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Let optimal value be our goal

Engineering as a calling ranks at the very top of the professional value chain.
Engineering is about lives being built upon solid structural foundations. No

wonder, therefore, that anyone studying civilisations begin his/her quest

by looking at the structures built by generations gone by. These structures
derive their archaeological, architectural and historical significance from the
engineering values they hold within them. Fortunately, today, we have an
entire branch of engineering studies focused on value engineering. Although
not an integral part of the curriculum everywhere, Value Engineering (VE) or
Value Methodology (VM), as this branch of learning and engineering practice
has come to be known, has given us great insights into the optimisation of

values in every structural creation.

Value Engineering is not about cutting costs. It is more about bringing
together insightful inputs from different corners so that the value of a project
under execution gets optimised. Value Engineering, with its emphasis on
team play and creativity, can make a big difference to the cost of projects,
quantity of material used, efficiency of project management and sustained
quality of the project throughout its lifespan. A lot of ideation can happen
when a dedicated team brings to the table and project site creative insights.
Thus, a project founded on principles of VE cannot but be of lasting value. In
this issue of Construction Philosophy, we have focused on VE in a big way. We
hope that our effort will help mainstream the concept of VE in India.

Together let us raise our
voice for quality.

Voice a quality philosophy! We lock forward to your feedback at editor@constructionphilisophy.com
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"Take up one idea. Make that one idea
your life - think of it, dream of It, live
on that idea,says Muthiah Kasi,
pioneer of Value Engineering, shares
the motto by which he lives in an
exclusive interview.
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Nothing works like :jgnore _
Value Engineering ocumentation
 to your peril

Construction management
guru A N Prakash

talks about the important
documents that are to be
maintained at any project site
and their major role during
arbitration processes in the
event of major differences
between the parties involved.

"Value Methodology is a systematic
process used by a multidisciplinary
team to improve the value of a project,
product, or process through the
analysis of functions and resources”,
explains Anita Lukose, the first
woman Certified Value Engineering
Specialist in India.
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The Central government has ap-
proved Kerala's 531-km semi-high-
speed railway line from Thiruvanan-
thapuram to Kasaragod.

The project, which is expected to
ensure fast end-to-end connectivity
between the two destinations, reduce

congestion in the State’s road network

and make travel hassle-free, is esti-
mated to cost about Rs. 56,000 crore,
including the cost of land acquisition.
The project, titlted Silver Line, will
have 10 stations.

A feasibility study report on the proj-
ect, submitted by Paris based consul-
tancy firm Systra recently, says that
the project with dedicated railway
lines to Thiruvananthapuram Interna-
tional Airport and Cochin Internation-
al Airport is ‘feasible and financially
viable’. The semi high-speed trains
will run at the speed of 130-180 km/h
to cover the North-South corridor.
Though the maximum speed for the
rail line is proposed at 200 km/h, the
trains will run at a maximum of 180
km/h. The new generation engineless
semi high-speed train Vande Bharat

Express (Train 18) has been proposed
to ply on the corridor.

The project has been proposed
through thinly populated areas to
lessen displacement of people and
would require only 1,200 hectares of
land. The final location survey will be
done as the land from Railways and
the Cochin International Airport Limit-
ed (CIAL) is needed for laying the line
and constructing the stations.

The report says that, initially, train sets
with nine cars will be introduced and

Hoffmann Group appoints Manav Goel

as India Director

To bolster its expansion plans for

the country, Hoffmann Group has
appointed Manav Goel as its India
Director. A civil engineer and an IIM
Kolkata graduate, he will be respon-
sible for driving the group's sales

and strategic business partnerships
in India. He has been member of the
Asia management team and board of
directors for Halfen Moment Group, a
Fortune 500 company and also India
business head at Tyrolit India Super-
abrasives Tools, part of the world-re-
nowned SWAROVSKI group, besides
having leadership roles at Minean
Habitat and Hilti. "India has always
been a huge market for the company
and we see immense growth poten-
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tial for us here. At Hoffmann Group,
we have the ability to support the
manufacturing industry with our com-
prehensive portfolio and machining
expertise of Germany," Goel said.

later it will be extended to 12 and

15 cars. The coaches will be made of
aluminum under the ‘Make in India’
program.

The project would seek to tap solar
energy. As much as 21% of road traf-
fic is to be shifted to rail and econom-
ic savings have been worked out to
be the equivalent of 1.8 lakh metric
tonnes of carbon. The construction
work on the project will begin in
2020. Work on the Detailed Project
Report has been initiated.

KEC International bags
orders worth Rs 1,520
crore

KEC International, global infrastructure,
engineering, procurement and con-
struction (EPC) major with projects in
30 countries, has bagged orders worth
Rs 1,520 crore across various business
verticals. An order of Rs 964 crore was
secured by its urban transport business
for the construction of elevated viaduct
along with 8 stations of the Delhi Metro
Phase IV project. Two orders of Rs 391
crore was bagged by its transmission
and distribution vertical for construction
of 400 kV Transmission lines in Nepal.
In the railways business, it has secured
an order of Rs 165 crore for construc-
tion of road over bridges (ROBs) in
western India.




Alstom achieves around 80% localization in India

Alstom, the French rolling stock
manufacturer, is planning to double
its capacity from 240 to 480 train sets
per annum and has achieved 75-80%
localization at its manufacturing units
in Sri City in Andhra Pradesh.

Alstom has begun manufacturing
metro train sets for Mumbai Metro
Rail Corporation (MMRC) at Sri City
and begun supply to the Sydney
Metro from this unit. Alstom counts
Chennai, Kochi, Lucknow and Mum-
bai metros among its domestic cus-
tomers. The company is also planning
to introduce its electric bus to India
which is already operational in Spain
and France.

French firm Suez working on two water projects in India

France-based Suez SA isworking on two
water management projects worth 217 million
euros (over Rs 1,700 core) in New Delhi and
Mangalore.

The waste water treatment plant,

being set up in Okhla at a cost of 145
million euros, will be operational with-
in three years. A 72 million euro water
distribution project in Mangalore will

also kick off within a month. The proj-

A AN

ect, with a capacity of 564,000 m3 /
day, was awarded to the company by
the Delhi Jal Board, the governing
body for water management.

Once the project becomes op-
erational, the plant is expected to
remove 41,200 kg of organic pollut-
ant load per day and 61,600 kg solid
load per day from the Yamuna. It is
being implemented by the civic body
of Mangalore and financed by Asian
Development Bank. The project also
includes extension, rehabilitation and
operation of the drinking water distri-
bution system which covers an area of
132 km, including 96,300 connections
and a 2,148-km water distribution
network. This 11.5-year contract,
worth 72 million euros, will ensure a
24X7 water supply for the city and its
550,000 inhabitants.

In the initial three years, the compa-
ny will design and lay down 1,388-km
of drinking water network, design and
construct a filter house, clear water
sump and pumping stations. This will
be followed by an eight-year period
of operation and maintenance of
the entire drinking water distribution
system.
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Action is better than compassion

Anindita Das grew up seeing the
hardship of poor hill folk, especially
the difficult times young girls had if
they were intent on studying. She
found that that family pressure often
forced many girls drop out and get
married and that the toilet facilities
for girls in most schools were woefully
inadequate.

She decided to make a difference
in her little way. Teaming up with her
friend Shoma Bakre, she launched
Build A Toilet, a project to construc-
tion toilets for girls in high schools. So
far they have built four toilets and are
planning to build more. Being a Civil
Engineer, she was able to ensure that
the toilets had quality about them.

The toilets were built under the
banner of Let's Do Some Good Foun-
dation, formed by Das as a bridge
between NGOs and corporates.




Within a short span of time in 2019 alone,

we were able to carve a niche for ourselves
among the Civil Engineering fraternity.

We had ‘Metroman’ E. Sreedharan

on our cover in our inaugural issue.

The subsequent issues had

P.G. Venkatram,former Chief Executive,

L&T Infra Engineering Limited,

Er. A.N. Prakash, who is a byword for
Construction Project Management in the country,
Chintana Herrin, Senior Manager,

Bentley Systems India Pvt. Ltd.,

Jagjit Avdeel, Head of Gleeds Digital Services,
Gleeds Consulting India Pvt. Ltd.,

Architects Krishna Rao Jaisim

and Padma Shri G. Shankar,

Architect Sujata Kohli, President,

Indian Society of Landscape Architects,

and Century Real Estate Holdings and

Sobha Limited from the real estate side among
others, gracing the cover and inside pages of
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Nothing succeeds like

Gone are the days when organizations focused only on
cost cutting and resource optimization for survival. This
is the time for holistic thinking and innovations to grow
in a competitive global economy. Value Methodology
(or Value Engineering), pioneered by Lawrence D. Miles
in the 1940s, can be a success mantra, reducing material
wakstage and satisfying stakeholder needs, writes Anita
Lukose.




Value =

Engineering

he original flood control proposal for the Blue River
Channel in the US was a massive, unattractive and ex-
pensive concrete structure in the middle of a national historic
landmark. So, the US Army Corps of Engineers held a formal
Value Engineering study. After rigorous review, including ex-
tensive flood modelling, the study team developed a more
natural, aesthetically pleasing, and significantly less expensive
appreach. The result is river recreation, natural vegetation, ease
of maintenance and 86% savings on construction costs. (SAVE
International, 2013)
A quarter of a million cars each day, on a bridge designed

for 75,0001 When the much-needed Woodrow Wilson
Bridge replacement, again in the US, was put out to
bid, the one solitary response was 72% over budget!
So, a formal Value Engineering study was held to bring
the cost under control. By dividing the project into
three separate contracts, attracting additional bidders
and identifying $50 million in alternative savings, the
bridge cost was lowered by $362 million. (SAVE Inter-
national, 2015)

Value Engineers across the globe will have many such
exciting experiences of identifying solutions, creating




innovations and enhancing project parame-
ters to narrate. That is why, Lawrence D. Miles,
father of Value Engineering (VE}, described it
as "a system to use when more than normal
results are needed”. VE helps to deliver a
project that satisfies the needs and desires of
the stakeholders within the constraints of the
project.

Gone are the days when organizations focused
only on cost cutting and resource optimization
for survival. Today, it is time to think holistical-
ly and use Innovation as the key to grow and
thrive in a global economy. Organizations look
for path-breaking ideas to ensure market lead-
ership and, thus, success. It is imperative to
create a positive impact on the three different
aspects of sustainability—economic, environ-
mental and social—as the outcome of their
business. Proper use of Value Methodology
guides the VE team to generate sustainable
solutions which check unwanted use of materi-
als and reduce wastage, while satisfying stake-
holder requirements.

History of VE

Value engineering (VE} was conceived in the
1940's by Lawrence D Miles while he was
employed as a product engineer at General
Electric. It was introduced in the construction
industry by Alphonse J. Dell'lsola in the mid-
1960's. VE clauses were first used in construc-
tion contracts by the Navy Facilities Engineer-
ing Command, followed by The Army Corps
of Engineers. The clauses ensured that Value
Engineering was a part of a contractor’s deliv-
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The basic
objective of
VE in
construction is
to achieve an

optimum
balance
between cost,
quality and
reliability.

erables. Thus began the Value revolution for
America.

Later, VE incentive provisions with additional
shares to the contractors were developed by
the General Services Administration (GSA) and
Public Building Services (PBS). This incentiv-
ised contractors to carry out efficient VE stud-
ies on projects. In 1968, VE became mandatory
in design contracts. In the 1970's, the introduc-
tion of VE programmes in construction man-
agement {CM}) services was pioneered by the
Public Building Services. The basic objective
of VE in construction is to achieve an optimum
balance between cost, quality and reliability.

As it stands now, on US Federal contracts,
VE is made a part of each Federal Govern-
ment Contract. States have different types of
statutes that includes either a VE clause or a
provision for VE changes in their contracts.
Some countries have also adopted versions of
these proposals and incorporated the VECP
(Value Engineering Change Proposal) process
for their government contracts. VECP's enable
the government and the contractor to work
together to reduce programme cost and im-
prove the performance of the product, project
or service supplied. (The Value Methodology
Memory Jogger, 2018)

The 'OMB CIRCULAR NO. A-131' provides
guidance to support the sustained use of VE by
Federal departments and agencies in the US to
reduce programme and acquisition costs, im-
prove performance, enhance quality and fos-
ter the use of Innovation. ASTM standards on
building economics contains different useful




standards for performing Value Analysis espe-
cially ‘E 1699-10" which details the 'Practise for
Value Analysis (VA) of Buildings and Building
Systems’.

What is value?

A project is of value when the desired per-
formance is achieved at a reasonable cost.
Value differs with person, time and space. This
fact necessitates the requirement that value
must be defined for a given set of parameters.
The circumstances dictate value within the
permissible resource allocation. Consider that
a bottle of drinking water is available at Rs.15.
A person working at a construction site, who is
very thirsty, may buy a bottle of water at Rs.25.
But he may not buy it for Rs. 500, which is be-
yond his capability.

What is Value Methodology?

A systermnatic process used by a multidisci-
plinary team to improve the value of a project,
product, or process through the analysis of
functions and resources. The tangible benefits
associated with the Value Methodology are:

e Improve project Schedule

¢ Improvise Procedure

e Efficient use of material

¢ Resource optimisation .

¢ Reduce Life Cycle cost ® 4

There are different intangible benefits like,
enhanced communication, team collabora-
tion, better understanding of the project and
increased knowledge in different areas of the
project.

The process:

(The Value Methodology Memory Jogger,
2018)

Value methodology is applied during the
three stages of a value study: 1. Pre-Work-
shop, 2. Workshop (using the six phases VM
Job Plan), and 3. Post-Workshop.
1.Pre-Workshop Phase:

a. Gather information, identify team,
determine and validate the scope,
objec tives and deliverables

2. Workshop phase:

a. Information Phase: Transform data to
usable information and modify scope

b. Function Analysis Phase: Develop

function models and select functions
for study

A project is
of value when
the desired
performance
is achieved at
a reasonable

c. Creative Phase: Create ideas by
function

d. Evaluation Phase: Select ideas for
development

e. Development Phase: Prepare final
proposal

f. Presentation Phase: Prepare and
present report

3. Post-Workshop Phase: Implement changes,
audit technical and financial benefits

Team Selection

Team selection is an important activity to
ensure the success of a VE Study. VE team is
a multi-disciplinary team consisting of profes-
sionals from different areas of the project. It
is healthy to have a mixture of skill set and
perspectives to generate questions and dis-
cussion. The probable team for a construction
project can consist of Project Manager, Archi-
tect, Structural designer, Services designers,
Owner/customer, Contractor, Quality inspec-
tor and Cost estimator. A study which requires
more team members, the team is split into
smaller teams to bring in effectiveness in dis-
cussion and analysis. A Certified Value Spe-
cialist (CVS) facilitates the Value study.

Function Analysis

Function is the heart of Value Engineering
and is a mandatory requirement for all value
engineering projects. Function Analysis helps
the team to understand what must be accom-
plished in the project rather than how it is to
be accomplished. “Function is what makes the
product or service work or sell”. Customers do
not buy a product, but what the product does
for them.

Function is defined by asking “What does it
do?” Function is always defined as a combi-
nation of only two words, a verb and a noun.
For example, to identify the function of a pen,
we can ask, "What does a pen do?” A usual
answer to this question is that it writes. But
we know that we are the ones who write and
not the pen. So, what does the pen do when
we write? The pen makes marks on the paper.
Thus, we identify the function of the pen as
“Make Mark”. When a customer buys a pen,
he buys the function - make mark. That is why
he is dissatisfied when the pen does not make
marks on the paper.

Similarly, what is the function of a house?
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Protect people? A house will not protect the
inhabitants from everything, say, discase.
But it protects them from natural elements.
House is only one of the several methods
of protecting people. A basic function of
a house is to “Exclude Elements”. The wall
and roof perform this function. But one can-
not survive if all the natural elements are ex-
cluded. To address this, we create windows
to “Ventilate Space”. We also need to get
inside and go out of the house. To "Control
Access” doors are provided and, in order
to check entry of people, we create locks,
the function of which is to “Restrict Entry”.
This understanding directs us to strategize
and plan the available space for the best
utilisation and satisfaction of the inhabitant.
Some people like natural light, some want
less sound from outside, some look for
cross ventilation, some look for more area
for storage and some are for easy mainte-
nance of the building. Such needs, wants
and desires captured as functions helps a
value engineering team to prepare the log-
ical representation of functions. This logic
inspires the team 1o generate different al-
ternatives. The best alternative based on
the set criteria improves or creates value for
the system under study.

Function analysis is very effective in
perfecting the ideas and making it viable
technically and commercially. Any system
can be understood as a logical arrange-
ment of functions. This understanding
helps us to analyse, strategize and com-
municate what the system must do. Func-
tion analysis in Value Engineering makes
it a methodology that can create aware-
ness and clarity of the challenges or prob-
lems faced. The necessary functions can
be retained, and the unnecessary ones
can be deleted. The sell functions can be
deliberated on. This in turn drives the
value practitioners to formulate many

VE team is
a multi-
disciplinary
team
consisting of
professionals
from different
areas of the
project.

creative options which are more viable in dif-
ferent areas of their concem.

Function-inspired change

Because of the heavy traffic and accidents
that occur every day around the beltway in
Washington, DC, officials determined the
area needed a new hospital near the belt-
way. The value study team determined the
basic function of the new hospital was to
Expedite Response for medical treatment.
A "function inspired change” came from
one of the team members, who suggested
adding a heliport-landing pad at an existing
hospital located in downtown Washington,
DC, and have a medical response team al-
ways available. This idea avoided construc-
tion of a new hospital and still met the basic
function, Reduce Response. This excellent
example of a function-inspired change was
implemented, saving the owner a significant
amount in life cycle cost. (Kirk, 2016}

Function analysis is important because it
alters the thought process of the user. Al-
tering the thought process means changing
the way one thinks about a project, product,
or process. No longer focusing en the sub-
ject under study and what it is, team-think-
ing shifts to consider what it does, and how
else to perform it. This change in mindset is
powerful.

How to Increase Value?
In Value engineering, Value = Function / Cost
This helps one to think about different ways
to improve Value by varying function and
cost to increase the value of the ratio. Value
increases by increasing function and reducing
cost, increasing function and keeping the cost
unchanged, keeping function unchanged and
reducing the cost, etc.
To Increase Value

C, ¢ ¢, Ct

:f"nmucs
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Importance of VE:

VE encompasses many methodologies and
tools during a workshop rather than competing
with them. Different methods like data collection,
cost analysis, risk analysis that generates project
information, creativity tools and various approach-
es for evaluation of generated ideas makes the
VE workshop more effective. This gives organisa-
tions a great advantage of using different skills of
its employees. As VE workshop is performed by a
multi-disciplinary team, the project is studied from
different perspectives and creates a holistic under-
standing among the participants. The discussions

Anju Asokan: Value Engineering seems
to be an idea that is in practice in bits and
pieces, not understood in its totality or
applied in our country. Isn‘t this the case?

Anita Lukose:

n the construction industry in our country,

it is not a policy that
is practised, even though
it appears in the tender
documents. Those who
prepare or review tender
documents lack clarity
oh the methodology of
VE. Many a times, VE is
mistaken for some cost
reduction ideas. Such
ideas might actually
bring down the value of
projects and, thus, there
is even the tendency to
blame Value Engineer
ing for poer quality of
projects.

Why is VE not a branch of specialisation in
India?

t is there as mechanical branches as elec-

tives and is mostly seen in PG theses. But
many companies are giving this as a part of their
induction training. It can be cne methodology to
bridge the gap between industry and academia.
Indian Value Engineering Society (INVEST) con-
ducts sessions at colleges to create awareness
about VE among the students.

and the analysis are based on the team consen-
sus. The creative alternatives are generated for the
function identified rather than the components and
elements of the project. Also, the function inspired
changes are evaluated based on criteria identified
for the best solution of the problem under study.
Value Engineering focuses on those value char-
acteristics which are deemed most important from
the customer point of view. Value Engineering is a
powerful methodology for solving problems and/or
reducing costs while maintaining or improving per
formance and quality requirements. A value study
encourages proper collaboration among the team

What are the key elements of VE?
O ne, a multi-disciplinary team which can
perform a VE study under the guidance
of a Certified Value Specialist (CVS); two, identi-
fied project, project details, study schedule, tar-
get for the study; and three, a firm commitment
of resources and support by the executive man-

agement,

Is VE a dynamic branch
where new ideas and
elements are coming in? If
so, what are they?
| nitially, it was used to
save money, reduce
time, and improve quality,
reliability and performance.
Now, VE is also used for strat-
egy and budget planning,
cost control, design decisions,
risk analysis and risk mitiga-
tion. It is a good methodol-
ogy for decision making too.
VE helps to realise savings not
only in the initial project cost but also for the life
cycle cost (LCC)

Does VE consider aspects of climate
change and climate change impact
mitigation?

hen value engineering a project, climate

change can be brought in as a key com-
ponent of the value expected out of the study
Then the team can use the result of the study to
strategize, design and implement the project.
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and integration of the proj-
ect design with respect
to different disciplines. It
helps the decision makers
to take informed decisions.
The VE team can also pre-
pare matrices to help in
deciding the features of a
project according to the
project strategy.

When to do VE?

VE should be initiated
at an early stage in a proj-
ect as it facilitates imple-
mentation of the VE rec-
ommendations  without
delaying the progress of
the project. But VE study can be initiated for a
project at any stage, and the project objective
varies depending on the strategy of the study.
(Kasi, 2017)

VE can be performed in any type of projects,
but is suggested for projects with potential to
create changes which justify the resources used.
Value Study can be performed during multiple
stages of the project. When it is performed at the
conceptual level to establish the performance
measures and to ensure the depend-
ability of the solution, it is called Val-
ue Planning. Value Engineering is
performed during the design and
planning stage of the project. Value
Analysis ensures the value of an im-
plemented project. (Kasi, 2017)

Where are the VE experts?

VE is promoted globally by SAVE
International (Society of American
Value Engineers). INVEST (Indian
Value Engineering Society) is affili-
ated to SAVE International. INVEST
conducts VE workshops and certifi-
cation programmes.

VE, with its evident advantages,
namely systematic methodology,
function analysis and the possibil-
ity to apply different tools within
the methodology, can stimulate
the team to bigger results. But it
becomes a concern when VE stud-
ies are often looked at as a method
for problem solving or even cost
cutting. Teams rarely see a study
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Function analysis is
important because it alters
the thought process of
‘the user.

Altering the thought
process means changing the way-
one thinks about a project,
product, or process.

as an opportunity to
address a higher goal.
Many a times, the imme-
diate problems or the
symptoms of problems
are addressed.

Value  Engineering
helps to deliver a proj-
ect to the client that
satisfies the needs and
desires of the stake-
holders within the con-
straints of the project.
It improves the perfor-
mance during the total
life cycle of the proj-
ect. Value Engineering
team well versed with
defining and improving function is able to
suggest alternatives which enhances the pa-
rameters of the project especially cost, time,
quality and reliability.

Policy makers, who understand the value to
be delivered through the project, should em-
brace Value Engineering. It can be initiated by
creating the right kind of awareness about the
methodology, assured by making VE policy and
can be sustained through VE incentive claus-
es. Academia should include VE in
their curriculum. This enhances the
understanding of students and helps
them to become more employable.

VE has been successfully used
by the different governments
and organisations globally. Value
Methodology and other value en-
hancing tools help governments
and organizations to enhance their
performance and deliver value.
Indian construction industry can
gain much from structured Value
Methodology. ®
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Excerpts from an exclusive interview grantad to Elizabeth
Pranitha Joseph and Anju Asokan

Your name k synonymous with Value
Engineering. What iz the scecrat?

S wearni Wivekananda once said, Take up one

idea Makethat one idea your life - think of

it, dream of it, live on that idea ™ And it is exactly
wehat | clid | live with it. For ewvery project that |
take wp, | insist that they kegp WE as a manda-
tory option, which will go through an approval
process. [t was difficult initially as they found that
they needed to spend time on it. But eventually
they benefitted from it and WVE has now become a
routine. For me and for the construction industry.

COn the face of it, VE boks likes it i all about
cost reduction...
most of the time,
VEI tioh. In one projed, for example,
we could reducs the cost by 20% after obsery-
ing the principles of WE closdly, and the govern-
ment agency concerned was shocked to ses it
We are often asked whether WE is all about cost
recluction. It is not. [ you want to cut costs
hire a cost estimator What we do is to
irmprove the peformance of seraces that the puklic
T

is cost utiliza-

If you want anly to save money, even the best of
walue endineering would dgive you nothing. We all
hawe seen projecs with lower cost ending up with
high rmairtenance expenditure later and projects
with appropriate costs ending wpowith light er mmain-
tenance kills. So, the question is simple Do you
weatit 1o spend money now or later?”

What iz ths best way to spread awarsansss
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about Value Enginesring ?

think the best way is to have one ‘champion
projedt” that becomes a case study for the in-
custry and pragitioners. But that's a struggle. [t'slike
asking fresh graduates about their work experience

Iz Value Engineering related to sustainability ?
rmajor prokblern we confronted in one proj-
ect was geting a 180feat girder to rest

on a column, We eliminated all girders and made a

bracket that supported the load and that, in turn, led

to an innowative design. Wewers able to save mare
than 4000 curm concrete. Cost reduction impacts
sustainability, whileVWalus Enginesring enhances it.

What i the competition for VE in the global
Ind ustry?
i { hen it comes to WE in construction, thers
.\l iz no global competition. Competition
exists anly in cases where someone opts for WE. If
ohe does a good balancing and comes up with a

substantial cost-saving, then evenboc ywill follow it.

How should we approach VE in construction
industry?
nWE you have to look at the balance. It means
consumners want a function for which they give
wou g cost, but if you do cost reduction, the pefors
rnance is lowe But they don't realise it In construc-
tion, as tirme goes by, they goend money to attract
stakeholders and cut the cost on dependakbility
People should be sware of VE, but the project
should be showcased not on its terms alone, but by
addressing the customers’ needs and desires. Con-

-




surners should be educated not inWalue Enginesring
terrms, but by showcasing projects that subscribe to
WE principles and address their nesds and desires. In
India, we can se=that it would take 2 long timeto do
that. But if they get it, they will stick with it.

Iz VE differant for different cectom?

t is absolutely the same As | said, all stake-

holders changs—consumers change, pradi-
tioners change, but the needs, the desires and the
constraints newer change. The process is the same.
If you hawve something in mind, Walue Enginesring
asks wou cettain guestions like “What isit?”, “What
does it do?”, “What does it cost?™, “What should
you do?”, “What should it cost?™,"Will it do?”, Wil
it petform ™™, Wil it be acceptable?”, “Can | sell that
icea?™, “What iz that process?”, ete. All these are
basic questions asked in any fisld, Answering these
questions is Walue Enginesring.

Don‘t you think it i time anginsaring
curriculum incorporated VE?
bsolutely, If colleges are convinced, they
can teach this wery Sficiently and that will
ensure that students know what VE is all about. |
hiawe been teaching a one-year course on VE in 1li-

INTERVIEW

hois for the past eight years. It is wery popular and is
attended by Masters and PRD scholars from differ-
entfiglds. | often think a lot abowt putting the course
together because they are from different fields and
| weant them to learn the technigues the way | am
conwinced, Mormally, my classes are recormimen ded
by rmany professorstowards the end of their final se-
resters. After S0 wears Value Enginesting, it 15 slowe-
ly cietting into the education field in the LS.

Why did you choss VE as a caresrand a
passion T

twias an accident! | was atypical project man-

ager. All | could see was black and white |
newer wernt beyond the boundary, Then | took a
course on Walue Engineering. | joined the class
and challenged the spesker sawing that | don’t
agres with him. We had a long discussion and |
realized that it was good.

Later, our company went through a financial cri-
sis and was about to go bankragt. | was the CEO
then. | realised that if | want to competewith other
cotnpanies, | have to be different. 5o, | moved into
this and wolurt arily gave the client a samgple with-
out charging hirm. & few agencies came to know
about it and afterwards everyone adopt ed it. And
we have gone up from four divisions to 27 divi-
sions nowe and that's basically because of VE.

VE iz yet to be given priority in a project.
Why?

t's basically ego. And it is hot easy 1o con-

vince people Most people think they can do
the VWalue Enginesring, they can do the balance
and so they don't need you. If you want do cost
recluction you really have to educate therm. First
dothe sample, demonstrate and then take it up. @

futhiah Kasi A, imtern Zionaly renowmn so comtributor in the Med
of Walne Enginssring (WE] and Life Cyd'e Cost Anabss, and Chair-
man of the Board & the Chicago based Afred Benesch & Compa-
Ny & 3 struaur al Sngineer who spedalses in beighe design. He has
morethan 4.3 years ofexnenenoe as 4P rojsd Manager and Profed
Engiesr on highways, bridges and buikdng orojects and ha au-
thored and mo-authored seeer al publcations for ASCE, CRS]L ANST
AT, He & aurrsmtiythe re-osrtiToation Cirscior for SAWE in-
tern Aional and' Sub-mmmitte chairman foe ASTh S0 81 -Builtching

Economis. mirasishenssoh.oom
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Value engineering is not about cutting corners, but about adding
benefits and values to every construction project. For this to
happen, VE should be integrated into project planning, says

Renne Hoekstra. Excerpts from an exclusive interview given

to Elizabeth Pranitha Joseph.

Isn't every Engineer concerned about
deriving optimum value from a project?
Then how can we differentiate between the
calling of an ordinary engineer and a value
engineer?

ost of the time, what happens when an

Engineer's design contract is negotiated is
that there will not be any room for him to optimize
the design. Or, they are told by the owner “This is
what | want”. When that happens, that is what they
give them even if it is not (the) optimal project. When
we come in with our subject experts to conduct a
value engineering workshop, we are not put in the
same box that the design engineer is put since the
owner asks the designer to stay within the scope of
the project he/she sees it. In value engineering, we
don't have to be in that scope box. We get to say,
“Why are you doing that?” or “Have you considered
this?” or “How else can we achieve the functions?”
or "Why are you even doing that function?” So, we
have the opportunity to get out of the box.

At which stage of a project should we
adopt VE?
here is a wonderful opportunity if you do
a value planning study. Value planning
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would help you decide the scope of a project, so
that you can establish an appropriate scope and
budget and we don't get to the end and realize
that we don't have enough money. So, if an or
ganization wants to do value engineering later
on, what we really are looking for is potential fa-
tal flaws where there might be a bust in the de-
sign that might create a problem in construction,
but we look at constructability elements. So we
would look at plans and specifications and help
them ensure that they are constructible. We look
at different things. So the best time to do value
engineering is at the 15% stage. When you get to
15%—and not more than 30% is your optimum—
and if you did it at 15, you would actually have the
opportunity to design value into the design.

Does VE foster creativity or curb it by
merely focusing on resources and time
constraints?
N it is not just about cost, and that is our
O schallenge. Normally what happens
when you just cut cost is you negatively impact
performance or function of whatever it is. Per
formance could be defined as quality, impactful
schedule, operability, maintainability... So, there
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Renne Hoekstra

are other things that are required for a project to
be successful. That is why, during a value study, it
is important for us in the information phase to un-
derstand from a client as to how must this project
perform and what defines success for the project.
We use those in our evaluation phase because
the definition of 'value' is performance or function
over resources, which could be cost or schedule.
So you den't want to just do cost cutting because
the project is going to suffer. VE helps us to not
just focus on capital, but also on life cycle and how
does it all relate to performance or function.

Isn’t it difficult to educate the customers
when they are least bothered about VE?
W e have the same struggles throughout
the United States. Although we have
federal requirements for doing value engineering,
that doesn't mean that they want te do it. It has
been such a struggle and | don’t understand it. I'm
bringing you a process that helps to improve the
value of your project, which means you may save
money, time, and, in construction, time is money
and you will not negatively impact how your facil-
ity performs once it's completed. | think India is
running into the same issue as they can't see the
value. So what we need to focus is on the benefits.
We always want to provide a benefit.

Why is it that VE has not received the
importance it deserves in our construction
priorities, especially in the case of public
infrastructure projects?

wish | could answer that question. | have

been trying to find an answer. Many of us in
the US and many of our project managers for the
government, when they get their employee eval-
uations, one of their evaluations is, "Did you meet
schedule?” So if | make you stop at 30% and do
value engineering and then if we identify some
wonderful value engineering opportunities, you
will have to go back and redesign, which would
affect the schedule. So many of the project man-
agers don't like or want this. So we have several
organizations that are promoting innovation and
value engineering. What they ask the project man-
agers is, "Did you do a value engineering study?”
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If we determine that there are really some valuable
opportunities that we want to integrate, we reset
the schedule from that point and not make you
stick to the original schedule, so that it doesn't
negatively impact their performance.

Shouldn’t every project, be it private or
public, be subjected to due diligence by a
VE professional so that precious resources
and time are saved?

sually, there is not enough money in the

budget. When a contract is awarded, with
it comes the scope of work from the client who
states their demands. So the designers often do
not get a chance to go outside that box. Although
they would like to think that they're doing value
engineering, | would tell you that, at least in the
US, they are not, because there is no scope. Which
means there is no fee associated with them look-
ing at other ways to approach things.

For example, let us talk about a drainage proj-
ect. If I'm the design engineer and you give me the
parameters, say, drainage structure for a two-year
storm. | design a culvert pipe that will meet your
requirement. | would spend 30% of the fee and |
will take it to you and | will say ‘Okay, here is your
design’ and the owner will say ‘Yeah, | don't want
a pipe. | want a box culvert!’ But this is cheaper.
And you are still getting the same function if | do
a pipe. But the owner says, ‘No, | want a box cul-
vert'. That is the challenge!

Our owners are their worst enemies. They don't
understand that they are not allowing engineers
to be designers. Those are some of the challenges
we've seen in the US over the years and | don't
know if it is any different here in India.

Often clients change their mind on the
design even after adopting VE. How is
it going to be practical? Do we have to
redesign and carry out VE again?
f you have integrated the clients into the
process, then that could potentially be
a part of one of the ideas instead of waiting
until later. | can't imagine that a client would
spend all this money and design, do value
engineering and then make a different deci-
sion. Remember that the value engineering

team does not make decisions. We bring all
of the ideas. We do an entire evaluation pro-
cess to get to the development of what we
think are viable and implementable solutions.
We do not make decisions. The client would
still make those decisions. They would have
already spent too much money. So again, in-
tegrating and understanding what are their
needs, what functions and what performance
measures are important needs to be done in
the beginning and not later.

Have you had similar experience before?
m‘ have had one instance where the project was
already 70% designed. It was a waste water
treatment plant. And the reason they did it was
that the client had not integrated a key financial
partner in the beginning to pick and select the
design team and they felt they needed to have
an outside team look at it so they can prove to
this funding partner that they had made the right
decisions. Right now in our country, and | don't
know about in India, we actually have other types
of delivery methods for project. We have CMGC
(Construction Manager General Contractor) sys-
tem, which integrates the contractor with the de-
sign and the owner. So now you're actually getting
their input during the design phase. So that is also
helping. So, some of these new delivery methods

are getting integrated with value engineering.

How big a role would VE play in the
construction industry in the coming decades?
%ﬁ;jj ell, if you are talking about my goal,
V¥V | would lke to actually improve the
knowledge of what value engineering is and get
it to be more of a household term. | would real-
ly like to see it grow. But again, we have to con-
tinue to educate and a part of that, in the US, is
ensuring that the government understands the im-
portance of VE. | think that if we continue to train
organizations on the importance of VE, then they
will want to do more. Then it can become more of
a career for the universities to start looking at and
teaching. o

Renee L Hoekstra, Managing Partner for RHA, LLC,

Phoenix , Arizona. renee@teamrha.com




VE 1in public

service delivery

As shown by a waste management system developed
for Bengaluru, Value Engineering or Value Methodology
can contribute substantially to the development of a
city’s public service, says Abraham P. Lukose.

E verything around us can be thought of as

systems, made up of smaller parts which
work together to make bigger systems. For exam-
ple, a cup is made up of its body and its handle
but the cup is part of a coffee table, which is part
of a room, which may be part of a house and so
on. These systems exist because they serve func-
tions that satisfy the needs, wants and desires of
the stakeholders involved.

Similar to the cup, entire cities can be thought
of as systems and the citizens its stakeholders.
Early humans required only food, clothing and
shelter and lived in caves, but modern society has
evolved to demand a lot more from cities than just
bare necessities. This includes housing, transport,
electricity, piped water, safety and culture.

The value of a city's public service system is
based on how well the requirements of its peo-
ple are met, and is only good as long as its ser
vices are satisfactory for its citizens. Value Engi-
neering (VE) is an attempt to increase the value of

a system,

Public Service Organizations and Innovation

A report in the International Journal of Innova-
tion Science shows the relationship between value
creation and innovativeness. The Value Creation
curve, (Figure 1) is a non-linear pattern that
appears to characterize the relationship between

innovativeness and value creation {Stauffer, 2016a).
It is defined as the increase in value creation that
oceurs as the Innovation Index [of entrepreneur or
venture] increases.
In other words, innovation in a public service con-
text intends to achieve two things:
Increase the responsiveness of services to local
and individual needs (Mulgan & Albury, 2003);
Keep up with public needs and expectations
(Mulgan & Albury, 2003)
There are 2 prerequisites for value creation:
The intent to innovate: Shown as support
from senior management, a comprehensive pol-
icy statement and defining accountability for in-
novation practices.
An approach to innovation: This is a manage-
ment practice by which organizations retain its
competitive advantage, increase profitability,
and generate visible improvements to the top
and bottom line.
Value Engineering as described by the Society of
American Value Engineers {SAVE International)
addresses these prerequisites by the following:
To develop the intent to innovate within the or-
ganization, a Value Policy Statement (VPS)
needs to be accepted by organization's senior
management. The VPS is a visible record of VE
acceptance and signifies acceptance, endorse-
ment and encouragement and defines the rela-
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Figure 1: Value
Creation Curve
{Stauffer,
Climbing
Innovation’s
Value Creation
Curve, 2016b)
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Increasing Innovativeness Index

tionships with other departments.

The approach to innovation referred to as
Value Methodology (VM) is a systematic pro-
cess used by a multidisciplinary team to improve
the value of a project, process or product through
the analysis of its functions. VM leads to innova-
tion and improves creative ability. {Lukose, 2013).

Value Engineering and Public Service
Organizations

Public Service Organizations looking to improve
value for their stakeholders will find VM an ide-
al tool because of the following attributes of the
methodology:
Stakeholder inclusiveness: Necessary because
of the pluralistic nature of today’s cities
Systems orientation: Necessary to incorporate
the context of the public service
Structured application: Simplifies implemen-
tation and increases acceptance in the orga
nization
Function orientation: Very useful to simplify
and understand complex systems
Proven methodology: Reliable approach to val-
ue creation.
Additionally, VM is a process to:

Value Created

High
Scorers

Improve the performance of a system

Identify and reduce unnecessary resources

Drive team consensus

Offer alternatives while assuring that quality,

reliability, and other critical factors meet or exceed

customer expectations.

There are a series of specific steps or phases,
as they are called, which are used to analyze the
product or system in order to develop alternatives.
Cne of the steps is the Function Analysis Phase
which moves the focus away from the expected
solution and places the focus on the required per-
formance or need.

Out of the two techniques that can be used for
the Function Analysis Phase, is the Function Anal-
ysis System Technique, also known as FAST. Itis an
analytical, diagramming tool used to identify and
analyze functions with intuitive logic to stimulate
creative and innovative thinking with the primary
objective of improving the value of a given proj-
ect, product or process as defined by SAVE Inter-
national & Miles Value Foundation.

FAST diagrams provide a platform for stakehold-
ers to ask two questions:

How is the function being satisfied now?

Is there a better way to satisfy this function?




Waste Management System of Bangalore City

Manage Waste

o
Collect Informations - Manage Dry Waste - Support Operations
|

Recover Material

Procure Material Facilitate Segregation

Sustain Operations = Monitor Operations

Dispatch Material Collect Dry Waste
I
Regulate Market

Broker Material Generate Dry Waste

Dry Waste Management System of Bangalore City

How VM recently enabled the analysis of the
Woaste Management System of Bangalore, is ex-
plained by means of FAST (see Fig.)
Ensure Sustainability Improve QOL In the above figure, take for example the function
Collect Dry Waste. It raises some pertinent ques-
tions namely:

How is dry waste being collected now?

Is there a better way to perform this function?

(If it is currently being performed by push carts,

can we look at the option of using vehicles, and
Stimulate Innovation Recommend Improvement so on)

By breaking down the entire Waste Manage-
ment System into independent functions, the
team at ATINA Systems was able to offer a clearer
understanding of the system to the participants,
Engage Community Improve Dignity of Labour providing decision makers the opportunity to im-

prove the system. Similarly, FAST can be used in
Malntaln Records Manage Manpower any public sector organization to show the logical
relationship between different functions.

It is important for governments to adopt Value En-
gineering primarily because it helps understand the
needs, wants and desires of its citizens and secondly,
Stimulate Investment Communicate Information because it helps create value for its citizens. @

Protect Environment Maintain Hygiene

Develop Resources Maintain Infrastructure

Monitor System Generate Awareness

Abraham P Lukose, Associzte Consultant , Atina Solutons,
WHY?

Bangalore. ablukose@gmail.com
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Anil Kumar Mukhopadhyaya

We’ve not

missed
hus

L awrence Delos Miles did not just wake up

one day and come up with his ubiquitous,
function based thinking now known as Value Engi-
neering. it came about primarily in response to a
shortage of raw materials after World War II. Un-
able to fulfil orders, Miles, who was in charge of
procurement at General Electric (GE), began look-
ing at alternative materials that could perform the
same function. He often found better ones than
the original.

The concept, became so popular that it was
made standard practice and Miles is known as the
Father of Value Engineering, which is also widely
referred to as Value Analysis, Value Methodology
and Value Management. It proved exceptionally
useful when GE moved into consumer goods and
it became necessary to find better ways to com-
pete in the market in terms of both cost and qual-
ity for the survival of the company.

Miles defined Value Analysis as “an approach to
locate, identify, remove or eliminate unnecessary
cost” and Value Engineering as "The systematic
application of recognized techniques which iden-
tify the functions of the product, service, project
or system, establish the worth of those functions,
and provide the necessary functions to meet the

the VE

required performance at the lowest overall cost”.

Miles wanted all this to be accomplished without
compromising on the quality, safety, life, reliability
and dependability of the product or project. It is
common belief that to reduce the cost of a product,
one must compromise on quality. However, Miles’
methodology proved that ‘quality often increased
as a result of developing alternatives for the accom-
plishment of the use and aesthetic functions’. The
technigues of Value Engineering began to be adopt-
ed outside GE and eventually all around the globe,
saving its benefactors billions in dollars.

Techniques

A product exists because it accomplishes a cer
tain function or group of functions. The focus of
all Value Analysis and Engineering is therefore on
functions. Miles believed that quality compromis-
es become necessary when simple, practical and
low cost ways of accomplishing the functions the
customer needs are not learnt, developed or spec-
ified. Thus, Value Engineering requires an orga-
nized creative approach that involves three basic
steps:

Identifying the function which can usually be de-

scribed in a two-word definition using an Active




No engineering
Change Revision

Document Revision

Re-Test / Re-Qualification

Drawings Released

Net|Savings from VE

Total Costof VE Implementatioh

.Users’ Feedback about Value Engineering
United States of America (USA)

Engineering &
Production Release _

Concept Design

Verb and A Measurable Noun like support han-
dle, provide light, etc.
Evaluating the function by comparing it with
other ingeniously created alternatives, which
would accomplish the function.
Developing alternatives with the main focus on
function and not merely on material, part or de-
vice.
Though VE employs some special technigques, it
follows a step by step approach and has six phases
for Value Study. These phases are:
Information Phase: where all the pertinent as-
pects of the project are thoroughly studied.
Function Analysis Phase: where all the individ-
ual elements are analyzed, the main elements
that consume the highest cost are shortlisted
and the total budget is calculated.
Creative Phase: where the alternative materials
to be substituted are fixed into the convention-
al construction.
Evaluation Phase: where the ideas generated
during the Creative Phase are screened and
evaluated by a team.
Development Phase: where the best alternative
is developed further through sketches, cost es-
timates, validation of test data and description

Tooling Changes

VE Implementation
beyond this point
results in a net loss

Production

of the process of implementation.
Presentation Phase: where the VE team pres-
ents their findings to the decision makers, and
endeavors to convince them why their suggest-
ed alternatives should be implemented.
In all of this, there are Four Pillars that VE rests on:
Multi-Disciplinary Team
Step-by-Step Approach
wFunction Crientation
Creativity / Innovation

Value Engineering in Construction

Though VE was conceived for GE with products,
the economic impact went beyond product design
and manufacturing to construction and services. In
fact the techniques when understood thorough-
ly and used properly could be a problem solver in
any area. "Construction in the 1970s is a 100 billion
dollar industry,” wrote Miles, in his book Techniques
of value analysis and engineering, “reducing the
amount of unnecessary costs, i.e., costs that do not
bring either use or aesthetic functions to the user,
provides enormous opportunity for benefits to the
architect, engineer, contractor, owner and society”.
Miles raised questions regarding the construction
industry and said that it was bound by obsolete
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SUMMARY OF PAST VALUE ENGINEERING SAVINGS  Federal Aid Highway Program

FEDERAL SAVAD BY VALUE

DEPARTMENT OR ENGINEERING
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AGENCY DOLLARS FY 85

codes that had remained unchanged through 30
years despite enormously changed conditions. His
observations are just as relevant today as they were
when VE was introduced in 1947.
The flaws he identified were as follows:
Obsolete design details are repeated from
job to jab. This is especially true when the de-
sign is very old and is a problem we find in the
Railway Industry because this is one of the old-
est Industries.

businesses: architects and engineers, con-

tractors and owners. Each of these can, and

very often work contrary to each other.

The construction sector, which embraces real es-
tate, highways, bridges, dams, airports and many
others, is an important component of the Indian
economy. If the principles of Value Engineering are
applied to these different sectors, it would certain-
ly result in far more effective use of scarce resourc-
es. We have not missed the VE bus. The journey

Materials that bring no user functions has just begun. @
(either use or aesthetic) are often used. This
is not only in construction but in almost all man- References

ufacturing products. The reasons for this is poor
value of the product because decision is based
on old concepts.

New functional materials are not being
used. No designer wants to put himself in per-
sonal loss. If, by any chance it fails because of
any other reason, management will be interest-
ed to find a scapegoat.

Practices from the past are incorporated
into the design, contracting and construction.
This is the result of habitual thinking.

Most construction jobs involve three

1. Technigues of Value Analysis and Engineering
by Lawrence D. Miles, McGrew Hill Book Com
pany, Second Edition.

2. VE application by Law in the Korean construction
industry by Rod Curtis, PE, CV5. SAVE INTER
NATIONAL: THE VALUE SOCIETY, INTERAC
TIONS, Vol.26, No 2, February 2001.

3. VALUE ENGINEERING, ON time, On budget,
On value. Sobha Developers Limited, 2011.

Anll Kumar Mukhopadyaya, Value Engineering Consultant and

Trainer. anilm13@rediffmail.com




VE, risk management

key to project development

R ..
MetnoC

T oday, more than ever, there are many
variables and viewpoints in any proj-
ect, large or small. Often there are different
stakeholder interpretations of what is required,
time-scales, and standards. Value methodolo-
gy provides a basic framework and a tool set
that, when properly applied, addresses issues
of potential misunderstanding and misalign-
ment at the start of a project and, in many
cases, results in significant reductions in the
whole-life costs of the final project.

There are many definitions and interpreta-
tions of value-related approach. The term ‘val-
ue and risk management’ is used here to signi-
fy a holistic approach that is applied at specific
stages throughout the life of a programme or
project. Depending on project scale, complex-
ity, and the stage of development, the tech-
niques for addressing different aspects of any
particular project may vary. It is implicit here
that, through the proper use of this modified
value methodclogy, economic assessment,
risk and uncertainty are addressed appropri-

ology! h
ecently's
ineer

P

ately. Application of the value and risk man-
agement approach ‘fast tracks' a common un-
derstanding of all of the requirements through
an analytical and consultative approach, thus
deriving consensus on key recommendations.

The value and risk management approach is
a natural companion te good programme and
project management for complex or sensitive
issue areas and for encouraging continuous
improvement. It provides a vehicle for trans-
forming the way organisations and individuals
approach project planning and development.
The methodology encompasses techniques to
address the interrelated aspects of

stakeholder issues and concerns

stakeholder values

project functionality

operations and maintenance requirements

costs and {capital and whole life)

implementation schedules

implementation obstacles

potential project risks.
There are two contrasting applications.
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Strategic choice—through strategic focus-
ing, formulation of clear, unambiguous, strategic
direction to enable approvals, funding and sub-
sequent orientation of the development/imple-
mentation team. To build consensus on the way
forward through complete gathering of the many
and various stakeholder views, strategic focusing
is, of necessity, an iterative process.

Value enhancement—ithrough value engi-
neering—continuing value improvement for fi-
nessing to optimum quality, functionality and cost
parameters.

Need for project improvement

Construction projects have acquired a reputa-
tion for confrontation between the contracting
parties and, in some cases, the public, resulting in

major claims and over expenditure

delays and service disruption

poor overall value for money

stakeholder discontent.

The causes of these problems can often be

~ ;*_ e
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traced to misalignment of stakeholder expecta-
tions from the outset. The typical development of
a project is shown in Fig. 1. It is clear that a project
is developed over time, with input from a number
of different parties. It is this multiplicity of inputs at
different stages that leads to the problems iden-
tified above. To avoid such problems, there is a
need for a routine, proactive methodology that
will ‘get it right, first time’. There must be absolute
clarity of context, needs, objectives and commu-
nications.

Value methodology, as we know it today,
evolved in the US in the late 1940s. Its roots lie
in the manufacturing sector where it originated in
General Electric and was known as ‘value analysis’.
In 1954, value methodology was introduced into
the US Department of Defense, Bureau of Ships,
in which the term ‘value analysis’ was changed
to ‘value engineering’. Value engineering spread
to many US federal and local government agen-
cies. It should be noted that value methodology is
much more than a cost reduction technique.
Some related terms include:

value analysis

o
S



value engineering

value management

value control

value improvement

value planning.

Value methodology is now used formally in sev-
eral other countries throughout the world. These
include Australia, Canada, France, Germany, Chi-
na/Hong Kong, Hungary, India, Korea, Japan,
New Zealand, Saudi Arabia, Taiwan, the United
Kingdom and the United Arab Emirates. In Aus-
tralia, Europe and Hong Kong particularly, the ap-
plication of value methodology is known as value
management.

There is now a European/British Standard on
Value Management, BS EN 12973: 2000 and an
explanatory document, PD 6663: Guidelines to BS
EN 12973, Value Management—Practical Guid-
ance to its use and intent. The original and pre-
dominant value society is SAVE International (for-
merly the Society of American Value Engineers).

There is no universal agreement on the various
terminologies which are often used interchange-
ably and at other times each term may have a
vastly different focus for different people. Suffice
it to say that the definitions tend to fall into two
categories

‘big picture’, broad-based management think-
ing to evolve a project from the outset, i.e. stra-
tegic choice

Sharply focused, function-based, analyti-
cal thinking for improvement to serve a specific
end-user purpose, i.e. value enhancement.

Value methodology is complementary to the
process of project management and aids in cutting
across bureaucratic boundaries and managing the
‘grey areas’. It is being used more and more by
‘learning organisations’ throughout the world for
concept identification and project development.

Perceptions of value and risk

Value is determined not by the producer or pro-
moter, but in concert with the customer/user. Nor
is value related solely to money, as value criteria
may include, for example, aesthetics, ease of op-
eration and maintenance, environmental friendli-
ness, and provision for longer-term needs. Clients
are really seeking to buy performance, not just
traditionally practiced project development activ-
ities.

Good project performance includes satisfying
a range of stakeholders who may have differ-
ing views, values and thresholds of tolerance for
perceived risk. Fig. 2 illustrates a wide variety of
stakeholders and aspects to be considered. The
key to success is to provide a holistic framework,
complete with a tool set, for addressing needs
identification, conceptualization, development,
implementation and optimization, while involving
the appropriate stakeholders (and seeking to un-
derstand their values).

Risk and uncertainty are present in quite differ-
ent forms for various levels of project authority
and implementation personnel. Risk may be stat-
ed as any potentially detrimental occurrence to a
project in terms of cost, schedule, safety, quality,
reliability stakeholder disruption, and so on. At a
higher level, risk may be related to, say, failure to
protect public health or economic failure of a re-
gion. Fig. 3 illustrates some of the more generic
project risks typically considered.

Through its logical process and multi-stakehold-
er representation, a value and risk management
workshop is an ideal forum to identify and catego-
rise project risks and uncertainties. Assessment of
the risks may be made quantitatively, qualitatively
or pragmatically. The synergy of the value and risk
management team invariably leads to an innova-
tive and practical risk management plan.

While neglect to identify a risk can be expen-
sive, so can unnecessary allowance to avoid each
and every possible may be foreseen. Further, once
identified, risk may be examined creatively and
turned into a scheduling or economic opportunity.
A balanced approach is advocated when specify-
ing methods to evaluate risks. In line with varying
stakeholder values, the degree of risk accorded to
a project party is dependent on the level of com-
fort for carrying that risk. Risk transfer is a common
practice, but may incur significant unnecessary
costs if not properly evaluated. e

Martyn Phillip Director, Team Focus Global Project Solutions,
Canada



Naveen Kumar

INVEST

can show the way in

VE

A nyone visiting an Indian city or town would find a
sea of humanity jostling to reach offices, homes,
schools, colleges or diverse other destinations, all the time
wishing “How can | get there faster, smarter, safer and hap-
pier?”. What they actually talk about is the infrastructure
that would take them to their destinations quickly and safe-
ly. The search is for quality, affordability, safety of travel.

Infrastructure is key driver of any economy. In 2018, India
ranked 44th among 167 countries in World Bank's Logistics
Performance Index (LPI). According to India Brand Equity
Foundation (IBEF), the country needs an investment of $50
trillion {$778 million) by 2022 to lift itself from this low rank.
Not surprisingly, the Government of India has already be-
gun investing heavily in the sector.

In this context, one needs to look at challenges that the
Indian infrastructure faces. Fortunately, these challenges
are not exclusive to India. Similar challenges have been
faced by other countries and some of the solutions can be

adopted in India.
There are three key challenges before Indian infrastruc-

ture:

1.Contract enforcement: Critical contracts like Power
Purchase Agreements (PPAs), road/airport/metro con-
tracts need to be clinched to attract required capital.

2.Ease of access to inputs at lower costs: Inputs need
to be available at appropriate prices for sustainable in-
frastructure development. This covers a wide swathe of
issues from land acquisition to availability of construction
material to design solutions to spectrum prices.

3.Pricing: Every infrastructure service should be rightly
priced so that they justify the execution costs and user
capabilities. Tolls on roads, electricity tariffs and airport
user charges are often subsidised, which proves a drain
in public money (read taxpayers’ money).
A close look at these three challenges would reveal the

inextricable linkages between ‘Cost’ and ‘Price’ and ‘Sus-
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tainable quality’ and ‘Value' as being two key aspects of a
sustainable infrastructure development in India, as was the
case years ago in many of the then developing and now
developed countries. This is where the globally practiced
Value Methodology (VM)/Value Engineering (VE) in its most
basic, but extremely effective way, helps us address the
fundamental issues of ‘cost-quality-value’.

The use of Value Engineering as a decision-making tool
lies at the core of investment strategies of both public and
private sector organisations in many countries. In the USA,
the government has a policy of providing incentives to en-
courage contractors to submit proposals that identify ways
the government can save costs. All fixed-price construction
contracts of over $100,000 outlay are to provide for VE.
Participation by the construction contractor is normally
voluntary. If the Government accepts a value engineering
proposal, a construction contractor is entitled to a share of
up to fifty-five per cent of the savings under his contract.

In the U.K., value engineering is a rule of thumb in all
national and local public procurement actions. Value engi-
neering is undertaken at the project identification stage for
infrastructure projects. Thanks to the universal applicability
of value methodology tools, the British Government has
also mandated its adoption in other aspects of governance,
including the determination of policies and standards. Po-
tential savings from value engineering set as targets for
each government department/agency and audited as part
of an overall budgeting system of governance.

The Hong Kong Administration has issued a circular stat-
ing the requirements and guidelines for application of val-
ue methodology to its Public Works Programme (PWP). VM
studies should be considered for every major project with
cost exceeding $200 million. In Japan and South Korea as
well, government policy was established to compel value
engineering studies by implementing agencies prior to
their procurement actions.

Benefits of value engineering
Value engineering studies have resulted in quantifiable

benefits in the form of cost savings. For example:

* Value engineering studies conducted for projects includ-
ed in the US Federal Highway Administration's Federal
Aid Highway Program saved the agency an average of
US%1.8 billion dollars a year — or between 5.4 and 10.1%
of projects’ estimated construction costs — between 2003
and 2007

» Value engineering change proposals—value engineering
completed during the construction phase — submitted
to the US State Departments of Transportation (DOTs)
saved the DOTs US$61 million in 2002

¢ Value engineering studies conducted for the US Depart-
ment of Defence resulted in savings of aver US$25 billion
between 1983 and 2002

® |n the UK, savings from value methodology initiatives are

pre-targeted and cast in performance contracts of gov-
ernment departments. In 2004, a total of £23 billion in
VM savings were generated. This emboldened the gov-
ernment in 2007 to set a higher goal of not less than 3
per cent of all public service expenditures or an equiv-
alent of £30 billion, to be created by year 2010-2011.

® In Japan, the Ministry of Land, Infrastructure and Trans-
portation in 2003 found that a value engineering-type
inspection of the designs of public wark projects dene
prior to their construction could lead to a 10% cost sav-
ings. A localized 2005 value engineering study done on
several road projects in the Oita Prefecture yielded an
average savings of 31%

¢ |n the South Korea toll-way project, a value engineering
study revealed that the cost of the project could be re-
duced by as much as 50 per cent without compromising
on the project's benefits and functionality.

Conclusion

Infrastructure is no longer a staid industry devoid of in-
novation. New technologies and ideas are flourishing. In-
tegrating these innovations, which could change the way
infrastructure is designed, developed and delivered, re-
quires aligning stakeholders, implementing effective strat-
egies and creating fertile enabling environments.

It is generally recognised that the public sector invest-
ment provides the bulk of infrastructure in developing
countries. Public investment effectiveness and efficiency
are not always assured, there should be a strong focus on
managing the total project costs over the life of each proj-
ect and this can be achieved through appropriate institu-
tions and integrating value engineering into policies.

Indian Value Engineering Society {(INVEST] is a premier
society devoted to advancing and promoting the Value
Methodology. INVEST can serve the governments at the
Centre and in the States through dissemination of special-
ised knowledge on VM/VE to professionals and executing
special assignments through value practitioners, duly certi-
fied by SAVE International, to regularly optimise costs, en-
hance quality and performance, thereby delivering value
to all stakeholders. ®

References:

Muthiah Kasi, ‘Strategic Approach to Projects’

National Economic and Development Authority, Austra-
fian Government, ‘Value Analysis Handbook’

India Brand Equity Foundation (IBEF), Infrastructure Sec-
tor in India, www.ibeforg

SAVE International®, 'VE Manual’

World Economic Forum, ‘Transforming Infrastructure:
Frameworks for bringing the fourth Industrial Revolution
to Infrastructure’

Naveen Kumar, Chairman, INVEST. naveenkumar@LNTEBG.com

January 2020 | Construction Philosophy | 33



Dt M. Subramanian

I How did Miami-Pedestrian
Bridee collapse :
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On March 18, 2018, =
da, USA colls d
mveTel =l

consbruction. The falkre
serious concems about the design and
accelerated

lnmmh?hﬂllnl.mrl-

this bridge caused

construction of the bridge, in addition to the use of

construction (ABC) techniqus.

partiaky conttruetnd 53 m bong, 852 tonem

Florde Intemationsl Untwanity (FIL) pa-
chwtrian bridge collapsed on banch 15, 2018, at
shout 1446 pum. Thix bridge, cossing on night-
b emiechontry 1 thie ity of M, i Mesrs-Dlaede
Courty, Flaroe, fall fom » height of sbout S.64
m on o SW Bth Stoest LS Reute 41), oushing
aight vehicley, klling onn bridos worker and e
vahichl oeoupmatis. n addition, snother wingpbo-
aa ugm parmanently dissblac four mom bridge
werion dnd v othee pasahe wes wlia ingused
famn Fg.1).

Th eolagaininc Bricky o wts o sl Coricrirs truo
wpanning 52 m pnd plycad over i plers [ust thea
chiy prion b Hhar cxolbapias, Work o tha adoining
wpen of thix trum cwer en scliecent canal [to mpks
it & cenrtimcus brickar of apan 88m sflw comple-
tion], access emps, and feux cabla-stey tower hed
not it commnrakd (e Fig. 2 The aacsbs
bridge wes fint cesrt ot & nenrby offelte location
ma par the Acowlsnded Bridgs Comstructicn {ABC)
tachnique snd then temsported to it finel loce-
thon. ABC was chowen for this projmct ss it provides
minimal traffic disrupten.

Structursl detalie

Aa shown in Rig. 2, thin two-span pedestrian
bridge wes designed by RGS e 3 continuous,
twve-szan single trum concete bridge with & mein
woan of 53 m {cast at en offsits locatdon} and &

back spmn of 20.26 m (o be ot im-situ), and
schechdad 0 by constructad in B sieges (b,
2079, Thit brichys hawd 7.85 m el Bertionm chintc
ol m 498 m wide canopy. Architechaely, the
it waid e 1o spoedr Bo n aable stined
bricign with 5 centred pylon.

This croa sbetion of this singhe placs cwrral,
open i, comprisad of nemowesrs top chomd thet
v 0k 8 canepry oo the widar bottarn chord,
which wen consicrad oy the wallovwey (s Figs.
3 ad 4. The height Erween tha deck and tha
cEnppy wey 455 m, Tha cwarll helght uom 549
. Thie pabont wast 3332 m tll with ineclimed bl
pipos cormecied o the top nodel polnts of tha
truss canopiss of b main angd bade spans Tha
connection pointy were looyted In B concrets
pad culled blorrk. Tha use of consbe tuses n
briciges Is rather uncommaon bacyuse it reguime
pro-weing of truss b cinrying terion,
o concrete (v weak In tenslon,
tandone. The concrote truse memben (nchuding the
cable and bam. The construction of the ermtin bridge
o chadubed 1o ba fnished by sady 2019, Hence
to rechice the thre, & was bull uing the Accelenst-
wpan bridge superstructurs, Induding deck and cen-
ogy, e procest neaT the schml site, but in = dinc-
tion perpandicular to the exds of the bridge.




LEARN FROM FAILURE

Fig.| Collnposd FL-Srastmetss Lkmiy Oty pedermion bridgs

Fig-2 Bevation of the preposed Pedastrien Bridgs at AU

Dty condtruction, the aacmbs deck, trs-
o9, ond cyncpy wers cost sepawtsty Bnd in & se-
o, P4, thie deck and disphragm comrsbe
womn cest firgt, then the trus snd the canopy. Ba-
coiuiah e corivhe Bacbebik s ot it oiflarsnt
times, construction oy or cold joints wera laft
ut tha rierhicn Babenmm thie trues i back aand
the slabe. Finally the blilstors over the canopy wem
cmarted o povides comection o the fubus
soping seel plpes.

Aftar all the PT tendons {12 long iucdinel strands
and 65 transverse tendors In the deck and four
in the aanomy and PT bam in the disganels wems
port-tensioned, the main spoan was moved W
the finel location. K wes bamported, rotsbed by
o, and plsced on the bridge plem by two trans-

on March 10, 2018 fes Figs 3 and 4).
On barch 15, 2018, 5 deys after the melocation,

tha main span of the bdidge collped oo LIS
Rourts 41,

Cimgreggm 1| wompevianoed o blow-out of con-
ot gt the unction of diagorwl 11 pnd column
12 exwantiriy o bob A reult, coluim 12 kost sup-
port o tha pylom snd falled with the top titing
apprisitarimty 80 degrees warch the uth, =
shewn In Ag.1 (eeo aleo Ag. K. The Gaee of ool
umn 12 shifted » faw fewt towards the north but
remeined on the top of the pylon. The collapes
af the cnopy, disgonal 11 and the deck mon
followed.

Frobeble couses

Aftar tha bridge collspwed, the Fadaral High-
way Aciminwtration (FHWA) collebomted with the
NTEE o tedd snd svalurie the construction me-
tarials collected from the collapes site, including

Jnuary 20 | Conctruction Philogophy | 33




35 | Conctruction Philosophy | January 2020

FTg. 3 Mnin ypen of the Pachtrien Bridge ot FIU befors, during, snd sfter transportetion

mmpling of concretn, smal bam, ond ona of the
port-termioning rods. NTSE idwrriifed that & conme-
birmtion of the following factom ooumd tha bridos
o ool [ e i gy e, il T P
of tha bricige ceslgn, paor engineering |ucigment,
arnd rponree 1o th ercking thirk seeurmed in th
Joir: mglon which lecl to ewartusd fullbim, snd back
of mdundimey i the beidge desgpn. NTSB oo
cludied tht the fallum of the nods| eglon of tnem
ey 11 and 12 biggped the bridge ta ool
lopa.
Theisiah irmintbgpcicoru ristatbes] i sinnial Tascirges
inchuding the following (s NTSE, Z119%;
Comcristn v il rracbindalis ot &1 thie oo
struction of tha brivige wam not defecthm and
v by raufe jack wied o pot-tiruiion th sieel
mdy 'n member 11 wey opereting s sapect-
wd art thee B of the collapas. Thie sevyples of
concrots teloan for testng showed setfefectony
abrasgrth ot on mbenns 585 MPaL
RIS Brickys Enginasny [FGE) and the Englineer of
Riscrwed (EOR, Tl ey rieogpriin thart e beicdeps
v In cengar of colle peing when they Inspecisd it
b boarfiorw th collapses, Tha corsebs trums hd
ceveloped mamemen wide and desp stuctural
o jeopardizing the imegrity of the bridge.
Tha EOR did not leue (netructione for shoring
tha bridge st sppropriate loostion axd dosms
of the 5 th Street. At the time of collapee, the
poui-isrioning bura wene being ne-tensiored ot
the spacific instructicns of the ECR
that comtribumed to the collapss during con-
sruction siega [Il. FIGA Bridga Engineen mada
significant design srmom In the detsrmination

of omcly, lencling 1o 8 e urdematimetion
of th derersds pleced on oritiesl povtions of
tha paclerrian bridge; and sgnificantly owar
witivartnd the capacity of the rvniosr 1/2 and
11712 In the nodel mglons. The cmda on tha
bricges oocumed dus bo ettt struchucal de-
sign. FIGG Brdgn Enginann shayld huve con-
sl all el eorabruction sty whin ch-
signing the bridgs snd cormectly determined the
ecrviriinyg rhi ki shaar civrines, But seewd-
Ing tr FIGG Bridgn Enginsers Inz., the congtruc-
oy it Berbrriminy thr ik ired sl b
11H2mnntrwghnmdhrhm“
rincyuinin By irtantechiee] covariruetion
g hance b the madn ooy of follum,
M5 Louin Bavger wirk rrort cualifiad by tha Feri-
tlp Dapariragrt of Trengportation to comduct Bn
it i rwvienr e failed bo parform
on solequrte mwiow of the RCG Bridgs Engl
reirs chigiprt. WA Lowits Basge wane of tha
ofplinion thest they wams contrected ta da the fined
ehuick ey s et T chioiippt ek art e
dlrtn steges.
Cranagoitn th el rrtiiasior s amned tho kr ool thart
the cede wom growing (n size, ECR wtated
more then onow thet the cece did not present
ary wefety concorm.
The wmalution of the cweda by EOR, and him
recommendation to m-tension the post-iension-
ing bars of deagonel 11, vwere not ncheded in the
originel design and themfors should have been
sbjmcied to pesr review
The nun'blr 1712 nodsl mglon comuined
non-structural voide ffour hollow vartiosl pips
sewves ond the horizontal drafn pipsl within the




concrata and this might b restad in ovsnptres
o the subseduinet ool g of th mesin span.

Cro £t al., 2020 cormidared four Importent con-
sirection steges (re-atessing,  Drlnpatation,
micoyticn, rrd re-tansioning]) in thelr
rerariahyais of the bridge and Found that the hod-
zomtel companent of tha m-tanaloning foms ower
et ther nasisbines of tha pint ad ceesed it
lide with mepect tn the ceck. Ay the sliding pm-
grintbicd, el webice’ Barbreiiy the chiscc anal polrt
became fully mohilbad, crshing erad damaging
cmcrirbe bocsl by within tha joirt wid th deck. This
carmege fof the coldl jolt, sdiacant joint and deck
amcrrt) produced mooe aliding leeding to the
uitimarte collapes of the antire bridoa,

Conclusliony

Thoar coollazain of the Ferichs [nbiwrartiovd Usihrs-
ty (AL peciegtrion bricks on Memch 15, 2013, which
o] i v wicl inuid 10 pacyde, could hive
been swoided, The fllum s stibuted meinly dug
o wevew exf e chincryrwinr, wihe fikilied b el the
loncing snd conditions of the trum bridge during
th orstruction stage B, which et in sy
wmupported condition, inwteac of the fina| continuous
bridge. Momsower, the cortredior did not roughen
the cold ol av weacifiad In standerds, thue mducing
i shemrriction oepacly of the joirt. In eddition,
though severs| cada wem found during construc-
than anvd smection, which kept on ncressing in sz, all
the pecple imolwd 0 the project neglecied them
and cormidansd tht they wan not orsstrophic,

This artide s besed on the mport of the LS De-
partmemnt of Labor (b, 2019 and the illusiratiors
wwad In this paper om from the mleences cied. #

Mgy, & Ryt ov1 then vt lipptinn of Banch
15, X1 E Pacsirisn Bricom Callscws st Flanid
il ety A, FL, LG Dyt
of Labey; Clesupationsd Snfngy wnd Haalh

At gl st of Crestbcton, July
29 115 pp.
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1AL PE R-107T353, Padewinian Bridem Collspes
Chvir S B0h St Waid, Flousioly dlpech 15, 3HE,
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Pany Submislon fo the NTSE-AL Linherslly City
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Mitya Moitra

Plan well,

reduce risk
with Data Analytics

Digitisation is playing a major role in all sectors including
construction. Data Analytics can help improve asset
investment planning, reduce project life-cycle cost, optimise
budget planning and reduce risk

December 5, 1990: A loud noise that sounded
like a gunshot. And within seconds, the Magnolia
bridge on the west coast of America “folded like
a deck of cards,” pushing 64 persons and 32
vehicles into the river, killing 46.

How did it happen? What led to this tragedy?
Naturally, the party in power faced mudslinging
for approving the construction of a bridge that
had significantly higher composition of sand than
cement. This incident happened at a time when
digitization was unheard of, and construction de-
cisions were not backed by data.

But now, almost three decades later, when
the world is going through a digital disruption,
Arcadis has done a case study on the Magnolia
bridge. And it has successfully designed an ana-
Iytics strategy to maintain built assets like bridges,
pavements, highways, buildings.

So, what are the key areas that construction
companies need to consider? To allay fear of any
mishap that arise because of engineering failures
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resulting in loss of time, material, labour and in
some cases, loss of life? Let’s have a look!

What are the types of assets?

The adage “The whole is greater than the sum of
its parts,” is true in the case of asset types, i.e. The
Sum of the Parts is Greater than the Whole. The de-
sign of Magnolia bridge treated it as one asset. How-
ever, this approach discounted the fact that different
parts of the asset are made for different purposes
and should not be treated in the same way.

Bridges, for example, are at a different hierar-
chy, level of complexity and size as compared to
its components which comprise various types of
stones, iron, steel parts. These parts have different
dimensions, malleability, tenacity and effectively
serve a specific purpose for the whole asset type.

What is asset health?
Assessment of asset health requires us to look at
an asset with a holistic view rather than tracking a




few metrics which might be direct pain points
from an operational side of things. These mea-
sures can be grouped into:

Asset data: This would subset into attribu
tes including age of the asset, material com-
position and warranty period. The age and
remaining asset life are key metrics to help us
understand percentage investment in asset
maintenance and effective cost deterioration.

Operations data: This alludes to sensors,
temperature and energy consumption data
which is valuable to calibrate metrics and en-
sure that they are below the threshold levels.
For example, in the case of bridges near wa-
ter pipes, this data is critical to keep in check
emergency situations like pipe bursts.

Interactions data: Data should span
structured as well as unstructured fields in or-
der to accurately track sentiment. Such data
attributes include maintenance and failure
logs, which will be useful to analyse key words

and text fields for asset data that will help us
understand the definition of failure of an asset.
This is crucial to catapult maintenance efforts
in the right direction.

Environment data: This will pull in weather
as well as location data which will determine
the maintenance strategy by region. Different
geographies require different types of mainte-
nance efforts due to change in temperature,
soil composition and altitude.

The Magnolia bridge design lacked a
360-degree view of data and was a product
of the gut feeling of engineers and over-con-
fident project managers who were trying to
meet unrealistic timelines to win a tender for
another bridge construction project.

A spatial view of objects

Everything is interconnected. Construction
of assets should be in congruence with the
purpose of why they exist.
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The west coast at the time of the Magnelia
bridge mishap was a product of uneven spatial
development. Construction in the financial hubs
was not matched by adequate housing and infra-
structure provision, especially transport.

Investment in housing infrastructure should be on
a high priority to accommodate an ever-increasing
population, as well as an influx of people due to ur
ban life and job creation with increase in employ-
ment rates. Main bridges and other major structures
should be built at an optimum distance from town
centres and supermarkets to channelize transport.

Using resilience stress testing measures, the
government also needs to ensure that systems
can cope with threats, espeacially those intensified
by the increased interdependence of infrastruc-
ture systems.

What type of problems occur
in asset maintenance?

The type of maintenance applicable to an asset
type ranges from reactive, proactive, predictive and
preventative. This results in job types that are suitable

for work needed for the asset, e.g. inspection, clean-
ing, rewiring, repainting, repairing, replacing, etc.

Sometimes the replacement or refurbishment
cost is too expensive to be afforded with the bud-
get, in which case the company will need to go in
for the next best cost-cutting option.

Mitigating risk

Asset risk is measured against probability of fail-
ure (PoF) and consequence of failure (CoF), risk
being the product of the two. Having a high PoF
is not necessarily a big problem if the CoF is small.
Also, run-to-failure is a valid asset maintenance
approach for low CoF components. In order to
mitigate risk, we want to reduce either the PoF or
CoFto optimise investment.

How to deal with failure?

Failure might occur on one asset type, but its
effect is triple. The nature of materials used in
bridge construction changes over time, This can
take us to the zone of ‘known unknowns’, where
there is at least an awareness of metrics that could
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change, and ‘unknown unknown’ which can ampli-
fy the effect of failure. It is important to ask specific
questions such as:
What is the useful life at which the asset type
exceeds 80% PoF?
What is the minimum number of repairs needed
until the condition of the asset degrades?

Asset investment planning

We should look at different investment scenar-
ios in order to optimize costs and minimize risk.

If money were unlimited, there would be noth-
ing to optimise. Optimisation only becomes im-
portant because in the real world we have finite
resources and other constraints that prevent us
from always doing the ‘best’ thing.

Engineers focus on very specific issues and what
the best solution would be for that specific com-
ponent on that specific bridge and ‘miss the wood
for the trees.” By delivering a cheaper but good
enough intervention, more work can be delivered
which might enable a better overall outcome
across all assets.

‘
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BUTTRESS

Data Analytics

“Progress is impossible without change,
and those who cannot change their minds
cannot change anything”.

Bridges have collapsed. It can happen in the
future too, but the same mistakes should not be
repeated. If an asset is about to fail, we need to
provide warnings of failure 30 hours before they
oceur rather than before 30 minutes.

Data Analytics is leading the way to improve
asset investment planning, reducng project
life-cycle costs of built assets and estimating the best
way to optimise budget planning and risk maintenance.

The construction industry is a laggard vis-a-vis
digitization, though education and healthcare
are in a similar category. These industries too can
capitalise on the proliferation of data and add val-
ue to mankind with breakthrough research work
and case-studies which can be implemented and
productionised. 0

Mitya Moltra, Principle Consultant, Arcadis, Bangalore.

mitya. moitra@arcadisgen.com

SPANDREL WALLS
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Cement that bends

Work wonders with Engineered

Cementitious Composite

The fast growing construction industry requires new materials that can
keep up with the pace with new trends in construction. Engineering
cementitious composite is one such material that has superior
properties than conventional concrete. Read more to know more.

C oncrete, being one of the most popular
artificial materials on earth, needs no in-
troduction. It is composed of coarse aggregate
bonded together with fluid cement which hardens
over time. The constituents of conventional con-
crete are cement, coarse aggregates, fine aggre-
gates, and water.

Concrete has a number of advantages: its ability
to take large compressive forces, its long life and
relatively lesser cost of maintenance add to the
economic benefits. Concrete is economical if the
ingredients are readily available. Other advantag-
es are it can be moulded into any shape and has
strong fire safety features.

Like every other material, concrete too has
disadvantages, one of which being its disability
to take tensile strength. It has low ductility, low
strength to weight ratio and is susceptible to
cracking. Though concrete has been in use in spite
of these disadvantages, the lack of bendability be-
came a pushing factor in developing new types

of concrete. Cne such concrete is Engineered
Cementitious Composite (ECC).

What is ECC?

Engineered cementitious composite (ECC) is
also known as bendable concrete. The constitu-
ents of bendable concrete are cement, fine aggre-
gate, water and specially selected short random
fibers, usually polymer fibers. Unlike regular con-
crete, ECC has a strain capacity in the range of
3-7%, compared to 0.01% for ordinary Portland
cement {OPC} concrete. ECC therefore acts more
like a ductile metal than a brittle glass {as does
OPC concrete).This concrete thus erases one of
the major disadvantages of conventional concrete,
i.e., low ductility.

Engineered Cementitious Composites (ECC)
has been under development at the University of
Michigan's {U-M) Advanced Civil Engineering Ma-
terials Research Laboratory (ACE MRL) since 1992.
ECC was invented by Dr. Victor C. Li, director of
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Figure 2:Bendable
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ACE. The material constituent of ECC is similar

to that of fiber reinforced concrete (FRC), i.e.,
water, cement, sand, fiber, and some common
chemical additives. ECC is prepared by ap-
plying principles of microstructure tailoring to
precisely control the interaction between the
different materials that make up ECC.
Microstructure tailoring is the process of
predicting the properties and characteristics
of combinations of materials based on known
properties of the individual materials before
combining them. ECC is thus a carefully engi-
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neered system. Every component is specifically
designed to work with the others to achieve
desired performance characteristics. ECC ex-
hibits higher performance characteristics in
terms of flexibility, fatigue resistance, very low
fluid permeability, and compressive strength
similar to that of high strength concrete.

Bendable concrete belongs to the group
of HPFRC (High Performance Fiber Rein-
forced Cement Composite} because of the
very high plasticity of the material. ECC has
a strain capacity in the range of 3-7%, com-
pared to 0.01% for Ordinary Portland Ce-
ment (OPC) concrete. Hence it acts more like
a ductile metal than a brittle glass (as does
OPC concrete). Tensile properties superior
to other fiber reinforced composites, ease of
processing when compared to the conven-
tional cement, the use of only a small volume
fraction of fibers (~ 2%), tight crack width,
and a lack of anisotropically weak planes,
makes ECC unique.

These properties are largely due to the in-
teraction between the fibers and cementing
matrix, which can be custom-tailored through
micromechanics design. The fibers in ECC
create many microcracks with a very specific
width, rather than a few very large cracks (as
in conventional concrete.) This allows ECC to
deform without catastrophic failure.

Due to the microcracking behaviour, ECC
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Figure 3: Self healing
of cracks

Figure 4:
polyethylene fibre

exhibits superior corrosion resistance and
self-healing. The corrosion resistance is exhib-
ited because the cracks developed in ECC are
so small that the aggressive medium cannot
penetrate and attack the reinforcing steel. On
coming in contact with water the exposed un-
reacted cement particles in the cracks hydrate
to form products that expand and fill the cracks
thereby preventing transport of fluids and re-
gaining the mechanical properties.

These products appear as a white 'scar’
material filling in the crack. Though this phe-




nomenon has been observed in a variety of
conventional cement and concretes; however,
above a certain crack width self-healing be-
comes less effective. It is the tightly controlled
crack widths seen in ECC that ensure all cracks
thoroughly heal when exposed to the natural
environment.

Preparation of ECC

In terms of material constituents, ECC utiliz-
es similar ingredients as fiber reinforced Con-
crete (FRC). It contains water, cement, sand,
fiber, and some common chemical additives.
Coarse aggregates are not used as they tend
to adversely affect the unique ductile behav-
ior of the composite. ECC is made from CEM |
42,5R Portland cement, siliceous fly ash, quartz
sand, water, super plasticizer and fibrous rein-
forcement in the form of short polyvinyl alco-
hol (PVA) fibres. The particle size (diameter) of
composite components does not exceed 200
pm: 1-100 pm (cement), 1-45 pm (fly ash), up
to 200 pm (sand).

An example of the proportion of the compo-
nents (by mass) is as follows: cement: fly ash:
sand: water = 1:1.2:0.8:0.55. Super plasticizer is
used in the amount of about 3% of the weight of
the cement. PVA (Polyvinyl alcohol) fibres with a
length of 12 mm and diameter of 39 ym are add-
ed in the amount of 2% by volume (26 kg/m3). A
typical composition employs w/c ratio and sand/
cement ratio of 0.5 or lower. A very high amount
of fly ash, whose particles are smaller than ce-
ment grains, provides the uniformity of the ce-
ment matrix. The addition of fibres increases

Figure 5 : Micro
cracks developed
in ecc

Figure 6 : polyvinyl
alcohol fiber

ductility (plasticity) of the composite.

ECC can be prepared in ready-mix plants and
transported to construction sites using conven-
tional ready-mix trucks because of the relatively
small amount of fibers, and its chopped nature.
The mixing process of ECC is the same as that
followed in normal concrete. As the mix has self
— consolidating characteristics, it need not be vi-
brated while placing. The moderately low fiber
content has also made shotcreting ECC viable.
Also, the most expensive component of the com-
posite, fibers, is minimized resulting in ECC that
is more acceptable to the highly cost sensitive
construction industry.

Engineered cementitious composite is a
mortar based composite that belongs to the
high performance fibre reinforced composite
category. It exhibits better properties in terms
of strain capacity, crack resistance, durability,
and damage tolerance when compared to
conventional concrete. The cost of ECC is cur-
rently three times that of normal concrete per
cubic yard.

However initial construction cost savings can
be achieved when ECC is used, through smaller
structural member size, reduced or eliminated
steel reinforcement, faster construction offered
by the unique fresh and hardened properties
of ECC. Engineered cementitious composites
are designed to produce a strong and flexible
material that can be used in numerous applica-
tions where fiber reinforced concrete may not
be suitable.

CP News and Features
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Rock formations

Critical for geotechnical design

Good knowledge about the different rocks and their characteristics is necessary
for any foundation design. The conventional technique of following shear and
settlement is not enough.




F oundation designs are often made by

considering only the shear and settlement
characteristics of the soil or rock foundation be-
neath. However, the behaviour of the rock for-
mation is very much influenced by how the layer
was formed, whether it is in-situ disintegrated,
sedimentary, metamorphic or deposited. Here is
a brief look at different types of rocks and how
they are formed.

Igneous rock

Ignecus rock is the mother of all rocks and
soil from which all other types of rocks and soil
are derived. Igneous rock is formed when hot,
melten rock originating deep within the earth,
near active plate boundaries or hot spots, rises
towards the surface and crystalizes.

If the molten rock flows close to the earth
surface, it solidifies almost instantly upon expo-
sure to the relatively cool temperature of the at-
mesphere. This quick cooling results in smaller
grained mineral crystals that don't have much

time to grow. Basalt is an example of this kind of
extrusive formation.

Sometimes the molten lava gets trapped deep
inside the earth where it cools very slowly over
many thousands or millions of years to form intru-
sive rock. When the individual mineral grains have
a very long time to grow, they attain a relatively
large size and the result is an intrusive rock like
granite that has a coarse grained texture.

Disintegrated rock

Under conditions of high temperature and heavy
rainfall with altemate wet and dry periods like in
India and other tropics, soil leaches out, changing
the texture of the igneous rock and leaving only
oxides of iron and aluminum. Such disintegrated
rock with high ferrous content is laterite. Those
with alumina content will have the characteristic
greyish white colour.

Laterite is widespread in India (10% of the
total gecgraphical area) and is a great source of
building material as it can be easily cut with a
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spade but hardens like iron when exposed to air.

Sedimentary rock

Sedimentary rocks are created when pieces of
rock loosens up through weathering and are trans-
ported from their place of formation by means of
water or wind and deposited in a basin or depres-
sion, usually lakes and oceans, where sediments
get accumulated. Sedimentary rocks are differenti-
ated based on the size of their grains, the smallest
grains being clay, then silt and, lastly, sand.

After transportation and deposition, external or
internal chemicals are needed for the loose rock
to get consolidated into sedimentary rocks. The
action of external chemicals makes it exogenstic
formation while internal chemical action makes it
endogenstic. Sand stones are exogenetic while
limestone and dolomite are endogenetic.

Metamorphic rock

These rocks were criginally either ignecus or sedi-
mentary. These have been altered by pressure, heat
or infiltration of other hot chemicals so that the orig-
inal characteristics of the rocks are changed. These
rocks are resistant to weathering. Slate, gneiss, mar-
ble and schist are metamorphic rocks.

Deposited soil

The sedimentary rocks carried away by water
and wind deposited without any chemical intru-
sion or pressure becomes soil. Depending on the
depositing method they become either very fine-
grained as in clay; less fine as in silt and sand; and
larger grains called gravel. A combination of any
of these could be silty clay, clayey silt and sc on.

Behaviour of different formations

a. Igneous Rocks

These having been originally formed in-situ,
are very strong with sufficient, multiple layers for
transferring load, so there is hardly any settlement.
The weakness, however, in these rock formations
are the crevices. Many a time, these crevices are
vertical or near vertical. Extreme care has to be
taken to observe the behaviour of these crevices.

If lateral confinement is present, the movement
under loading will be limited. However, in its ab-
sence, stabilization of the crevices can be achieved
by grouting. A maximum load carrying capacity of
10 kg per sq. cm can be achieved with this type of
rock formation.

If the crevices are in the horizontal direction, it
can take much higher load intensity, even up to




20 kg per sq. cm, with small degree of settlement.
Igneous rocks without any crevices can take a load
which is more than the crushing strength of even
concrete.

b. Sedimentary rocks

These being disintegrated in-situ, will not un-
derge much settlement under loading. Even if
there is any small settlement, it will be elastic. The
problem with these formations, however, is the
washing out of the binding material by the flow
of water. If the binding material is washed out,
the grains become free and the strength reduces
drastically. This usually occurs during dewatering,
when water is pumped out from foundation pits
by upward flow of water, or when rain water flows
over the cut surface. After ensuring that proper
precautions are taken, these layers can be loaded
between 5 and 7.5 kg per sq. em depending on
the disintegration. Vertical cuts could also be giv-
en during excavation to prevent water from flow-
ing over the open cut surface.

¢. Metamorphic rocks

A proper analysis has to be made in foundation
design for metamorphic rocks. Since it is resistant
to both the action of water and weathering, a well-

formed metamorphic rock can be loaded up to 10
kg per sq. cm.

d. Deposited soll

Clay deposits, fine silt and sand requires a de-
tailed study. Clay has the propensity for settlement
due to the process of consolidation. Settlement
due to consolidation is a time-bound process that
can be accurately studied in the laboratory and
any foundation has to be designed based entirely
on the allowable settlements.

The problem with clay is that it swells. Clay ex-
erts a pressure of about 1 to 2 kg per sq. cm on
swelling and shrinks substantially as well while
drying. These factors have to be taken into con-
sideration. Treatment with lime intrusion reduces
the swelling properties of clay and this has been
successfully adopted.

Loose silt layers below water table are vulner
able to liquefaction under earthquake forces. A
possible method of improving the liquefaction
characteristics is add density to loose silt with
coarse grained sand. It is also possible to adopt
techniques like using piles into deeper foundation
to take the load to a firmer stratum.

Good knowledge about the different rocks and
their characteristics is necessary for any founda-
tion design. The conventional technique of follow-
ing shear and settlement is not enough. Inherent
knowledge of the different racks and their char-
acteristics would allow geotechnical engineers
the possibility to employ the maximum bearing
capacity with minimum settlements. o]
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alumnus
develops
device to

fight
alr pollution

In an attempt to curb air pollution
caused by vehicles on the road,
Debayan Saha, an lIT Kharagpur
graduate, has developed a device
called ’-2.5' (Minus2Point5), which
influences the pollutants like PM
2.5 in such a way that they act like
magnet, attracting particulate
pollutants from the ambient
atmosphere to get attached to it.
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Debayan Saha

D elhi, the national capital, has turned into

the capital of air pollution as well. A study
of 1650 cites conducted by the World Health
Organization (WHO) had found the air quality in
Delhi to be the worst among major cities in the
world. Estimates show that around 2.5 million
people in India die every year due to diseases
arising from air pollution. And, no wonder, efforts
are underway at different levels to stem the dip in
air quality.

Of all the major air pollutants, particulate mat-
ter below 2.5 nanometer (PM 2.5) renders humans
ill through constant exposure. The source of PM
2.5 is mostly combustion based. More than 95%
of emissions from diesel, petrol, open waste com-
bustion fall under PM2.5. The size of this particle




enables it to enter the lungs and bloodstream eas-
ily and cause harm.

In an attempt to curb air pollution caused by ve-
hicles on the road, Debayan Saha, an IIT Kharag-
pur graduate, has developed a device called *-2.5'
(Minus2Point5). Inspired by the fundamentals of
physics and Michael Faraday, the device devel-
oped by this Global Biodesign Fellow at Stanford
University uses a technology that is a combination
of electric energy and wave energy. This influences
the pollutants like PM 2.5 in such a way that they
act like magnet, attracting particulate pollutants
from the ambient atmosphere to get attached to
it. As the volume of particulate matter that gets
attached to the device grows bigger, they fall off
safely to the ground.

Saha claims that when fitted to the exhaust pipe
of one car, the device can neutralize pollutants
emitted by 10 cars in its vicinity. The device starts
when the vehicle is started. The advantage of us-
ing this device, according to him, is that it does
not have any filter and hence does not require fre-
quent replacement or cleaning.

PerSapiens, the startup promoted by Saha with
Dr. Shahi Ranjan, a biomedical scientist from NUS,
and Yogesh Agarwal, also an IIT alumnus, has set
combating air pollution as ene of its important
goals. Saha and his team are in talks with various
organisations to commercialise the product.

CP News and Features
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C onstruction industry is booming. With
that comes the urgent need for latest
technologies and machinery. The Tenth Edition
of EXCON, organised by the Confederation of
Indian industry (Cll), at BIEC Bengaluru from
December 10 to 14, to reflect the fast-paced
changes happening in the industry and the
many technologies that are coming in, proved
a huge draw this year as well.

EXCON EXPO, -casily South Asia’s
largest construction equipment exhibition, was
inaugurated jointly by Union Minister for Road
Transport and Highways and MSME Nitin
Gadkari and Karnataka Chief Minister B.S.
Yeddyurappa. Being the largest of its kind,
the event was attended by well over 2000
exhibitors, including 390 overseas com-
panies from over 21 countries. It covered

a display area of about 3 lakh square metres,
attracted over 70,000 business visitors and saw
several product launches by various compa-
nies.

With the theme, ‘Smart i-Tech-Next Gen
India @75, the event showcased the latest
technologies and machinery in the construc-
tion industry. The Cll team left no stone un-
turned to make the event a thumping success
as was evident from the meticulous planning
that had gone into the layout of the EXCON
venue, the many side-events, product launch-
es and the way each guest found the expo a
wholesome and rewarding experience. They
were ably supported in their endeavour by the
Indian Construction Equipment Manufacturers'
Association (ICEMA) and the Builders Associa-
tion of India (BAI).
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Women in focus

The 10th Edition of EXCON also created
history with its special focus on women in the
male-dominated construction industry. The
event thus saw introduction of Women Build-
ing India- Equal Opportunity Awards to doff
the hat at all those women professionals who
have made an indelible mark in the industry.
Besides the honour roll-call, there were also
seminars on women's emerging role in the con-
struction sector.

EXCON 2019 venue also played host to
several conferences and seminars on themes
and sectors such as Defence and Paramilitary,
Micro Small & Medium Enterprises (MSMEs),
Components & Parts, Green Buildings, Smart
Cities, Urban Development and Logistics. The
event also saw exhibitors coming in with all

categories of construction equipment, ranging
from aggregate and asphalt equipment to pil-
ing equipment.

Among them were such international brands
as JCB, Sany, Bobcat, Volvo, Scania, Schwing
Stetter, Caterpillar, Mahindra, Komatsu, Larsen
& Toubro, to name a few. Exclusive pavilions
were set up to showcase latest advances in Ar-
tificial Intelligence (Al), Internet of Things (loT)
and Mechatronics relevant to the construction
industry.

JCB India, one of the leading earthmoving
and construction equipment companies in the
country today, launched its new intelligent ma-
chines including the new ecoXpert 3DX Back-
hoe Loader, a machine with fuel savings of up
to 12% and up to 22% lesser maintenance cost
and its new range of side-engine Tele-handlers




at the event besides introducing the NXT se-
ries and the Quarry Master range of excava-
tors. The new 3DX comes loaded with JCB's
‘IntelliPerformance’ and ’IntelliDig” technolo-
gy, which will give customers real time infor-
mation about the performance of the machine.

Komatsu India Pvt Ltd and Larsen & Toubro
put together a magnificent show at EXCON,
showcasing their technological prowess and
service capabilities. Komatsu, Scania and L&T
had 19 machines on display at EXCON this
year. The star of the show was Komatsu PC210-
10MO Hydraulic Excavator, the next genera-
tion machine, which was also launched at the
event. L&T launched Komatsu G2-LI, a multi-
purpose grease designed for all components
covering majority of the Komatsu range of con-
struction equipment. It is an extreme pressure
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lithium grease with excellent mechanical stabil-
ity, which means that this grease maintains its
consistency for long hours.

D85 Crawler Dozer and GD535 Motor Grad-
er, imported from Komatsu Ltd, were also on
view. Other Komatsu machines on display at
the L&T Pavilion included a wide range of
hydraulic excavators—PC71, PC130, PC300-
8, PC350-8 and PC450— manufactured by
Komatsu India Pvt Ltd at Oragadam, Chennai,
and which are popular in the construction in-
dustry in the country.

Playing its part in the ‘Make in India’ initia-
tive, L&T Construction Equipment Ltd offered
a wide range of road machines such as the
Wheel Loader, Vibratory Compactors, Pneu-
matic Tyred Roller, Hydraulic Paver and Skid
Steer Loader. These equipment incorporate

o)

January 2020 | Construction Philosophy | 55




a world-class features and are fitted with L&T
DigiEye for online tracking. These machines
are for multiple applications such as earth-
work, land development, irrigation, blue metal
quarry and have already marked their signature
across the industry.

Mahindra Truck and Bus (MTB), a part of the
Mahindra Group, displayed its range of out-
class best performing tippers. These tippers
are well suited for construction related applica-
tions. MTB also displayed its LCV tipper—the
Load king OPTIMO. This model, with its com-
pact architecture, is ideal for last-mile applica-
tions like sand mining and construction.

Volvo Construction Equipment (Volvo CE)
had arrived with a wide range of construction
and mining equipment that serve the key in-
dustrial segments of road construction, mining

and general construction. As it offers products
with the highest reliability, productivity, safety,
combined with lowest cost of operation, Vol-
vo CE is a natural choice for organizations and
contractors who play a pivotal role in infrastruc-
ture growth in India.

Schwing Stetter displayed all of their 22 new
products this year. Schwing Stetter India aims
to position itself as one of the most prominent
infrastructure equipment partners in the coun-
try with their new product line. They are be-
coming an active performing enterprise in all
government projects. Internet of Things (loT)
solutions, dashboard for batching plants, gate-
way device, hi-tech weighing systems, and a
Schwing smart-track and Stetter concrete tran-
sit mixer with mobile app were received with
vows at the event.

e B H%-!*u‘l e
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Scania Commercial Vehicles India exhibit-
ed its recently launched NTG Heavy Tipper,
parts and service solutions along with BS-IV
CEV ready industrial engines, at EXCON. The
launch of NTG and the opening of its central
warehouse in Nagpur have made 2019 an im-
portant year for Scania in India.

Sany, one of the largest equipment manu-
facturers in the world, unveiled over twelve
new products at EXCON and these included
the complete excavator range, truck crawler,
and all-terrain cranes, road equipment includ-
ing graders, mining equipment and piling rig.
Sany's newly launched products will soon be
available all over India. Its hydraulic excava-
tors, piling machinery, crawler cranes, mobile
port machinery and road machinery are con-
sidered to be the best while its concrete ma-

chinery ranks first in the world.

A must-go event now

India is one of the largest industrial markets
in the world and the footfall at EXCON truly
reflected this. Besides several national play-
ers, scores of international experts and service
seekers were could be seen milling around the
various stalls to see the new products and tech-
nologies on display.

From all available indications, the equipment
majors were a happy lot seeing the enthusiastic
response to their wares from the visitors. One
also could see that EXCON, into its 10th edi-
tion, is here to stay as a must-go happening in
the international events calendar of the con-
struction industry.

CP News and Features
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A.N.Prakash

lgnore
documentation
: fo your peril
N

due to lack of knowledge of
the legal implications, docu-
mentation and record keeping
is relegated to the lower end
of priorities. In such situations,
‘ records of commitments made
are not maintained or are in-
sufficient or improperly main-
tained, which is a very risky
thing to do.
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he primary objective of construction

project management is to ensure that
a project is delivered successfully—to the
specified quality, within budgeted cost and
on time. In order to achieve these objec-
tives, one of the most important elements of
construction project management is ‘Contract
Management'.

Contract management plays a major role in
the project life cycle. Commencing from the
tendering process with the preparation of ten-
der documents, proceeding to award of work
by converting the tender document into a con-
tract document and administering the contract
through the construction phase to the close
out phase, contract management plays a signal
role in any construction project.

Once the centract is awarded and the con-
struction site is handed over to the successful
contractor, it becomes the responsibility of the
contractor to deliver the project as per the
terms of the contract. The parties who have
entered into a contract must also adhere to the
terms and conditions of the contract. Needless
to say, for the success of any project and its
smooth running and completion, it is necessary
to ensure that the contractual obligations spec-
ified in the contract document are adhered to.

It is at this stage the site staff play a ma-
jor role. Key among the many tasks that the
site staff have to perform is to be aware of is
the importance of maintaining essential
records of communication, documents and
correspondence.

The site personnel have the advantage
of meeting with the vendors every day and
discuss with them inevitable site issues and
challenges that are part and parcel of a con-
struction project. Most of the time, the site per-
sonnel spend theirtime in resolving day-to-day
issues and coordinating with several agencies
to avoid causing hindrances to each other.

This is a time-consuming process. As a result,
and also due to lack of knowledge of the legal
implications, documentation and record keep-
ing is relegated to the lower end of priorities.

GUEST COLUMN

In such situations, records of commitments
made are not maintained or are insufficient or
improperly maintained, which is a very risky
thing to do.

Following are a few of the very important

documents that are to be maintained at any
project site. These documents play a major
role during arbitration processes in the event
of major differences between the parties in-

volved.

Site dairy (weather records, DPR,)

Site Instructions book

Drawings register

Register of tests conducted on materials for
quality assurance.

Minutes of meetings {decisions taken)

All correspondence, both electronic and

hard copies.

Site progress photographs

Statutory compliance documents.

Quality compliance records {Nemmadi.in App)
Safety (records of any reportable incidents)

Site Dairy

What should the site dairy record and who
should maintain the site dairy? The site dairy
should preferably be maintained by the project
manager representing the client in the project
office. The project dairy is also project specific,
commercial, hospital, residential, stc., it is nec-
essary to have the recorded information coun-
tersigned by vendors’ representative too, to
avoid dispute or disagreement at a later stage.
The information recorded in the dairy would
be required for contractual reasons.
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¢) Rainfall measured.

d) Personnel schedule.

e) Equipment schedule.

f) Record of any reportable
accidents that occur.

g) Production targets and
achievements.

h) Site instructions re-
ceived.

i) Drawings received.

i) Issues that are causing
delays.

k) Work that is to be rec-
tified.

I) Site meetings held and the date for the next one.

Drawing register

Drawing register (hard copies of the draw-
ings are a must at the site) maintains record of
all Good for Construction (GFC) drawings or
working drawings released from the office of
architects and consulting engineers. The draw-
ing register records and maintains the list of
drawings that are issued, date on which they
are issued, number of copies and revisions re-
cords how many copies have been issued to
whom.

Changes to drawings
may result in a variation
if the work that is to be
changed has already start-
ed. On the other hand, if
the work has not yet start-
ed and materials have
not been purchased for
the original design, the
change may not result in
a claim.

Site photographs
A few decades ago, be-
fore the advent of phones
with cameras, it was an or-
deal to record project sta-
tus using digital camera.
With the advent of phone
. cameras, photography is
| possible by anyone who
' possesses a cell phone.

And cell phones are ubiquitous today.

Needless to say, there cannot be a better way
of recording site conditions than a photograph
with date and time. They are invaluable. To give
a better perspective of progress of work, it is
advisable to take few progress photographs
from the same vantage points. Also, with CCT-
Vs installed at various locations, real time pro-
ceedings at the site can be video recorded.

Site photographs are invaluable in record-
ing conditions on a particular date and time. A
picture tells the whole story. However, it is im-
portant to capture additional information about
the picture as well. The additional information
is needed to place the image in time and place
so that it can be utilised.

Staff at project sites would do well to remem-
ber the above checklist and keep the above
mentioned records along with many other im-
portant documents. ®

A.N. Prakash is Managing Director, A N Prakash Construc-
tion Project Management Consultants Pvt. Ltd.
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Base isolation is a well-defined building protection system against earthquakes.

Elastomer-based isolators have been widely studied and used globally. Steel or
nylon fibre reinforcement inside the elastomeric isolators provide high vertical
stiffness, whereas rubber segments between reinforcement layers provide low
horizontal stiffness. Automobile tyres have a similar effect as that of the steel
plates or nylon fibres, inside the conventional elastomer-based isolators, writes
Prof. Manish Kumar, Prof. Suhasini N. Madhekar and Harshavardhan Vairagade.

E arthquakes have caused tremendous loss
of property and lives around the world.
Attenuating the effects of severe ground motions
on structures is one of the most researched topics.
Reduction of seismic demand on structures can be
achieved by providing certain degree of flexibility
to the structures by installing devices with low hor-
izontal stiffness. There are many seismic isolation
devices to serve this purpose and, among these,
elastomeric bearings are the most widely used.

Insertion of flexible layer increases deflection of
the structure, thereby increasing its duration and
reducing the base shear. An alternative low-cost
seismic isolation system can be put in place if we
use scrap rubber tyres. The primary objective here
is to develop a base isolation system from easily
available waste tyres at an affordable cost, which
will be effective in reducing the seismic demand
on structures.

Scrap Tyre Rubber Pads (STRP) provide several
advantages such as low-cost, weight reduction,
ease of handling and environmental benefits.
Lightweight seismic isolation pads can be made at
a low cost through recycling otherwise useless ma-
terial—the scrap tyres. Steel reinforcement inside
the conventional elastomeric isolators provides
high vertical stiffness, whereas rubber segments
between reinforcement layers would provide low
horizontal stiffness. Rectangular shaped layers cut
from tread sections of used tyres and then piled
on top of each other can function as an elasto-
meric bearing. STRP may be used as a low-cost
alternative to conventional bearings, for seismic
isolation of massive structures, masonry structures,
pedestrian bridges and for equipment isolation.

Properties of STRP specimen, viz. vertical and
horizontal stiffness and shear modulus were eval-
uated were part of our study. Experiments were
performed on STRP of dimensions 200x200x 130
mm. The steel and rubber layers were vulcanized
together to make them behave like a composite.
The test results showed that the STRP is an attrac-

tive and viable alternative to commercially avail-
able isolation systems. The cost of one STRP sam-
ple is very low and easily affordable, compared
to the cost of conventional isolators. STRP may
be used as a low-cost alternative to conventional
elastomeric bearings for seismic isolation.

Seismic Isolation

The seismic forces on the structures can be re-
duced if the fundamental time period of the struc-
ture is lengthened or the energy dissipating capa-
bility is increased. Seismic isolation is a method
of controlling the seismic response of structures
through yielding of the isolators, possessing gen-
erally bi-linear force deformation relationship. It
decouples the structure from the horizontal com-
ponents of the ground motion by interposing
structural elements with low horizontal stiffness
between the structure and the foundation. This
gives the structure a fundamental frequency that
is much lower than both; its fixed-base frequen-
cy and the predominant frequencies of the earth-
quake ground motion.

Elastomeric Bearings

Elastomeric bearings consist of multiple layers
of elastomer and steel shims, which carry gravity
load of the superstructure and provide horizon-
tal flexibility to reduce the level of seismic forc-
es transmitted to the superstructure. The reason
behind the popularity of the elastomeric bearings
is the restoring force provided by the elastomeric
material. Fig. 1 shows a typical circular elastomeric
bearing. These bearings are composite elements
made up of natural or synthetic rubber layers
bonded to reinforcing steel shims in alternate lay-
ers. Rubber, owing to its low shear modulus, ac-
commodates large horizontal displacements, and
steel shims combined with almost incompressible
rubber provide high vertical stiffness. High damp-
ing capacity, high horizontal flexibility, and high
vertical stiffness are their important characteristics.




Scrap Tyre Rubber Pads (STRP) provide several advantages such as
low-cost, weight reduction, ease of handling and environmental
benefits. Lightweight seismic isolation pads can be made at a low
cost through recycling otherwise useless material—the scrap tyres

Scrap Tyre Rubber Pads

Steel or fibre reinforcement inside the elasto-
meric isolators provides high vertical stiffness,
whereas rubber segments between reinforcement
layers provide low horizontal stiffness. Automo-
bile tyres are produced by vulcanizing rubber with
either steel or nylon fibre mesh in different forms
which have a similar effect as the steel plates inside
the conventional elastomer-based isolators. Since
the tyres are designed for friction, load transfer be-
tween scrap tyre layers would be large enough to
keep all layers intact.

LT

Fig. 1. Typical elastomeric bearing

Types of tyres

(i) Nylon Tyres: They consist of layers made from
nylon cord. Such cross ply tyres provide a strong
and rigid sidewall causing the tyre to overheat
when used on a hard road surface and thus cause
the tyre to wear out quickly. Thus, these types of
tyres are not suitable for trucks and buses.

(i) Radial tyres: They consist of steel reinforce-
ment vulcanized with rubber. The flexibility and
the strength help the radial tyres to absorb the
impact shocks and the bumps more effectively
than the cross ply tyres. The vertical load carrying
capacity of the isolators made from nylon tyres is
less as compared to the radial tyres as the radial
tyres consist of steel mesh, which helps them to
bear larger vertical loads.
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The seismic forces on the structures can be reduced if the fundamental
time period of the structure is lengthened or the energy dissipating
capability is increased.

Preparation of STRP specimen 4 shows test set up for compression test and for
As part of our study, several samples of STRP bear-  shear test.
ings were prepared by processing them through Fig. 4. Testing [Heavy Structures Lab, IIT Bom-
various stages, as shown in Fig. 2. The number of bay]
elastomer layers used in the conventional elasto-
meric bearings generally varies from four to eight.
The more the number of strips, more flexible are the
STRP bearings in the horizontal direction. However, a
greater number of strips results in reduction of their
stability.
Fig. 3 shows STRP samples used for the study. Fig.
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Base isolation system using STRP isolators can be used as a low-cost alter-
native to conventional elastomer-based pads for seismic isolation of massive
structures (e.g. stone wall rural masonry) or for temperature induced defor-
mation compensation of rural bridges.

ple shear stiffness adjustment by changing the layer
numbers, and positive environmental impact are the
complementary advantages. Based on the test re-
sults, following conclusions are drawn.

1)The low vertical strength is associated with nylon
mesh in scrap tyres and additional steel shim plates
may be used between tyre layers to significantly
improve the axial load capacity of STRPs.

2)The shear modulus values of the STRP specimens
reveal that the rubber used in tyres are harder when
compared with natural rubber, since tyres should
be durable under arduous nature conditions. The
high shear modulus values of STRPs would allow
the isolation of large amount of masses only.
3)Base isolation system using STRP isolators may
be used as a low-cost alternative to conventional
elastomer-based pads for seismic isolation of mas-
sive structures (e.g. stone wall rural masonry) or for
temperature induced deformation compensation
of rural bridges.

4)The cost of one STRP sample works out to be less
than Rs. 10,000/-, which is easily affordable, com-
pared to the cost of conventional isolators.

Vo i g
B & ===
b. Failure in compression
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c. Failure in shear

Conclusions

The study focuses on development and testing
of alternative free-of-charge isolators made from
scrap tyres. The idea and investigation of using
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scrap tyres and thin steel plates instead of conven-
tional elastomeric pads is to have no-cost seismic
isolation. Weight reduction, ease of handling, sim-
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amboo, a highly versatile giant green grass which can power sus-
tainable development. Heat flow across bamboo cell walls is being
mapped using advanced scanning thermal microscopy.

When the moisture content changes under the action of natural warm and
humid environment, the effective coefficient of heat conductivity and specific
heat capacity of bamboo both changes. The temperature difference between
inside and outside surfaces of the wall is reduced when the total moisture
content of the wall goes high. As a result, the attenuation and delay coeffi-
cient of temperature increases, All this improves the thermal comfort of in-
door environment, but the heat transfer capacity through the wall increases.

If the total moisture content of the wall is constant and the moisture dis-
tribution aleng the thickness of the wall changes, the temperature gradient
decreases and the heat storage coefficient increases in bamboo layer having
high moisture content. At the same time, in the low moisture content bam-
boo layer, the temperature gradient increases and the heat storage coeffi-
cient decreases.

an eco-friendly
option for walls
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Renewable plant-based materials like bamboo have huge potential for
sustainable and energy-efficient buildings. This highly productive plant is
extremely effective in sequestering carbon, taking in twice as much carbon
dioxide as trees and meeting all the necessary criteria for sustainable devel-
opment goals. It helps to mitigate the human impact on climate change. This
approach would help keep carbon out of the atmosphere by averting the
thoughts of burning timber away.

Scan of the cross-sections of bamboo vascular tissue, the tissu t trar
ports fluid and nutrients within the plant, revealed an intricate fit structure
with alternating layers of thick and thin cell walls. Peaks of thermal conductiv-
ity within the bamboo structure coincide with the thicker walls, where chains
of cellulose—the basic structural component of plant cell waﬂﬁ,—swere Iaid
down almost parallel to the plant stem. These thicker la
strength and stiffness at the same time, the thinner Iayer&
thermal conductivity due to cellulose chains being almost at a rig
the plant stem.

The thermx




Vishnumaya Menon

C anada, as one of the most Permanent Res-
idence supporting country, has gained in
importance among destinations for international
education. Job opportunities, multiculturalism and
the high quality of practical education, although a
bit on the higher side of the expense chart, have
attracted international students to kick start their
professional journey in this country.

In Canada, there are two choices: universities
and public colleges. Universities offer Bachelor’s
degree, Master's degree and PhD programmes

whereas colleges focus more on job oriented prac-
tical knowledge and training via College Diploma
and Accelerated programmes. Canada has 10
provinces. Each province has a variety of colleges

and universities. Choosing a college or university
can be confusing. Well, there are government sites

official websites such as www.ontariocolleges.ca

can help you find courses that are in high demand

. . and so on. Most universities offer Masters of Sci-

Regl'IIarIy updated immigrant laws, ence and Master of Engineering programmes af-
track program. Checking the pre-requisites for the

programme in university sites can further provide

which help you filter the college and university ac-
cording to your choice of study and specialisation.
Choosing a course is the most critical decision
one should make. While the educational consul-
m [ tant at your agency provides you with a list of
courses that are popular, one should thoroughly
aS | r | l I explore one's options and find a course that suits
and their scope. More importantly, when choos-
] ing a course in Canada after a Bachelor's degree,
one should make sure it is related to the previous
education as course mismatch is one of the main

reasons for Visa rejection.

For civil engineers, further study options include
environmental engineering, structural engineer-
ing, urban and regional planning, cities engineer-

flexible class schedules, attractive ter Bachelor's degree whereas the colleges offer
wages and what more to be aware graduate diplomas, post-secondary diplomas and
of before |eaVin9 to Canada for accelerated diplomas. Being a holder of engi-
further studies. neering degree, one can skip the first year of the

course and directly enrol for the second year in
assistance in this subject.
The duration of the course is another import-

one’s interest and also the demand in Canada. The
ing and management, geotechnical engineering,
most colleges as part of the accelerated or fast
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Choosing a course is the most critical decision one should make. While the

educational consultant at your agency provides you with a list of cours-
es that are popular, one should thoroughly explore his options and find a
course that suits their interest and also a one that has demand in Canada.

The syllabus focuses more on detailed study of a particular subject than just
covering all the topics that comes under a single subject. A more practical

and detailed study is given here for the same subject that | had learned
during my engineering class.

ant factor to be considered. The stay back period
for you in Canada is decided by the duration of
the course. As the policies are regularly updated,
checking the official website regularly can help in
planning. Also, one has to make sure that the visa
is extended after study permit when one changes
to a work permit. Failing to update the permits
may result in deportation.

Unlike in India, where one-hour classes from
morning to evening that run continuously for
a week, in Canada a student has the option to
choose classes he or she wishes to attend and
schedule a suitable timetable. Also, the syllabus
focuses more on detailed study of a particular sub-
ject than just covering all the topics that come un-
der a single subject. My own personal experience
was that | got to study the same subjects that | had
studied during my civil engineering course, but in
much greater detail.

Although one has to do more assignments
and tests here, it actually helps us to score well
as the examination questions are pretty much
direct or of multiple choice variety for most
of the subjects. Another thing is the source of
study materials, unlike the huge bundles of pho-

tostats and notebooks, here all the portions are
covered under PowerPoint presentation that are
available to us through the college websites.
Also, the occasional quizzes that are part of the
syllabus also help us to familiarize with the re-
search patterns and resources.

Lastly, the attractive minimum wage and part
time opportunities contribute in bringing more
students to this country. A student can work for a
maximum of 20 hours per week during the study
period and 40 hours per week during breaks. One
should understand the work permit law clearly.
Over working or taking up illegal employment
beyond the recommended hours has resulted in
many students getting deported. Proper conduct
and observance of the local laws will help in pro-
viding a smooth transition from student life to pro-
fessional career in Canada.

To sum up, the country and its beautifully man-
nered people are more welcoming than one
expects, but be sure to layer yourself up as the
weather is harsh and completely unwelcoming.

Vishnumaya Menon, Graduate diploma student at Centennial
College, Toronto




Wonder Wheel ot Baltimore

he Baltlmore harbour is cleaner than it
has been for decades. Credit for this
should go to Mr. Trash Wheel. Yes, that is a pet
name, but not of any person, but of a contrap-
tion that has been floating upand down the
river for sometime now.
ltis a solar and water powered trash cleaner
that collects litter and debris flowing down the
river. In the last 3 years this wonder machine has
removed 1.1 million pounds of garbage from
the river. This includes 372,650 plastic bottles
and 8.9 million cigarette buds.The success with
Mr. Trash Wheel has been huge.

The eco-friendly machine is powered by both
the sun and the strong river current. The river's
current provides power to turn the water wheel
of this machine that then acts as a robot to pick
up trash and debris from the water.

Once collected, the trash is deposited into
a dumpster barge which is built into this ma-
chine. When the water current isn't strong
enough to power the machine, an attached
solar panel provides solar power.

Mr Trash Wheel is the perfect example
of a how simplicity can be the key to bril-
liance. - CP News and Features
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Europe’s largest solar park completed

Construction of Nunez de Balboa
Solar Park, which is thought to be the
largest photovoltaic park in Europe
with capacity to generate 500 MW
power, has been completed by
Iberdrola, a Spanish energy firm, in
western Spain.

This €300 million project has been
funded by the European Investment
Bank and the Spanish state-owned
Instituto de Credito Oficial.

The solar park contains 1.43 million
photovoltaic panels and 115 invert-
ers, as well two substations on the

1,000 ha site in the region of Ex-
tremadura, all of which took approxi-
mately a year to complete.

Majority of the park’s power output
is expected to be supplied to the
clients in the banking, telecommuni-
cations and retail sectors.

Nunez de Balboa photovoltaic park in Spain

Work on $120 million Zagreb power plant begins

Italian contractor FATA has com-
menced the construction work on a
new gas-fired combined cycle power
plant (CCPP) unit in the Croatian
capital Zagreb

Built under the Croatia’s state-
owned power company Hrvatska
Elektroprivreda (HEP), the CCPP unit
will have a power output of 150 MW
and heat output of 114 MW. It will
also produce 675 GWh of electricity
a year, as well as 450 GWh of thermal
energy.

It is expected to reduce gas con-
sumption by 25%, bring down carbon
dioxide emission by 150,000 tonnes
and result in 95% reduction in the vol-
ume of sulfur dioxide, 57% reduction
in NOx (nitrogen oxides) and 84% re-
duction in particulate emissions. The
project is expected to be completed
by 2022.

The project is valued at €120.7 mil-
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lion and is financed by European Bank  Bank (EIB), with guarantees from the

for Reconstruction and Development
(EBRD) and the European Investment

)
ﬁ
. .

The Zagreb combined heat and power (CHP) site

European Fund for Strategic Invest-
ments.




GLOBAL NEWS

EU boost for Croatia’s rail network

Croatian Prime Minister, Andrej
Plenkovié, has given the green signal
to the €463 million rail improvement
project.

The work includes reconstruction of
44 km of existing track between Kar-
lovac and Zagreb, and construction of
a second track from Hrvatski Leskovac
to Karlovac.

The project also includes the ren-
ovation and transformative works at
existing stations.

With the installation of new

= -

signaling and telecommunication
systems, the trains are expected to
move at a speed of 160 km/hr. The
Karlovac-to-Zagreb line upgrade will
form part of a larger project to build a
lowland railway, running from neigh-
boring Hungary to the Croatian port
of Rijeka, on the Adriatic coast which
is expected to boost Croatia’s trade
with markets in Central Europe.

Plenkovi¢ said that Croatia will in-
vest €3 billion in railway infrastructure
over the next ten years.

L

Trains will run at up to 160kmh on the line between Karlovac and Zagreb

Ramboll volunteers enter
next phase of quake-proof
housing pilot

Volunteers from consultant Ramboll
are to continue work on the develop-
ment of earthquake-resistant bamboo
homes after returning from an Indone-
sian island where the first three have
been built. Three houses have been
built to serve as templates for others
across the country Following the mul-
tiple destructive earthquakes in 2018,
the need for constructing safe, sustain-
able houses on the island on Lombok,
Indonesia became a necessity. Ramboll
worked alongside UCL scientists and
a local NGO to build these houses. In
order to act as blueprints, three houses
were built using this method in the
island which is open so that anyone can
test the sturdiness of the building.The
houses are built using locally available
bamboo. The mission was to encour-
age the adoption of bamboo as a
practical, low-cost and, most important-
ly, safe material to rebuild the island’s
depleted housing stock.

Expert panel releases report on Brazilian dam collapse

An investigation has found the six
factors that caused this year’s cata-
strophic collapse of a dam in Brazil.

The collapse was caught on video,
which helped the expert panel identi-
fy the causes.

The four-member expert panel has
published its 80-page technical report
on the collapse of the dam at the
Corrego do Feijao Mine in Brazil that
killed almost 300 people. The high
quality video images of the collapse
have helped the investigators in
understanding the failure mechanism.
The culprit was the flow liquefaction
within the tailings in the dam.

The dam was composed of mostly
loose, saturated, heavy, and brittle
tailings that had high shear stresses
within the downstream slope. As a
result, the dam was only marginally
stable and was close to failure in

undrained conditions. It was found
that the amount of strain required to
trigger strength loss was very small,

especially in the weaker tailings.
These were the main components
that made flow liquefaction possible.

The collapse was caught on video, which helped the expert
panel identify the causes.
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UPCOMING EVENTS

300X ALL INDIA BUILDERS CONVENTION 2020
Venue : Vedicvilage spa resort, Kolata
Date :Jan3-5

Contact : 033-22523940

Web  : wwwbaiconventionkolkata.in
WORKSHOP ON INNCVATIVE TRENDS IN BUILDING
CONSTRUCTION

Venue :Hotel Prasanth, Trivandrum

Date ;Jan 34

Contact  : 9447035620, 94470064280

w ; secretary@cetoat.in

ASCEND 2020

Venue  :Lulu intemational Convention

Date :Jan9-10

Contact  :+%14712318922, +91
6282013866, +91 6282013998

Web : www.asoendkerala2020.com

WOMEN IN DESIGN
Venue 1 Nehru Cantre Auditorium,
Mumbai, Maharashira

Date 1Jan 8-10

Contact  : 02243001234

Web : ttps:/Awenid2020phus.omg/

CONSTRO 2020

Venue  :College of Agriculiure
Ground, Shivajinagar, Pune,
Maharashtra

Date : Jan 1619

Confact  : +91 96822034103,
+91 20 2553 8489

Web : www.constroindia.ony/
www.pcerforg
Emal  :infoconstro@gmail.com
REVOLUTIONISING PORTS CONFERENCE
Verue  : Kamika Cruise,
Murnbsai, Maharashira
Date 1Jan 17
Contact  :+91 7045119115
E-miail: anuradha.d@firstconstructioncouncil.com

FUTURE OF ENGINEERING

Venue : |El BHAVAN Pullepady, Kochi
Date :Jan 18

Contact  :+91 9061000115

E-mal :ieikochi@gmail.com

RAIL & METRO AWARDS 2020

Venue @ Le Meridien Hotel, New Delhi
Date : Jan22

Contact  : +919811979598

Web : events@railanalysis.com
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ASCEND 2020

Kerala to showcase 100 odd
projects at the investors’ meet
to be held at Kochi in the new
year

Kerala Government’s efforts
to promote the State’s industrial
development would hit the
next level with ASCEND 2020,
a global investors’ meet to be

CONSTRO 2020

Western India's largest
construction expo on machinery,
materials, methods and projects
happens at Pune from January
16 to 19, 2020

Infrastructure industry is on the
upswing in India with advanced
technologies, machinery and
innovative projects taking shape
and getting implemented across

industry is CONSTRO

held at Kochi on January 9 and
10, 2020. Over a 100 credible
projects, primed for investment,
would be showcased at the
meet, which would see major
players in the global industrial
scene in action.

The State government is also
planning to use the occasion to
give wide publicity to the recent

from various construction and related
fields, has identified ‘mechanized
and inteligent construction” as core
theme of this years expo. Since its
launch in 1985, CONSTRO has been
playing a key role in bringing together
manufacturers, technology wizardk,
manufacturers and customers under
a single roof for fruitful interactions. All
of them would walk into the venue
throuch Constro Gates which have

been the defining features

event Bvery entry gates

the country. Reflecting qfw«»- o
the spurt in infrastructure (C nbo Of ewry CONSIRO

onstro
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2020, an expo of in series| &2

gargantuan dimensions,
being organised by the
Pune Construction Engineering
Research Foundation (PCERF), a
unigue non-profit organization,
at Pune annually. This year, the
event happens at the Agricultural
College Grounds, Pune, from
January 16 to 19, 2020.

PCERF, whosemembersaredrawn

is designed based on

16 - 19 January 2020 speqﬁc thernes and ultra-

Agriculture College Ground,

Sinchan Naaar, Pune, India I.eful aaﬂ.ing and .ﬁna"y

bringing out the ground-breaking
structural innovations.

Contact details: Phone:
020-25447748/PCERF Office-
+91 9823508576

Mail: infoconstro2020@
gmail.com / Website: www.
constroindia.org




amendments to its industrial
licensing procedures under
which an aspiring entrepreneur
can go ahead with his plans
without obtaining any licence,
taking the State one notch up
in ‘Ease of Doing Business’.
Besides changes in the industrial
policy, the meet would also see
top officials briefing potential
investors about the changes
in the land assignment rules
and introduction of electronic
platform for interaction between
them and the government.

The meet is scheduled to
happen at the Lulu Bolgatty
International Convention
Centre, Bolgatty Island, Kochi.
Contact details: Phone: +91
4712318922, +91 6282013866,
+91 6282013998
Mail: https://www.
ascendkerala2020.com

This year's Rail and Metro
Awards, introduced to honour
companies, professionals
and individuals who have
demonstrated their creativity,
come up with innovative
solutions and shown excellence
and expertise for the betterment
of the railways and the metro
system in India, would be given
away at a function to be held at
Hotel Le Meridien, New Delhi,
on January 22, 2020.

The event would also see
several networking seminars on
rail development and feature an

i - R

exhibition of the latest in rail travel
technologies. The rail conference
is an exclusive networking platform
for more than 500 rail industry
leaders. With 25 exclusive stalls
and sponsorship opportunities,
the Rail and Metro Awards event
is an occasion for big and small
players to showcase innovative
advancements in the relevant
technologies.

Contact details:

Phone: +919811979598

Mail: event@railanalysis.com
Website: http://conference.
railanalysis.com/

The 29th All India Builders’ Convention (AIBC), which is the annual gathering of
members of the Builders’ Association of India (BAl), would take place at the Vedic
Village Spa Resort, Shikharpur, Rajarhat, Kolkata, from January 3 to 5, 2020

ntion

w

The 2%th biennial All India
Builders' Convention (AIBC)
is here again, this time in
Kolkata. This is the occasion
for networking among policy
planners, technology experts
and various stakeholders in the
construction industry.

The upcoming event has a
three-day fixture with experts of
international repute addressing

the delegates on various
topics of modern construction
technologies. People from
various construction and related
fields, including practicing
engineers, consultants,
construction companies,
companies concerned  with
infrastructure development and
engineers from government
agencies and other industry

onvz,

[y

|

organizations, would attend the
event. Past AIBCs have been
honoured by the presence of
distinguished guests including
Presidents, Prime Ministers,
Union Ministers and Chief
Ministers.

Contact details:

Phone: 033-22523940

Website:
www.baiconventionkolkata.in
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ROSS ISLAND,
ANDAMAN AND NICORAR

Netaji Subhash Chandra Bose Island fomerly known as Ross Island,

is an island forming part of Andaman and Nicobar. The island is
situated 2km east from central Port Blair. The historic ruins here are a
major tourist attraction. The ruins of the bazaar, bakery, stores, water
treatment plant, church, printing press, hospital, cemetery, grand
ballrooms, the Government House, the Troop Barracks are still present
at Ross, textured by thick roots of peepal and serie trees that take us
back to an era long gone, but still remembered. Magnificent man-
made caves, the old church and grim history associated with this place
gives out a unique vibe that can't be found anywhere else in Andaman
and Nicobar. Ross Island, currently controlled by the Indian Navy, can
be reached by a small boat. -

Saniya Elizabeth Sunny

Civil Engineer,

Rojer

Delhi

Ben PE

Sof‘l’Ware Engmeer

Lulu fnternatl'onaf E

xchange

Sent us your clicks to mail@constructionphilosophy.com with a brief of the structure location and a self introduction




TENDERS

TENDER DETAILS

Konkan Railway Corporation Limited

TDR no. : 23130066

Tender Brief : Supply, Fabrication, Testing And Commissioning Of
33Kv And 11Ky Ht Power Cable Network, Gis Substation, Dg Sets,
Tunnel Aeration System, Tunnel Electrification, Scada System And
Fire Extinguisher Including E &amp; M.

State : Jammu and Kashmir

Due Date : 12/02/2020

Rail Vikas Nigam Limited

TDR no.:23041715

Tender no. : RVNL/RKSH-KNPG/Tender/Tunnels/ PK-1/RT
Tender Brief : Construction Of Tunnels, Bridges , And Formation
Works From Chainage 6 Plus 015 To 18 Plus 444 Under Package-1
In Connection With New Single Line Broad Gauge Rail Link
Between Rishikesh And Karanprayag In The State Of Uttarakhand
State : Uttaranchal

Publish Date : 26/12/2019

Due Date : 17/02/2020

Tender Opening Date : 17/02/2020

3) National Highways Authority of India

TDR no.: 22938291

Tender no. : NHAI/VME/PPPAC/2016/Pkg XIII

Tender Brief ; Construction Of 8 Lane Access Controlled

JOB

VACANCIES\P

1) Company: Atkins, Bengaluru

Quallficatlons 2 Civil Engineering and Masters degree
in Environmental Engineering

2 to 6 years of experience in the Water
& Wastewater Industry.

2) Company: Atkins, Bengaluru

Essentlal Criteria

Role $ Technical Service Officer

Qualification : Civil Engineering and Masters degree
in Environmental Engineering

Location E Bengaluru

Essentlal

Criteria: H 2 to 6 years of experience in the Water

& Wastewater Industry.

Expressway From Km 26 . 582 To Km 50 . 700 Of Main
Expressway And Km 0 . 0 To Km 3 . 00 Of Spur Shirsad To
Masvan Section Of Vadodara Mumbai Expressway In The State
Of Maharashtra On Ham Under Bmp Ph Ii Pkg Xlil

State : Delhi

Publish Date : 17/12/2019

Due Date : 17/02/2020

Tender Opening Date : 18/02/2020

4) Rail Vikas Nigam Limited

TDR no.: 22751860

Tender Brief : Tender Construction Of Road Bed , Major Bridges,
Minor Bridges , Robs N Rubs Including Road Approaches ,Station
Buildings, Staff Quarters , Other Service Buildings , HI Platforms,
Cops, Fobs, General Electrification N Other Works

State : Madhya Pradesh

Due Date : 24/02/2020

5) Building Construction Department

TDR No.:22288044

Tender No. : BCD/Special Works Division, Ranchi/321/2019-20
Tender Brief : Corrigendum - Construction Of Proposed
Secretariat Building Of Jharkhand In Core Capital At Site-1,H.E.
C. Area Ranchi

State : Jharkhand

Publish Date : 03-01-2020

Due Date : 22-01-2020

Tender Opening Date : 24-01-2020

3) Company :5obha Developers

Job Position Quantity Surveyor / Billing Engineer
Ref. Code : QS/BE Functional
Area : Quantity Survey / Cost Control
Number of
Position : 6 Location : Bangalore / Cochin
Experience Min 4 years experience in

Quantity Survey /Billing
4) Planning Manager
Company : Hindustan Construction Company Ltd
Experience 12-15y1s8
Location : Jammu, uttar pradesh

Essential criteria:  Candidate should have hands on exp. in Planning
Budgeting - Candidate must have working knowledge of MS
Project
- Candidate should have exp. in Bridges /
Highways / Metro / Hydro - Knowledge of
Primavera is desired.




High strength cement!
Crack-free concrete !
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efence Infrastructure, Constructions & Building Materials Expo

DO
[REURIIRL

the world __around *

_Jav-"

Greater No1da Delhl NCR 1
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20,000+ sq. mtrs 350+ 20,000+ 100+

EXHIBITION EXHIBITORS TRADE VISITORS BUYING
AREA DELEGATIONS

DIBEX 2020 Exhibition will showcase the latest technology and innovative
products used in the infrastructure, building and construction industry.
This event will be an excellent platform for exhibitors to publicise and
display their products, innovation, services and also build brand image
alongside developing leadership to improve market position in global areas.

DIBEX 2020 will attract key players from the industry and top level
decision makers from MESBAI, Defence, Public sector units & corporate
houses in the region providing opportunity to forge Strong business links.

BOOK YOUR SPACE

Jointly Organized by : For further info & booking contact :
B\ MES BUILDERS - TRIUNE L +91 9845199545
) ASSOCIATION EXHIBITORS 5}k info@dibex.org

“4a OF INDIA (MESBAI) PVTLTD

© www.dibex.org
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