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GEOTECHNICAL REPORTS:
Engineers Objectives & Contractor

Questions

M.Karthikeyan
Past President BAI

The Geotechnical report provides critical and vital
information for the owner, architect, design engineer,
and the contractor to use and evaluate. The owner
wishes to assess the cost of the project foundation and
earthwork. The structural engineer is responsible for
the design of an economical but sturdy building foun-
dation. The architect may be forced to arrange build-
ing layouts to accommodate varying soil conditions. A
foundation failure of a major structure is measured in
cores of rupees and ruined careers. It can even lead
to loss of life, such as the Moullvakkam failure. An ig-
norant or misinformed contractor can lose millions in
unanticipated costs. Such mistakes often lead to major
lawsuits that drag on for years and cost everyone ex-
cept the lawyers. Being able to understand and ana-
lyze the Geotechnical report to avoid costly mistakes is
in the best interest of all the project players.

Reports

Geotechnical (soils) reports are prepared to pro-
vide the design engineer and contractor with informa-
tion regarding the soil conditions at a specific location.
These reports are a wealth of information for the per-
son that can properly interpret the information present-
ed. Usually the soil report is primarily written to give the
structural engineer the specific information needed to
effectively design the structural foundations.

Often the report is issued for information only and
is not a part of the construction contract documents.
This is done so that the owner can try to limit liability
for contractor interpretations and changed conditions.
There is always language that states that the report
represents only the actual spots examined and condi-
tions can vary. This expressed caution is very real and
it is very common to find unexpected soil changes or
buried obstructions that are discovered during con-
struction.

The objectives and the information required by the
design engineer and the contractor differ dramatically.
The design engineer needs to know what is needed to

—@

found the structure. The contractor wants to know what
is needed to build the designed foundation. Generally,
construction methods are the chosen by the contrac-
tor so long as no damage is caused. For that reason,
the soil reports tend to be very vague when addressing
construction methods.

Engineer objectives:

The design engineer wants to know what is under
the surface to support the structures. To that end, the
engineer needs to know several critical soil properties:
What is the allowable soil bearing pressure?

What is the expected foundation settlement?
What is the active soil load?

What is the passive soil loading?

What is the sliding friction factor?

What is the potential for differential settlement?

What is the soil liquefaction potential during an
earthquake?

8. What are the seismic design accelerations?

9. Where is the groundwater table?

10.What is a permanent stable slope?

11.Will piling be required?

12.Can the native soil be used for backfill?

13.What are the criteria for the pavement sections?
14. Are hazardous wastes present?

15.How corrosive are the soils?

16. Will there be voids, obstructions or unstable soils?

N ook w =

Contractor questions

The contractor wants to know what the subsurface
conditions are so that an accurate estimate of costs
and time can be entered into a competitive bid. To that
end the contractor will search the soils report to deter-
mine the following:

1. Where is the ground water and how much water
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must be pumped?

2. Is there rock to be drilled and shot (sometimes
blasting is not allowed)?

3. Can the ground be ripped with a bulldozer?

4. What excavation equipment and methods will be
most effective?

5. Is there enough space on the job to store backfill
materials?

6. Can the native material be used for backfill?

7. Will the native material need to be processed
(screened/crushed) for backfill?

8. How much backfill must be bought and imported?

9. How steep can the temporary excavation slopes be
cut?

10.Can obstructions be expected?

11.What compactive effort and equipment is needed
for backfilling?

12. Will excavation shoring be required?

13.What is the most effective shoring method?

14.Will the ground stand long enough to use trench
shores or shields for pipe trenching?

The report is directed mostly to the design engineer
and the contractor usually must make an interpretation
of the information to develop a construction plan. This
interpretation is often vital to the success of the project.
If the report is ambiguous or fails to properly identify the
ground conditions, the result is often a changed con-
dition claim. These claims can entail lengthy delays,
increased cost, disputes and lawsuits. It is important to
read the entire report and understand that each geolo-
gist has a different style of describing the soils, as they
are field sampling.

Geotechnical Report Contents:

The well-prepared Geotechnical report will be orga-
nized along the following outline:

1. Introduction: This will identify the project by location
and name. It will also briefly outline the scope of the
investigation.

2. Project Description: This will give an overview of the
structures, with proposed foundation depths.

3. Field Exploration and Testing: This will identify the
methods and equipment used to bore and test the
soils.

4. Site conditions: This will describe the terrain, prior
known land use, general area geology, groundwa-
ter, fault proximity, seismic shaking, landslides and
other concerns such as sink hole or fracturing prob-
lems.

5. Recommendations: The various explorations and
tests are translated into specific loading criteria,
settlements, dewatering requirements, seismic
accelerations, pavement sections and site coeffi-
cients.

6. Site observations: This is where the appeal is made
that it is important to have Geotechnical experts
review the actual excavation procedures and the
warning that differing soil conditions may be found.

7. Maps: A general area map with geology and faults
is usually included. Site maps with boring log loca-
tions are included.

8. Logs: This will contain the boring logs with soil den-
sities, blow counts, ground water elevations, mois-
ture, soil classifications and sample locations.

9. Test results: This section includes sieve analysis,
optimum moisture plots, direct shear tests, cone
penetrometer, contaminants and other various tests
that are deemed necessary.

10.Seismic velocities: This procedure is used when
hard rock is expected. The sound speed through
rock is a good indicator of what methods will effec-
tively excavate the ground.

The contractor must make an interpretation of the
soils report in order to answer the 14 commmon ques-
tions. There are a number of clues in the report that
will assist the contractor in making decisions to select
the appropriate construction methods, productions
and estimating earthmoving costs. There is no one
indicator to show what the ground conditions really
will be. The entire report must be read, absorbed and
analyzed. The report will contain observations, recom-
mendations and test results that must be individually
interpreted.

The basic clues that must be understood to make
an educated judgment of the soil conditions are:

—

Soil boring equipment

Recommendations for construction methods and
slopes

Soil boring logs

Soil description (classification such as silty-sand)
Soil properties (hard, stiff, dense, loose, etc.)
Boring depth

Boring refusal

Blow counts

9. Soil moisture content

10. Soil dry density

11.Particle distribution curves (sieve analysis)

12. Atterburg limits (liquid limits and plasticity index)

N
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13.Compaction test (optimum moisture for compac-
tion)

14.Direct shear tests

15.Seismic velocity lines

16. Permeability

1. Boring Equipment:

The bore hole or test pit is advanced with a vari-
ety of equipment. Bore holes advanced with an auger
means that the ground can be excavated with normal
earthmoving equipment, i.e. backhoes, scraper, bull-
dozers and the like. Bores that are made with a pneu-
matic, carbide tipped drill or similar rock drill means
that blasting or heavy ripping will be required.

Test pits are usually dug with a backhoe. The size
of the backhoe makes a huge difference as to how
easily the ground can actually be dug. A small rubber
tired backhoe-loader will show refusal (unable to dig)
on soils that can be readily excavated with large track
mounted backhoes or heavy equipment.

2. Recommendations:

If the report is concerned with settlement, liquefac-
tion and suggests over-excavation; that usually means
weak clayey soils. While these soils may be easy to dig,
they may also be unsuitable for backfill and wet and
sticky. Even though clayey soils may appear to be firm
enough to drive on, they can start to pump with repeat-
ed heavy-wheeled traffic. This is when the moisture is
worked toward the surface by the equipment pounding
and turns the top layer to mud and the equipment will
get stuck. If this condition is present it may be neces-
sary to build aggregate haul roads. Rain and snowmelt
will turn clays to mud and may be difficult to dry out
enough to travel on.

3. Soil Boring Logs:

The boring logs will detail the soil layers by depth
from the surface or by elevations. The log will contain
such information as: soil classification, relative dense-
ness of the soil, sampling points, sample recovery, wa-
ter content, dry unit weight, blow counts per foot and
ground water depth, drill refusal and if well casing was
needed. Often the soil descriptions are subjective by
being based on the experience and judgment of the
observing geologist. How dense or hard the soil is of-
ten based on how quickly the drill can be advanced.
The description is often based on the look, feel and
sometimes smell or taste of the soil. The boring logs
are a good place to start to understand the soil proper-
ties. The boring logs should be plotted on the drawings

O

and on cross sections so the relationship of the exca-
vation, structures is scaled to the soils and water table.
If casing of the hole was necessary, it usually means
the ground is too weak to stand on a normal construc-
tion excavation slope.

Below is an example of a well-presented boring log

Note that the log presents the following data.

1. The date of the boring. This is useful information.
Water table can fluctuate seasonally.

2. The boring log number, in this case: B-1. This will be
plotted on a plan view so that the actual spot can be
scaled to the work to be done.

3. The ground elevation at the boring is given: 703.8
(MSL). MSL is for mean sea level. Marine construc-
tion often uses mean lower low tide elevation as a
reference. The difference between these references
can cause mistakes, so be sure of the reference el-
evation.

4. The drill used was a hollow stem auger. This means
that the ground was not rock, since and auger will
not penetrate rock that requires blasting or heavy

ripping.
5. The soil is logged and classified by depth from the

ground surface. Sometimes the log will also refer-
ence elevation.

6. The blows/foot is number of times the 140 Ibs drive
weight dropped 30 inches needs to penetrate one
foot. The 37 blows per foot confirm the description
of dense or well-compacted soil.
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7. The moisture content range of 1.2 to 5.7% means
the soil is very dry and will require a lot of water to
achieve compaction.

8. The dry density in the top 4 feet is 127.7 pound per
cubic foot (PCF). This indicates a well-graded soil
with a low void ratio. It can be expected to have
significant cohesion and friction angle.

9. The soil between 5 and 8 feet of depth has a dry
density of only 96.8 pcf. This indicates the soil is
poorly graded and a low percentage of fines. This
soil will probably have little or no cohesion. That
means it may not stand on a construction slope as
steep as 1Hto 1V.

10.The soil classification descriptions and relative
compactions are shown as loose, dense, etc.

11.Note that no ground water is shown. If ground water
is found it will be shown at the depth of encounter
as an inverted triangle with a line under it. Some-
times this symbol is small and easy to miss.

4. Soil Descriptions:

This will usually identify the soil by classification
of particle sizing such as cobble, gravel, sand, silt, or
clay, etc. Most soils are a combination of these classifi-
cations, meaning there is a gradation of material. Sand
and larger grains are often referred as cohesion less
soils. Without clay or silt fines sand, gravel and cobbles
will not have cohesion (glue) to bind the soil and give it
shear strength. Soils with clay or silt are often referred
to as cohesive soils, as they are capable of developing
significant shear strength.

5. Soil Properties:

Usually soils are described as loose, dense, hard,
stiff, soft, etc. Usually, the relative density terms of:
loose, dense are applied to sands and gravels. Terms
such as soft and stiff are usually applied to clays and
silts. Hard can mean rock or cemented soils, although
if the soils are cemented the geologist will usually men-
tion that fact. Loose or soft ground means that the
ground may not support a slope as steep as 1H to 1V.
Dense sands or gravels are no guarantee that the grav-
els will stand on a steep excavation slope, as they may
be tightly packed but have little or no fines to cause co-
hesion. Cemented soils can be caliche, volcanic tuff, or
pyroclastic ash. These soils can be some of the most
difficult and expensive materials to excavate. They can
have a relatively low density and show as being rela-
tively soft rock. However, they tend to absorb blasting
energy and almost impossible to penetrate with a rip-
per tooth.

Soil Types:
The basic soil types are:

1. Clays and silts: These are soils where the grains are
less than 0.005 inches in size (less than #200 sieve
size).

2. Sands: The grain sizes are between 0.25 and 0.005
inches in size. (#4 to #200 sieve size)

3. Gravels: The grain sizes are between four and 0.25
inches in size. (4” to #4 sieve size)

4, Cobbles: These are rounded rocks that are be-
tween 12 and 4 inches in size.

5. Boulders: These can be over 20 feet in size.

6. Rock: Massive formations that require blasting or
heavy ripping to excavate.

7. Any combination of the above. Most soils usual-
ly contain more than one soil type, for instance, a
soil classified as sandy-gravel is gravel-containing
sand.

Soil Classifications:

ML — Silt

CL - Lean Clay

OL - Low Plasticity Organic Soil
OH — High Plasticity Organic Soil
MH — Elastic Silt

CH - Fat Clay

GW — Well Graded Gravel

GP - Poorly Graded Gravel

9. GM - Silty Gravel

10.SW — Well Graded Sand

11.SP — Poorly Graded Sand
12.SM - Silty Sand

© N O Ok WD

The soil classifications are often shown as the com-
bined ones when no single classification is accurate.
For example, GW-GC stands for well graded gravel
with clay. The soil classifications are another step in
the process, but they do not tell us how hard or soft
the ground is or what excavation difficulties are to be
expected. The soil classifications refer only to the grain
size of the soil and little of the other ground properties.

6. Boring Depth:

Usually the boring logs are advanced well below
the planned excavation depth to insure that accurate
formational trends can be plotted and no weak lay-
ers are present near the foundation grade. When the
borings are terminated above or just at the planned
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excavation depth, you must be very wary. This means
you cannot be sure of what may be encountered at the
bottom of the excavation. Is there going to be rock or
water that must be handled? Did an obstruction halt
the drilling effort?

7. Boring Refusal:

This is usually indicated at the bottom to the boring
log, if it occurs. If all refusals are well below the planned
excavation depth, it will not be a major concern. If a
small percentage of the borings have met refusal in the
excavation limits it usually means that there are isolat-
ed obstructions. It is not possible to determine what is
the obstruction unless the soils report or site history re-
veals the object. A small isolated boulder can stop an
auger drill and be of little concern. On the other hand,
it could be a ridge of solid rock that will be expensive
to remove.

8. Blow Counts:

This is a very important measure of soil properties.
This is a standard penetration test where a 140-pound
weight is dropped and the number of blows to advance
the point one (1) foot is counted. Obviously the more
the blows the harder the soil. Loose or soft soils will
show blow counts of less than 10. Blow counts of 10
to 50 blows per foot usually mean the ground will be
fairly easily excavated. When the blow counts are over
50 but less than 100, ripping of the ground is very like-
ly. When blow counts exceed 100, the ground may be
very difficult to excavate and require blasting or hoe
ram effort.

9. Soil Moisture Content:

Optimum compaction moisture is usually between
8 and 15% of the dry weight of the soil. Ground water
will show about 25 to 40% moisture by weight of the dry
soil. Supersaturated clay can be 50% water. Those are
oozing mud that will not support the weight of even low
ground pressure tractors.

When the moisture content is more than about 15%,
the ground is too wet. Equipment can bog down by
pumping clays and silts after only a few passes and
turn the haul road to mud. Clean sands and gravels
are usually not a problem unless the excavation is be-
low the water table. These soils are usually free drain
enough that no special effort is required to dry them
out. On the other hand, overly wet clays can be a se-
rious problem to handle. Wet clay will tend to stick to
tires and truck beds greatly reducing load and haul ef-
ficiency. Extensive effort may be required to reduce the
moisture for fill and compaction. The clay or silt may
require spreading; disking and/or mixing with dry ma-
terial. This can be a very expensive and time-consum-
ing effort.

10. Dry Soil Density:

Normal soils will have dry densities between 95 and
130 pounds per cubic foot (pcf). Solid rock and heavy
metallic ores can have densities exceeding 150 pcf.
Loose cohesionless sand will usually have a density of
about 90 pcf. Volcanic cinders can be as low as 50 pcf.
Soil density by itself tells little about the soil properties.
Volcanic tuff can have a density of less than 100 pcf
and be some of the most difficult material to excavate.
Dense rock that is fractured and/or weathered can of-
ten be easily excavated.

11.Sieve analysis

12. Atterburg limits (liquid limits and plasticity index)
13. Compaction test (optimum moisture for compaction)
14.Direct shear tests

15. Seismic velocity lines

16. Permeability

More and detailed explanations can be obtained on
an online sources of understanding geotechnical re-
ports as an engineering and construction reference is
available at PDHONLINE.com for further study.

THEME FOR PLATINUM JUBILEE CELEBRATION
“BETTER INFRASTRUCTURE FOR BULAND BHARAT”

ESTD 1941
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Kudos to Southern
Centre BAI

M.Karthikeyan
Past President BAI

It was a proud moments to all of us in the BAI Annu-
al General Meeting 2015 held at Mumbai on 5th Sept
2015. While announcing the awards for the achieve-
ments for last year announcement that BAI — Southern
centre has bagged once again the Overall Outstanding
Centre for the year 2014-'15, that too for the eighth time
consecutively.

This year new category of awarding to the Best
publications is added. It was more joyful to be an-
nounced that the publication of “SOUTHERN BUILD-
ER” of our centre was awarded as outstanding bulletin
of this year. All these were possible because of Mem-
bers’ involvement, E.C, G.C. and M.C.members con-
tributions, office bearers’ dedication, the team lead by
Mr.R.Siva Kumar as its chairman, all factors keep our
centre aloft from all other centre.

May be the committee meetings held every month,
special meetings organized to meet and redress the
problems of builders in taxation, contract conditions,
voicing for the unprecedented price rise in building ma-
terials, in all the centre took active role in meeting the
concerned works department central and state gov-
ernments, public sector undertakings ,taking along the
members of other similar organization. The problem of
building regulations in CMDA, preparation of schedule
of rates PWD, PF, ESI, Service Tax matters the centre
took right and quick action by the team heading the
organization.

The centre has conducted training programs in
Construction  Management, Site Engineers training,
Skill Development programs for labourers , Safety in
Construction, Seminars on green building concept,
Repairs and rehabilitation methods and Modern Con-
struction Chemicals etc.,which are needy and useful to
members.

To benefit the construction industry, a mega exhibi-
tion BAICON was conducted in June 2014 inaugurat-
ed by Honorable Shri Venkaiah Naidu, Union Minister
of Urban Development & Housing which was well re-

ceived by the participants. Instrumental for this exhibi-
tion’s success is our past president B.Seenaiahji and
our leader Bheesma R Radha Krishnan. This exhibition
has given a big boost to many construction machinery
manufacturers spread all over the country. The ser-
vices of the office bearers, chairman. R.Siva Kumar,
and past chairman Mr. Mu. Moahan, J.R.Sethuramal-
ingam, Past Vice President and many other made the
function a great success.

BAIMAT exhibition was also conducted in Jan 2015
with Mr. L.Moorthy as its chairman, exclusively for the
building materials. The exhibition was a great suc-
cess because of the all out services of Mr.L.Moorthy,
the then vice president of BAI and ably supported by
Mr.Ragunathan as TN State Secretary.

Another event of the year was House Hunt exhibi-
tion making the Builders, Promoters, Realtors, Bankers
to exhiht their product to the public. Well attended by
nearly 30,000 people.

To meet the enthusiasion of its members annual
family meet of the members, and also a sports meet
(new event in this year) were ably conducted with team
leaders.

SOUTERN BUILDER

All of us know that from the day Mr.Mu.MOAHAN
took charge as its editor, the value of the bulletin has
gone up very high. The brilliant job done by the edi-
tor, took the image of our centre to a greater height.
His dedicated service and efforts with positive accom-
plishment contributed a lot for the award. The con-
tents were very rich, events, photographs, tech. papers
from various experts in construction industry besides
the history of BAI from the inception from 1941, finely
crafted by Bheesma R.Radha Krishnan are very much
appreciable . The bulletin is the brought out in full & full
art paper with high standard with nice printing. The arti-
cles were both in English and Tamil wherever possible.
All these made the southern Builders as outstanding
publication.

Southern

v 13
Builder O_




Southern
Builder




Regulation for Group
Developments

S. Ramaprabhu, Joint Secretary

To be continued..,
(24) Basement Floor:-

(@) The height of basement floor shall not exceed 1.2 me-
tres above ground level and the headroom shall be
minimum 2.4 metres.

(b) No part of the basement shall be constructed in the
minimum required set backspaces, required for the
movement of fire fighting vehicles/ equipments.

(c) In cases where second basement is proposed for
parking and incidental uses, sufficient provision for
lighting and ventilation and also for protection from fire
to the satisfaction of Directorate of Fire and Rescue
Services shall be made.

(d) During the construction of the basement floor, it shall
be sole responsibility of the planning permission hold-
er to ensure that the building / structure in the adjoin-
ing sites are not weakened / damaged.

(25) Security Deposit:

The applicant shall deposit a sum at the rate of Rs.
50 per square metre of floor area as a refundable non-in-
terest earning security and earnest deposit. The deposit
shall be refunded on completion of development as per
the approved plan as certified by Chennai Metropolitan
Development Authority; if not, it would be forfeited.

(26) Display Board:

(@) The details of the development for which planning per-
mission issued, date of expiry of permit etc., shall be
displayed in the format prescribed by the Authority on
a board of size at least 60cm x 120cm.

(b) The applicant shall pay a sum of Rs. 10,000/- (Rupees
ten thousand only) as earnest money non interest
bearing refundable deposit and same should be uti-
lized for the purpose of installing the prescribed size
board on the site by CMDA, in the event of the appli-
cant not fulfilling the conditions stated in (a) above.

(c) If the applicant fulfills the conditions (a) above, the de-
posit shall be refunded after production of the comple-
tion certificate.

(27)Group development exceeding 50 dwelling units or
where the extent of the site on which it is proposed

exceeds 1 hectare it shall be designed and the plans
signed by a qualified Architect.

(28)Notwithstanding anything stated above, Group devel-
opments for EWS housing, and special projects un-
dertaken by CMDA may be approved subiject to the
conditions as may be stipulated by the Authority.

29. Special rules for multi-storeyed Buildings

(a) Site Extent:- The minimum extent of site for construc-
tion of multi-storeyed buildings shall not be less than
1500 square metres.

(b) Road width:- The site shall either abut on a road not
less than 18 metres in width or gain access from pub-
lic road not less that 18 metres in width through a part
of the site which can be treated as an exclusive pas-
sage of not less than 18 metres in width.

Provided further that multi-storeyed building may be
permitted with limitations on maximum FSI and maximum
height of the building on a site abutting or gaining access
from a public road of min. 12m/ 15m in width, or gain
access from public road not less that 12m /15 metres in
width through a part of the site which can be treated as
an exclusive passage of not less than 12m/ 15 metres in
width, subject to compliance of the planning parameters
stated in the Table under sub rule (2) below.

Explanation:

(i) Road width means the road space as defined in DR
no. 2 (35). The qualifying road width for permitting
multi-storeyed building shall be available at least for a
stretch of 500m along the length of the road abutting
the site and the stretch from a junction can be straight
or a curve or zigzag or combination of the above.

To cite examples:

(a) If the road over its general length is of 18 metres width,
but because of some kinks in front of the site one end
is 17.8 metres and the other end is 18.2 metres is ac-
ceptable.

(b) If the general road is of width less than 18 metres
width, but only widens opposite to or nearer to the site
is more than 18 metres, is not acceptable.

Courtesy: CMDA..... To be continued
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ESIC Stay Order

As authorised by the Managing Committee Meeting at Mumbai on 12th September 2015, BAI Madurai
Centre, filed a Writ Petition, on coverage of construction workers by the ESIC, at Madurai Bench of Madras
High Court and obtained ‘Stay Order’, which is attached herewith. As ESIC being a Central Act, the Stay is
valid throughout the country.

We congratulate BAl Madurai Centre, particularly Shri V. Ramachandran, Past President and
Past Trustee, for the remarkable & commendable yeoman services done by them for and on
behalf of all BAl Members, by obtaining the Stay Order within such short notice.
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BAI CONGRATULATE

Mr. S.N. SUBRAMANYAM
For having elevated as
Deputy Managing Director
& President of L&T

Mr.S.N. Subrahmanyan or SNS as he is popularly known amongst his colleagues is the Whole Time Director,
Deputy Managing Director and President, Larsen & Toubro. In addition, he heads L&T Construction
(erstwhile ECC), as Non-Executive Director on the Board of L&T Infotech Limited and President L&T
Infotech and President L&T Technology Services. He is also responsible for the Metallurgical & Material
Handling (MMH)and Shipbuilding business verticals.

Mr Subrahmanyan is a civil engineer with post graduate qualification in business management.
Commencing his professional career in Larsen & Toubro after graduation in 1984, he began as a
project planning engineer responsible for costing and job planning. His wide ranging abilities and
remarkable acumen soon came to the fore, as he was handpicked for senior responsibilities and
became principally responsible for developing the MIS, budgets and strategic planning for L&T
Construction. He has also attended the Executive Management Programme at London Business
School.

Mr Subrahmanyan's achievements early in his carrier include securing prestigious orders for the
building and construction of several IT, commercial, housing, public and hospital building projects
across India. He successfully laid a strong foundation for business development with India Inc. and
nurtures long-lasting relationships with clients and associates. A standout achievement of Mr.
Subrahmanyan was the crucial role played in securing and managing EPC contracts for the
construction of four major international airports in India at -Bengaluru, Hyderabad, Delhi and
Mumbai. The contract for Delhi International Airport is the largest secured by L&T till date. His
visionary leadership enabled the successful securing / executing of prestigious metro rail projects
in Delhi, Chennai, Bangalore, Hyderabad and Mumbai.

Mr.Subrahmanyan was largely responsible for establishing L&T Construction as a significant EPC
player in the Middle East. He has spearheaded and won several large projects in Oman, Qatar, Abu
Dhabi and Saudi Arabia like the Salalah Airport in Oman and a big interchange and road project in
UAE. The Riyadh Metro project is one of the largest international orders bagged by L&T thus far;
while the Doha Metro, the AL-Wakrah Road Project both in Qatar and the Abu Dhabi Airport airside
works have been won in the face of stiff international competition. He has also led the spread into
Africaand L&T Constructionis already making its presence felt especiallyin North and East Africa.

Mr. Subrahmanyan is a member of the Board of Governors of Construction Industry Development
Council [CIDC] the apex body of construction fraternity in India. He is also a fellow of Institution of
CivilLEngineers, UK. He is also a fellow of Institution of Engineers, (India)

He has won numerous awards throughout his career, including Construction Week magazine's
‘Infrastructure Person of the Year 2012, ‘Contractor CEO of the Year' at the Qatar Contractors
Forum & Awards function in 2014 in Doha, accorded the Leading Engineering Personality award in
the event ‘Glimpses of Engineering Personalities’ by the Institution of Engineers (India). He has also
beenvoted the 'Construction World Man of the Year 2015" by Construction World magazine.

Despite his busy schedule, Mr.Subrahmanyan still finds time to give back to his community and
pursue his passion for books, music and cricket.
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A Brief Note on Service Tax Meeting
Held on 29" September 2015 at Savera Hotel

S.D. Kannan, Chairman, Taxation Committee

Our Southern Centre organized a meeting on ser-
vice tax issues by inviting officials from the Service Tax
Commisionerate — Il Chennai on 29th September 2015
at Savera Hotel.

Shri.G.RAVINDRANATH IRS Commissioner and his
team of officials participated in the meeting and a Pow-
er Point Presentation was given by Smt. Nalina Sofia
IRS — Asst. Commissioner, Covering all aspects of vari-
ous services relating to construction industry.

Works contract services
Abatements
Reverse Charge mechanism

And all other issues relating to constructions indus-
try were covered and explained to the participants.

Qoo

All quarries and doubts raised by the participants
were clarified by the commissioner and advised partic-
ipants to pay the tax collected immediately within due
dates to avoid interest, penalty and other proceedings.

Meeting was attended by members from Kumba-
konam, Erode and other centers and also officials/em-
ployees of members of southern center. Over all the
meetings was very useful to all participants and were
happy to interact with the official in a cordial manner.

We should appreciate and place on record the ef-
fects taken by Mr.O.K.Selvaraj Chairman along with the
Mr.R.Sivakumar, Past Chairman and Mr.K.Venkatesan
Hon. Secretary.

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 2015-16

S.No. Description Rate Per issue Rs (ont:‘:it;gel:acmi:rw) 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,

K. Venkatesan
Hon. Secretary
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Rapid Wall Technology for
Affordable Mass Housing

Er. P. Dinkar, B.E. F.LE. F.LV.

Chartered Engineer & Reigistered Valuer Consultant
Rapidwall Construction Technology

Mob: 98410 92799

Rapidwall is a revolutionary hi-tech building tech-
nology, Rapid wall is energy efficient, eco-friendly and
world’s largest load bearing, light weight, pre-fabricat-
ed building panel. It is manufactured in 12m long x3m
high/wide and 124mm thickness with modular cavities
as show in Firgure 1. It is produced with high quality
gypsum plaster, reinforced by glass fibre roving and
other harmless chemicals and special addictives. One
of the advantages of pre-fabricated Rapid wall is that
it can be used in combination with reinforced concrete
(RC) in cast-in-situ monolithic construction. When con-
crete is in-filled in the cavities of panel with M20 /M25
concrete, its load bearing capacity increased 8.5 times
or 850% from 160 kN/m to 1360 kN/m. Rapidwall and
RC become composite material, giving advantages of
both Rapidwall and RC in building construction.

Rapid wall is a technological break through and
turning point in the history of gypsum as a building ma-
terial for housing & building construction. Rapidwall
building will be resistance to fibre, water, earth quakes
and cyclones and also are free from rot, termites
and corrosion. Rapidwall housing is strong, durable,
eco-friendly and affordable.

Figure 1: Rapid wall Panel

Rapidwall building system consists of both Rapid-
wall panels and reinforced concrete, Both walls and
floors are built with  Rapidwall panels in combination
with RCC. Rapidwall cavities are in-filled with concrete
as per structural requirement. When used as non load
bearing or partition walls, the cavities need not be in-

—@

filled with concrete. Based on the number of floors,
from single storey to low rise, medium rise and high
rise (upto 10 storeys) appropriate vertical rebars can be
provided in the cavities base on the structural design.
If required, Two rebars in each cavities can also be
provided. Axial load carrying capacity of empty panel
itself is 160kN/m(16 tons/m) with a shear strength of
21.6 kN/m. For small single storey housing does not
require RC infill except for wall corner joints and either
sides of door / window frame fixing.

When concrete is infilled in all cavities, axial load
carrying capacity gets enhanced to 1360 kN/m. As per
structural requirement based on number of floors, size
of rooms, usage of building, the wall panel cavities can
be suitably in-filled with RC to meet its structural de-
mands. Based on the lateral load requirement vertical
reinforcement bars is also to be provided.

Rapidwall for floor / roof slabs:

Rapidwall (RW) in combination with RC can also be
used as structural floor/roof slab system as composite
floor/roof slab with perfect connection between walls
and floors / roof slab.

a) Typical cross section of RW/RC composite slab with
embedded micro beams as series of “T-beams”.

Figure 2: Typical cross-section of RW-RC floor slab — Rapidwall with
embedded micro beams

b) As based on the span and live load / usage, like
commercial / institutional/public building etc, rein-
forcement of micro beam and its positioning has to
be designed.

c) Based on span and usage, thickenss of RC screed
can be increased above 50mm.
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d) T in case welded mesh is not available, 6mm bars
at 150mm spacing, in both ways, may be used.

RW-RC composite slab system is integrated with
external and internal walls, is consists of net work of
embedded RC micro beams as illustrated in in Fig-
ure 3 (series of “T” beams oriented to the direction of
shorter span) with RC screed and horizontal embed-
ded RC tie beams. Based on the structural require-
ment, span length, live load factors for residential or
commercial / public or industrial building, thickness
of concrete screed or reinforcement in micro beam
can be designed. As per requirement, stirrups in micro
beams can be in triangular or rectangular shape which
depends on number of bottom and top reinforcement
bars.

Concrete between walls & floor slabs with embedded
horizontal tie beams beneath the slabs over all the
walls:

In Rapidwall building designing and construction
for connectivity between floor / roof slab and structur-
al walling system at external walls and internal walls

Figure 3: Network of embedded RC micro beams and horizontal tie
beam

has perfect connection system is illustrated in Figure
4, Floor / roof slab is also integrated with horizontal
embedded RC tie beam under the slab over internal
walls and external walls all around. Vertical re-bars in
walls below the floor slab pass through the tie beam
and give RW/RC floors/ roof slab system can be used
upto span of 5m in residential building without under
beams. It can be used for floor / roof slab in commer-
cial / public buildings with higher live load upto span of
4m without under beams. With under beams, span of
floor / roof slab can be increased. However, there in no
limitation on length of longer side, as RW/RC compos-
ite floor slab system acts a one way slab.

Figure 4: Connection between Rapidwall and intermediate floor slab
at external walls

In multi strey Rapidwall buildings more than one or
2 storeys, there is RC thin monolithic framed structure
with RC plinth beam in the base, embedded RC col-
umns inside cavities, embedded RC inter connected
net work of horizontal tie beams top of all the walls in-
cluding internal walls, foor / roof slabs with net work
of embedded RC micro ebams and RC screed acting
series of T beams.

Connection between super structure & Foundation:

Rapidwall is used for the super structure part of
building above basement level. Foundation. on is
conventional construction using traditional materials
based on soil / site condition. However, there can be
saving in cost of foundation for Rapid condition. How-
ever, there can be saving in cost of foundation for
Rapidwall building, especially in multistory storey con-
struction, as there will be substantial reduction in dead
weigh approximately 40% compared to conventional
building.

For all types of buildings, there will be net work of
RC plinth beams at basement level above ground level.
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In Rapidwall buildings, before casting of outer and in-
ternal cross walls, RC plinth beams are cast, “I”’ shaped
start up rods / rebars (same dia as that of vertical rods
as per structural design) with minimum 150mm deep
and 45 times bar diameter lap length up wards are to
be inserted at precious location where the cavities are
to be filled with reinforced concrete, as shown in Figure
5. In the case of raft foundation, there will be deep
RC stem wall from raft foundation to basement level as
shown in Figure — 6.

Figure 5: Foundation, basement, plinth beam and start-up for erec-
tion of Rapidwall panels

In this manner, the connection at the ground sto-
rey between super structure and foundation, spread
over the entire wall length over the network of RC plinth
beams is ensured.

Figure 6: Typical connection details of RW walls with raft foundation

Concrete in-filling of panel cavities:

M20 or M25 concrete as per structural design,
using small size nozzle of 2m long to insert into the
cavities (which are to infill concrete), to pour concrete
directly from ready mix concrete or manually from top
of the panel to maximum 1m height from bottom in first

—®

stage. After a gap/interval of 30-40 minutes (initial set-
ting time of concrete) in second stage in-fill and similar-
ly 3rd stage infill upto horizontal tie beam bottom. This
is to avoid bursting / bulging of bottom side of panel
due hydrostatic pressure if concrete is infilled / poured
at one stretch fall to full height from 3m.

Embedded RC lintel cum sunshade for external win-
dows:

As in the case of conventional building construc-
tion, over window or door opening etc embedded
RC lintel can be provided by cutting one side of skin
/ flange of panel to required length and height using
electrically operated hand saw or marble cutter. In
practice suitable window frame or door frame can be
installed in position and provide in position of rein-
forcement including stirrups. Reinforcement including
“L” anchorage for RC sunshade (as shown in Figure 7)
can also be provided after providing necessary shut-
tering . Concrete for lintel can be poured as part of
infilling of wall cavities and concreting of sunshade can
also be done simultaneously to cast as monolithic and
provided covering and required water proofing treat-
ment as required.

Figure 7: Lintel cum RC sunshade integrated with RW wall

Wall corner joints:

Conventionally building built brick by brick. Where-
as Rapidwall building built wall by wall. Wall corners
joints including “L” or “T” shape joints are built with RC
as illustrated in Figure 8. To prevent ingress of water
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through construction joints in external walls and wet
areas, water proofing treatment using suitable water
proofing chemicals is to be done as per guidelines
given in construction manual.

Figure 8: Wall corner Joints

Embedded RW-RC columns for pointed loads:

Unlike RC framed structure, in Rapidwall building,
most of the walls take varying loads. To take pointed
Axial loads, it is necessary to provide column and this
can be provided using panel cavity itself integrated to
waling system as illustrated in Figure 9 below.

Figure 9: Embedded RW/RC column

In this in Mumbai, Cochin, vizag, and in other plac-
es have built Rapidwall buildings. RCF has proposed
to construct 8 storey Residential high rise building.
Structural design is done by IIT Madras (Indian Institute
of Technology Madras), satisfying earth quake resis-
tance requirement of National Building Cod).

Stair case:

In conventional building Construction of stair case
consume substantial time. In Rapidwall building using
Rapidwall in combination with RC, can be used for
constructing stair case waist slab and mid landing or
floor landing which saves a lot of time. With concrete
or bricks or concrete blocks steps can also be made.
See the figure 10, in which using Rapidwall, in combi-
nation with RC stair case construction is illustrated.

Figure 10: Cross section of stair case
Embedded RC under beams for slabs of larger spans:

Whenever floor or roof slab has more span, embed-
ded RC beam using panel can be provided as illus-
trated in figure 11. Similar under beams for stair case
landing etc can also be provided where ever required.
Beams with higher depth can also be provided as per
structural requirement using double panel (Fig. 11.a)
By this without usual shuttering embedded RC beams
can be made cast in situ, which saves a lot of time.

Figure 11: GFRG-RC composite embedded cross beam/under
beam in long span floors

Walling system in multi-storey / high rise Rapid wall
building:

Based on the lateral load requirement of the struc-
ture rebars can be inserted in cavities. It can be in
alternative cavities, or every 3rd cavities or in every cav-
ities. Similarly the rebar from 8mm or 10 mm or 12mm
or whether single rebar or 2 bars is based on the struc-
tural requirement.

Figure 12 illustrates longitudinal section of an 8
storey Rapidwall building in seismic zone 3. As per
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the structural design satisfying building code satisfy-
ing earth quake resistance requirements, for GF & 1st
Floor 12mm 2 nos rebars are provided. For 2nd floor 2
nos 10mm rebars and for remaining upper floors 2 nos,
8mm rebars. Below the intermediate floor slab, as re-
quired under building code, horizontal embedded RC
tie beam below slab over all the walls around as well as
internal walls provided. Intermediary floor slab and roof
slab is also with RW-RC composite slab with perfect
connection between floor / roof slab.

Figure 12: Longitudinal sectional view of walls showing vertical
reinforcement details

RW-RC Hybrid Building System for high rise buildings:

With Rapidwall as load bearing wall can build only
up to 10 floors / storeys. This is one of the limitations of
RApidwall & Rapid building technology. To overcome
this limitation IIT Madras has developed RW-RC hybrid
building system. By this without limitation of number
of floors Rpaidwall can be used as non load bearing
infill walls and panel for floor slab / roof slabs. In hybrid
system, the Rapidwall is used as infill walls and slabs
in conventional RC framed construction as illustrated
in figure 13.

The use of Rapidwall as infill walls has many ad-

—®

vantages over conventional masonry walls. The dead
load is reduced considerably. Hence a seismic force
is reduced and therefore design load is reduced sub-
stantially. Thus reducing structural cost of the RC frame
elements and foundation.

Figure 13: RC columns and beams with GFRG panels as infill walls

Comparative study of 8 storey Hybrid with con-
ventional building showed that dead load reduced by
46.65 %, design base shear in sesmic zone 3 saving
4.23% quantity of concrete in raft foundation saving
25%, raft foundation steel savings 29.41% super struc-
ture Rc quantity saving 21.37% super structure steel
quantity 17.64% and cement plastering saving 85.26%.

Rapid wall is an Australian technology developed in
1990. IIT Madras conducted extensive research stud-
ies, including 2 PhDs on Rapidwall and further 2 more
PhDs on Raidwall, supported by Ministry of Science &
Technology. Govt of India is going on. This has made
it possible to adapt on the method of construction to
suit Indian situation and to prepare Rapidwall structur-
al design manual satisfying the provisions of National
Building Code including the provisions of earth quake
resistance in respective sesmic zones.

Builders / husing industry a take up Rapidwall hous-
ing in fast track at affordable cost, with the support
of architects, structural engineers, civil / construction
engineers who are familiar / got oriented / trained on
Rapidwall, design and its construction including wa-
ter proofing treatment of construction joints. Existing
skilled / semi skilled construction workers and techni-
cal supervisors with hands on training on few days on
handling of panels and its erection of wall panels and
laying of panel for slab, using crane, construction crew
team can build Rapidwall houses & buildings. This will
up grade the skill of local construction man power also.
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The structural Design Manual is approved and
published by Building Material Technology Promotion
Council (BMTPC), Ministry of Housing and Urban Pov-
erty Alleviation, Govt of India, for construction upto 10
floors / storeys. This will be of much use to the profes-
sionals like architects, structural engineers, civil / con-
struction engineers, builders and for the reference of
urban local bodies of local self Govt of the country for
granting building permits.

Water proof treatment of construction joints:

Although waterproofing agents are incorporated in
the manufacturing process and water absorption tests
conducted on Rapidwall have found that it absorbed
less than 2% water after immersing in water for 24
hours, constructing with Rapidwall still requires wa-
terproofing to be carried out to the construction joints
both at the time of erection of the panels (refer 5 and
7 above) and as finishing work. And also to enhance
abrasion resistance and water repellent quality, Rapid-
wall requires special primer to impregnate or penetrate
into the outer and inner surface of the panel. This will
also act as a base primer coat, with excellent bonding
properties, prior to applying finishing coat of paint with
water or oil based paints, acrylic paints, distemper or
cement paints. For details on water proofing of con-

struction joints, terrace, bath/toilet etc please refer to
the manual on water proofing of Rapidwall structures.

Rendering / Plastering for fine finish of wall corners /
dent/damaged wall surfaces

Rapidwall building does not require cement plaster-
ing of its walls and ceiling. After rendering / fine finish
with a thin layer of internal walls which require fine finish
/ corner using Rapid Plaster (gypsum plaster based -
manufactured and marketed by RCF & FRBL) OR Birla
or JK wall putty of its wall corners etc, a coat of special
primer can be applied and painting can be applied. If
any finish or rendering of external wall surface or outer
side corners, se white cement base JK wall Putty / Birla
Wall Putty ( as this is water resistant)

Rapid wall also help to save scarce natural resourc-
es like sand, water and granite stones apart from ce-
ment and steel. Can construct in least time and labour
input utilizing the advantages of partial mechanization
like use of crane for handling and lifting of panels for
erection at sites make Rapidwall construction a afford-
able cost for both mass housing and up market resi-
dences. It is most ideal for repetitive type mass hous-
ing from single storey to 10 storeys and save 25-30%
cost of construction.
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SMART MATERIAL

Smart Materials NASA defines smart materials as
«materials that “remember” configurations and can
conform to them when given a specific stimulus»
(http://virtualskies.arc.nasa). Encyclopedia of chemical
technology defines that smart materials and structures
are those objects that sense environmental events,
process that sensory information, and then act on the
environment.

Smart materials are relatively new term for mate-
rials and products that are able to reversibly change
their properties in response to different stimulus. The
five fundamental characteristics distinguishing a smart
material from the more traditional materials used in ar-
chitecture are defined as follows:

* Immediacy: they respond in real time
* Transiency: they respond to more than one environ-
mental state

* self -actuation: intelligence is internal to rather than
external

* Selectivity: their response is discrete and predict-
able

* Directness: the response is local to activating event.
All smart materials can be grouped into three types:

1. Property changing materials
2. Energy exchanging material
Material exchanging

w

The first class has a great number of potential ap-
plications in architecture while the second class would
be applied in building servicing such as actuators and
sensors and the third class are acted as insulator.

Application of smart materials according to their
place can be neatly classified into the following sys-
tems:

—@®

Fagade, lighting, energy and structural system.
Most application of smart materials is in sensors but
the most visible and observable application of them in
building regards to facade system.

Smart windows and fagade materials as compo-
nents of fagade system, are the authorities of an archi-
tect that chosen according to the desired application

thermochromic

Phtochromic

thermotropic

Smart windows electrochromic

Smart materials
in procedure
of architecture

design Self-cleaning
material

Liquid crystal

Suspended particle

Self-cleaning
glasses

facade Material :
Thermochromic

cements

Smart materials which are in the process of architec-
ture design Smart Concrete

Smart concrete will heal its own cracks
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Concrete is a core building material. But even con-
crete starts to crumble when it comes face-to-face with
water, wind, stress and pressure. The current method
of dealing with structural instability in concrete has
been to replace or repair it.

But what if all you had to do was add a little water?

A new type of smart concrete contains dormant
bacteria spores and calcium lactate in self-contained
pods. When these pods come into contact with water
they create limestone, filling up the cracks and rein-
forcing the concrete. Self healing concrete is estimated
to save up to 50% of concrete’s lifetime cost by elimi-
nating the need for repair. Smart concrete is still being
tested to determine how long the bacteria sustains it-
self, but researchers are hopeful they will be able to
officially introduce smart concrete to the construction
industry very soon.

Self Healing Coatings

New to the market and already in use are self heal-
ing coatings, sealants and adhesives. A recent CNN.
com article discussed U.S. based company Autonomic
Materials and their development of self healing coat-
ings being used on marine-based structures like ships
and oil rigs. The coatings are made with polymers that
innately react with one another when they rupture,
creating a process of self healing. Autonomic Materi-
als’ discovery is only for water-based structures, but
the company is looking into developing materials for
broader use by the construction industry.

Not yet in use, but in the process of being tested
by a group of scientists, is a self healing coating that
could be applied to concrete. The journal ACS Applied
Materials & Interfaces recently wrote on the scientific
discovery of this coating, but points out that it is not
yet ready for industrial use. This material has the ability
to self heal when it cracks and is exposed to sunlight,
allowing UV rays to react with particles in the concrete
that expand and then fill the cracks.

Smart and Nano-Materials in Construction Industry

Concrete, steel, glass, and timbers are the most
common materials, being used in the field of modern
construction.

In the following table, some important characteris-

tics of the above-mentioned materials are tabulated.

Young's Tensile Density (g/

Material Modulus Strength cm%/) 9

(GPa) (GPa)

Concrete 30 0.007 2.3
Steel 208 1.0 7.8
Glass 50-90 Negligible 2-8
Timber 16 0.008 0.6

If we compare these properties with those of a car-
bon nanotube, the results are astonishing. A carbon
nanotube has a Young’s modulus of 1054 GPa, a ten-
sile strength of 150 GPa and a density of 1.4 g/cm3.
Thus a carbon nanotube has strength of 150 times that
of steel and at the same time approximately six times
more lighter.

Based on the above statistics, it was thought (in
UK Delphi Survey 1990), that the Construction industry
would benefit the most from Nanotechnology. Howev-
er, Construction industry lacks behind other industrial
sectors in terms of appealing investment from large
corporate sectors.

Nano-technology is a technology that enables to
develop materials with improved or totally new proper-
ties. It is an extension of the sciences and technologies
already developed for many years to examine the na-
ture of our world at an ever smaller scale. A nanometer
is one billionth of a meter. Nano particles are defined
as a particle that has at least one dimension less than
100nm. The size of the particle is very important be-
cause at the length scale of the nanometer, i.e. 10-9 m,
the properties of the material actually become affected.

Carbon nanotubes and nanofibers present an im-
portant classification of nano-materials. They are made
from Graphene. Graphene is defined a monolayer of
carbon atoms packed into a honeycomb lattice. It can
also be defined as an atomic-scale chicken wire made
of carbon atoms and their bonds. If graphene layers
are arranged as stacked cones, cups or plates, it is
known as Carbon nanofibers (CNF) and if the graph-
eme layers are wrapped into perfect cylinders, they are
termed as Carbon nano tubes (CNT).

Nano composites are produced by adding na-
no-particles to a bulk material in order to improve
the bulk material properties. Materials reduced to na-
no-scale can suddenly show very different properties
compared to what they exhibit on a macro scale, en-
abling unique applications. For instance, opaque cop-
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Graphene layer, Carbon Nano Tubes, and Carbon Nano Fibers

per substances become transparent and inert platini-
um materials attain catalytic properties.

Nano-technology is a dynamic research field that
covers a large number of disciplines including con-
struction industry. Concrete is a material most widely
used in construction industry. Concrete is a cement
composite material made up of Portland cement, sand,
crush, water and sometimes admixtures.

Interest in nano-technology concept for Port-
land-cement composites is steadily growing. The ma-
terials such nano-Titania (TiO2), Carbon nanotubes,
nano-silica (Si02) and nano-alumina (Al203) are being
combined with Portland cement. There are also a limit-
ed number of investigations dealing with the manufac-
ture of nano-cement.

The use of finer particles (higher surface area) has
advantages in terms of filling the cement matrix, den-
sifying the structure, resulting in higher strength and
faster chemical reactions (e.g. hydration reactions).

Nano-cement particles can accelerate cement hy-
dration due to their high activity. Similarly, the incorpo-
ration of nano-particles can fill pores more effectively
to enhance the overall strength and durability. Thus na-
no-particles can lead to the production of a new gen-
eration of cement composites with enhanced strength,
and durability.

According to researchers, following is a list of ar-
eas, where the construction industry could benefit from

—@

the nano-technology.

1. Replacement of steel cables by much stronger
carbon nanotubes in suspension bridges and ca-
ble-stayed bridges

2. Use of nano-silica, to produce dense cement com-
posite materials

3. Incorporation of resistive carbon nanofibers in con-
crete roads in snowy areas

4. Incorporation of nano-titania, to produce photocat-
alytic concrete.

5. Use of nano-calcite particles in sealants to protect
the structures from aggressive elements of the sur-
rounding environment

6. Use of nano-clays in concrete to enhance its plastici-
ty and flowability.

7. Urban air quality could be improved by if the civil
structures are treated with nano TiO2

Smart materials are materials, materials systems
and products which, in contrast to conventional ma-
terials, are dynamic in nature. At its simplest, smart
materials respond to and interact with their immediate
environments to exhibit adaptive characteristics that
fulfill previously impossible functions. Smart materials
make the products, services, and not least, public and
private spaces of tomorrow’s world possible.

Today it is possible to specially create materials for
a specific purpose. The smart materials successes
made in the material sciences sector often go unher-
alded in the background as the market-ready product
basks in the plaudits. Yet, the technological foundation
or competitive advantage of the product developed
would not exist were it not for smart materials. Around
70 percent of all technological innovations have a di-
rect or indirect dependence on characteristics and
functionality of applied materials.

However, ‘sensual structures’ need not be restricted
to hi-tech applications such as aircraft. They could be
used in the monitoring of civil engineering structures
to assess durability. Monitoring of the current and long
term behaviour of a bridge would lead to enhanced
safety during its life since it would provide early warning
of structural problems at a stage where minor repairs
would enhance durability, and when used in conjunc-
tion with structural rehabilitation could be used to safe-
ty monitor the structure beyond its original design life.
This would influence the life costs of such structures
by reducing upfront construction costs (since smart
structures would allow reduced safety factors in initial
design), and by extending the safe life of the structure.
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BAI DIARY 2016

Dear Member,

BAl's diary is aproven one for a prestigious possession of each and every builder members.
This diary may be presented to all your friends, clients, Bank Coordinators, Business
Associates, Colleagues, Staff, Workers and Others with your greetings for a prosperous new
Year. This year also we have proposed to bring a variety of Diaries, which will cater to all the
members at a very affordable price.

1.SPECIALDIARY (17.5X24CM).....civiiiiiiiiiiiiciceeee Rs.170/-

2. OFFICERS DIARY Onedayapageformat........................ Rs.120/-
(21.5x14 cm) (Hard bound super finish)

3. TECHNICAL GUIDE (Readily available)............................ Rs.100/-

4.15x20 One side 12 sheets (Multi colour offset Printing
(including Company Name &Address)...........ccceevvvvininnn.n. Rs.35/-

The members are requested to place their valuable order in the “order form” appended along
with a advance of 50% of the value of order to the office of the Southern Centre on or before
30TH October 2015 positively. The diaries are expected to be delivered in our centre's office by
the second week of December 2015.

To print the name and address of the members inside the diary free of cost, a minimum of 300
Nos, in each category will have to be ordered. For less numbers a sum of Rs.500/- will be
charged extra for each category.

Kindly send us your address to be printed in the Diary along with the cheque towards advance
paymentin favour of 'BUILDERS ASSOCIATION OF INDIA'.

Looking forward to your valuable orders at the earliest.

Thanking you and assuring of our best services.

Yours faithfully,

T.V. CHANDRASEKAR
Diary Committee Chairman,
Mob: 9444003311



To From

Diary Committee Chairman Name of the Company
Builders Association of India Address
“Casablanca”, No.11, Casa Major Road, Contact No.

Egmore, Chennai 600 008 Mail ID :

We hereby place our order for the BAl diaries 2015

1. Special Diary @ 170/-Each..................... NOos: RS...coooiiiiiiiiiiiii,
2. Officer's Diary @120/-Each.......c.ccceenene.. Nos RS
3.Technical Guide @100/-Each..................... Nos RS

4.15x20 One side 12 sheets (Multi colour
offset Printing (including Company

Name &Address. @ 35/-each................... NOS. RS...ciiiiiiiiiiis
Total ..o RS,
We enclose herewith a Cheque/Demand draft of Rs......................l towards the

ADVANCE Payment for our order in favour of “BUILDERS ASSOCIATION OF INDIA”

Thanking you,
yours faithfully,

(Signature)
Cheque/Demand Draft
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jayaraj
Leaders in Timber

, Jayaraj International (P) Ltd.,

( An ISO 9001:2008 Certified Company )

IMPORTERS & EXPORTERS
Timber Logs | Timber Sizes | Timber Planks | Timber Slabs

Door Frames | Window Frames | Doors il

el | =l b
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We Specialise in Project Supplies:

Timber Yard : No. 19, Jaya Street, Puzhal Union Road, Vadaperumbakkam, Ehenn;li 600 060, Tamil Nadu, India
Corporate Office - 12/1, First Floor, United India Colony, 4th Cross Street, Kodambakkam, Chennai =600 024.

Enquiry : 098408 15812 / 093846 66606 / 093815 15555 Telefax 1044 24724688
Projects : Mr.T. Raja Sekhar, Managing Director 098400 70992

Email : jayarajenquirya gmail.com | www.jayarajtimber.com







