 v@ bv
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