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Strengthening of RCC
Colums With FRP

M.Karthikeyan, B.E., MBA, FLE FLV,
Consultant (Rehabilitation), Past President — BAI

Worldwide, Reinforced Cement Concrete is the most
versatile material in building construction. Evolution of
concrete structures in last century in the form of Bridge,
Ports, Roads, Silos, Buildings and other infrastructure
is immeasurable. During the initial stages, it was con-
sidered that concrete would be maintenance free struc-
ture. Now it is not so. Deterioration of structure due to
environmental effect, carbonation and corrosion sub
sequent revision of codes on various load factors, re-
sistance to earthquake, fire and natural, calamities are
faster than anticipated.

Even the assumption in designing RCC members
as homogenous and solid is not correct. It is more of-
ten considered as heterogeneous and porous allowing
the air and moisture combined with acidic gases into
it. Ingress of air, moisture, chlorides, etc corrodes the
reinforcements resulting in reduction in span of life of
the structure. The rust formed on the reinforcement ex-
pands to nearly 16 times and it splits the concrete cover
and that allows moisture etc more and easily and ac-
curate the correction.

Recent calamities of floods, earthquake adds more
problems to the stability of the structure. The seismic
zone factors have increased and it is now estimated
that no zone is free from earthquake attacks. But what
happens to the innumerous structures constructed al-
ready. Those buildings cannot be brought down and re-
placed for want of time, money and finding a new place.
Most of the building are designed and constructed for
gravity loads. Any framed structure is designed to have
columns to take loads and moments of the wall loads
and teams, which carry the slab load and live loads and
impact loads. The structure has to be strengthened to
meet the present Codes provisions even it is not weak-
ened or deteriorated to meet the earthquake resistances
criteria.

Existing heavy structure, multistoried buildings in soft
storey (stilt floor), non-geometry proportions have to be
reassessed for its strength and durability. With modern
techniques and new materials, the original strength can

)

be increased up to 30%- 50% by adopting retrofitting
methods to increase the load carrying capacity of col-
umns, providing more shear strength and controlling
the deflection etc, Various types of retrofitting of col-
umns are being adopted. Adding additional members,
Ferro cement concrete, concrete jacketing, steel jacket-
ing, FRP laminating are adopted.

Ferro cement concrete contains closely spaced
single are multiple layer of small diameter (18 to 22Q)
of wire gauge normally galvanized. The member to be
treated has to be prepared properly, like removing the
paints coatings if any repairing the damaged portion etc.
One layer of weld mesh of 2” x 2” is tied over the surface
to the shape and then chicken mesh is attached one
layer inside and another outside. The cement mortar
1:3 (with or without admixtures) is spray applied by hand
through layer-by-layer to a thickness of 15mm to 25 mm
and finished smoothly. This gives strength and chemical
protection from environment.

Concrete jacketing of columns are also adopted to
strengthen the column. This needs additional reinforce-
ment according to the strength requirement, which are
anchored to the foundation and taken up continuously
floor-to-floor with necessary shear stirrups and anchor-
age. Leaving the designed space either around the
columns or two opposite sides were the space is con-
strained, neat centering is done. Then the gap is filled
with non-shrink concrete or self-leveling concrete. Then
the formwork is released and finished.

Steel jacketing is done with steel plates, angles and
flats and fastened tightly as a structure member leav-
ing the required space around the columns. This steel
jacketing acts as a structural member Reinforcement
are tied and steel jacketing is done and concreted with
self-compacting concrete.

At present Retrofitting with fiber reinforcement poly-
mer (FRP) composites is fairly catching up everywhere. It
is very effective for confinement and strengthening. The
FRP sheets are very light, flexible, molded to any shape.
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Ease of application and negligible curing time. Sheets
being thin and having very high strength to weight ratio
are of great advantage. They are chemically inert and
resistant to corrosion. It can also be used where is there
is limited access. Thought the materials used are cost-
lier than other types of retrofitting the labour cost, equip-
ment and application costs are lower.

FRP consists of mainly high strength nonmetallic fi-
bers as reinforcement and polymeric resin. (as matrix).
Fibers like glass fiber, carbon fiber, and aramid fibers
are used and resins like epoxy, polyester are used. De-
pending upon the suitability and necessity, the materials
are selected.

FRP APPLICATION TO DAMEGES DUE TO EAR-
QUAKE AT PORTBLAIR, ANDAMAN -DECEMBER, 2004

:ﬂ“f '-_-P'r it |

Types are applications are categorized as dry lay-up,
wet lay-up and preimpregnated composites and pre-

FRP wrapping with automated machine

cured laminators. The application needs very careful
consideration. The RCC surface shall be exposed and
all loose materials are removed with brush and air jet
cleaning to remove all dirt, oil or any other coatings. The
exposed reinforcement is treated for rust removal in-
cluding the bars surface inside / around the bars. Then
they are treated with epoxy bond coat. The surface is
leveled and made smooth without any undulations us-
ing epoxy putty. Over putty finish one coat of epoxy is
applied and when it is touch dry, one layer of glass FRP
or carbon FRP is laid taking care to avoid any air entrap-
ment before the setting of resin. Then the second layer
of FRP is provided as per the 1st layer. Defined overlaps
shall be provided wherever the joints are coming ,both
horizontally and vertically and finished properly.

Machine applied systems can also be used in case
of pre-impregnated fibers or dry fiber. The columns can
be wrapped efficiently by using the machine-applied
systems. Ambient curing is sufficient initial curing few
hours and final curing time is seven days. Necessary
painting can be done over it.

Prevention is better than cure. So consult your en-
gineer about the safety of building. Earthquake does
not kill. But unsafe buildings do. Check for inadequate
frames, beams columns and joints in both directions,
and over hangings, stair cases, stilt floor without shear
connectors, configurations, any sign of deterioration
like cracks, corrosion stains, water seepage etc., There
are solutions available to these building problems. Only
check them in advance, correct them and be safe.
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Accumulating Wealth Using the
Power of Compounding

Er. S. Nethdaiji

We all dream of creating a huge corpus fund for our Retirement or Child’s education/ marriage or even to buy a
property. But we hardly succeed.

The main reasons in my opinion is the inconsistency in our savings' habit and too many distractions in the market
that makes us jump from one investment option to another and then to another, always in search of better returns.

But we lose focus on the Corpus Fund/ Wealth that we intend to create.

Here is a table that shows what you will get if you invest Rs. 10,000 every month consistently for a long term. “Long
term” is the key word here as only then the benefit of Compounding works to our favour.

Year Monthly Returns Returns Returns

Investment @ 6 % per Annum @ 12 % per Annum @ 18 % per Annum
1 10,000 123,972 128,093 132,368
2 10,000 255,591 272,432 290,630
3 10,000 395,328 435,076 479,851
4 10,000 543,683 618,348 706,087
5 10,000 701,189 824,864 976,579
6 10,000 868,409 1,057,570 1,299,984
7 10,000 1,045,943 1,319,790 1,686,652
8 10,000 1,234,427 1,615,266 2,148,960
9 10,000 1,434,536 1,948,215 2,701,704
10 10,000 1,646,987 2,323,391 3,362,575
11 10,000 1,872,542 2,746,148 4,152,724
12 10,000 2,112,009 3,222,522 5,097,441
13 10,000 2,366,246 3,759,311 6,226,961
14 10,000 2,636,163 4,364,180 7,577,436
15 10,000 2,922,728 5,045,760 9,192,089
16 10,000 3,226,968 5,813,782 11,122,597
17 10,000 3,549,973 6,679,208 13,430,747
18 10,000 3,892,900 7,654,392 16,190,413
19 10,000 4,256,978 8,753,254 19,489,921
20 10,000 4,643,511 9,991,479 23,434,872
21 10,000 5,053,885 11,386,742 28,151,527
22 10,000 5,489,570 12,958,959 33,790,845
23 10,000 5,952,127 14,730,573 40,533,317
24 10,000 6,443,214 16,726,872 48,594,739
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25 10,000 6,964,589 18,976,351 58,233,121
26 10,000 7,518,122 21,511,120 69,756,946
27 10,000 8,105,796 24,367,362 83,535,041
28 10,000 8,729,716 27,585,847 100,008,381
29 10,000 9,392,118 31,212,516 119,704,206
30 10,000 10,095,376 35,299,138 143,252,892

Since each one of us will have investment opportunities at various interest rates, | have given three options above.
If you watch carefully, the returns are growing at a very fast rate, later in the table, which means if you keep your in-
vestment for a longer time, you tend to benefit the most as the interest earned are compounded month over month.

Does this look exciting? You may want to pick your favorite investment option and start investing Rs.10,000 every
month. That’s the objective of this article — “To make to wealthy’. But hold on to that thought till you finish with the
next table.

The next table takes into account the inflation and assumes that you invest 10% more every year and everything
else remains the same. Let’s see the results...

Year Monthly Returns Returns Returns

Investment @ 6 % per Annum @12 % per Annum @ 18 % per Annum
1 10,000 123,972 128,093 132,368
2 11,000 267,988 285,241 303,867
3 12,100 434,524 476,410 523,475
4 13,310 626,332 707,323 802,058
5 14,641 846,470 984,570 1,152,756
6 16,105 1,098,338 1,315,734 1,591,436
7 17,716 1,385,705 1,709,527 2,137,248
8 19,487 1,712,760 2,175,956 2,813,281
9 21,436 2,084,145 2,726,501 3,647,353
10 23,579 2,505,011 3,374,326 4,672,959
11 25,937 2,981,067 4,134,516 5,930,404
12 28,531 3,518,640 5,024,342 7,468,161
13 31,384 4,124,741 6,063,565 9,344,498
14 34,523 4,807,132 7,274,790 11,629,423
15 37,975 5,574,411 8,683,849 14,407,018
16 41,772 6,436,092 10,320,256 17,778,227
17 45,950 7,402,706 12,217,708 21,864,200
18 50,545 8,485,903 14,414,663 26,810,287
19 55,599 9,698,571 16,954,991 32,790,823
20 61,159 11,054,962 19,888,715 40,014,856
21 67,275 12,570,832 23,272,850 48,732,997
22 74,002 14,263,600 27,172,352 59,245,615
23 81,403 16,152,517 31,661,201 71,912,648
24 89,543 18,258,856 36,823,620 87,165,335
25 98,497 20,606,117 42,755,461 105,520,250
26 108,347 23,220,262 49,565,777 127,596,100
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27 119,182 26,129,961 57,378,596 154,133,805
28 131,100 29,366,878 66,334,941 186,020,526
29 144,210 32,965,968 76,595,104 224,318,403
30 158,631 36,965,822 88,341,236 270,298,930

| didn’t believe the numbers myself and checked the excel sheet multiple times for any errors but fortunately these
are correct numbers.

Now you can create a Corpus of Rs. 27 Crorers by starting with Rs.10,000 every month at the rate of 18% per an-
num. If that is too risky, you can definitely aim for Rs.8.8 Crores investing at the rate of 12% PA.

This looks great but is it humanly possible to invest consistently every month for such a long period?

If you make it a habit, nothing is impossible — especially with the rewards being so high. You can use options such
as SIP (Systematic Investment Plan) to achieve this kind of wealth creation.

“Bad Habits are Easy to Create but Hard to Live with while;

Good habits are Hard to Create but very Nice to Live with”

Qs wrsw Ussrs Qamearhs BIFHST 2 miLiLleriser

M/s. Shrusti Foudations India Pvi Ltd
New No. 22, (Old No. 39/1) Brahmin Street, Velacherry, Chennai - 600 042
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Mr. B. Ganeshan 2 A.AR. Planners & Designers
Sri Sai Lakshmi Nivas Plot No. 54& 565, Car Nagar, Subramaniam Street
Perambur, Chennai - 600 011
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Mr. P. Rajasekar M/s. Alpha Builders & Promoters
141, AH Block, lIl Street, Shanthi Colony, Anna Nagar, Chennai 0- 600 040

Southern
Builder ®_



Foundations

Dr. D. Thukkaram

Former All India Vice President & Trustee

The design of the foundation, superstructure and
characteristics of the ground are inter related. In order
to obtain economy, the supporting ground, foundation
and superstructure should be studied as a whole. The
design of the foundation involves both geotechnical
aspects of the supporting ground and the structural
aspects of the foundation materials.

The aim is to proportion the foundation(plan
dimensions)in such a way that the net loading inten-
sity of pressure coming on the soil does not exceed
the SBC and that structural design which involves the
determination of the thickness of the element so that
maximum stress in concrete(plain or reinforced) and
masonry is within permissible limits.

TYPES OF FOUNDATIONS
A. Shallow foundations

Here the load transference is primarily through
shear resistance of the bearing strata (the frictional re-
sistance of the soil above bearing strata is not taken
into consideration) and are laid normally to a depth of
3 meters.

1) Spread of pad

2) Strip

3) Raft foundation

4) Ring and shell foundation

B. Deep Foundation

Generally the foundation is in the form of piles, cais-
sons; diaphram walls used separately are in combina-
tion to transmit the loads to deeper load bearing strata
when no adequate bearing strata exist at a shallow
depth. The transference of the load by a deep founda-
tion may be through friction, end bearing or combina-
tion of both.

1) Pile foundations
a. Driven cast-in-situ

b. Bored cast-in-situ

—@®
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c. Driven precast
d. Bored precast
e. Timber

f. Under reamed

2
3
4
5

Caisson

Diaphram wall

Well foundation
Combined foundation

= — = =

C. Foundation for special structure

Foundation for certain structures and/or machiner-
ies require special designs and detailing procedure
taking into considerations the impact and vibration
characteristics and the soil properties under dynamic
conditions and may have a combination of foundation
structures

1) Machine foundations

a. Reciprocating type
b. Impact type

Rotary type (medium and high frequency)
. Rotary type (low frequency)

Impact type (other than hammer)

® Qoo

2) Tower foundations

a. Transmission line towers, poles
b. Radar antenna, micro wave and TV tower

SITE INVESTIGATIONS

The investigation of the site is an essential pre-reg-
uisite to the construction of all civil engineering works
with a view to assess the general suitability of the site
for the proposed new work and to enable in preparing
an adequate and economic design.

In particular it is necessary to assess the changes
that may occur during or after the construction of the
structure due to the choice of materials or method of
construction which may adversely affect the safety of
the structure after its performance or utility
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Pile Foundations

Ground Survey

For any new site/project preliminary examinations
and survey of the site in the following lines is essen-
tial for any foundation work especially for high raised
buildings, bridges, towers and such other structures
which may require special foundations.

1. Survey the site and establish the property lines

2. Outline the proposed improvement on the plot
plan

3. Record the following surface observations on the
plot plan;

Nature and extent of filled areas if any

Indication of peat or organic silt

Locations and types of rock outcroppings

Water course on ponds

Contour levels

Structure present on the plot and adjacent areas
Nearby over head structures or surface structures

Over head wires on site, in its vicinity, towers or oth-

er structures

i. Rail road’s or high ways

j. Shore lines or sounding through water if any on the
site

k. Character of water over surface of site, salt or fresh,
currents, floods or wave actions

|. Wind loads and effect on piles

SQ@ "0 a0 o

4. Investigate sub surface construction using informa-
tion from the drawings in public officers, utility com-
panies and owner of adjacent properties for;

Sewer lines

Water and gas mines

Compresses air, steam or other pipes
Telephone/electric conduits

Foundation on site adjacent lands

Subway tunnel, basements and other sub surface
constructions

"o Qa0 oW

5. Pay special attention to past and probable future
variations in ground water level in addition exam-

i

ine the ground water and the soil for chemicals and
CO2 which may be destructive to concrete, steel or
wood

The firms contracting or executing the project shall
be very rigid on 3a, 3b, 3c, 3g, 3hand 5

Now having done the above preliminary survey and
examination of soil and water and ascertaining the load
on foundation by a thorough structural design and ac-
cordingly which shall be decided on the type of foun-
dations suitable for the proposed project

The foundations shall be

A. Open foundations
B. Raft foundations
C. Pile foundations

Let us now go in to the details of pile foundations.
USE OF PILES

A pile is a structural member and must thought of
as a structural member it is used to be;

a. Transmit the load of a structure through a fluid or
stratum of load barring value to one or more ad-
equate capacities

b. Eliminate and/or control the settlement of a struc-
ture to be build on ground that is consolidating or
settling which on the face of the boring results could
adequate to support the load

c. Prevent the possible collapse of the structure usu-
ally bridge foundations from scour due to flash
floods

d. Consolidate loose granular soil to some degree by
driving high volume wedging action piles

e. Anchor structures against uplift or over turning or
resist earthquake stresses

f. Protect river banks or provide a bulkhead in the
form of sheet piles

g. Serve as moorings or anchorages and as a dolphin
when driven clusters and wrapped with cable at
top

h. Act as a protective device on wharves and piers in
the form of fendering
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i. Form groins for the protection of sea coasts

j. Form permissible dykes or jetties for the control of
over flow and maintenance of channels

FUNCTION OF PILES

In all the multitude of use,the pile can function in
only one of these four ways;

a. As a supporting member to transmit the load
through a semi fluid or soft strata to hard material
or rock in which case the pile transmits the load in
END BEARING

b. As a FRICTIN PILE to transmit the load to the soil
throughout its entire length by the friction of the soil
against the pile

c. As a COMPACTION PILE

d. As a combination of a and b where the pile pen-
etrates the lower strata and the load is transferred
to the soil by END BEARING plus FRICTION

(OR)

As a combination of b and ¢ where the pile is driven
into loose granular materials of low bearing value
there by compact with them so that the load can be
transmitted by FRICTION

FROM A PRACTICAL POINT OF VIEW NEARLY ALL
PILES FUNCTION AS A COMBINATION PILE

TYPES OF PILES

Strictly speaking piles can be broadly divided in to
twoclasses-LOAD BEARING and SHEET PILESandinto
three types as to materials-WOOD,CONCRETE,STEEL
all other piles or composite piles this can be construed
to include RCC piles as a concrete composite piles.

PILE

CHOICE OF TYPE OF PILE

Having decided that the piling is necessary, the en-
gineer must make a choice from variety of piles and
sizes as per the design criteria. It is usually only one
type of pile which is satisfactory for any particular site

condition. The following notes will summarize the ad-
vantage and disadvantage of the various types of piles
and their application.

A. PRECAST DRIVEN PILES

ADVANTAGES

Materials of piles can be
inspected before it goes
into the ground

DISADVANTAGES

Cannot be readily varied in
length to suit varied level of
bearing stratum

May break during hard driving
causing delays and replace-
ment charges or works still

may suffer major unseen dam-

age in hard driving conditions

Un economical if amount of
material in pile is governed
handling and driving stresses
rather than by stresses from
permanent loading

Stable in squeezing
ground

Not damaged by ground Noise and vibration during
heave when driving adja- | driving may cause nuisance or
cent piles damage

Displacements of soil during
Construction procedure driving piles in groups may
unaffected by ground damage adjacent structures
water causing lifting by ground
heave of adjacent piles

Can be carried above
ground level especially
marine structures

Cannot be driven in very long
lengths

Can be carried above
ground level especially
marine structures

End enlargements usually in
practicable

Cannot be driven condition of
low head room

Can be driven in very
long lengths

B. DRIVEN CAST-IN-SITU PILES

ADVANTAGES DISADVANTAGES

Necking or waisting may

occur in squeezing found

unless great care is taken
when concreting shaft

Length can be readily ad-
justed to suit varying level
of bearing stratum

Concrete shaft may be
weakened if strong artesian
water flow pipes up outside

of shaft

Tube is driven with a closed
end, thus excluding ground
water

Possible to form an en-
larged end in most types

Concrete cannot be in-
spected after completion

Material in pile is not de-
termined from handling or
driving stresses

Limitations on length of
driving in most types
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Noise and vibration can be
reduced in some types

Displacement of ground
may damage green
concrete of adjacent piles
or cause lifting by ground
heave of adjacent piles

Cannot be readily extended
above ground level espe-
cially in river and marine
structures without perma-

nent lines at exorbitant cost

Can be installed in very
long lengths

Noise and vibration during
driving may cause nui-
sance or damage

Boring methods may
loosen sandy or gravelly
soils

Can be installed without ap-
preciable noise or vibration

Cannot be used in river or
marine structures without
special adaptations

Cannot be driven in very
large diameters

Very large end bulbs can-
not be made

Cannot be driven in condi-
tions of very low headroom

C. BORED CAST-IN-SITU PILES

ADVANTAGES

DISADVANTAGES

Length can be readily ad-
justed to suit varying level
of bearing stratum

Susceptible to waisting
or necking in squeezing
ground

Soil removed in boring can
be inspected and if neces-
sary sampled or in situ
tests made

Difficult to make a satisfac-
tory job of concreting if
pile tube is filled with water
unless compressed air is
used with air lock

Can be installed in very
large diameter

Concrete is not placed
under ideal conditions and
cannot be subsequently
inspected

End enlargements up to
two or three diameters are
possible on clays

Water under artesian pres-
sure may pipe up pile shaft
washing out cement

Materials of piles not
dependent on handling or
driving conditions

Enlarged ends cannot be
formed in cohesion less
materials

Sinking piles in groups may
cause loss of ground in
cohesion less soils, leading
to settlement of adjacent
structures

Can be installed in condi-
tions of very low headroom

No risk of ground heave

DETERMINATION AND AMOUNT OF SEGREGATION
IN CONCRETE IN CAST-IN-SITU DRIVEN PILES

An experimental cast-in-situ pile 45 feet long was
driven by a 80 feet long casing pipe at ETPS(Ennore
Thermal Power Station Project Scheme).Concreting
was done from the top, in other words the bottom por-
tion of pile was concreted with a vertical column of 80
feet. The pile was subsequently exhumed for examina-
tion. It was found that the concrete was very homog-
enous and dense lumps of concrete were chipped at
A) 6 feet from top B)18 feet from top C) bottom of pile,
the samples were analyzed in the PWD concrete lab,
Chepauk, Chennai and the results were

Sample Cement Sand Aggregate
a. 6 feet y 17 36
from top
b. 18 feet ] 50 34
from top
C. bottom of ] 16 37
the pile

Theconcreteusedwas1:1.5:3byvolume(1:1.54:3.12
by weight) it can be seen that the proportion as per the
lab analyses is almost in line with that of mixing. Hence
there is not much of segregation which we normally
expect in large drops in driven cast-in-situ piles.
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Application of Lean and

Agile to Construction

Snehal Joshi

The relationship between different management
frameworks and one of the oldest trades in the world,
construction is bitter sweet. For the reasons unknown, off
late there are so many frameworks which work as suit-
able with industries other than construction contrary to
the kind of activities which take place in construction in-
dustry.

Today the infrastructure industry is one of the biggest
in the world and it is through this industry that the growth
of the country is predicted. More infrastructure projects
depict the sound growth of developing countries. Many
successful projects means the growth is on the right
track and for these projects to be successful one has to
implement a framework which looks after time, cost, and
scope along with the quality of the project.

There are many ways to look at these management
frameworks, depending upon the complexities of the
project. There is waterfall, agile, scrum, lean and so on.
Every framework is suitable to a particular level of com-
plexities of projects and has different way to handle the
project under varied conditions.

Here is a brief about adopting lean and agile methods
into the construction industry.

Why construction should walk lean and go agile?

The challenges which are faced by construction in-
dustry are more related to the triple constraint of project
management, human resources and lack of policies and
procedures for construction management.

It is said that 60% of the projects fail due to

- Cost and time overruns

- Productivity issues

- Coordination problems

- Lack of efficiency

- Lack of defined procedures for project execution and

management

Let us look at the possibility to employ lean and ag-
ile methodologies to construction to bring all the above
challenges under control.

What is lean?

Lean is all about adding value, more than anything
else and focusses on expending resources on creating
direct value to the customer. The basic principle of lean
covers identifying value, creating smooth flow of informa-
tion, material and work. Application of lean to the con-
struction project would demand treating construction as
a temporary production line.

The principles of lean which can be used in the con-
struction industry are

Deducing the material and information flow
Increasing value generation
Using planning, executing and controlling prototypes.
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Lean for Construction Industry

Value analysis and value engineering in construction
industry is not new. While at the planning process, it is a
customary to identify aspects which would add value to
the project. Value engineering is a part of lean method-
ology; apart from that,the system in which all the activi-
ties of construction are happening need to be optimized
through lean. The flow of information can be created
keeping the processes which create value and eliminat-
ing those which do not create or adorn with any value to
the project. And while working on the deliverables related
to value engineering it is necessary to understand the
perspective of all stakeholders of the project.

The stakeholders in construction projects can be ven-
dors, contractors and many other agencies which work
in collaboration with each other till the end of the project.
While applying lean construction it is recommended to
initiate early engagement with these stakeholders.

The early engagement of all the stakeholders is also
called to be the best practice when lean construction is
followed.

While working on the lean construction here are some
of the concepts which are to be looked into.

Integrated Project Delivery

As per the Lean Construction Institute, the integrated
project delivery should include engagement of stake-
holders such as key technical consultants, general con-
tractors, and key sub-contractors but most importantly
the architects.

The advantages of integrated project delivery (IPD)

Generally, internal organizational problems and exter-
nal contractual issues will plague construction projects.
Integrated project delivery is the best way of overcoming
the same. Apart from that through IPD (Integrated Project
Delivery), the project objectives are defined in concur-
rence with the goals and objectives of the stakeholders,
thereby maintaining the transparency and continuing the
communication between the team and the stakeholders.

Practical Applications of Lean to construction industry

It is said that lean is mostly used for the manufactur-
ing industry where supply chain management is utmost
important. It is through lean that the processes are im-
proved and value addition to the supply chain happens
on day to day basis. So, through lean in the manufactur-
ing industry there is a scope and possibility of improve-
ment frequently which conveys the health of the trade. In
the contrary, in the construction industries mostly, there is
a possibility of repeating same flaws throughout the proj-
ect and even while repeating the project workflow. These

flaws could be operational, or related to the day to day
project management activities. Therefore use of lean in
the construction industry is recommended.

The Tool for Lean Construction

While working on implementing any management
framework, appropriate tools become handy. Last plan-
ner system is one such comprehensive tool, which is de-
veloped by Lean Construction Institute. The principle of
last planner system is simple and is based on

Project
Q Objectives - Architech
Project Schedule &

o

Budget - Site Manager

- Pull Planning
- Make ready
- Look ahead planning

The project performance is gauged based on con-
struction analysis; Planning of the workweek, lessons
learnt based on planned percent complete i.e. (PPC) and
various reasons for variance in the project.

What is Agile?

The origin of agile is software development generally
evolve through collaborating in between cross functional
and self-organizing teams and is said to be heavily influ-
enced by lean principles so by normal logic, when lean
can be implemented into the construction industry even
agile can.

The explanation about agile can be easily understood
through the comparison between lean and agile.
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Practically, the basic fundamental of lean and agile
varies. Agile is more focussed to deal with the risk based
complexities in project framework; lean has its base on
the concept of eliminating variation or change.

Agile is known to break the work in such a way that
it can be completed in small timely iterations. The pur-
pose of these iterations is to employ the Deming’s wheel
(Plan — Do — Check — Act cycle) seamlessly throughout
the project.

Implementation of Agile in Construction Industry

As contrary to the agile development, construction
projects are linear and are not complex as software proj-
ects, but if an attempt is made to strike a similarity be-
tween construction and software projects then one can
identify that it is towards the field execution part that they
resemble with each other.

Agile, helps to minimize the complexities related to the
risk and ensures that greatest value is delivered through
the project. Risk identification and analysis has a huge
role to play in construction industry too.

Here is a brief look at how agile terminologies are
similar to construction industry.

The Plan

There is a striking resemblance between what they
call a sprint or iteration in agile and weekly work plan or
a look ahead plan in construction. Both help the project
manager to identify the priorities, plan, execute, monitor
and control the project work and side by side document
the lessons learnt.

Work Packages

With due regards to the complexities and huge scope
of the project it is necessary to break the work into simple
units in order to plan, execute and control effectively. This
work unit is called as work package in construction and
in agile they call it as a user story. The work packages are
generally used for planning whereas the user story forms
a basis of conversation with stakeholders.

Work completion

The work package completion is the unit of measure
when it comes to gauging the work complete, whereas in
agile, it's the completion of user stories which marks the
completion of a project.

S curve

The performance baseline in the construction man-
agement domain is represented with the S curve which
is a graphical representation of cost dispensed over the
project duration. This match with a chart called burn up/

down chart in agile which helps in monitoring and control-
ling the scope of the work,time and cost of the project.

Weekly review

In every project despite of the management meth-
odology it is important to have continuous engagement
with stakeholders, weekly review meetings with proper
agenda helps to keep tab on the project details. While
adopting agile methodology, the weekly review meetings
can be called as retrospective which serves the same
purpose as the weekly review meeting.

During the implementation of agile methodology in
any of the projects, the fact remains that agile also is one
of the methods which is deduced through the adaptive
life cycle of the project. So the fundamentals of project
management would actually remain same. The question
arises about the applicability of the same to construction
projects, decision of which would depend on the returns
which agile may give to the construction projects in terms
of efficiency, cost management and time management.

Conclusion

Various project management methods are deduced
in order to use them for many different projects across
industries, but the root of all of them remains same which
are the basic fundamental principles of project manage-
ment. It is always a good exercise to go back to the con-
cepts and understand the cross applicability of each of
these frameworks. It would help us leverage their capa-
bilities and applications to many cross functional fields.

While studying all the aspects of these frameworks
it is necessary to identify the difference and similarities
in order to implement them in the right way.Agile is the
software development framework but when it comes to
the complexities of execution of software or construction
projects, they are alike. There is where the application of
agile methodologies to construction projects can be rec-
ommended. Through agile the productivity of construc-
tion projects can be improved.

Lean is popular in manufacturing industry and off late
catching up with the construction industry though there
are very few takers.

Using these methods can help incorporating new
learnings into the functional fields of construction or soft-
ware engineering and management.
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Waterproofing & Its Critical Role in

Construction Industry

Dr. L. Ramajeyam

Ph.D.ME(struct).FLE.FIV.MISTE C Engg.(nd).

Dean Civil Engineering, Meenakshi Sundararajan Engineering College
Fomner Principal

PTLee Chengalvaraya Naicker Polytechnic College

The construction industry faces new challenges
to make the structures stronger, sleeker, of sizes and
shapes and at locations that defy imagination as well
accompanied by challenges to make them economi-
cal, damp proof, decay-proof etc.

Significance of Waterproofing

Waterproofing is a major challenge to the civil engi-
neers in several situations. Poor waterproofing causes
inconvenience to the occupants. Ineffective / absence
of waterproofing reduces the durability of structures by
way of corrosion of reinforcement.

Waterproofing or Damp proofing?

Many a times, we come across the dilemma whether
damp proofing to be adopted or waterproofing materi-
als to be used or both to be implemented or both these
are one and the same. Here comes the knowledge of
the specifications data mine.

Waterproofing is defined as “Treatment of surface
or structure to prevent the passage of water under
hydrostatic pressure.” Whereas, Damp proofing is
defined as “Treatment of surface or structure to resist
the passage of water in the absence of the hydrostatic
pressure.”

Hence, these are not only two different words with
two different meanings, but altogether two different
technologies for similar purpose.

Reasons for Intrusion of Water into Structure
Accumulation of water, which start penetrating the

surface.

Poor quality and improper proportioning of concrete
constituents that make concrete permeable.

Poor compaction of concrete, which leave a lot of
air voids.

Construction joints at two different works like con-

N

crete and brick works, and discontinuity in concrete
casting (joint at old concrete and new concrete)
leading minute cracks, which facilitate water move-
ment.

- Other structural cracks because of loading condi-
tions and failure of the structure to withstand those
stresses.

- Movement of water from bottom to top because of
capillary action.

Concrete is Hydrophilic But What Makes it Absorb Water?

Concrete, bricks, stones and mortars are composed
of crystals of carbonate, silicate, aluminates or oxides,
whose surfaces are rich in oxygen atoms, which carry
negative electrical charge of hydroxyl groups, which
carry both negative and positive charges. Such surfac-
es are polar and are also called hydrophilic. When wa-
ter comes into contact with these surfaces, hydrogen
bonds are formed between the surface and the water
molecules. Once the building materials come in con-
tact with water, they absorb water through their pores
by the capillary action.

The deterioration in concrete is usually manifested
in the form of carbonation, corrosion of reinforcing
steel, cracking, spalling, excessive deflection etc.
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To overcome all these, to a very good extent, and
make concrete reasonably impermeable, precaution-
ary steps like, good mix design, usage of standard ma-
terials, proper supervising while placing and compact-
ing, giving enough coverage to reinforcement, proper
curing, use of flyash and other pozzolona blended ce-
ments, using permeability reducing admixtures etc are
to be considered seriously. Permeability retards the du-
rability and reduces the life span of the structure, wa-
terproofing or damp-proofing is carried out to prevent
or to seal unwanted water containing deleterious salts
and chemicals to enter in the structure, resulting rein-
forcement corrosion and other destructive activities.

The Solution

Effective and durable waterproofing treatments will
make structures durable. Such treatments will also pre-
vent any architectural nuisance of damp ceilings and
walls.

In the code IS 456:2000. It is mentioned in clause
8.1.1. of the code that “One of the main characteris-
tics influencing the durability of concrete is its perme-
ability to the ingress of water, oxygen, carbon dioxide,
chloride, sulphate and other potentially deleterious
substances.” It has further stated in clause 8.2.1 that
“The life of the structure can be lengthened by provid-
ing extra cover to steel, by chamfering the corners or
by using circular cross-sections or by using surface
coatings which prevent or reduce the ingress of water,
carbon dioxide or aggressive chemicals.”

Even 14 years after the publication of the code, ar-
chitects and engineers appear to have overlooked the
mandatory provisions of the code as they have failed
to implement the provisions in clause 8 of the code.

The failure to provide the surface protection will not
only condemn the unprotected structures to early de-
cay and distress, the constructed structures will also
fail to meet the requirements of the code IS 456:2000.
The surface protection system is provided as a wa-
terproofing system on the surface of structures, and
not on reinforcing bars. Though the code has recom-
mended the provision of surface coatings, all concrete
surfaces are not necessarily amenable to the applica-
tion of coating systems. Thus, the objective is to pre-
vent the ingress of harmful elements, coatings or other
waterproofing systems should serve the purpose of
lengthening the life of concrete structures.

Materials/ Systems for Waterproofing

Waterproofing of roof slabs, basements, floors, ter-
race gardens, sunken slabs etc. needs different mate-
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rials and systems. Waterproofing like any other aspect
of the construction engineering need to be understood,
analyzed and designed for a suitable system on a case
to case basis, before implementation through experi-
enced professional applicators.

Presently, wide range of waterproofing technolo-
gies available, such as:

e Lime terrace

e Brick bar coba / Surkey

e Cement sand screeds

* Cement paints

e Tar based cold and hot applied coatings
e Tarfelts

e Polyurethane coatings

e Multilayer membranes

* Silane Siloxane based sealers

e Silicon based water repellents

* Neoprene based coatings

e Polymer modified cementitious coatings
e Spray applied membranes

e Foam waterproofing

e Elastomericmembranes

e Polymer modified cementitious systems
e Bitumen / Neoprene / Polyurethane systems

Application Techniques

The waterproofing materials and systems are ex-
pected to be installed or applied by using one of these
methods:

e Brush applied
* Roller applied
* Spray applied
e Impregnation
* Spreading, laying, and bonding

There are lots of conventional and unconventional
methods practiced for waterproofing in construction
field. Old methods like brick bat-cobba, cement-lime
based treatments, bituminous coatings are still prac-
ticed successfully. But the development of modern
construction material and technology, the concept of
waterproofing has changed tremendously. Nowadays
integral waterproofing compounds are admixed into
the plastic concrete.

The most common waterproofing methods:
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* Brickbat coba method: This system involved in lay-
ing clay bricks with light weight lime mortar on the
roof and spreading it for easy draining away of rain
water. This system is popular not because of the
waterproofing, but the weather proofing capabili-
ties.

e But it adds weight to the structure and once water
starts entering, the porous clay brick pieces ab-
sorbs large quantity of water, resulting continuous
leakage of roof.

* Cement/lime based treatments: Coating the sur-
face with cement lime mortar is a time proven and
economical method with good insulation properties.
But it is non-flexible and also increases the load of
the structure.

e Mineral slurry with polymer component is an easy
method to apply. It retains the breathing capacity of
concrete but with moderate flexibility.

e Epoxy & polyurethane coating is highly abrasion
resistant and resistant to UV radiation and does not
add weight to the structure. But this has limited pot—
life, not very flexible and stops breathing capacity of
concrete.

e Elastomeric membrane forming products: It forms
seamless membrane, highly flexible, UV resistant,
retains breathing capacity of concrete with indirect
insulation, but with low abrasion value.

» Silicon based impregnators as water repellent, easy
to apply and economical, but it has no crack bridg-
ing capacity, and does not withstand pressure.

e Bituminous based products and modified bitu-
men are very economical, flexible, with good crack
bridging capacity. But it softens under heat and
brittle when cold, limited life upon solvent evapora-
tion and other limitation due to its unpleasant black
colour.

Among the various methods mentioned above, two
are proven successful and effective, they are: Crystal-
line waterproofing system Flexible membrane water-
proofing system.

Crystalline waterproofing system: In this system
water bearing capillaries are blocked with insoluble
crystals, the saturated surface is applied one or two
coatings with crystalline waterproofing slurry.

Crystalline waterproofing provides a quick, cost
saving alternate to the traditional flexible membrane
waterproofing system. Crystalline waterproofing com-
pound reacts with various chemicals and moisture in
the concrete to form insoluble crystals which seal the

capillaries and shrinkage cracks. Its action as by filling
and plugging pores, capillaries, micro-cracks and other
voids with a non-soluble/insoluble highly resistant crys-
talline formation makes waterproofing more effective.
As the crystalline waterproofing chemicals continue to
migrate through water, a crystalline structure is formed.
This reaction will continue until the crystalline chemicals
are either depleted or run out of water. Some manufac-
turers are claiming that this chemical diffusion takes
place about 12 inches into the concrete.

If water has soaked only 2 inches and stop but, they
have the potential to travel 10 inches further, if water
re-enter the concrete at some point in future and re-
activate the chemicals. Thus the crystalline formation
engages the material filling and plug the voids in the
concrete to became an integral and permanent part
of the structure. Because this crystalline formation are
within the concrete and are not exposed at the surface,
they cannot be punctured or damaged like membrane
or surface coatings.

Crystalline waterproofing system can be executed
in three different ways as per the requirement and the
situation demands. Surface coating is most common,
other are dry shake powder application and as an ad-
mixture added at the time of batching. In dry shake
powder application for horizontal set concrete and
structural slabs, the Crystalline waterproofing com-
pound is spread across uniformily to fresh concrete
after initial set and power trowelled. Unset concrete
matrix contains an abundance of moisture for optimal
penetration of crystalline waterproofing compounds.
As an admixture, when added at the time of batching,
crystalline waterproofing compounds reacts with mois-
ture in fresh concrete and the bi-products of cement
hydration to cause catalytic reaction, which generates
a nonsoluble crystalline formation through the pores
and capillary tracts of the concrete.

Waterproofing Surface Coating

Another important classes of waterproofing aids
are polymeric elastomeric sealants and waterproofing
polymeric coatings. Waterproofing as a treatment of
a surface or structure to prevent the passage of water
under hydrostatic pressure and membrane waterproof-
ing consists of surrounding the entire structure with a
continuous barrier. The purpose is to prevent leakage
into a usable space or to prevent loss of water from a
retaining structure

Most of these products are based on epoxies, poly-
urethanes, silicons, Acrylics, Isochloroprenes, polysul-
phides either used individually or formulated together.
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Conclusion

In recent past, usage of construction chemicals
for waterproofing had increased, as the construction
industry had grown on a sustainable basis. There is
a sudden shift from conventional rigid waterproofing
technologies, which predominantly consists of a single
material viz. bituminous coatings and felts to elasto-
meric waterproofing, and so on, coatings which are
a combination of several materials to achieve major
performance advantages on a long term basis. Now
its time to develop indigenous skills, knowledge, pro-
cesses, rather than inviting and importing the low tech-
nologies. Construction chemical manufacturers should

promote technologies suitable to our national econo-
my i.e affordability and environment i.e weather and
climatic conditions. Non Invented Here (NIH) technolo-
gies unfortunately are highly appreciated, encouraged,
recommended, and implemented by waterproofing
industry stake holders.

“It is the knowledge society that will transform India
into a developed nation.” - Dr. A P J Abdul Kalam For-
mer President of India

“Great leaders do not do great things, but execute
simple things brilliantly” - Peter Drucker Management
Guru
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Qeleurn eHSILIL QarhésluL (HeTer QL Eiseme
spgudlan gnps LGHulaman apgulhes
Gouamt(HlLbd.

SPIILIHDSSTEN FTSETEISHET &LH& LU
alanaLIL(MSSILIL (HeTeTeT.

1. wpse sy (First category)
2. aufgss sy (Commercial category)
3. aumslL(hSsULLTSmeu (Off grade)

8 s ams Bineagde @huib
CareanT_sr@Lw. @renTLTeug cuamsuled LTTEHS gid
@anpulledeorg QHUILeID iger CFwadper Lblsd
G®DEUMTGLD. PPETHEUTSE cUensUlenend SeiliTés
CovamHid.

santentt GO CeueneliLn(hsemed, Frésan
G CeauemaliLn(hasemad seuemnas L
Couamigus Fev @GMILIL|S6rT
1. mguled @&6emMiuevenm&@hLd, SLAILILIENDEEHL

en&EGLCELTE eupdlar SWHUILGSUIILD

OUSFHMEHI SMDSHET DNOBHE(HEHS Couent(HLb.
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GenanriLs QurpLser Caireled cl(BLOLSSSSHM6L

6. GTGEwT CTENEUSG (@HESHTE unbglenrssLIuLl L enel
1 ey sLUL W (Wash Bsin)/&mig LiGermi Lymlien 2 piFlwirer P.V.C
2 A s s@w CeueMCuibmd o miFlwiren P.V.C
3 Cuapr (Heums sPliLiany #Tseaid / @b euens slliLnD FTHeD 6 SGer au@Liy 2 mi$l P.V.C
(EWC/TWC) gL eDl(bgl STé&enL @GLMUISEHS @ (ewTed GuTLILY GuITTUIL. @)(BLOLY
S . 6 SGer au@Liy 2 mig P.V.C
4 ol
BPoeeT DDOIL> Grser (ewTed GuTTLILY GuUITTLIL. @)(BLOLY
5 wenm&sLILL () (CONCEALED)jenould (&LRTUISHERS S g9.e0. Gamel serred (G.I. Heavy Class)
O.en. LB h A i |
6 Qs> aufisafier eyanowd Epprd B auf Gpniset ®e m“;; g;immjf\’/'f’cm clos) /
7 SaTEIGEN e PN G CeuliLw LEW G eufleansser sil.en. 1qwiLd
. . . Al.en. Wiqwid / Gamall &erred
5 i &
8 Clendl Bt Gomn exflansse Qeuiug sl (n steel) Cewwui’ L g
- &S GPMUISEMOIBHS euTUIDLeNEE LHenpsE OT&HSHE TGN (GLOTWISET HeDaS)
S g FnFems6Ta(BHS eUTWIHLenDd: @ urgisriyeter P.V.C @Lpmuiger

. SPe|D QL EISET GenLmDEET SLLILIEDIEET
15 10, 15 eurl_L1b afed Qlament LiCermit Ly

Cur@eusn@ werarGr auienrd g CouanT(Hibd.
Gavenabweied, BTRem seTanowne Q&ELmiseT

Qw50 Geuant(HLd. S(HULg S&eLD.
. e FLWESEMNE QEITDTET D|EHDSHENET Lt ofe @an
LHD S L LESmer el Ahlig SGp SISO GODBBILE iaTey

BQé& LIS, @eleurn Sy

s . ) i ‘ sy / Bragen Lpm 15 1. S
DD GenDbS @‘_—m_@ﬂ“ Ggmuseer pisder aGLs wanpule 75 1. 18
Caren(h) CFeen 2 GaTmisaner generulheum. - -

P . S &L sTgemd (water
QazalissliILL () 2 SF5mG6T g closeh) 50 5. 8

MAGSTHLIY Diends GoueT(HLd.

. 900 1ol 15 x 600 L. L5 ojeme e Glemamr
FreEemL G Cedouullamear o(H&EWwy
SLLLESN enUILMT&ET. 2 6TLSS

Fevedl Ll (gully trap) serr

7.

Loml 4&EHsE GenhsUL & curL L i e
<D|6ITG&HGIT

&) B56| MOLILIG 516 56T e 8. EHHET FTHAEIGHET QENETHS (GLOTUISHET
L(p&IUTTLL UenTse GEwidl seum@L. QemiEssTs QDPEGLD GLOTLISEHL 6T
Qavenaleed 2 Wi Mg &emad LG Crien_ws QenaTsssseL 8.
urisgl smmsat sy Gouma Geuiw 9. LiaTad eumee et @aanmésilL Herer
Couamrig W[ @L0. Gemy_eT Counl FTSEEISET QEnenT&HHS Fnl M.
. @ uentwmeriger (PLUMBERS) Lbenm&sLiLIL L 10. CuaBleneg QFM Ul jeTeldE mm
GLTUISET e @&HOCLITG FTSTTamTLONS U DB Fen L L SHl(HHE 50-75
creiesr CFWIGUMTEHET GTRTMTed &Heummled Wl 15 2 wrgdled srem CeuemMGuibme @Lmuiser
Griaer LFSS Llement oiger L5g) QumrmsgsiuL. CeueanT(Hibd.
SImUG&8M0ed BMES auiarTld L seurisaT. 11. Coaplaneg Ggm i Cwr ojeag Geum
Gaeury La&oCUTg B LTTeneud @ UHb QarligsCerm amw&@w Curg Ggm iy é@er
LGS LUOLSTET auiTerTLd Le (plgud. Braumd Gonb QauaAGLDDS Gmub
seupdlar g1 Lgbgiemar LGS L& (Plg LTSI, ardlit erglfCer g eemnisbameamn)
g sTwumar PR, GLTUISEMET Lo Amlgl setenGur @mss Couant(Hd. GLiLig
Southern
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Cewieugred L B LW GnSSL(H eumHeug
SHSHLUILIL LD,

L6 & 5. upliyw oisn@&Gwe  LrliLjenL

Coéas Qs lgs6T mws@Gw Curg el
er8ICr @ curipLenpaseT ennds GouenT(HiLd.

. (perert sEmplwg Cured Coéas Csmiguiled

s(paler Fany Qeanpssl &n @Y (450 Lol 15 x
300 . 5 jemeyenwg) Qmsse Ceuent(HiLo.

Mg &emed SLILILID FTHEDd ClLITHaE)S6

14.

S Il Ig 6T SanISSHeTSSer (PGS Lomlguller
san SPILILID LGS LHm 6L L EISHMETs
SMLIqId FHM SHLOLPHS (depression) G)(mHas
Couant(HLd. Qalicurm GFuieugted SLlLILIenD
grged (water closet) eneuss rgeum@LD.
@Quu@duiler gepgulener WHMILD FeuTSeneT

1:3 S0want seeu Carant(p Bisr GawoL
CurLlser Carsg Llarent L& iser g S
& Couant(hd. &Feul el UGdlsema 6 Wl LS
s eeug gl 50 Wl 1S semipenL il STeTSFLLTe)
uglsEs Couanr(hd. SPILILIEND FTSETS S 6T
Qanenryd G QUTBSSIL FFwrer GeurrLd
el Geuamr(Hd. sILILeD FTHTSMS
FTHESMLS ST Qenanmss Llaient,
GTie Sjlg LTaSas eplg SLILILnD

s gled Hlanpw B 2arhml GenewTLiL|SerT
g sdFlansr crarn Carglés Gouem(HLd.
Qaieury Corgamen Qeuig s&e| G eTam)
Csnbs Llarerm ergeadms nhland Clemsa,
a6, FenTenTridL] srersFL Byl CelemT(hHid.
@dled e CoTEaS L Mg) Qser g
TS CETanT(h SENTLENDSEHELD. &6 et T
G U@GSWelmhg eur L Carhés inL
Couant(Hd.  @emuevenmulleyid. SLlLILIEnDUIGILD
608 1 eramm eurl L b Gamhiss Ceueant(HLd.
G6MWED&6Te) SNTHE LD Sen DL LS5l
Qmpg 25 0. 5 ECp Qmés Couant(HILd.

wHn uGHUamer el Geny WL L L 25 . LS
Gmpeurs QmHés Couant(HILD.

. Genweenpuller srHEHTLL. s6eamed aneud@LD

end

GemMuean, il g6 Lleusss sl

s Awenpwns QmLiler srmCom L
DETEOSHET L& Lids FHeuTsHemayiLd
il g e sanl& enpwins Qeers Hlaneuled
BereurL L &euplend eneudas Geuant(Hid. Qm

N

16.

17

18.
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popas
SOA sy fid Cpriy wyslyuadc

st st it AR b

/—nn‘ﬁ*nﬂr@)“-‘
LR " .-

Liygl eyl sbonp, wendalizs L Fruland fane oo s Fadd
sy shada Bl Foud yém 53,

s, Al Byl Sl
Frdel anhbrt! swmmry Fefials s i o S8y i Pol
i, EnlE 4 dueai

Guid umpsefd  mmlui &CemQsi” simindseli
eflerdaiu i,

sTHCHTL L paanad&em aneus@GLGCLITg & &eui
sSMRIE sFeurts QUL Qe Gleuem 450
Wl 5. Qmss Couant(Hid.
Qurgieurs L SLL LD 556486@ CBT eTdlfed
eeULILNT&ET. sEHW LGS 115 . 1§ @Lleurns
B mss CouanT(Hid.
sPILLmDS6Me FanT L L SSI(HHE @
auflenswenoliL] 2 wirhg Qmés Ceuent(HLd.
G Spliy Sieleursgalphe st Gmes
Couant(Hd. jeuldL SLLSFHM@ QementLiL|
QamGssTs Darhsésond. @emwuaampuled
G Spliy serrulelrhg 60 Gl S
2 WISHQId ageTseT 214 CF. 15 2 wrsHleid
Slen&s Golean(HLd.
senTent T GLOTWIS6T HlosEn@ 2 aTGer jeag
FTHHT dELILGF FeUDMIET 2 6TLmLOTS
Sjenwend. sLILD Qaeanhs
@emwevenn, sPILILID FTHETSHDE (HEHLLD
G@m dnlily Qmés Ceuant(Hd. FTésamL
Grusenear sthn CUrESseT sanl_& Lmguiler
sTHCHTL L maanene el 2 LTSS jenLowl
Couant(hd. @se g auanedgient epigull(hsHse
Gouami(HlLbd.

G



05.08.2014: Affiliated Association - SaL L LD

Tamil Nadu Solid, Hollow & Paver Blocks
Manufacturers Assocaition &miLTg eU(HLTHSIT
STFMUSIL L LD gL L6 Sifer LT,
Ceeenearuied grour® Cewiwliul L g,.
B&smL L 56 Qgaens WWIWLD FMTUTS &l
@B (peTaTTeT Heneeui
. Q. QurerSl(HL g e, LWILISSE 6T
. 1. Heud@Lom HMID (PeTaeT WbHled
sanaelT . (p. Corser o SCWT (pserenid
cllmBEHaTsaTs sebhg Csrea® e ampummoler.
Cugud sriurert . J.R. Cagrmolmis |
LWILS G ssamaalT Slm. ¢.Cs.ClFaeurme,
seyreu ClFwerert . 6r.eTe Lmere)l, gienewt&
Qewereri &\m. ered. QrmoliLlyy, (peearmer
2 | ey LUIWSHeneeul Sl 6re.UILIBIS6T,
QewnEw 2nuleam g@m. Cas. Carieadeur
ga s8N < SCWT sebhg) Ol&menTL e,
O|FFRIGHIAT F@GUT S(IF. D|eWT RIS
S|eUTSETLLD BLOG 2l QBSIW (Lperermmar
sanevaul S\ Qur. QurarH(hL genre euTsaT
Couant(HGHmeMetiilg. IEFFRIGLD BLOF FEIGHSSIL G
Affiliated Association - Pafron Member 9}, &
9168 L GHCuCw Qeanbg OareamrL e

raLeng WEIPFSLL e CsMalsgisbameraGorbd.

07.08.2014 Q@uemiLmeug WIH® eralemer
QU@ (W& T L L LD

Cerod wUIWSHTOD (Host) erpum(
Ceviwiiul L @renrmeug) Wbl jerelement
QurgIE@psamL LD gnarge Ceug Fpliurs
BLCuDDE. Qe Osereans wUIWLD FTTUTE
(PSS SMOGUTHET, SIEICUS HITEUTHSGET,
Qurgis@p 2-nliermser 2 6T 30
2 plileniser sbg Carean® ApLiilsse.

—@®

N

13.08.2014: Luilp& Wamwd

sl (Hwreng Cgmeled mHLL (HeTer
RUUBSSMTTSET site Engineers/Supervisors
SDHS(HSe CouanTiqw Spseant GUTHETSH6T
g LWIDS pard- Agrerert LUIDHE
(PSTLD - FINETEGH (PSS MU Fl(H. & FSHad
GLOMT jeusermed eroum® ClFuwlinl L g.
DUIWLS ST Sl(F. BT, Floud@LomT Hmid
(PETETTET LOMHle0S S emevEUT
. L. préawwel SeuisEhd LWHE paerenLo
Flouss aneus g ICugenT,

Sub: 1 SAFETY: A) List of Important Safety
Materials, B) Use of Safety Materials C)
Maintenance of Safety Materials. D) Owner/Site
Supervisor/Site Engineer/Workmen - responsibility.
Sub:2 INSURANCE: RISK COVERAGE A) Workmen
/Material/Property - Compensation etc. B) Legal
Protection Sub: 3 A COLLAPSED BUILDING - Review
by Expert.

Future General Insurance solution  eresrm
Bnjeuansglelbpgl Sl HHelar -AGM. Hmid
Smgl. &z o ACWT Insurance FLHLOHSOTET
clegwmgemer Wsabd Cgemeurs Power Point
EPALOTS GUIETEEHLD TGS, (LPSSHIWLOTS
Confractor All risk (CAR) policy upml elleréad
O|6Mg e,

Safety: upMiw ellegwmigEeer &m. Chenchal
Rao, Additional Director Safety - Regional Labour
Institute. jeLwiry, ClFaTaner jeuiser Power
Point epeuld CgeMeurs elleTdsnd iemSSHi.

Legal Protfection: s (HOIemsgamms &S
Cameuwner gL L FHwrer urgsriy unml V&M
Associates (Advocates & solicitors) Hlmieuensams&

Southern
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Ceiihs cUDSSMIEHTSHET S, LDTSEUET HMILD
sramgren o &SCWT Wsea|wd AnLiurer wpamulled
GlleTHELD 26N ST,

Safety/Health  &lm. 6ll. syenmiggenid - Chief
Safety Officer - Gammon India  Blnicuenseng s
Campaeul Cpsant CurmeT L5g Power
Point -enw LWSTLHSS Llseyd SmLiLime
Wenpuled cllemdad emgaT. LLDS o6emss
SDATU(HSGLD CF6rens wUWILILD FTTurs

Bleneeyls LMg cupmISLILL(H SHe|Telldas ILL L 6.

ulpAWleT (pigeled dler QBHW (peremaT
saneaul S\ Qur. QurarHrLiqenre jeuTsar
ulp& QupD eneamTeUHS@GLD UTLHSHIS
Ol eT @bsl LWHEAUIDd Gubhm
SleLeumEISm6T oneuTsCerTh LSlTHE CErerer
Couant(Hd ererin Gl (s Gamarnrm. LulhH&uled
shG CETaT SmarameEGL iy @re]
cll(mbE LFrmLILL L g).

13.08.2014: BAl AWARD 2013-14

Ogarens WD grurg BAI Awards - 2013-
14 @lmgisaner clleurmser LTHs Cewiuliul (b
SIS eIl ereudsliLL L gl Cogid
R(H BHDOD SHw QBHEUI FIenETSSHaV6UT
. Qev. epTHSH jeulsemLLd
QUL SSLILILL G LoHMILD 6(H HSHEHE
. 9. Y. Casir - IHlogsmaaul - SLOIHBHT(H
wEDILd LFHECFT DeTHERSHGD e
MEUSSLILIL L G).

29.08.14: Gl () cu&s) SewrsmL &

Ogerens WUIWLD FTTLUTS i SaOL. LOTSLD 29

s 31 eueny il () cugsl seantarl & (House
Hunt Expo - 2014) Wlsed &nhs penule
gour® CewwdiulL g, 29.08.2014 ojein Srene
10 el yereled Slm. W. o ebs - Seneau
Architect Association jeuT&eT ST &L Feni
Fousd meusSTT. LWIWSHemaeuT Sl(m. R.
Foud@LoMT DjeuTseT amaTeuarww aurGeummiL
Cuélerri. e QBHSIW (PETETTET HeneveuU

. R @rrsnélmigamer Sb. W. i, anbs
wHnw genewr Glurg Gevreri - State Bank of
Travancore glm. esSwpmmentt oy SGwiri
srigeT 2 ayuile sHCutans s (Hwrer Csrplele
Blowa|wd @Gpblaneanuis Upml CUEwgIL 6T
allenyelled &L (Homens CaTedren b ererm
BLLGEMS GgNelgserm. il [ cusd saisr &
GPSs el Slm. S. TTLLILITL Seui&6T SieusHs
allprelled &b CSTETL. Beneel(hHELD

BTl dn e, 60&@&W CHuL L s (HeTaer
Qs sararfAulle LrCappen. State Bank

of Travancore wmmib State Bank of Hyderabad

S EW aumdlseT Glesarar gule LmCsnm
ai(h eummIGCaUT(H&HE SL6T uFSH 6MEs elleurLd
Slensgent. ai(h eumm@GCauT(HéE Qeveus s L
<o, Carganamaer C&S Associates epeuld  ermLIm(h
Qeuiwliul’ L g GemhedmL L < Corsarse
LHNILD aleTéEmseT BAl STTLING GUPEISLILIL L g,
Qésamrar _damw eparn BTl seme 6FndEammiu
5000 Guir unfreneuUiIL Lo, SenL_& BreTmet
31.08.2014 & il (H cugdlsEent s Fulled
LEIGCHDD marsg s OMEEHs@Ew Cgaears
wuwd Errurg Blenene| L& cupmisLiLL ()

&6 rellGSLILL L @i,

HOUSE HUNT EXPO - 2014 - sentamL denwl LOsa|Ld
Soliung BL§560s1H65S &(LDSSEneau

. S. QurolLIry jeUTsHEHs S,

Clgerers LUILLD S6TF UTLYS SIS SN 6T

Csmelsgssrearang.

S. RAMAPRABHU
Hon. Jt. Secretary

&= Southern
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July Issue - SUDOKU - Lgl(méaner alenL August Issue - SUDOKU - L&lit
S 8 2|1, 63479 7
3|6 1|4/9 7|5 8|2 1
719 4|5/ 8[2|3 6|1 43 2
4129|8167 5|3 6
1/ 5/3(7]2 4(6]9]8 5 9
6|7 8|13 /5/9|1 2|4 4 18
8 3/ 712 4 /5|9|1]6 8 1
2 4/6|9 71|83 5 2 5
9|1 /5|6 |3 8|2 4 7 4 3

SOUTHERN BUILDER ADVERTISEMENT TARIFF

We request you to patronize the issues by providing your advertisements, to promote your products on
our Southern Builder Magazine for the year 2014-15 (April-March)

S.No. Description Rate Per issue Rs (on eR Taitﬁlge; aly\/'rlt:]:r:‘t]) Rs
1 Multi Colour A4 Size - Rear Cover outer 25,000 Rs. 2,50,000
2 Multi Colour A4 size - Front/Rear Inner 15,000 Rs. 1,50,000
3 Multi colour A4 size - Inner page 12, 500 Rs.1,25,000
4 Multicolour half size - Inner Page 7,500 Rs. 75,000
5 Black & White A4 size - Inner page 10,000 Rs.1,00,000
6 Black & White half size - Inner Page 6,000 Rs. 60,000

Thanking you in anticipation your early response.
With regards,

AN. Balaji
Hon. Secretary

Southern
—C ﬁ Builder




Estd : 1941

To

The Secretary,
BAI - Head Office

BUILDERS’ ASSOCIATION OF INDIA

(Al India Association of Enginecring Construciion Contractors)

Southern Centre Estd : 1950

| MEMBERSHIP APPLICATION FORM |

Through
The Honorary Secretary,
Bal - Southam Centre

G-1,G-20, 7 Floor, Commerce Centnz

1, Dadajee Read, Tardeo
MUMBAI — 400 034

Ph ;2352 0507 | 2351 4802
Website ; www.Laionline.in

[lear Sir,

Flease enroll myfour name as

"Casa Blanca”, Znd Floor,11, Casa Major Road,
Egmore, Chennai - &00 008,

Phone : 28192006 Telefax : 28191874

Yiiah @ wisw, baisoutharncentre. com

E-rmail : baiscuthern@yshaa.com

AMKUAL/RENEWAL Member of Builders' Association of Indis. I/We am/are

connacted with the Building Profession [ Trade f Construction industry as (plesse tick relevant box's)

[ 1 Ciwil Construction Cantractors  [] Real Estate Developer / Pramoter

[] Electrical

] Flumbirg

[ Fabrication

[] Roads

[ wwater Proofing
[ Interior decorator

[] Reaairs/Mainkenance

O
N

Architect/Engineer

Trensporter

[ Demalition

OO0 O

Manufarturers /Suppliers
Dealers/Hirers
Engineering Callage/Polvtachnios

any other (specify)

Registarad With
[1 centralPwD
[] State PWD
1 MES
[] Railways

[ other state/Cantral Govt.Dept{specify)

[] any other (specify)

1 /wie specialise in

1"W'e hawe read the Rules and Regulations of your Association and egree to abide by the same Please find herewith sum of

Rs, I

‘Rupees

drawn on

1 by Cash/Cheque/Demand Draft Mo __ Dated

in favour of "BUILDERS ASSOCAITION QF IMCIA"

Lowweards Lhe miermbersip subscription.

ours falthfully,
(Far & On Behalf of)

(To be signed by Proprictor / Partner £ Dircctor of Attomey £ Autharised Signatory)

(PTO)



Fill ezlove in Block lethors:

L. Full Mame and Address....

Tl IR s oummianions sdisssy b s e naion RS s ion e ar i MOBIIEE s g iR
Pt e e T R
Z.Ghve mamas ncasa of partnership firm Name of the Person
Ltd Compary /Instittion and indicate who will attend and vote at the meeting with residence

against each whether Partner [ Director §
Executive attomey

address and contact numbers

aj a)
by b
c) )
d} dj
Ros f Address, B e, oG i i rrnss e i sebesvasre
PROPOSED BY 1ovtiiiiniiiinsisiiiimsemssnscsiossmieisesessssisoasncemnsnssesen
SECOMDED BY tovvinimnsisnnsisinssmsmmsnesieimssnresmnnsonsnsis mnrmesnimsinies
APPLICATION IN ORDER | FEES RECEIVED Rs. _ Receipt No.
Data Accepted by the Managing Committes at its meeting hald on
at
SECRETARY'S NOTIMG SECRETARY
The Membership fees
Patron Membership fees Rs. 28,090 (Inclusive of Service Tax)
Mew Mambership feas Rs.2909( Inciusive of Service Tax )
Renewal Membership fees Rs 2797 Indusive of Service Tax )

Cheque May drawn In favour of BUILDERS ASSOCIATION OF INDIA.




Jayara] International (P) Ltd.,

(an I1SO Certified Company 9001:2008)
Largest Importers of Timber Logs & Sawn Timber

——

: .Irlf'ﬁs;::.__-._-ﬂ;. —
; b ey )

.

T | __f;'_.

We have Best Alternative Teak for Burma Teak

We Specialise in Project Supplies

Timber Yard : No. 19, Jaya Street, Puzhal Union Road, fadaperumbalkkam, Chennai - 600 060.
Corporate Office 12/1, First Floor, United India Colony, 4th Cross Street, Kodambakkam, Chennai — 600 024.
Enquiry : 09840815812 f 09382866601 / 09284666608 / 09384666606 / 09381515555

Fax : 044-2472 4688

Email : javarajenquiryi@gmail.com

Web Site D www. jayarajtimber.com



Crafted technology for
ansolime reliabmiy;

|r;i-_- 11 |||In ":

ﬁnnk nhﬂ-hﬂm anﬁ

The Schwing SP1200 pump is designed for highly reliable uses. The pump caters to the customers need with output of 49 m*

of concrete per hour working under low operating and maintenance cost. The state-of-the-art AL Rock valve technology and
compact design SP1200 has a high fuel efficiency of ranging from 2 to 3 liters per hours of pumping making it the most
preferred pump amongst both the RMC and construction sites. For further details about the product contact us on below given

details,
Batching Plants | Concrete Pumps | Transit Mixers | Concrete Recycling Plants | Belt Conveyors | Separate Placing Booms | Shotcrete Pumps.

SCHWING STETTER (INDIA) PVT LTD
|50 9001:2008 :: QHSAS 18001: 2007 : 150 14001:2004

F 71 -T2, SIPCOT Industrial Park, Inmgattukattai, Sriparempudur Taluk, Kancheapuram District, Tamil Nadu - 602105,
Phone - 044 2715 6780/ 781, 47108100 / 33555588 Fax - 044 27156530 Visit us at www.schwingstettarindla.com

AHMEDABAD 079 40244200 / 33565588 | PUME 020 26055651 / 2 / 33555588 stm
MOHALI 0172 3957500 / 3857503 | BHUBANESWAR 0BT4 2463999 / 3355558

GUWWRAHATY 0367 2234738 | RAIPUR 0771 2562325 A mambar af the Schwing Group

MUNMBAI 022 25624863 (64, 30718300 / 33555588 | NEW DELHI (11 3092 8500/ 33555588
HYDERABAD 040 6615 1783 / 33555588 | BANGALORE 080 4243 8400 / 33555588
KOLKATA 033 3322 3300/ 33555588 | COCHIN D484 4055984 / 3355553




