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Structural Design Aspects in
Machine Foundations

Colonel. P Nallathambi
ME (Structural Engg), Structural Consultant,
M/S Sakthi Consultancy, Nagalkeni, Chennai

Introduction

The foundations such as isolated & combined foot-
ings for RCC and steel buildings to resist dead load,
live load, wind load and seismic load can be designed
easily. The analysis of the buildings are performed by
using software and foundations are designed based
on the support reactions of the structure. However, the
design of a machine foundation is more complex than
the foundation which supports static and wind loads.
In design of machine foundations, static loads and the
dynamic forces caused due to operation of the ma-
chine (Design frequency) are considered. Therefore,
the machine foundation must be designed to transmit
the dynamic forces to the soil with minimum distur-
bance to the machine.

Until recently, the design of machine foundations
has been performed based on empirical rules, since
many Engineers are not exposed to the behaviour of
foundations subjected to dynamic loads. With the de-
velopments in the fields of soil and structural dynam-
ics, the design principles were gradually established
without dependency on mere empirical methods.

Ultimately, the design of machine foundation indi-
cates the minimum concrete block size (ie mass of
concrete block required to resist static and dynamic
load of the machines) and gives the requirement of
steel reinforcement mat in the concrete mass to bring
down the vibration amplitude within acceptable lim-
it and reduce concrete stress due to dynamic forces
in the foundation. Generally the machine foundation
weight is 2.5 to 8 times the weight of the operating ma-
chine. One can consider foundation weigh is 4 times
the weight for low operating speed of the machine as
a thumb rule.

Types of Machine Foundations.

Machines are classified based on their foundations
requirement are as follows:

(@) Those producing impact forces, e.g., forge ham-
mers, presses.

(b) Those producing periodical forces, e.g., reciprocat-
ing engines such as compressors.

(c) High speed machinery such as turbines and rotary
Compressors.

(d) Other miscellaneous machines.

Machine foundations are classified based on their
structural form are as follows:

(a) Block—type foundations consisting of a pedestal of
concrete on which the machine rests.

(b) Box or caisson—type foundations consisting of a
hollow concrete block supporting the machinery on
its top.

(c) Wall-type foundations consisting of a pair of walls
which supports the machinery on their top.

(d) Framed type foundations consisting of vertical col-
umns supporting on their top a horizontal frame-
work which forms the seat of essential machinery.

(=) (e)
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a) Block --Type  (b) Box --Type (c) Wall -- Type (d) Framed - Type
Type of Machine Foundation based on Structural Form

Machines producing impulsive and periodical forc-
es at low speeds are generally mounted on block-type
foundations, while those working at high speeds and
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the rotating type of machinery are generally mount-
ed on framed foundations. Certain machines such as
lathers, which include very little dynamic force, may be
bolted directly to the floor without special foundations.

Based on their operating frequency, machines may
be divided in to three categories:

(a)Low to medium frequencies: 0-500 RPM
(b)Medium to high frequencies: 300- 1000 RPM
(c)Very high frequencies:  Greater than 1000 RPM

Group | comprises of large reciprocating engines,
compressors and large blowers. Reciprocating en-
gines generally operate at frequencies ranging within
50-250 rpm. For this group, foundations of block type
with large contact area with the soil are generally ad-
opted.

Group Il consists of foundations of medium-sized
reciprocating engines such as diesel and gas engines.
Block foundation resting on springs or suitable elastic
pads are generally suggested for this group in order
to maintain the natural frequencies of the foundation
considerably below the operating frequency.

Group Il includes high—speed internal combustion
engines, electric motors and turbo generator sets.
Where massive block foundations are used, small con-
tact surfaces and suitable isolation pads are desirable
to lower the natural frequencies. Turbo-machinery re-
quires framed type foundations which accommodate
the necessary auxiliary equipment between the col-
umns.

General Requirements of Machine Foundations

e The foundation should be able to carry the super-
imposed loads without causing shear or crushing
failure.

e The settlements should be within the permissible
limits.

* The combined centre of gravity of machines and
foundation should as far as possible be in the same
vertical line as the centre of gravity of the base plane.

* No resonance should occur, hence the natural fre-
quency of foundation-soil system should be either
too large or too small compared to the operation
frequency of the machine. For low-speed ma-
chines, the natural frequency should be high, and
vice-versa.

e The amplitudes under service conditions should be
within permissible limits. The permissible limits are
generally prescribed by the machines manufactur-
ers.

O
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e All rotating and reciprocating parts of a machine
should be so well balanced as to minimize the un-
balanced forces or moments. This is generally tak-
en care by the Mechanical Engineers.

*  Where possible, the foundation should be planned
in such a manner as to permit a subsequent alter-
ation of natural frequency by changing base area
or mass of the foundation as may subsequently be
found necessary.

Step by Step Procedure involved in Machine Foun-
dation Design

Step 1. Collection of Data.

The weight and operating speed of the machine,
Type of machine and foundation required, area of con-
tact of machine over foundation bed, SBC and other
properties of soil, depth of water table etc. are the nec-
essary data to start the design of machine foundation.

The specific data required for design vary depend-
ing upon the type of machine. The general require-
ments of data for the design of machine foundations
are as follows:

e Loading diagram showing the magnitude and po-
sitions of static and dynamic loads exerted by the
machine on its foundation.

* Power of engine and the operating speed.

e Diagram showing the embedded parts, openings,
grooves for foundation bolts, etc.

* Nature of soil and its static and dynamic properties
as required in design calculations.

Step 2. Arriving of Machine Foundation Size

The dimensions of machine foundations are fixed
according to the operational requirements of the ma-
chine. The outline dimensions of the foundations of
the foundation are generally provided by the machine
manufacturers. Otherwise, the minimum possible di-
mensions of the foundation satisfying the design crite-
ria should be selected.

Given the dimensions of the foundation and the par-
ticular site conditions, the designer must ascertain the
natural frequency of the foundation-soil system and the
amplitudes of its motion under operating conditions..

Step 3. Evaluation of Design Parameters

The various parameters influencing the design of a
machine foundation are: (a) centre of gravity, (b) mo-
ment of inertia of the base, (c) mass moment of iner-




tia, (d) effective stiffness of the base support, and (e)
damping. While the parameters mentioned in (a), (b),
(c) and above may be called “geometrical properties
of the machine foundation system”, the parameters (d)
and (e) mat be termed physical properties of the elastic
base of the foundation.

The moment of inertia of the base of the foundation
and mass moment of inertia influence the dynamic cal-
culations for the rocking (or twisting) mode of vibration.
The moment of inertia and the mass moment of inertia
are direction-dependent in the sense that their expres-
sions differ with the chosen reference axis. The effec-
tive stiffness and damping offered by the base support
depend on the type of the flexible base provided under
the foundation-whether soil, springs, elastic-pads, etc.
The effective stiffness of soil under a machine founda-
tion can be evaluated.

Step 4. Calculation of Natural frequency , Peak ampli-
tude and Dynamic forces.

From the design parameters and machine data,
natural frequency and peak amplitude of the founda-
tion is calculated. The machine operating frequency
and natural frequency of the foundation coincides
then resonance will occur and the amplitude will be
very high, cause heavy dynamic force on the founda-
tion. Hence, The mass and other properties of machine
foundation is adjusted such that natural frequency is
20 percent lower or higher than the operating frequen-
cy of the machine. Preferably 40% off from the operat-
ing speeds. The permissible amplitudes of vibration for
different machine speed are following.

Low-speed machinery (500 rpm):

Vertical vibrations :0.02t0 0.12 mm
Horizontal vibrations :0.10t0 0.15 mm
For medium speed machines (500- 1000 rpm):
Vertical vibrations :0.04 t0 0.06 mm
Horizontal vibrations :0.07 t0 0.09 mm

High-speed machinery (1500 rpm):
Vertical vibrations 0.004 to 0.006
Horizontal vibrations 0.007 to 0.009
High-speed machinery (3000 rpm):
Vertical vibrations 0.002 to 0.003
Horizontal vibrations 0.004 to 0.005

Step 5. General Design Considerations during
Machine Foundation

* The weight of the foundation need to be atleast 4.0
times the weight of the machine to minimize the vi-
brations.
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* The allowable stress in the structural material under
combined action of shrinkage, creep or in seismic
load condition can be increased to 33% of the al-
lowable values under normal working load condi-
tion.

e Minimum reinforcement in each direction are, 0.20%
for low frequency machines, 0.30% for medium fre-
quency machines and 0.40% for high frequency
machines.

* The total reinforcement for one cubic metre of con-
crete shall be 50 kg for low frequency, 75 kg for me-
dium and 100 kg for high frequency.

e Minimum diameter of the reinforcement bars shall
be 12mm and maximum spacing be 200mm.

e Minimum cover to reinforcement shall be 75 to 100
mm at bottom 50 to 60 mm at sides 40 to 50 mm at
top faces.

Elastic Supports. Normally rubber pads, cork
sheets, spring cails, etc. are used under machine foun-
dations as elastic support to reduce the vibration. The
stiffness, damping, permissible bearing pressure and
other design parameters supplied by the manufactur-
ers of these products are to be considered while se-
lecting the type of material for supporting the machine.

A typical machine foundation details are shown
below.
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Reinforcement is in Each direction

Reinforcement Details of a Typical Machine Foundation

Conclusion

Machine foundation are necessary to house differ-
ent type of machines in the market. Mechanical Engi-
neer will provide the machine specifications such as
weight, operating speed, mounting details. Unless the
design engineer design suitable foundation, the ma-
chine can not be operated smoothly and efficiently with
less vibration. Therefore, adequate care to be taken
while designing a machine foundation.
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Impact of Imposition of Swach Bharat

Cess on Various Services: FAQs

S.D. Kannan, Chairman, Taxation Committee

Finance Act 2015 had provided provision for levy
and collection of Swachh Bharat Cess (SBC) under
section 119 of the Finance Act, 2015 at a rate not ex-
ceeding two percent on the value of services. The levy
was to become effective from the date to be notified by
the Government. The objective of behind introducing
SBC was to fund for Government'’s flagship program
of Swachh Bharat. Incidentally, it was also seen as
precursor to introduction of GST where rate of tax is
expected to be substantially higher than current rate of
service tax.

Now the government has come up with introduc-
tion of SBC immediate post festive season. Notifica-
tion no. 21/2015 has been issued appointing 15th No-
vember, 2015 as the date from which the provision of
section 119 would become effective. This means, the
cess has been introduced on all taxable services w.e.f.
15.11.2015.

Simultaneous to this, another notification no.
22/2015-ST has been issued whereby exemption has
been granted in excess of SBC calculated at the rate of
0.5 percent of the value of taxable services. Effectively,
rate of cess would be 0.5% and new rate of service tax
would be 14.5%.

There would be consequential impact on many oth-
er aspects under services tax law which the author has
attempted to discuss in FAQ form.

1. What would be effective rate of service tax post
introduction of SBC?

Effective rate of service tax post introduction of SBC
would be 14.5%.

2. In case of services covered by abatement, what
would be effective rate of tax? Say GTA service where
presently tax is payable at 4.2% (14%*30%)?

Section 119 provides that SBC would be levied and
collected as service tax. Further, sub section 5 provides
that provision of chapter V of the Finance Act would ap-
ply to SBC as they apply to service tax. The abatement
notification is issued under section 93 (chapter V) of
the Act. So, this notification would apply for SBC also in
the same manner as apply for service tax. Hence, the
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effective rate of tax on all abatement services would be
14.5% * effective rate under Notification 26/2012-ST.
For GTA, it would be 14.5%*30%= 4.35% (not 4.70%)

3. In case of works contract, how would the tax be
calculated?

The value of services would be calculated as per
Rule 2A of Service Tax (Determination of Value) Rules,
2006. Tax needs to be applied on the value so arrived
at the rate of 14.5%. Effective rate of tax in case of orig-
inal works and other than original works would be 5.8%
(14.5%*40%) and 10.15% (14.5%*70%) respectively.
Similar, would be for restaurant and outdoor catering
services.

4. Whether SBC would be applicable on services cov-
ered by Rule 6 of Service Tax Rules (i.e. air travel
agent, insurance premium, purchase and sale of for-
eign currency)

There is no specific exemption for such services.
Therefore technically speaking one has to compute
taxable value for the purpose of computing SBC
though for computing service tax the special rates are
applied. However paper writer feels that there may be
consequential amendment to deal with it.

5. | am paying service tax on few services under re-
verse charge mechanism. How would SBC have im-
pact on my tax liability?

SBC would be applicable on all taxable services.
Hence, you need to pay SBC along with service tax on
the services availed by you.

6. Whether SBC needs to be collected and paid sep-
arately from service tax or subsumed in existing ser-
vice tax rate?

SBC would be levied, charged, collected and paid
to government independent of service tax. This needs
to be charged separately on the invoice, needs to be
accounted separately in the books of account and
needs to be paid separately under separate account-
ing code which should be notified separately.

7. Services presently provided by me are covered
by mega exemption notification i.e. 25/2012-ST. Do




I need to charge SBC on services provided by me?

No, it has been specifically provided in the Notifi-
cationNo. 22/2015 that SBC would not be applicable
on services exempted from levy of service tax. Hence,
you need not to charge SBC on the services covered
by mega exemption notification. Similar would be treat-
ment of negative list services.

8. If services have been provided prior to 15th Novem-
ber but invoiced on or after 15th November, whether
SBC would be applicable? (no advance received)

There is anomaly between section 67A of the Fi-
nance Act, 1994 and Rule 4 of Point of Taxation Rules,
2011. As per section 67A, the rate of tax would be ap-
plicable as on the date on which service is provided.
On the other hand, Rule 4 of Point of Taxation Rules
provides that rate of tax would be applicable based on
2 out of 3 events.

If one follows section 67A, SBC would not be ap-
plicable in the given example. On the other hand, if
one follows Point of Taxation Rules, 2011SBC would
be applicable as two (raising of invoice and receipt of
consideration) out of three events are occurring post
15.11.2015.

9. What would be rate of tax where services are pro-
vided before and after imposition of SBC?

The impact of introduction of SBC on different situ-
ations is summarized below. (assuming that applicable
rate is determined as per Rule 4 of Point of Taxation
Rules, 2011)

Service Invoice Payment Rate to be

provided issued received considered
Before impo- | After imposi- | After imposi- 14 5%
sition of SBC | tion of SBC | tion of SBC =
Before impo- | Before impo- | After imposi- 149
sition of SBC | sition of SBC | tion of SBC ?
Before impo- | After imposi- | Before impo- 149
sition of SBC | tion of SBC | sition of SBC °
After imposi- | Before impo- | After imposi- 14 5%
tion of SBC | sition of SBC | tion of SBC R
After imposi- | Before impo- | Before impo- 149
tion of SBC | sition of SBC | sition of SBC °
After imposi- | After imposi- | Before impo- 14 5%
tion of SBC | tion of SBC | sition of SBC =

10. How would liability be determined in case of re-
verse charge services where services have been re-
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ceived prior to 15.11.2015 but consideration paid post
15.11.20157

In case of reverse charge services, point of taxation
as per Rule 7 of Point of Taxation Rules, would be the
date on which consideration is paid to service provider.
Hence, SBC would also be required to be paid in such
cases.

11. Whether SBC paid on input service would be eli-
gible as credit?

There is no amendment in the Cenvat Credit Rules,
2004 regarding availment and utilisation of SBC. In the
absence of the same, credit would not be admissible.
(Are we really moving toward GST regime where it is
claimed that there would be no cascading effect of tax-
es and full credit would be allowed) One can expect
suitable amendment is brought in Cenvat Credit Rules,
2004 to provide for availment and utilisation of SBC. If
not brought, this would be very trade regressive mea-
sure.

12. What would be impact of imposition of SBC on cost
of goods and services?

In the absence of any notification providing for
availment of credit of SBC, it would directly add to the
cost of product and services. If you are manufacturing
excisable goods, you will have to factor in addition-
al cost of 0.5% on all services received by you in the
course of manufacturing. Similarly, if you are providing
taxable service, SBC paid on all your input service be-
come cost. If you are exporter of goods or service, you
will not be entitled for refund of SBC.

13. I am providing both exempted and taxable service
and reversing credit @ 7% of value of exempted ser-
vice under Rule 6 of Cenvat Credit Rules? Do | need
to reverse the SBC also?

SBC would be levied and collected as service tax.
Reversal under Rule 6 is not payment of “service tax” but
it is payment of “amount”. Hence, reversal of SBC is
not required under Rule 6 of Cenvat Credit Rules, 2004.

14. | am manufacturing excisable goods. Do | also
need to charge SBC in addition to excise duty?

No, SBC is levied under chapter VI of the Finance
Act, 1994 and is applicable only on provision of ser-
vice. There is no imposition of SBC on the goods
manufactured hence; you are not liable to pay SBC on
manufacturing of excisable goods.
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Regulation for Group
Developments

S. Ramaprabhu, Joint Secretary

(2) The extent of the site, FSI, Set back etc., for Multi- storeyed Building shall be regulated according to the table below:-

SL Description | CategoryI(a) | Category I Category II Category III
No (b)
A Minimum 1200 sq.m 1200 sq.m 1500 sq.m 2500 sq.m
Plot extent
B Minimum 25m 25m 25m 40m
Plot width /
frontage
C Minimum 12m 15m 18m
Road Width
D Maximum 1.5 1.75 2.50 2.25 2.00
FSI
E Maximum 30% 30% 30% Above 30% | Above 40%
Coverage up to 40% | up to 50%
F Maximum G+6 or Stilt | G+8 Stilt + | 60 metres where the width of the
height +7floors 9 floors abutting road is minimum 18 metres, and
above G.L subject to a subject to exceeding 60 metres where the width of
max. 24m amax. 30m | abutting road is minimum 30.5metres,
subject to such conditions as may be
necessary.

G Minimum Height of the building above | Minimum required setback space from
setback all ground level the property boundary
around

Above 15.25m upto 30m 7m
Above 30m For every increase in height of 6m or
part thereof above 30.5m, minimum
extent of setback space to be left
additionally shall be one metre.

H Spacing Height of the building above Minimum required spacing between
between ground level blocks
blocks in
case of Above 15.25m upto 30m 7m
group
developments Above 30m For every increase in height of 6m or

part thereof above 30.5m, space to be
left additionally shall be one metre.
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Note (i)

Explanation:-

1. For the purpose of these rules, group de-

velopments is one which has two or more
blocks of buildings in a particular site irre-
spective of whether these structures are in-
ter connected or not. Any inter link between
the structures in terms of connecting corri-
dors shall not be construed as making any
two structures into one block, However if
these blocks are connected solidly atleast
for 1/3rd the width any one block on the
connecting side then such blocks shall be
construed as a single block.

The space specified above
shall be kept open to sky and free from
any erection/ projection (such as sun-
shade / balcony) of any building other
than a fence or compound wall provided
that these open yards may be used for the
provision of access ways to the building’s
parking facilities.

(i) A watchman or caretaker booth or Ki-
osk not exceeding 2.5m x2.5m. in size at
each gate and not exceeding 3m. in height,
or power / transformer room not exceeding
4m. in height shall be permitted in the set
back space at ground level after leaving 7
metres clear set back from the main struc-
ture. Provided that the height restriction
shall not apply for an open transformer.

(i) Gate pillars without or with arches with
a min. headroom clearance of 5.50m at-
least to a width of 3.5m. may be permitted
in the set back space after leaving 7 me-
tres clear set back from the main structure.

(iv) In the cases where street alignment
has been prescribed, the front open space
shall be left from the street alignment.

(v) In case of hospital buildings an ad-
ditional FSI of 0.25 is allowable over and
above the normally permissible FSI.

3. Development charges shall be double for

the part of the building, which falls in the
height exceeding 1.5 times the width of the
road.

. Parking and Parking facilities:

For the use of the occupants and of per-
sons visiting the premises for the purposes
of profession, trade , business, recreation
or any other activity parking spaces and
parking facilities shall be provided within
the site to the satisfaction of the Authority
and conforming to the standards specified
in Annexure XVI.

. Vehicular access within the size:

Internal Vehicular Access way including
passage if any within the site shall have a
clear width of 7.2m. and such vehicular ac-
cess shall be available for every building
block in the site. Further, it shall be a clear
width of open to sky and no projection in
structure over it is permissible.

. Corridor width:

The corridor serving as access for units in
the development in whichever floor they
may be situated shall not be less than the
standards prescribed in Annexure XVII.

7. Basement Floor:

(@) The height of basement floor shall not ex-

ceed 1.2 metres above ground level and
the headroom shall be minimum 2.4 me-
tres.

(b)No part of the basement shall be construct-

ed in the minimum required set back spac-
es required for the movement of snorkel.

(c)In cases where second basement is pro-

posed for parking and incidental uses, suf-
ficient provision for lighting and ventilation
and also for protection from fire to the sat-
isfaction of Directorate of Fire and Rescue
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Services shall be made.

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

8. The reservation of land for community rec-
reational purpose such as park or play
ground required in these regulations shall
be as given in the Annexure XX.

9. Conformance to National Building Code of
India:

(a@)ln so far as the determination of sufficiency
of all aspects of structural designs, build-
ing services, plumbing, fire protections,
construction practice and safety are con-

cerned the specifications, standards and
code of practices recommended in the Na-
tional Building Code of India shall be fully
confirmed to and any breach thereof shall
be deemed to be a breach of the require-
ments under these regulations.

(b)Every multi-storeyed development erected
shall be provided with

(i) lifts as prescribed in National Building
Code

(i) a stand-by electric generator of adequate
capacity for running lift and water pump,
and a room to accommodate the genera-
tor;

Courtesy: CMDA...... To be continued......
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Notification No. 21/2015-Service Tax

New Delhi, the 6th November, 2015

Notification No. 21/2015-Service Tax

G.S.R. ---(E).- In exercise of the powers conferred by sub-section (1) of section 119 of the Finance Act, 2015 (20 of
2015), the Central Government hereby appoints the 15th day of November, 2015 as the date with effect from which
the provisions of Chapter VI of the said Act, shall come into force.

[FNo. 354/129/2015 - TRU]

(K Kalimuthu)
Under Secretary to the Government of India

Notification No. 22/2015-Service Tax
New Delhi, the 6th November, 2015
Notification No. 22/2015-Service Tax
G.S.R. ---(E).- In exercise of the powers conferred by sub-section (1) of section 93 of the Finance Act, 1994 (32
of 1994) read with sub-section (5) of section 119 of the Finance Act, 2015 (20 of 2015), the Central Government,
being satisfied that it is necessary in the public interest so to do, hereby exempts all taxable services from payment
of such amount of the Swachh Bharat Cess leviable under sub-section (2) of section 119 of the said Act, which is in
excess of Swachh Bharat Cess calculated at the rate of 0.5 percent. of the value of taxable services:
Provided that Swachh Bharat Cess shall not be leviable on services which are exempt from service tax by a notifi-
cation issued under sub-section (1) of section 93 of the Finance Act, 1994 or otherwise not leviable to service tax
under section 66B of the Finance Act, 1994.
This notification shall come into force from the 15th day of November, 2015.

[FNo. 354/129/2015 - TRU]

(K. Kalimuthu)
Under Secretary to the Government of India

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

ESTD 1941
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Fly Ash Bricks

Dr. L. Ramajeyam
Ph.D.M.E.(struct).,FI.E.,FL.V.,MISTE,C.Engg.(Ind).
Structural Engineer

Dean Civil Engineering

Meenakshi Sundararajan Engineering College
Former Principal

PTLee.Chengalvaraya Naicker Polytechnic College

It's almost a decade old topic, but still majority of
people in construction field have been discussing this
topic even now. It's ok , after all people of india has
now been convinced to use an alternative material to
replace red clay bricks to sustain the environment.

It's a Proven fact that Fly ash bricks which is made
with following the BIS standards in India are 100 % reli-
able and long lasting than normal red clay bricks of any
other conventional building material.

Some Precise Points about Fly Ash Bricks

Flyash bricks are light weight material compared to
clay bricks, so it is suitable for multi storey building,
Less weight means Less stress on building , safety as-
sured.

Low absorption of heat, FAB (fly ash bricks) ab-
sorbs less heat than normal bricks, it keeps your build-
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ing cool even in summer, hence most suitable for Indi-
an conditions.

Uniform shape — hence no plastering required if
used for compound wall or godowns.

Less mortar required in construction, because all
bricks are machine made and even in shape.

High compressive strength compared to normal
bricks — No more wastages during transport.

Less porous, absorbs very little water, whereas
burnt clay bricks absorbs more water during construc-
tion. Saves money on water during construction and
even keeps your building strong during rainy seasons.

Fly Ash Bricks Reduce Emissions
Environmental and Social Benefits of Fly Ash Bricks

Two Indians have invented a climate-friendly tech-
nology that produces bricks without using any coal
whatsoever. The new fly ash brick technology has the
potential to completely eliminate carbon emissions
from India’s large brick-making industry which burns
huge amounts of coal and emits millions of tons of car-
bon dioxide each year.

Another significant benefit of the new technology is
that unlike clay bricks, which use valuable topsoil as
raw material, the new method uses fly ash, an unwant-
ed residue from coal-fired power plants. This fly ash
is presently dumped on acres of land, damaging both
the environment and the health of populations around
power plants. The use of fly ash is particularly import-
ant as, with India’s plans to use coal to expand power
production, the generation of fly ash is set to increase
while the availability of topsoil is bound to decrease.

A further advantage is that fly ash bricks can be pro-
duced in a variety of strengths and sizes. This means
that apart from their conventional use in building walls




etc. fly ash bricks can also be used for the construction
of a variety of infrastructure projects such as roads and
pavements, dams and bridges.

Given the numerous benefits of the new fly ash brick
technology, the inventors are providing the technology
without invoking the patent. The government of India
has also issued a number of notifications encouraging
its use. In addition, a World Bank project is helping to
promote the new method by enabling entrepreneurs
to earn carbon credit revenues to offset some of their
initial costs.

More than 16,000 Fal-G brick plants are now in
operation throughout the country, up from just 100 in
2000. Fly ash bricks account for about one-sixth of In-
dia’s annual brick production, putting over 20 million
tons of fly ash to productive use each year.

So far, the World Bank project has enabled 108
fly ash brick plants to earn about $3.2 million, or ap-
proximately Rs. 14.5 crores, in carbon credit revenues.
About 12% of these revenues have been allocated for
improving the working conditions of fly ash brick plant
laborers. However, pro-active government policies are
needed to further spread this environment-friendly
technology.

Innovation: Encouraging Fly Ash Brick Technology

Last year, 200 billion bricks were produced in India.
Almost all of them were fired in kilns that burned huge
amounts of coal and emitted 76 million tons of carbon
dioxide. In 1990, two Indian inventors developed a new
climate-friendly technology that produces bricks with-
out using any coal whatsoever. The technology has
the potential to eliminate carbon emissions altogether
from India’s brick-making industry, which consumes as
much as 40 million tons of coal a year.

The new method, known as Fal-G or Fly ash-Lime-
Gypsum, also saves huge quantities of valuable topsoil
that is traditionally used in clay brick production. It re-
places soil with fly ash, an unwanted residue from coal-
fired power plants that currently occupies over 125,000
acres of land. Putting fly ash to productive use thus
not only reduces water, air, and soil pollution, but also
improves the health of populations living near these
plants, who often complain of respiratory problems.

Moreover, unlike traditional clay bricks whose qual-
ity is deteriorating day-by-day due to the depletion of
good-quality soil, Fal-G bricks are strong. They can
also be produced in a variety of strengths and sizes
to suit a number of infrastructure projects ranging from
roads and pavements, to dams and bridges. Large
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fly ash bricks and blocks also help save mortar and
speed up the construction process.

Another important aspect is that traditional coal-
fired brick kilns do not provide a stable source of in-
come for workers. The kilns close down during the
monsoon, forcing the workers to move away to look for
other work. This leaves their children unable to attend
school; in fact, many children end up working along-
side their parents in these kilns in contravention of laws
prohibiting child labor. By contrast, Fal-G brick plants
operate throughout the year, providing year-round em-
ployment.

Given the numerous environmental and social ben-
efits of using fly ash, the government of India has man-
dated thermal power plants to provide fly ash free of
cost to brick manufacturers and stipulated time-bound
targets to achieve high levels of ash utilization.

However, the wider adoption of Fal-G brick technol-
ogy is proving to be a challenge. Clay brick production
remains a popular family business in India, with no in-
centives to innovate or modernize. Moreover, manufac-
turers still have to bear the cost of transporting fly ash
to their production sites. In contrast, top soil for making
clay bricks is easily available around production sites.

To encourage the widespread adoption of this en-
vironment-friendly technology, the inventors of Fal-G
are providing their technology without invoking the pat-
ent. (They filed a patent for Fal-G brick technology in
1996.) They also provide microenterprises that opt for
this technology with technical assistance on produc-
tion techniques, skills training for workers, and advice
on the marketing of bricks.

Since 2006, the World Bank'’s Fal-G Brick Technol-
ogy and Carbon Finance Project has been helping fly
ash brick enterprises to earn carbon credit revenues.
These revenues provide microenterprises with an addi-
tional incentive and enable them to offset some of their
initial costs. This is because fly ash brick making, al-
though a viable industry in urban areas, is often unable
to compete with the low cost of clay bricks in the rural
areas. In such instances, fly ash brick manufacturers
often dilute the quality of their bricks by compromis-
ing on inputs to compete with the clay brick market.
Carbon credits help to overcome this problem in ad-
dition to supporting manufactures with their marketing
expenses.

So far, the project has enabled 108 Fal-G brick
plants to earn about $3.2 million, or approx Rs. 14.5
crores, in carbon credit revenues. About 12% of these
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revenues have been allocated for improving the lives
and working conditions of Fal-G brick plant laborers.
Workers are covered by health and accident insurance
and provided with protective gear for use at the work-
place. In addition, HIV awareness programs are con-
ducted. Toilets, showers, and drinking water facilities
-- all of which are rarely found in rural India -- have also
been installed at Fal-G production sites.

Impact: Spreading the Innovation

The inventors’ decision not to invoke the patent to
facilitate the diffusion of Fal-G technology has paid off:

e QOver 16,000 Fal-G brick plants are now in operation
throughout the country, up from just 100 enterprises
in 2000.

* Fly ash bricks account for about one-sixth of India’s
annual brick production.

* Fly ash brick plants use more than 20 million tons of
fly ash, which would otherwise have been dumped
into hazardous ash mounds and ponds.

* The timely flow of carbon revenues through the
World Bank project has helped in increasing the
participation of microenterprises.

e Fal-G technology is providing workers a stable
year-round income nearer their homes and allowing
their children to attend regular school, giving them
reason not to migrate to a city.

e As of March 31, 2012, Rs. 1.6 crores had been
spent for the benefit of workers’ communities.

* Interestingly, a sizeable number of women entre-
preneurs are setting up Fal-G brick manufacturing
plants.

Today, the manufacture of clay bricks is becoming
increasingly unviable given the spiraling costs of the
clay (land) and fuel. On the other hand, ample oppor-
tunities exist for the growth of Fal-G brick technology
for fly ash output is bound to spiral as a result of India’s
planned increase in coal-fired power plants.

Carbon credit revenues can also be expected to
continue to facilitate the deployment of Fal-G tech-
nology even after the end of the Kyoto Protocol’s first
commitment period (2008-2012), because many po-
tential carbon credit buyers value the social, environ-
mental and developmental impacts generated by such
projects.

However, proactive government policies are needed
to help spread this new technology in order to reap its
considerable environmental and social benefits. This is
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because unlike the informal sector clay brick industry,
Fal-G bricks incur all the fiscal burdens of the orga-
nized sector such as sales tax, excise duty, and service
tax, making it difficult for fly ash brick entrepreneurs to
compete with their informal-sector counterparts.

Fly Ash Bricks v/s Clay Bricks or Conventional Bricks

1. FLY-ASH Bricks are eco friendly as it protects en-
vironment though Conservation of top soil and uti-
lization of waste products of coal or lignite based
Thermal Power Plants.

2. It plays a vital role in the abetment of carbon-die-ox-
ide a harmful green house gas mass emission of
which is threatening to throw the earth’s atmo-
sphere out of balance.

3. ltis three times stronger than the conventional burnt
clay bricks.

4. lts size of 250 x120 x 75 mm is derived from the
modular concept giving perfect finish to both fac-
es, whereby up to 30%cement mortar can be saved
during laying and plastering thus reducing the cost
of construction.

5. As no clay is used in the manufacture of FLY-ASH
Bricks the scope of efflorescence is negligible.

6. It continues gaining strength on watering even after
installation.

7. Loss-due to breakage under standard working con-
dition is less than one percent.

8. Use of FLY-ash Bricks results in 100RFT -8.33sq
ft each side, which enhances valuation of built up
property.

9. Fly-Ash Bricks is lighter than the conventional clay
bricks as it weight around 3 to 3.2 Kgs per bricks

The basic chemistry and technology based on
which FLY-ASH Bricks is manufactured has been suc-
cessfully applied in major construction project across
the globe, namely:-

a) Akashi Kaikyo Bridge Japan
b) Hungry House Dam USA
¢) Euro Tunnel United Kingdom/ France

FLY-Ash Bricks are cheaper than ordinary “First
class Clay Brick” and cost effective in use and environ-
ment friendly.

Fly Ash Bricks Market Survey and Analysis

In this present era of changing habits and fan-
cy, the problem of disposal of finished product at the
doorstep of consumers in time and in manner liked by
them, a manufacturing organisation obviously confront
with an apprehension, communication gap, rather a la-




Clay Brick

Fly Ash Brick

Varying colour as per soil

Uniform pleasing colour like cement

Uneven shape as hand made

Uniform in shape and smooth in finish

Lightly bonded

Dense composition

Plastering required

No plastering required

Heavier in weight

Lighter in weight

Compressive strength is around 35 Kg/Cm?

Compressive strength is around 100 Kg/Cm?

More porous

Less porous

Thermal conductivity 1.25 — 1.35 W/m? °C

Thermal conductivity 0.90-1.05 W/m? °C

Water absorption 20-25%

Water absorption 6-12%

Comparison between Clay brick and Fly ash Brick

cuna, for selling products. The present market trend
involving demand & supply gap , and the generation
of future demand need well calculation in consonance
with the customer's choice and disposal of products
through a planned network of distribution channel are
to be devised systematically and pragmatically.

The ministry of environment & Forest, Govt. Of India
vides natification no. S.0.763(E) Dated 14th Septem-
ber 1999 in term of para 3(2) & 3(3) and duty supported
by the urban development , Govt. Of West Bengal Vide
letter no 2119(9)-UD/N/M/D/M-1/95 dated 2nd day of
June 2000 have prescribed the use of Fly- Ash based
brick in the construction of building, drains, & Bridges
Etc. Every Construction agency engaged in the con-
struction of building, bridges within the radius of 100km
from coal & lignite based Thermal Power Plants shall
use Fly Ash Brick/ Cement Fly- Ash Bricks. In such
construction as per the following minimum percentage
(By Volume) of the Total Bricks used in each construc-
tion projects namely:-

25 percent by 31st August 2004,
50 percent by 31st August 2005,
75 percent by 31st August 2006,
100 percent by 31st August 2007.

H>own =

Bricks are one of the most important items of con-
struction activities and constitute about 6% of the total
cost of construction. The annual turnover of the indus-
try is Rs. 8000 crores (Approx). With the restriction in
use of clay in manufacturing of bricks, Fly Ash Brick is
Best substitute for it. Growing awareness among the
prospective and potential building & consistent efforts
by Govt. Fly Ash Bricks are incorporate in the schedule
of various construction agencies.

With the change of habits, choice as well as the
change of the society the demand of Fly- Ash Bricks
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is gradually increasing day by day not only in the met-
ropolitan cities but also in urban & rural sector. All con-
struction works are dependent on bricks.

180 billion tones of common burnt clay bricks are
consumed annually approximately 340 billion tones
of clay- about 5000 acres of top layer of soil dug out
for bricks manufacture, soil erosion, emission from
coal burning or fire woods which causes deforestation
are the serious problems posed by brick industry. The
above problems can be reduced some extent by us-
ing fly ash bricks in dwelling units. Demand for dwell-
ing units likely to raise to 80 million units by year 2015
for lower middle and low income groups, involving an
estimated investment 0f $670 billion, according to the
Association of chamber of commerce and industry, de-
mand for dwelling units will further grow to 90 million by
2020, which would requires a minimum investment of
$890billion. The Indian housing sector at present faces
a shortage of 20 million dwelling units for its lower mid-
dle and low income groups which will witness a spurt
of about 22.5 million dwelling units by the end of Tenth
plan period. There is ample scope for fly ash brick and
block units.

During the rainy seasons supply of clay bricks are
very difficult. Therefore, in order to fulfil the required de-
mand there will be a great chance to start more units in
the field of fly ash bricks.

FLY- ASH Bricks is low value and hi volume product
and transporting it over long distances is uneconomi-
cal. This leads to fragmented market that are serviced
by plants located in the vicinity. The housing construc-
tion segment is emitted to accounts for around 55% of
the total bricks consumption in India and hence forms
a critical segment for the brick industry. Bricks con-
sumption has recorded a three- fold increase in last
decade mainly due to steep increase in demand from
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the housing segment Infrastructure and industrial con-
struction from the other major consumer of the brick
industry.

Present Scenario On Fly Ash In India

e Qver 75% of the total installed power generation is
coal-based

e 230 - 250 million MT coal is being used every year

e High ash contents varying from 30 to 50%

e More than 110 million MT of ash generated every year

* Ash generation likely to reach 170 million MT by
2010

* Presently 65,000 acres of land occupied by ash
ponds

* Presently as per the Ministry Of Environment & For-
est Figures, 30% of Ash

e Is being used in Fillings, embankments, construc-
tion, block & tiles, etc.

Production of Fly ash bricks: Technology of manufac-
ture

For production of good quality fly ash bricks, the
quality of fly ash should be as under:

It should be either dry or moist {containing moisture
not more than 5 %}

Visual appearance should be light steel grey or
smoky grey in colour. The brownish or light yellowish
grey colour fly ash is of inferior quality.

The fly ash should be very fine and can pass
through 200 mesh sieve.

The unburnt carbon in fly ash with negligible frac-
tion is tolerable for use.

Method
Raw Materials

Fly ash

Lime

Gypsum

Sand

Set accelerator

A mix of the ingredients is prepared by intimate
mixing in suitable blender/mixer. Manual mixing will not
give the desired results and hence hand mixing should
be avoided. This mix ultimately gives comprehensive
strength of 80 - 110 kg/cm? fly ash bricks. The water,
bricks mix ratio be maintained between 6 to 7 %. This
percentage changes with different mix raw material ra-
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tio. For moulding the bricks, many types of machiner-
ies of indigenous make are available. They are:

Manual press (with power)

Vibro press (with power)

Hydraulic press, with or without vibration.

Screw press with or without wire cutting arrangement.
Tampering hand moulding machines

Selection of machinery depends on the bricks mix
contents. For manufacturing fly ash lime stabilised
bricks, the best suited machinery is virbo - press ma-
chine, which is an indigenous low cost machine and
can be run by ordinary semiskilled worker. Its produc-
tion capacity is 1000 bricks per shift and can be oper-
ated for two shifts without any operation/maintenance
load. The maintenance cost is so low that it can be
ignored. 15 lakh bricks can be produced for each ma-
chine in its life cycle.

Curing

The stabilized bricks after moulding are further
hardened by curing. The chemical changes occur in
the bricks mix contents after moulding and heat of hy-
dration is evolved. The rate of the effect of heat of hy-
dration is mitigated and lowered with sufficient water
in alkali solution is provided to accelerate pozzolanic
reaction. There are different process of curing.

* Steam curing under high pressure {normally called
autoclaved curing}

* Steam curing under normal pressure

* Hot water dip curing

e Hot water air curing

e Water tank curing

* Water curing in open air.

The cost of curing in all the processes varies and
minimum cost involvement is in “water curing in open
air” and maximum cost involvement is in “autoclaved
pressurised curing”. Water is heated by low cost solar
collector and further increase in temperature of water
is made by covering the brick stack by black tarpaulin,
after watering the stack by hot water from solar col-
lector. Unpressurised hot water vapours are produced
and the vapours are allowed to pass through the whole
stacks between individual bricks. It accelerates the
pozzolanic reaction and reduced final time.

Process

Various raw materials of brick mix in desired propor-
tion are blended intimately in dry or wet form. Water/
brick-mix ratio is maintained as explained above.




The wet brick-mix is fed into the machine mould.
The vibration is given for a while and the mould is again
fed. The striper head is pressed and vibration is given
simultaneously for about 8 seconds. The mould is lifted
and bricks produced pallet is removed and kept on the
platform for air drying.

Next day the bricks produced on the previous day
are put in the stack. The stack is formed with care to
see that curing water and air for drying reach to every
brick.

After 3 days the hot water from the solar collector
in small quantity is poured on the fresh stack without
any pressure.

After 5 days the solar collector water is poured on
the bricks stack for 2 times a day.

The bricks in stack after each watering are imme-
diately covered with black PVC tarpaulin, with a clear
space of 250 mm form the layers of the bricks, inside
the closed cover.

The curing is continued for 15 days and the tar-
paulin cover is removed. The bricks are then left in the
stack for drying or heating the bricks stack.

The bricks are ready for despatch after 22 days
from the date of manufacture.

The comprehensive strength of the bricks produced
from the brick-mix and the manufacturing process sug-
gested here in, will be 80kg/cm? to100 kg/cm2.

It is observed that the fly ash bricks produced are
found to be superior then that of conventional Red
burnt clay bricks. The fly ash bricks confirm to the In-
dian standard IS : 3495 - 1966. The technical compar-
ison of fly ash bricks verses red burnt clay bricks are
given in Table — 1

Red Burned Clay

Index Fly Ash Bricks Bricks
Size (mm) 225 x 112.5x75 | 225 x 112.5x75
Dry Density (kg/m3) 1570 1700
Cold Crushing 170 100
Strength (kg/m?2)
Water Absorption 13to 15 20

(%)

More over they can also be used in the manufacture
of mosaic tiles, plain tiles, prestressed roofing steps,
thermal insulation bricks and road sub-grades.

FLY ASH CAN ALSO BE USED AS FERTILIZER

The fly ash can also be used as fertilizer to increase
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the production of crops particularly rice, wheat and
cereals. But they can not be used in any quantity for
better production. Depending on the type of crops,
an optimum amount of fly ash can be used for better
production. Field trails have been made in this regard.
(Table 2 and 3)

The increase in production may be due to the pres-
ence of Iron Oxide, calcium Oxide. Silica made the soil
sandy and because of this air circulation is easier and
water bearing capacity increases. The fly ash can be
used to increase the agricultural production which is
evident from the table - 2 & 3 is seen from the data
when the amount of fly ash increases, the productivity
of rice increases but at the same time when the amount
increases from certain amount the production decreas-
es. So the amount of fly ash depends on the quality of
soil where it is used. However it requires further investi-
gations before any conclusion is drawn.

The results of the study indicate that Fly ash can be
used for different useful purposes. It can be used for
manufacture of a varieties of building materials. Prop-
er know how and motivation can make uses of fly ash
which reduces the pollution load. It can also be used
for growing production of food crops but it requires a
comprehensive modalities.

IS THE USE OF CLAY TO BE BANNED?

The central and state Governments are greatly
concerned about top soil erosion towards production
of massive quantities of bricks, in the background of
enormous housing needs. The ministry of power, Gov-
ernment of India, issued circulars to all concerned
department and organizations to promote the use of
fly-ash in the production of building materials by offer-
ing several incentives. In spite of that, entrepreneurial
activity suffered due to existing mental barrier amongst
user and reluctance of the brick industry at largo to shift
from the use of clay fly ash. However, on 22.05.1998,
the Ministry of Environment and Forests mooted a pro-
posal to ban the excavation of top soil within a radius of
50 km. From coal or lignite based thermal power plants
through a draft notification. Since then, lot of new units
using fly-ash for the production of building materials
are coming up, which should spur the demand for
Fal-G bricks/blocks in the days ahead. In the direction,
the envisaged project has already received favourable
response from the Hon'ble secretary (C&SSI) Govt. of
west Bengal towards removing the marketing bottle-
necks.

Due To Non-Availability Of Clay, Most Of The Con-
ventional Clay Bricks Kellens Are At The Door Steps
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2nddose {12.3.01}

60gm of furadon

60gm of furadon

60gm of furadon

Items A B C D
Name of the crops Paddy Paddy Paddy Paddy
Variety Parijat Parijat Parijat Parijat
Quantity of seeds 100gm 100gm 100gm 100gm
Area of land 20 sg.mt 20 sg.mt 20 sg.mt 20 sq.mt
Date of sowing 20.1.2003 20.1.2003 20.1.2003 20.1.2003
Use of fly ash 10kg 15kg 20kg
Use of fertilizer 285gm grommer 285gm grommer 285gm grommer 285gm grommer
133gm potash 133gm potash 133gm potash 133gm potash
Top dressing 90gm urea 90gm urea 90gm urea 90gm urea
No. of irrigation 13no 13no 13no 13no
1S;§§:?§:g§% 1) 60gm of furadon 60gm of furadon 60gm of furadon 60gm of furadon

60gm of furadon

Date of yield 28.4.2003 28.4.2003 28.4.2003 28.4.2003
Yield per sg.mt. 390gm 840gm 950gm 750gm
Table - 2 (Result seat of Paddy Trail, Demonstration)
ltems A B C D
Name of the crops Wheat Wheat Wheat Wheat
Variety RR-21 RR-21 RR-21 RR-21
Quantity of seeds 100gm 100gm 100gm 100gm
Area of land 20 sgq.mt 20 sq.mt 20 sq.mt 20 sq.mt
Date of sowing 15.12.2002 15.12.2002 15.12.2002 15.12.2002
Use of fly ash 10kg 15kg 20kg

Use of fertilizer

250 gm grommer
130gm potash

250 gm grommer
130gm potash

250 gm grommer
130gm potash

250 gm grommer
130gm potash

Top dressing 80 gm urea 80 gm urea 80 gm urea 80 gm urea
No. of irrigation 5no 5no 5no 5no
Presticide use Tstdose 60gm of furadon 60gm of furadon 60gm of furadon 60gm of furadon
{2.2.2001} 60gm of furadon 60gm of furadon 60gm of furadon 60gm of furadon
2nddose{2.3.2001)
Date of yield 10.04.03 10.04.03 10.04.03 10.04.03
Yield per sg.mt. 300gm 800gm 910gm 650gm

Table - 3 (Result seat of Wheat Trail, Demonstration)

Of Closing Down. There Is No Option But To Go For

The Demand For Fly-Ash Brick Are Increasing Day By
Fly Ash Brick And Because Of The Govt Regulation

Day. By Way We Can Achieve Green Revolution In The
Building Industry.

. Southern
¢ Builder




SILLOIL L genewr BarmiIGer GCgenau

Oearenenuied Blovgdler clleneuiimeyiLd,
cumeg&led Q) (mH& GUITLHILLD LOELOWITEYILD LOSSET
urdlssliLbhSnrTser gblemamme, IT glanmujLd,
Cuinw Cgmpled HimeueTmiaEnL Claearanemenul
&HOICW @H&HDE. Qeeusamar cilomeL
Curs@eursgl o ater Hms, Caeawd, Carenal,
LG, FNEHEG\G LHNILD Fleo Hede SL L enLoLiL]
2 66T @)L MBS STl LTS D{enn&aE
Couent(HLd eraiml <78 < eenTull L med
2Cr QL5ING upgl @ Cumid wésemar
Fnl L LD @GenDWLD. jeeuTm Fal L LD GHeHDWLD
Qumpg &#55W, &arsrrL CLITS@eUTSS)
QBmge, LOHNILD L cuenssHemed  [Hlovddler
cllena@enwLiLd, enPUNETTE) GFhHLIL & dn lq L]
rwmrsamer b s (HULHSHMD. ¢aeibleum(rm
GUBL (L CLMEISE, SLmeueT WwHmILD Lie
alCraqusmsEhsans wasaT @Gy Crrssle
vwentd GopGlsreT@epd Cumipg Lie
SITEISEHSGaTeTTEpTTa6T. GlFaraner GuTem
«@Cr QL sl Couamneassns @lgCwmieusme
SETEw T LHMILD LOIGTETT LHMTSH & D
FHUOEDI. SOL&HEHL SL(HoTamsEHn T
BLgdled @QmUILIBTED W&ESHET BLLOTHLOCILITLHS
FNUeLWTE ameusgs Careraudleane. @ sermed
DN STEEISHET el LI ol (h QumLd
STS SN @& eTeTTSDTTHaT.

@ 2erfles LFTLRLIL TEIMe ESLOMELD
Qurpg T&sHE OCFLEEULLD HEUETSMSBU|LD

2F&LL0NSS CouanTiqw|eTerg). Qsame)

HlE LUHOTé@GeD FHUL [ &S6m e

58 258 auflEgHenew goubhSEeug)
sLULTULTSESLILOEDS. @ 2srfed &)mba)
wHGpr 2armsE Caamaeuuiaeamoe ClFaeid
sanreuldl CLUTE@GeUTSE G@DULD. Sjeleurm)
@mpud Hunwg) elusgisse Gmpba)

2 UIRpLIY cranTanndanad Genmwwb. QHemme)
BILlGDE B LI 6UaSSHET) Hlanl_d@ELw
CTATUSIE) IHNISSHSH QD(HSS (PGUITF). leFa6,
QuLCrmed, Wleamyd LHMILL GILMHETTSTT
fesard BHloddler el Gammey, 2 a6l
QurLselear aleane Gamne], QNS
Enprisemelmbg LrgsriL CUraTmencugeT
&S EHSE HENL&GETTe), L&SHEHLD &enn
G ML L TT&6T. HUCUTDSHISTET THS 6(H
STEle L& Brlenl o eTégmniqll 1SS
OTHle TSNS QHHSTID Hedew CLWTSTET
S (HILb.

WSS IBle HT&HS6T SLOLPSSSler Gl
BSIESMETE &HO SHleneam HaImiGamer L L LOIL(H
G UmHLILSEHSELW, QSTANHEFTE & EHa @LD
STLOMET FTESHET, GlqbT UFd, FETEHTT cUFH |
ey, wHmid &HNIFGEP Curamenciseaer
Cowu®ss (B 50 U(HLEIHEHS S
Camaumer ojigLILInL UFSHIHEET LD
C&FwedLILemLd.

- OK. QFeeurms), LWILISSeNa6UIT

94 @h F el

QurgIs@w 2-nuilerm Sm. T.M.S. SHeusELnT euTsemar (pss
&Cangr@md B Hrbsr e nlillermorer Sl T.M.S. Qgaau@Lom
Sjaurgar 19/10/2015i6ml 2 L VHEVS &HEMDEUTE) STGLOTEITT. <BH{GUENIT
LNbg eurhd aermier @&HwusSlern s @ Csamears wwiww searg
2 Hs QrEisme CsMeilsss0aresng.

i Southern
% Builder ®_



05.10.2015: TRUST MEETING

BLOG| LWL SIQICUMSSHI DTNy 4 LDEwT
Slemeiled Trust-aiT Seneveu Sl(h. R. @rmsm
S(magare el seneveouled Trust Meeting
B GUDmE. Fled Managing Trustee
. J.R. Cagirmoailmisd, Trustees
m. M. sriigs5Cawer, lm. O.K Gedeurre,
. K. QeumisCLaer, Sm. N. r@onrser,
. L. epigd, Slm. MU. Conser,

. S. QUWBTSET, Sl R. Feud@ Lo,
. L. QeumsGLaar, glm. S.D. et ewren
2 FHCWINT b CsTenT_e.

07.10.2015: PWD PRODUCT ASSESSMENT MEETING

PWD oi@)ieuas cuemmad, CaliLmésio,
Cearenemuiled QumplumerT R. ellgwirmaseuet, M.E
(Struct), Member Secretary Assessment Commit-
tee & Superintending Engineer, PWD. Planning
& Designs (Bldgs) Circle, jeui&eT seneenLouiled
53rd Product Assessment Meeting oglwid 2.30
enl erelled HenL LD, Q&EaL L G560
wUIwWgsmeall Slm. O.K. Ggaeurms, &ajrel
Qawevreri Flm. K. CleumaGLgar, (peearmer
LUIWSGeneell S(m. R. Feud Lo, PWD
SIEWT & (& (LPSHeVaUT S, T.V.ImDsS| (L Lg-ewT6rt
2,80 sebhg et sES6T &(HSHSSHmar
udley Gewigen.

16,17,18.10.2015: HOUSE HUNT EXPO - 2015

House Hunt Expo - 2015 &L (h cugdl&
saaTL& Cgeaians wwiww grurs Cgarener
QM58 auaTmasdled oun( ClewiwliulL g,
GRS & (LPSSENEGUT Sl(h. L. &TIHS & @LomT
SlaTE6T gleanantdsamaveulm Sl(m. L. tleumisGLger
LONILD @GP 2 nILILleTTaEhHL 6 G)eneamTha)

—@

. Southern
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Wsa|wb Spliurer gpurbhiser GEwimbSi.
wUwWgsameall . O.K. ClFdeurms ojeuiser
SETHILSlen Glouss meuss (PSETend
MBETHITE HbHg CaTaL BLOg iHle
GBI (LPETETTET (PSS HeMEUT

. AS. faanandl gre®, oidle @BHIw
(PETETTET SENEVEUTSEIT

8. R. Qurardl(mL LqenT e,

m. M. arig5Cawen, ellLpms @ (LpSSenaalT
S\, L. SMHSS GO, §I6nenTsSenaair

. L. QeumsGLaar, srlumerit

Slm. J.R. Cagrmoeilmsd, LHNILD HaIEIS
BliTeurglaer, Clawm @ p/Clums)d @/
Cevrentenlod @ 2 miliLle e, e fAule
um@ Gunm LeGaun Hineiamsamars Caibhs
glsmRasameryw eurCeaupml, Q&santasrL gl
Coupdl G euUTHSFIeNT GULPEISlETTT.

8. AS. faanandl grey® - odle @B
(PETETTET ST GHSF U@ THDl eSS
L (D cusdls samTaTl fenl Fousd aneuSSTT.
QLTS &(LPSSE@VGUT Sl(. L. &Mha&H@GWnT el (h
cUESS saTaTL S LD 6lleUTRISET |eMSSTIT.
SjaT Fmpamsuled SO L 75 ebLTesane)
70 evL_revser LiedColn Hneuammsermed Llsed
o Teusgl e UEIGCasNs 5816 CsrenrL_e.
Cuogid HEFwors Qésamtarl & Wlsab
QU ojereiled Gleaudml L ULD GTeTm)
Faple. Qaésantarlfuller Cleunml @

2 pUiflenTeanemGuEGCHFHLD eTaTm domleuTi.

SF QHIL (LPETETTET FenevEUT
. R. Qursrdl(HL lq-enTai euisHeT
Cuaamaulle sliqL g Camed QUGumipg
2 amem BHlanevenioulled LidCalnl HmeuaTEISmeTE
Campsaliaer 2i5s ojeTelled @& saarl suled
Lm@ Cumieg) Wsea|w FPLiL HHFTE@GL.




CumisERTI(HHE CF6ers UL Ser
Couamr(HCamena grbm (PS&TenNLd all(HbSlenrms
sbhg Csran_ S\, AS. Herergmdl yrey®
SFlw QBEL (PETEITET HENEVGUT BEUTSHEHS S
BETD FaMeT. SL(ABTSET TFTES

srlille LeGeun GeTaTasmer FhHHlsas
QarenTiq (HEEDTTHET, Q&I 26TL_SEISET PP,
LUSHTNENSSHET PLPQI(LPLD DT&E @ ClFammenLw
Couamr(hd erarimy Cal(hd Csmenti. Qb
el (h eusdl wrumw Ceupml Gum euTLHS SleTir.

Wpaeend almbHTITS sebhg Glarent(h
(. AS. Seegmdl qre® ojeuiser
Spligengwrpblert. G jeuiseT el (H
CUESHE STSTLE 2 ere (PlgsHlell (h wWrmLd
GrETUMITS Hleneoulled HLog Southermn Builders
Charitable Trust sLligL Hl&lG&ms (. 20 Qe gLd
BaTClaTen eUPEIEGeUSTE HDleliL] QEuisT.
8 iplaliy sigllBHs emanaamyud
EPEFFUIe) o PSHWI. Sjeuanrsd CTLTHE)
LIBITLE QUUBSSTITS@EHLW, HLogl ClFwnE
HILD CLTgISE W 2Nl leT e e
m. M. Quigmist. S@. R LMTSSLIET,

. KR. ungsemrdl, slm. J. Bifoans,

glm. TM.S. fleus@Lont o SCwini srirurs

Trust sLligL HlFG&Ts (15.5.00 QL &(LpLd,
GRS G (LPSSENEVGUT Sl(H. L. FTHSEGONT FMTLITS
. 5.00 Qe gupd, (K. CQeumsCLgar,

seyreu Cewemart gulledGou @UILBSSMTTSET
griurs (5.5.00 @eL g ShlalssluLr L g).
9,5 Qresd (.35.00 Qe s Trust HSlssTs
CQuHCord erermy WG WEILHEF UL 6
Csnalsgs GarerdGomid.

seyreu Cewevrert &lm. K. CeumsGLgar,
WPaaTe al(hhSlenns sobgl Cl&EmemtLSm@EL
Trust sLigL HlFl&ans (5.20.00 @eL &Lb
BATCSTL 26MSS5D G0
Slm. AS. Slaenmadl TS EHSE BT
CsmelgsnT. Coaid alprald sobg ClsTemr
. R. Qurardl(mL g enTe,
Fm. M arrsdasCuear, oifle @BHHu (perermeT
SENQVGUTSHEIT, STLILITGTIT
®. JR. Cagrmoalmisd, alprs @ (pssemeaau
S\ L. SMHSSGHLOMT, &I6n6nTSHSemn a6
. L CeumasGLear, oeieuams HiTeurdlser

womid EC/GC/MC 2 miileniger, Trust &L igL
Hg&&rs peartlaren oimelss
Sm. M. Quigmist, . R. unigsluer,
. KR. UmTgsanrd), slm. J. Hifoeans,
. TM.S. Seus@Lomt S, L.anhss Lot
wHnL Qésamrarduled LmGEuDn ojenersg)
Bineuenmiseamerd Calhg FSTNSEHSEGW Herhl
QaRelgan. LWILSSmeUT . O.K.CFadeurTes)
SjeUT&6T Seyred ClFwemerTi
. K. QeumisGLaar, pulledGou @UILBSSTTTSET
griuns Trust sLqL HEGans peartlsrenLwins
(.5.00 QoL g MlallliL) QFUISSDHE BT
FoDIGOTITIT.

16,1718 9 8l Cgglaamad menL_GLmm
Qns sanTarldulled LImEGUDHD Lie
HnieUaTEIS6T SRS 6l(HseeT aUlhLIen e
Cewigea erarUagud LOSa|W WSILPFSILL 6
@ ONEY-IEAGES i A6 i)

Cogyid 17.10.2015 jertml Lomeney 4 Loew
SjeTalled HLOPSG DTSl FHTHMTSFIENM
SFEME6T CFaens UL DQIEIMS
BHlTeUTSE6MerT HeEILL 6T HauT &L &
peLGupD QLSS ubSMBHS CILEE
sTiFFe) LnOW elILLjerTTESaw oS SerT.
8z saTar Saw urieneulll. eubhseUTsEH&ELD,
sanTaT&uled LBI@G6LDDeTSEHS @G G|
LWLIE)GTETSTS @(HbHS. CLPETml B Selr
B Gupm Qésamrarsuled erms@eamw
3000 Guim urfereuull L. QFeaTenasr uTsss
cUETT&S Sl @B eLpeTm BHIL SeMald 6Ths
R SaTETLALL Beanl_6Lprs Hleneulled
QésaTan 5@ aumamasLinCaHTT ojenemeu(HLD
s penw Lemhgei® sere| HlenpGeumiom
GTam Y UGSl aUmans LTiHSETT cTerig)
GOUL_§55855.

19.10.15: 7aug) QawH@ (W Fal L LD

19.10.15 et 76ug) QFWH@S P Fal L Lb
Hotel Accord Metro Politan . Q&eiienas-176d
Sm. M. Apuigmist, Slm. T.M.S. feud@Lon,
. J. Bifoevans, Sm. R. uMTSuer,

. KR. ungsanyd), slm. D. @Lom,
m. MN. uteabsrb, Sm. AN. Lrers,
. S. Qgwrmoer, Sm. B. senGaayern
o &CWMe 2 LFMlled penCUDDE).

- & Southern
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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 (on:$it:1epe;a‘\\llr1|1n:nnl1) 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

SUDOKU
September Issue - SUDOKU - Lglmaamen allenL
319 49 717|268 1
8 6|19 ,3 4|72 H
51271683 [4]9
9/5/2|7|4|1]8,3|6
1763 8 5|4|9]2
4 13/8|16 2 91|97
6 19|89 3|2 74
717/ 4 3|29, 6|5|1|8
2 5(4 /17|96 3

% Builder

October Issue - SUDOKU - Lglir

4 3
4
1
1
3 6
8 2
8
4 9 2
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BUILDERS” ASSOCIATION OF INDIA

(Al India Association of Engineering Construction Contractors)
Southern Centre Estd : 1950
“Zasa Blanca”, 2nd Fleor, Mo.11{0Id #46), Caso Maojor Road,

Estd © 1941 Egmore, Chennai-400 008. Ph : 044-28192005 Telefox : 044-28191874
Web : www.baisouthern.com  E-mail @ baisouthern@yahoo.com

Chairman Wice Chairman Han. Scerctary Hen loint Secreiary  Han. Ireasurer I Past Chnfrrmon
OLK. 5ELVARAJ  C. SATISH KUMAR 1. VENKATESAN 5. RAMAPRAEBHU K. ANMAMALAI R, SIVAKUMAR

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)....uuiiiiiiiiiiieeeeeen Rs.170/-
2. OFFICERS DIARY Onedayapageformat........................ Rs.120/-
(21.5x14 cm) (Hard bound super finish)
/
>”s 3. TECHNICAL GUIDE (Readily available)............c.c.c.c.coeeeies Rs.100/-

4.15x20 One side 12 sheets (Multi colour offset Printing
(including Company Name &Address)............cccevvvvininnn.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 November 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,

7% TV.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..................... Nos: RS...cooviiiiiiiiiiins
2. Officer's Diary @120/-Each.......c.ccceenenene. 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...ccooiiiiiiiiiiii,
Total ..o RS,
We enclose herewith a Cheque/Demand draft of Rs....................ol. 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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XXVII All India
Builders' Convention

)

Shaping India’s Glory!

- 8" to 10" January, 2016 at Hyderabad
www.bulandbharat.in

Builders Association of India
www.baionline.in



Hotel Accommodation Tariff for BAl group*
Within Ramoji Film City
Hotel Sitara (7 km from the venue) - %. 4,500 per day

Hotel Tara (1 km from the venue) - T. 3,350 per day
Hotel Shantiniketan (7 km from the venue) - ¥. 2,000 per day

Out Side Ramoiji Film City
Hotel Swagath Grand, L.B. Nagar (10 km from the venue) - . 2,000 per day
Novotel @ Shamshabad Airport (20 minutes from the venue) - %. 5,500 per day

Please Note:

= The above tariff is inclusive of all taxes and complimentary breakfast

« Transportation to the venue will be provided only for the guests staying at above listed hotels

* Delegates, who want to extend their stay need to intimate the hotel on arrival

* Kindly carry a valid ID to submit at the time of the check in

* Each room shall accommodate a maximum of 2 people

* The above tariff is on twin sharing basis

= In case of direct hotel booking, kindly refer to the convention details for availing the discounted prices

Delegate Fee traveling with BAI group

Delegate Fee - 2. 10,000 + Service Tax . 1,400 =%. 11,400/~
Accompanying Spouse Fee - %. 7,000 + Service Tax %. 980 = 2. 7,980/-
Accompanying Child below 8 years Free

Tourism Package
Will be updated as per the details of your vendor.

Souvenir Tariff Technical Specifications

Souvenir Size

Maximum Print Area:

Cover: 30

inside Pages: 10C Art Paper

Advertisement Tariff

Back Cover . 2,00,000

Inner Back Cover
Full Page
Half Page

Quarter




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

We .S'pf‘:ciali\.se in Pr(i)jeCt'Su'pp'l'—iés' |

Trmber Yard : No. 19, Jaya Street, Puzhal Union Road, Vadaperumbakkam, Chennal 500 060 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 : 044 24724688
Projects : Mr.T. Raja Sekhar, Managing Director 098400 70992

Email : jayarajenquiry@gmail.com | www.jayarajtimber.com




SCHWING Stetter

weLcomes YOU,

TO EXPERIENCE THE

TECHNOLOGY

THAT GOES INTO
MAKING THE

WORLD'S
TALLEST

SKYSCRAPER

VISIT US AT

SCHWING
Stetter




