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STEEL CONCRETE
COMPOSITE SYSTEMS

Introduction

* The most frequently adopted combination of construction
materials are steel and concrete, with applications in
multi-storey commercial buildings and factories, as well
as in bridges. The two building systems, concrete and
steel, evolved independently of each other until 1960s
were architects and engineers constructed tall buildings
either in steel or concrete. But it was in 1969 when Dr.
Fazlur Khan of Skidmore, Owings and Merrill broke this
trend by blending steel and concrete into a composite
system for constructing a 20-storey building, in which
the exterior columns and spandrels were encased in
concrete so as to provide the required lateral resistance.
The system was a steel frame stabilized by reinforced
concrete.

* These materials can be used in mixed structural
systems, for example concrete cores encircled by steel
tubes, as well as in composite structures where members
consisting of steel and concrete act together compositely.
* They have an ideal combination of strengths with the
concrete strong in compression and steel in tension;
concrete also renders corrosion protection and thermal
insulation to steel at higher temperatures.

* In multi-storey buildings, structural steelwork is been
used together with concrete; for example steel beams
with concrete floor slabs.

» A technique that provides the required monolithic action
between the prefabricated units such as steel beams,
precast reinforced or prestressed concrete beams &
cast-in-situ concrete which increases the structural
efficiency of the whole section.

* The term “steel and concrete composite systems” is
used to encompass both gravity and lateral load resisting
elements.

» Composite structural forms were often employed
to maximize the individual benefits of using different
materials of construction, in combination.

* It is always possible to ensure that the slab and the
beam remain intact at a relatively extra cost of providing
connectors between them.

* If the slab and the beam are connected and the slip
between them is prevented the bending strength of
the combined unit is found to be augmenting. Thereby
making the size of steel beam appreciably smaller for
a composite section than for a non-composite one for
resisting the same load.

» Prefabricated and cast-in-situ construction possesses
their own advantages and disadvantages; and composite
construction tends to combine the advantages and
minimize the disadvantages of these methods of
construction.

* There is an effective reduction in cost when compared

A.R.Santhakumar
Former Emeritus Professor,
Department of Civil
Engineering IIT Madras

to that of reinforced concrete construction and there is
an effective reduction in weight. That is there is a direct
economy in the tonnage of steel and indirect economies
due to a decrease in construction depth of the floor and
also there is reduction in the foundation cost.
» A composite floor construction consisting of profiled
steel sheeting with a concrete topping is found to possess
the following advantages:

Speed

Safety

Efficiency of construction

The structural behaviors were found to be same as
that of a reinforced concrete slab, with the steel sheeting
acting as the tension reinforcement.
 Today with the advent of high strength concrete a new
era of super columns and mega frames emerged where
the economy, stiffness and damping characteristics of
large concrete elements are combined with the lightness
and constructability of steel frame. Nowadays engineers
are increasingly adopting composite building systems
of structural steel and reinforced concrete inorder to
produce structures that are more efficient when compared
to designs using either material alone.
Composite elements
Composite elements
To get in depth into different composite building

schemes, it is necessary to study the various techniques
of composting both the horizontal and vertical elements.
They are:
a. Composite slabs.
b. Composite girders.
c. Composite columns.
d. Composite diagonals.
e. Composite shear walls.

Composite slabs:

Concree

Arnchorage baths

Hules are taped over
Figure 9.1 Typical Composite Slab

* A composite slab (Figure 9.1) is one in which profiled
steel sheets are used as permanent shuttering capable
of supporting the wet concrete, reinforcement and




construction loads. Subsequently, the profiled steel
sheets combine structurally with the hardened concrete
and act as part or all of the tensile reinforcement in the
finished floor.

* In high-rise steel buildings, the use of high-strength light-
gauge metal deck with concrete topping has become the
standard floor-framing method nowadays. The metal deck
(Figure 9.2) usually has embossments impressed into
the sheet metal in order to achieve composite action with
the concrete topping. As the concrete hardens, the metal
deck acts as the bottom tension reinforcement whereas
the concrete acts as the compression component.
Thereby the resulting composite slab acts as a horizontal
diaphragm interconnecting all vertical elements at each
level enabling the horizontal transfer of shear forces to
bracing elements.

V554747

Figure v.Z HOIOrb sneetng concrete

» Composite slabs are often used in combination with
multi-storey steel-framed buildings. Composite slabs
are best suited to indoor application and under normal
environmental conditions. Composite slabs are most
often used in the following types of buildings: Industrial
buildings, Office buildings, Commercial buildings,
Hospitals, Housing, Renovation of existing buildings, etc.
 Below figure 9.3 shows an innovative composite slab
floor system design which was not only light in weight
but also able to span up to 30 ft. without any intermediate
beams.

Innovativ light
weight and
long-span
composite
floor system

Figure 9.3 Innovative composite slab

Steel decking plays number of roles that are

listed below:

* It supports the loads during construction and thus
acting as a working platform.

« It stabilizes the beam against lateral buckling, until
the concrete hardens.

* It acts as transverse reinforcement to composite
beams.

* It develops adequate composite action with concrete
to support construction loads.

* It reduces the volume of concrete in tension zone (in
sagging moment regions).

« It distributes the shrinkage strains, thus preventing
serious cracking compared to precast or in-situ
concrete.

Composite girders:
« Different types of Composite girders are effectively
used in the bridge design.( Figure 9.4)

@T::/t@ﬂr
il

(a) Multiple girders

1 I B

(b) Twin girder with haunched slab

{c) Twin girder with cross girders

{d) Twin girder with intermediate stringer beam

Figure 9.4 Types of usage of composite girders in bridges

» Consider a typical steel moment frame consisting of
steel beams rigidly connected to the columns. The
stiffness of the frame normally depends upon the
stiffness of the girder. This is because in a frame with
its typical column to column spacing (7.6m to 10.6m)
and floor to floor height (3.8m to 4.1m), the columns
are much stiffer than beams.

* In order to limit the sway of structure under lateral
loads it is more efficient to increase the girder stiffness
rather than the column stiffness. This is shown in
Figure 9.5

____________

Figure 9.5 Steel-beam composite slab or RC-slab
Composite box girder bridges

Composite steel and concrete box girder bridges have
now been widely used for medium span (span - 45m to
100m) bridge structures. These bridges are aesthetically
pleasing and offer an attractive form of construction.
They possess many economic advantages over the
familiar I-beam and plate girder structures. A composite
box girder section has high torsional stiffness, which
results in a greater lateral distribution of the live load.
The following are the advantages achieved by using
composite box girders:

« Girder section can be erected by means of mobile
crane.

» Because of the torsional stiff section the intermediate
bracing can be eliminated.

« Can achieve improved resistance to aerodynamics
excitation.

» Torsional performance reduces bearing requirement.

* Ensures very clean surfaces (of boxes) leading to
fewer corrosion traps.

+ Enables the use of sections curved in plan.

» Painting surface is found to be very less.

A composite box girder highway bridges consist of
reinforced concrete deck slab on top of one or more
fabricated steel open box girders. Normally two boxes
are used for carrying minor roads and for wider roads,

Southern Builder®7
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multiple boxes, four or more, may be employed. In
practice, there are two different classes of composite box
girders:

i. Steel boxes which hare completely closed.

ii. The other is the form of an open ‘U’ section.

For both the classes, the box section could be either
rectangular or trapezoidal. The bottom flange width is
found to be narrower when compared to the top flange.
In elevation the box section may have a constant depth
or they may be haunched. The soffit portion is normally
curved for better appearance.( Firure 9.6)

The flanges and the webs are fitted with stiffeners
before they are assembled. Cross-frames or diaphragm
are required during this stage in order to ensure that the
cross-section is held in position during welding. Closed
trapezoidal boxes are usually assembled in inverted
position and then the bottom flanges are added. Internal
welding after closure is usually necessary — support
diaphragm at least must be welded all round. The main
advantage of composite box girder over the prestressed
concrete box girder is the speed and ease of construction.

Figure 9.6 Steel box Girder Bridge
Composite beams:

* In conventional composite construction, concrete
slabs rest over steel beams and they are supported
by them. Under load these two components act
independently and a relative slip occurs at the interface
if there is no connection between them. However, if
appropriate connection is provided between the beam
and the concrete slab, the slip between them can be
eliminated. Thus the steel beam and the slab act as the
‘composite beam’ and their action is similar to that of a
monolithic tie beam.

* As concrete is stronger in compression and steel is
susceptible to buckling in compression, by the composite
action between these two materials, one can obtain their
respective advantages to the fullest extent.

* Usually in steel concrete composite beams, the
steel beams are integrally connected to prefabricated or
cast in situ reinforced concrete

AL SR

TE2am

TLUTTTC L i

Haunched b

g/ i

‘$tes1 box girder Precast conere® Wit

Figure 9.7 Typical beam cross-section

The above figure 9.7 shows the use of various shapes
and types of steel beams (rolled or welded sections)
together with in situ concrete. Instead of in situ concrete
slab, precast concrete floor or deck units can also be
employed as shown in figure 9.8 explains a system using
large prefabricated deck elements with longitudinal joints.
The gap between the units shall be filled with mortar in
the final structure, thereby giving composite action with
the beams.

In case of commercial and industrial buildings, the
usual practice is to construct the floors using metal
decking that incorporates additional embossments to
provide composite action.

Composite action in beams:

Composite beams, mainly subjected to bending,
possess steel section acting compositely with one (or
two) flanges of reinforced concrete. The two materials
are interconnected by means of mechanical shear
connectors. For single span beams, sagging bending
moments which occurs due to applied vertical loads,
cause tensile forces in the steel section and compression
in the concrete deck thereby making optimum use of
each material. Hence it is clear that composite beams
even with small steel sections have high stiffness and
can carry heavy loads on long spans.

Figure 9.8 Use of precast concrete floor units

Some of the advantages associated with steel
composite beam construction are listed below:

» Because of its larger stiffness and strength,
composite beams have less deflection than steel beams.

» The most effective utilization of steel and concrete
is achieved.

* As the depth of the beam reduces, the construction
depth reduces, thereby resulting in enhanced headroom.

* This method provides an effective and efficient way
of arrangement to cover large column free space.

* Encased steel beam sections have improved fire
resistance and corrosion.

» Composite construction is amenable to fast track
construction because of employing rolled steel and pre-
fabricated components, rather than cast in situ concrete.
Shear connection

It is very important to note the bond between the steel
and concrete elements in composite members which is a
crucial issue. At their interface where these two elements
meet, they have to be tied together mechanically using
what is termed as “Shear connector”. Basically these
shear connectors are designed to resist:

i. Longitudinal shear force at the steel/concrete
interface.

ii. A tension which is caused by the tendency of
separation of the steel/concrete elements at the interface.




The shear connectors are basically steel dowels
embedded in concrete medium, they possess a
component which is designed to resist the longitudinal
shear forces and another component designed to resist
the normal tensile forces, thus preventing the separation
of the steel and the concrete at the interface. They
all impart highly concentrated loads to the concrete
elements.

Types of shear connectors

Stud shear connector ( Figure 9.9) is probably the
most common type of mechanical shear connector
used in practice. This connector consists of a bolt that is
electrically welded to the steel member by adopting an
automatic welding procedure. The shank and the weld
collar adjacent to the steel element are designed to resist
the longitudinal shear load, while the head is designed
to resist the tensile loads which are normal to the steel/
concrete interface.

Head— p ] T

Shank4’

Height

weld collar

Bolt connectors ( Figure 9.10) can be bolted to the
flange, but this method requires holes to be made in the
flange.

N E—

e

External bolt
connector

i

Bolt shear Friction grip
connector bolt connector
Figure 9.10 Bolt Connectors
In the Channel connector (Figure 9.11) the longitudinal
shear is resisted by the bottom flange of the channel
while the top flange resists the tensile loads normal to
the steel/concrete interface.

Steel flange

Steel flange Channel Pinned connector

Connectors

Figure 9.11 Channel Connectors
a. Block connectors: these (Figure 9.12) are very stiff
and strong in shear connection and the spiraled or hoped
bars resist the normal tensile loads.

ff\< Reinforcing bar

L

Figure 9.12 Block
connector

Angle connectors( Figure 9.13) acts as more or less
channel connection, but has a reinforcing bar welded to
it in order to resist the tensile forces.

Reinforcing mrsT

A
Steel flange:

Figure 9.13 Angle connector

¢Mechanical connectors are used to develop
the required composite action between steel beams
and concrete. This connection is provided mainly to
resist longitudinal shear, and is termed as the “Shear
connection”.
¢ The fulfill the following requirements:

a. They must transfer direct shear at their base.

b. They must create a tensile link into the concrete.

c. They must be economic to manufacture and fix.
Composite columns

A steel-concrete composite column is a compression
member. There are three different types of composite
columns that are mainly in use:

¢ Concrete encased steel columns.

¢ Concrete filled steel tubes.

¢ Rolled section columns partly encased in concrete.

Both steel and concrete sections would resist the
external loading by interacting together by bond and
friction.

In other word, the cross-section of composite columns
can be classified into two groups:

» Concrete filled sections in which the concrete is

Figure 9.14 Concrete filled steel sections
With the concrete filled ( figure 9.14) profiles, the steel
sections serves as formwork during the process of casting.
Hence, these sections provide an opportunity to erect the
steel frame of a building and then pump in the concrete in
order to fill the cross-sections, thereby, reducing the time
of erection. The protective steel casing also allows the
concrete infill to achieve greater strength; for example,
in the case of concrete filled circular hollow profiles, the
effect of confinement by the steel leads to an increase
in the overall resistances. There is no need to provide
additional steel reinforcing in this type of composite
column, except for fire resistance requirements.
* Totally or partly encased sections.( Figure 9.15

Figure 9.15 Totally and partially encased sections

H

Steel flange
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The complete encasement of the steel section by
concrete normally fulfills the technical requirements for
fire protection without any need for additional measures.
For partly encased sections as well as for the concrete
filled sections, the fire requirements can be achieved
by using additional reinforcement. The partly encased
sections has the advantage of being produced quite
simply by casting the concrete whilst the steel section
lies horizontally; 24 hours later the column can be turned
around and further concrete can be added, the formwork
for the wet concrete is provided by the steel profile.

All cross-sections are symmetrical about both the
axes. In all these cases the complete interaction must be
ensured between the column and the beam by means of
mechanical connectors. These connections have to be
provided at least at the column ends and where the loads
or forces are acting. They should be distributed over the
whole cross-section. Such connectors can be headed
studs, top or bottom plates, suitable brackets, vertical
gusset plates, shear heads pr the other structural means.

B Concrete encased steel columns: this column
has the advantage of meeting the fire resistance
requirements without the need for any other protection.
And also, they can be easily strengthened by reinforcing
bars in the concrete cover. Concrete encased steel
composite columns have become the most preferred
structural form for many earthquake resistant structures
in many countries like Japan, etc. = However, the main
drawback is that they do not provide any accessible
structural steel surface for future fastening and also
attractive surface treatment.

B Concrete filled steel tubes: this column is famous
for its use as individual column elements. In this type of
column the tube is filled with high strength concrete. In
order to achieve the required fire resistance rating, the
concrete core must be longitudinally reinforced. The
confined concrete fill increases the axial load resistance
but has little effect on the flexural resistance. Hence, it is
unlikely that these columns would be a good choice for a
moment resisting frame.

The beam-to-column connections play an important
role in the overall stability of any frame. For economic
reasons these connections are usually made with bolts.
They should be simple, with as much work as possible
carried out in the work shop, thereby minimizing site work.
The main hindrance in designing a composite beam to
steel column connection is in assessing the behaviour
and the contribution of the slab to a joint which is mainly
under horizontal loading. It is already known that when
gravity loading alone is applied to a frame, positive
bending moment occurs at the midspan and negative
moment at the ends of the beams. Hence it is customary
to assume that the composite action takes place only in
the positive moment region of the beam.

®m Concrete columns can be either partly or totally
encased open section, or alternatively, they may be
concrete filled steel tubes.

m Careful attention must be given to connection
detailing to ensure direct transfer of bearing loads to both

the steel and concrete elements of the column sections.

B A composite column possesses increased strength
for a given external dimension, increased stiffness and
increased buckling resistance.

B |t also possesses very good fire resistance property
and corrosion protection as in the case of encased
columns.

B Sections with different load and moment resistance
but with similar external dimensions can be easily
produced simply by varying the steel thickness, the
concrete strength or the reinforcement. This permits
the outer dimensions of a column to be held constant
over a number of floors in a building, thus simplifying the
construction and architectural detailing.

®  With the composite construction, the bare steel
sections support the initial construction loads that include
the weight of the structure itself during construction.
Concrete is then later cast around the steel section or
filled inside the tubular sections. Both the materials steel
and concrete are combined in such a fashion that their
advantages are utilized effectively in composite columns.

B The lighter weight and higher strength of steel
permits the use of smaller and lighter foundations and
the subsequent addition of concrete ensures the building
frame to easily limit the sway and lateral deflections.

B Such columns occupy less space (floor area)
compared to that of the reinforced concrete columns.
Fire resisting properties of composite column

Because of the thermal mass of concrete, composite
columns always possess a higher fire resistance than the
corresponding steel columns by themselves. It can also
be said that composite columns were basically invented
for their inherent high fire resistance. They are usually
designed in the ‘normal’ or ‘cool’ state and then checked
under fire conditions. The composite floor must provide
satisfactory performance in terms of stability, integrity and
insulation in the event of fire. While insulation is taken
care by the thickness of the slab, the integrity is generally
ensured by sheeting. The stability of the structure (i.e.)
its ability to prevent collapse in the course of fire depends
upon the conventional reinforcement in the slab and for
this purpose the nominal anti-crack reinforcement is
adequate. Additional reinforcement is generally required
to attain the targeted fire resistance.

B In the case of composite columns with fully
concrete encased steel sections the fire resistance can
be treated in the same way as that for the reinforced
concrete columns. Light reinforcement is also required in
order to maintain the integrity of the concrete cover. As
the steel is insulated by an appropriate concrete cover
such cases usually possess two hours of fire resistance
with the minimum concrete cover of 40mm.

B |n the case of partially concrete encased steel
sections, the structural behavior of the column is very
different in the event of fire as the flanges of the steel
sections are exposed and less concrete acts as a
‘heat sink'. Additional reinforcement is often required to
achieve more than one hour fire resistance.

B |n the case concrete filled hollow section subjected




to fire, the steel sections are subjected to direct heating
while the concrete core behaves as ‘heat sink’. In
general, sufficient stress redistribution occurs between
the hot steel sections and the relatively cool concrete
core, and hence a fire resistance of one hour can usually
be achieved.

B |In order to achieve longer duration of fire
resistance, additional reinforcements are required, which
are generally neglected in normal design. Steel fiber
reinforcement is also found to be effective in improving
the fire resistance of a concrete filled concrete.
Seismic behavior of composite structures

Structures are normally designed to resist vertical
loads (i.e.) the gravity loads, which act in the vertical
direction. But during their course of their life they may
be subjected to resist significant lateral loads arising
from earthquakes. Therefore it is necessary to analyze
the seismic behaviour of any type of construction before
adopting it extensively. Structures are considered to
perform well under a severe earthquake if they possess
very good ductility. This property called ‘ductility’ may be
defined as the ability to withstand large deformations
without any significant loss in strength. Another property
which is responsible for a good seismic performance is
the ability to dissipate energy by inelastic action under
cyclic loading and it is referred to as ‘hysteretic energy’.

1. One way of increasing both the properties in
members involving steel section is to use higher thickness
and thereby delay local buckling.

2. The total hysteretic energy dissipated by a structure
is nothing but the sun of the energies dissipated by
various cross-sections, which have entered the inelastic
range. Thus ensuring that as many cross-sections enter
the inelastic range as possible before collapse can
maximize the total energy dissipated. In other words,
selecting a good collapse mechanism that involves the
formation of large number of plastic hinges and avoiding
the concentration of inelastic action in few locations is
the key factor to ensure good seismic performance. This
methodology is referred to as ‘capacity design’. It is also
necessary to consider fire protection, as earthquakes are
invariably accompanied by fires and hence the survival
of a structure during earthquake is also related to its
ability to withstand fires.

3.Seismic behaviour of composite columns: concrete
filled tubular columns are employed to a greater extent
because of several unique advantages. Apart from other
factors like speed of construction, easy connections to
steel beams as well as economy in formwork, they also
provide superior seismic performance.

4.Seismic behaviour of composite slabs: slabs are
designed for strength and their ductility is normally not
considered. But however to ensure failure by ductile
yield line mechanism the suggestions given below may
be adopted:

Employing steel with a sufficiently long yield plateau
for the profiled sheeting.

Mechanical interlocks may be adopted to prevent
shear bond failure.

Sheeting fastened to supporting members to avoid

falling off.
Seismic behaviour of composite beams: the main
objective of ensuring composite action between a steel
beam and the overlaid concrete slab is to achieve
increased positive (sagging) bending moment capacity.
Continuous beams and moment resisting frames are not
only more economical but also possess efficient seismic
resistance systems due to their higher redundancies.
Seismic behaviour of composite connections:
connections should be able to resist both the positive
and negative moments and have a ductile failure, this is
because especially when the gravity loads are small is the
reversal bending moments during an earthquake. Frames
with simple connections will be incapable of resisting the
lateral loads and hence appropriate lateral load resisting
systems such as bracings must be provided. The semi-
rigid connection has many advantages over conventional
steel connections. Providing a few reinforcement bars
over column lines not only improves the strength, ductility
and stiffness of the connection but also eliminates the
top angle which is subjected to a combination of bending,
axial and shear forces.

Advantages of composite construction:

» Composite construction, especially the system using
profiled steel sheeting, permits rapid construction.

* The life cycle costs are low and the steel being employed
is a reusable material hence it is eco-friendly.

* There is significant reduction in cost and weight, which
results in a substantial reduction of storey heights
in multistory buildings. It was found that, the cost
of the six-storey office building using composite
construction was found to be 6% less than the cost
of the same building if it were built by employing
reinforced concrete. Thus, the composite construction
is eminently cost effective for tall buildings.

« The weight of steelwork required in composite
construction is significantly less than if the materials
were used independently.

» They are more significant for medium to long spans
than for short spans.

» Servicing requirements of modern buildings can be
accommodated without cutting up the structural
elements and several alternative design solutions are
available.

* There is no need for expensive false work and formwork
as the steel beam is capable of resisting the self-
weight of steel and concrete, by itself or with the
assistance of a few temporary props.

* The main disadvantage of composite construction is
the need to provide connectors at the steel-concrete
interface. However, it is far overcome by the significant
advantages that can be gained.

» Use of composite columns along with composite beams
and composite deck slabs will ensure very early
completion of structure and thereby generating rapid
return of capital.

« Slim floor concept: this is a special type of composite
construction where an asymmetric rolled beam
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section is used or a steel plate is welded to the

bottom flange of a symmetric beam. Which supports

the profile deck and concrete topping on both sides
and depth of beam is contained within the thickness

of the floor slab. This technique is employed to a

greater extent due to numerous advantages such as

ability to cover large column free area, better seismic
resistance, elimination of shuttering and propping in
case of slim floor etc.

* In spite of all this it is very necessary to overcome lack
of knowledge on steel and composite construction
within the architectural and structural engineering
profession.

Composite shear wall

» Shear wall systems are one of the most commonly
used lateral load resisting systems in most of the high-
rise buildings. The composite shear wall is nothing but
a steel plate shear wall with a reinforced concrete wall
attached to one side of it using bolts. The bolts connecting
the reinforced concrete walls to steel plate shear walls
ensures composite action by bracing the steel plate
shear wall to the reinforced concrete shear wall and thus
preventing the overall buckling of steel plates.

* Traditionally the reinforced concrete shear walls have
been used as lateral-load resisting system in multistory
buildings. It has been found that steel structures with
reinforced concrete shear walls perform well during the
earthquakes. However, in recent days, steel plate shear
walls have been used to resist lateral-loads in seismic
retrofits as well as in the design of new mid-rise and tall
buildings.

* The main disadvantage of a reinforced concrete
shear wall is the development of tension cracks in the
tension zone and compressive crushing in the localized
compression areas. Such cracks and crushing failures
can cause spalling and splitting of walls as the cyclic
deformations becomes larger and repeated. Another

important disadvantage of reinforced concrete shear

walls is its relatively high weight to strength ratio

compared to steel, because of which reinforced concrete
shear walls were impractical to use in many tall buildings
with large shear forces.

* The main disadvantage of steel shear wall is the
buckling of the compression zone of the wall, which
results in reduced shear strength, stiffness and energy
dissipation capacity but this can be overcome by adding
stiffeners to the steel plates. Moreover, this will again
result in additional fabrication costs.

Composite shear wall on the other hand, has the
ability to eliminate most of the disadvantages of both
reinforced concrete, steel shear walls and absorb the
advantages of these two construction materials, steel
and concrete.

B Composite shear walls can be categorized as
‘traditional’ and ‘innovative’ shear wall. In both the
cases, primarily a steel plate is welded to the boundary
steel beams and columns, then a precast reinforced
concrete shear wall is bolted to the steel plate wall
thereby forming a composite wall.

B The main difference between the traditional and the
innovative wall system is that in the former system
the reinforced concrete wall is in direct contact with
the boundary steel columns and beams, but in case
of the latter system there is a gap in-between. This
gap can either be left empty or filled with soft material.

B |n traditional composite shear wall both the steel
plate and the reinforced concrete walls are active
and assure stiffness and strength from the beginning
of loading. As a result, not only large forces can be
attracted to the structure because of relatively large
stiffness of the combined system, but the reinforced
concrete wall can also be damaged under relatively
small lateral displacements.

—@ Southern Builder

but I haven’t seen a dustbin yet, in my life
That’s Attitude

I Met money one day.
I said, “You are just a piece of paper”
Money smiled and said,

“Of course I'm a piece of paper,
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Taxation Committee

GST Rate on works contract services w.e.f 1st January 2022 mentioning Chapter, Section or Heading, Description
of Services, GST Rate before 01st January 2022 and GST Rate with effect from 1st January 2022

SI.
No.

Chapter,
Section or
Heading

Description of Services

Old Rate
(percent)

New Rate
(Percent)
w.e.f
01.01.2022

New Rate
(Percent)
W.e.f
01.01.2022

[Employer —
Project
Authority]-
Central
Govt, State
Govt, Union
Territory and
Local
Authority

[Employer —
project
Authority]-
Government
Entity, Govt
Authority &
Others

Heading 9954
(Constructio n
Services)

“(iii) Composite supply of works contract as
defined in clause (119) of section 2 of the Central
Goods and Services Tax Act, 2017, supplied
to the Government, a local authority or by
way of construction, erection, commissioning,
installation, completion, fitting out, repair,
maintenance, renovation, or alteration of, — (a)
a historical monument, archaeological site or
remains of national importance, archaeological
excavation, or antiquity specified under the
Ancient Monuments and Archaeological Sites
and Remains Act, 1958 (24 of 1958); (b) canal,
dam or other irrigation works; (c) pipeline, conduit
or plant for (i) water supply (ii) water treatment, or
(iii) sewerage treatment or disposal.

12%

12% 18%

Heading 9954
(Construction
Services)

(iv) Composite supply of works contract as defined
in clause (119) of section 2 of the Central Goods and
Services Tax Act, 2017, supplied by way of construction,
erection, commissioning, installation, completion, fitting
out, repair, maintenance, renovation, or alteration of,- (a)
aroad, bridge, tunnel, or terminal for road transportation
for use by general public; (b) a civil structure or any
other original works pertaining to a scheme under
Jawaharlal Nehru National Urban Renewal Mission or
Rajiv Awaas Yojana; (c) a civil structure or any other
original works pertaining to the “In-situ rehabilitation of
existing slum dwellers using land as a resource through
private participation” under the Housing for All (Urban)
Mission/Pradhan Mantri Awas Yojana, only for existing
slum dwellers; (c) ,(c) a civil structure or any other
original works pertaining to the “In-situ redevelopment
of existing slums using land as a resource, under the
Housing for All (Urban) Mission/ Pradhan Mantri Awas
Yojana (Urban);- N.No.1/2018 dated 25.01.2018 (d)
a civil structure or any other original works pertaining
to the “Beneficiary led individual house construction
/ enhancement” under the Housing for All (Urban)
Mission/Pradhan Mantri Awas Yojana; (e) a pollution

12%

12% 12%

>
%
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control or effluent treatment plant, except located as a
part of a factory; or (f) a structure meant for funeral, burial
or cremation of deceased ,(da) a civil structure or any
other original works pertaining to the “Economically
Weaker Section (EWS) houses” constructed
under the Affordable Housing in partnership by
State or Union territory or local authority or urban
development authority under the Housing for All
(Urban) Mission/ Pradhan Mantri Awas Yojana
(Urban); N.No.1/2018 dated 25.01.2018 (db) a
civil structure or any other original works pertaining
to the “houses constructed or acquired under the
Credit Linked Subsidy Scheme for Economically
Weaker Section (EWS)/ Lower Income Group
(LIG)/ Middle Income Group1 (MIG-1)/ Middle
Income Group-2 (MIG-2)” under the Housing for
All (Urban) Mission/ Pradhan Mantri Awas Yojana
(Urban); N.No0.1/2018 dated 25.01.2018 (e) a
pollution control or effluent treatment plant, except
located as a part of a factory; or (f) a structure
meant for funeral, burial or cremation of deceased.
a building owned by an entity registered under
section 12AA of the Income Tax Act, 1961 (43 of
1961), which is used for carrying out the activities
of providing, centralised cooking or distribution, for
mid-day meals under the mid-day meal scheme
sponsored by the Central Government, State
Government, Union territory or local authorities.
N.No.1/2018 dated 25.01.2018

3. Heading 9954
(Construction
Services)

(v) Composite supply of works contract as
defined in clause (119) of section 2 of the Central
Goods and Services Tax Act, 2017, supplied by
way of construction, erection, commissioning,
or installation of original works pertaining to,-
(a) railways, excluding including N.No.1/2018
dated 25.01.2018 monorail and metro; (b) a
single residential unit otherwise than as a part
of a residential complex; (c) low-cost houses up
to a carpet area of 60 square metres per house
in a housing project approved by competent
authority empowered under the ,Scheme of
Affordable Housing in Partnership® framed by
the Ministry of Housing and Urban Poverty
Alleviation, Government of India; (d) low cost
houses up to a carpet area of 60 square metres
per house in a housing project approved “(da)
low-cost houses up to a carpet area of 60 square
metres per house in an affordable housing project
which has been given infrastructure status vide
notification of Government of India, in Ministry of
Finance, Department of Economic Affairs vide F.
No. 13/6/2009-INF, dated the 30th March,2017;
N.No.1/2018 dated 25.01.2018 (e) post-harvest
storage infrastructure for agricultural produce
including a cold storage for such purposes; or
(f) mechanised food grain handling system,
machinery or equipment for units processing
agricultural produce as food stuff excluding
alcoholic beverages.

12%

12%

12%
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Heading 9954
Construction
Services

“(vi) Services provided to the Central Government,
State Government, Union Territory, a local authority
or a governmental authority by way of construction,
erection, commissioning, installation, completion,
fitting out, repair, maintenance, renovation, or
alteration of — (a) a civil structure or any other
original works meant predominantly for use other
than for commerce, industry, or any other business
or profession; (b) a structure meant predominantly
for use as (i) an educational, (ii) a clinical, or(iii) an
art or cultural establishment; or (c) a residential
complex predominantly meant for self-use or the
use of their employees or other persons specified
in paragraph 3 of the Schedule Il of the Central
Goods and Services Tax Act, 2017.

12%

12%

18%

Heading 9954
(Construction
Services)

“(vii) Composite supply of works contract as
defined in clause (119) of section 2 of the Central
Goods and Services Tax Act, 2017, involving
predominantly earth work (that is, constituting
more than 75per cent. of the value of the works
contract) provided to the Central Government,
State Government, Union territory, local authority,
a Governmental Authority or a Government Entity

5%

5%

18%

Heading 9954
(Construction
Services)

(Viii) Composite supply of works contract as
defined in clause (119) of section 2 of the Central
Goods and Services Tax Act, 2017 and associated
services, in respect of offshore works contract
relating to oil and gas exploration and production
(E&P) in the offshore area beyond 12 nautical
miles from the nearest point of the appropriate
base line.

12%

12%

12%

Heading 9954
(Construction
Services)

“(ix) Composite supply of works contract as
defined in clause (119) of section 2 of the Central
Goods and Services Tax Act, 2017 provided by a
sub-contractor to the main contractor providing
services specified in item (iii) or item (vi) above
to the Central Government, State Government,
Union territory, a local authority, a Governmental
Authority or a Government Entity.

12%

12%

18%

Heading 9954
(Construction
Services)

(X) Composite supply of works contract as
defined in clause (119) of section 2 of the Central
Goods and Services Tax Act, 2017 provided by a
sub-contractor to the main contractor providing
services specified in item (vii) above to the Central
Government, State Government, Union territory,
a local authority, a Governmental Authority or a
Government Entity.

5%

5%

18%

Heading 9954
(Construction
Services)

Any other works contract services other than
those mentioned above

18%

18%

18%

Compiled by Sakthi Services / KSDK and Company LLP
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Important GST updates applicable from
1st January 2022

Changes to CGST Act, 2017

Section Description Nature of Change

Section 16 NO ITC UNLESS « Input Tax Credit shall not be available unless details of
REFLECTED IN GSTR- invoices uploaded by supplier in Form GSTR-1 are
2A/2B communicated to the recipient (i.e reflected in GSTR-2A/2B)

«  Margin of 5% will no longer be available

Section 75 DIFFERENCE Tax declared under GSTR-1 but not included in GSTR-3B, will be

Sub Section 12 | BETWEEN GSTR1 & [ considered as “Self Assessed Tax” and hence, direct recovery of
3B: DIRECT such tax under Section 79 will be possible even without issuing
RECOVERY any Show Cause Notice

Section 107 25% PRE-DEPOSIT For filing appeals, before first appellate authority against order
FOR E-WAY BILL for violation of E-way bill and other provisions, it will be
APPEALS mandatory to pay pre-deposit of amount equal to 25% of penalty
imposed
Section 129 E-WAY BILL: 200% At present, full tax and 100% penalty is required to be paid to
PENALTY TO release the goods which are seized for violation of E-way Bill
RELEASE GOODS related provisions and for non-carrying of other documents under

Section 129. Now, it is provided that goods will be released on

payment of:

a) where owner of goods comes forward to pay penalty:
penalty will be equal to 200% of tax and tax will be
recovered through separate proceedings

b) where owner of goods does not come forward to pay
penalty: penalty will be 50% of value of goods or 200% of
tax whichever is higher

Section 83 PROVISIONAL Not only supplier and recipients but assets of the beneficiaries of
ATTACHMENT OF bogus billing can also be provisionally attached
ASSETS OF BOGUS
BILLING
BENFICIARIES ALSO

Section 83 SCOPE OF Provisional attachment is made applicable in all cases of

Sub Section 1 | PROVISIONAL proceedings of Assessment, Inspection, Search, Seizure and
ATTACHMENT Arrest or Demands and recovery. Now, provisional attachment of
WIDENED property, like bank accounts, can be done not only in the case of

Show Cause Notices and investigation but also for other
proceedings like Scrutiny of Returns and tax collected but not
paid

Section 74 E-WAY BILL CO- Earlier where proceedings against main person liable to pay tax
NOTICEE MAY NOT have been concluded under Section 74, proceedings against co-
GET FREE BY noticee are also deemed to be concluded as provided under
PAYMENT OF 200% Explanatlop 1(ii) to Sectlo.n 74. However, now, .Sl:l(.:h benef!t will
not be available to co-noticee for proceedings initiated to impose
PENALTY BY MAIN penalties for violation of E-way bill
NOTICEE
Rule 59 NON FILING OF A registered person shall not be allowed to furnish the details of
GSTR-1 outward supplies of goods or services or both under section 37 in
FORM GSTR-1, if he has not furnished the return in FORM GSTR-
3B for the preceding month (earlier it was preceding two months)
Rule 10B, REFUND CLAIM Aadhaar authentication compulsory for filing refund claim
23(1), 89(1),
96(1)(c)

Southern Builder




35Ul (Sasrran;ig%i)

D11 (9105 )

(New Dimension of Vasthu) .

1. eamvgs eaeush@ eumfLD e6rm GLmbsiT
9 _6tor(B.

2. eumeig) ETEVSILD 6TETMITED E\GHTETEMLDUITENT SrbeHul
&LLLS seweoulier inlefliied Sieveog; efllehehmevid
ET6ITMLD SRMEVITLD.

3. @ eEHES _6HILTEN GE0SSHEMILPLD, MHILLILPLD
BenmIBES R GMILICLIEG 6T6iTMILD ()& T60EVEOILD.

4. srojmswb, BLEMFWD, SHUBSHHS
Saupmled 2 eitem CBiTbedM FaHPHSHEMaT, D6V
SCIsBWsENG Coemeuwner euemsuie,
C\STGSS] MEUHSLILILL [HIT6L TEITMILD 61FTEOEDEOMLD.

5. gBemeoufenmed 2 halLLL @ 2 ulit QFIuwD
QFIINHEGW G HLEDSSETTHCTMEN ETETDITE0
IHFHMSHW &GDBENEd epeTM & MIenilsemmed
2_[HeUTSeTma.

1)  eunerds eunpLsefien Sewwey (Physical
surrounding)

2) e ulieunp Sewwoey (Living Organisms)

3)  smeoBemev smemfl (Climatic Factor)

@b epeitemOWD FrfleTLiy  HewbSEIeLLTed
SleuellL5H0 BHSSD 2 Ul HEOAPLET B(BHEHGSLD.
IBMEBLD LDEvllg6oT eNeToTemeTTiLLD, LDETTENEONLLD QBEET
SYIMibBE Seubifler SwssSS6i cpesems FHignssL

Er. A.G. nmflgp & SIDmeR

UMT&8)], Seuhenm OBMLILIGSS @b umALLD SLILIgSSTetr
Bm&s GeuetiBLd 66t & MISLILGSS SHews &mendILns:
61(LDS MEUSGIETENTEUTIT.

QUTEVS] cTaTaILD allehebTarD

AUNGIANS, HEGEME ARLULMLWLTESS
QBMENILENGS OLWIT Sedr 6flEhEHTEMD 6T6aTMNed, AHbS
e EBTEUSHMS SlQLILIDLUITS CSHTEILSDS 6T
QFMHEOHLLDIGD. OFTHOEBILLD 66U, R
seweoufled emswmeTiLL Gouetriowl 6flSLPEdDSATTSLD.
Signeug|

&EM6V E160TLIT| D[BS SHTE0S5H60

1. smésb (@)

GzmdLLD (Astrology)
SpWTCaISLD (DBHSGIoUD)
Guwing EmedLD)

TR COR D

auMmeivg| EFmevdLD)

GLMHSELBD LIWETHEMED 6T6iTLIG SLLLE
SMEOWTGLD. Hesmevsaier erflenguiGon Qv
pefluid, AMLILD (LpSeOTETTEnEY U(HSETDE.

GLHSEIL BB HEMOHEHHGD SevlGseviling
SlaubnnGs 2 Mgsner el pemnaenar, 2 eTerLaSL

Southern Builder®7



Southern Builder

gmeST HIEO&HET 2 6Teenr. AHPHeo GMLULILBeTer
Be055aSS6T LIQBW  DHHEMEOHEMET  EDSIIMTETEISH6D
sner dger dply Qeeflliu@L. SMULTS BLD
SLLLESHWVGS 2l Fmevd [HIT6ONs eumeng) LbMHMID
LDEMETTLLILQ SM6VILD _6iTaNT&)!.

S GLDTATAPLD, B0 APLD

B LLESHN05HS

1) SlieliLienL& Sewflgid (Arithmetic)

2) apes SHenflgapb (Geometry)
STHWDDWTSSTSWD. HRQLILIEDLE &6wflsLd
ageTLg, aeanseaiiers Melwen@Lb.
QIRAIMIGEHSHSLD L6TelEBEnsGLD  QewLufeomen
2_meyserilesr Hnjleflieomenna) 6ulgeus &6mflEHDm@LD.

6@ (WPSEONET HWEVIGS)| S 1L EUEDTLILIAISEBHGSLD
LIGWemM eulgaus seoflgid (Analytic Geometry) Wils (wpééiu
GzemauTGLD. 8.19. 64060 LNDHS STEVENVEID HH6UTHLEDT
&evefl apm CampT HCrsaITeN LNSNsIeED aulgefluied
&M&s Bewm seoorGLIlLILsemer OeusrludLLevrT. SedTmILD
Waregev GHMMID @EOEOMDEL 61hS &L (BLDTETTLPLD
Gambmieas wpuIng Seosweowlt, Sp 28760 euMDHS
Spi1dleNDIgevE6T, ST6TTB HSSHIOURISET

1. 6\BLDL|BBTEL HSHGIOULD, LDHMILD H(HS
2. OnLIes LIehETSE SWwibSmb

865 SUe® HSSIOUWPLD, SHLLLS SHeme0ufled 6 ILIHLD
Lo dlemwl ghLGSSWIS) 6T6iTDTed Sig) Wenswnsng). SHi.
(1642 - 1727) snevsde0 aumprbg & g6 Bupl'L evflesr
yefuliiiy ssgieubd, Qemid SLGLTEES SHeneouiled
©_udimiILL 65T 2_6iTers)).

R erewrenTHm 8 60l G 6ffl Wi v merT i7 & 61fl 60T
S60oTBLIIQLILITED SLLL 8 SH6W6ed SETTMILD (LPSEITEMLD B &EH60
Bo&EDS!

Be1edMES SMleflied HNEHTsHEHHS SHSSLD
&elpd LDMIWITENSUILD, LDSLILILD HH6TTEWMEES S(HHSHE06M6V.
LITeULD 6UTS6IT 618556601 SIS EHSES BewLuiled smedr
Q&ML & eTensuled 2 mBuins: SEHSNS SMIEwILD
Sinleflied 2 ecTemDEnW BHH 2 0&D, 2 EWHS
G\&TeiTeT GeueuuT(BLD ETEITLISNHGS.

SANBHMBHDH ST BHL°GIDTOT IPIMIDLIT6D
SBHHD Carampul Bl SbaFib

wwievlletr, HAMID eT6tTHD SpBEUDUIUTNLIED [HT6D,
8mg, U, SUGEWED... GUTEHTD Li6d HLLILDIT6T
HEDOVEHES, BEVHHEWILD OUGSHIETONE). SLLLE HENEOSHES
“6(H &L (BLDMEVTLD 61556M& LI O\ TeTensUTlen HieLiLienLuiled
OiF)| BLLEDDESLILIL 2 61T 6T6ITLIENS (PSH60l6D E\56TerTS
ogeflauns 65Mbg O\STEILTED, s SL(BLIEISMS
alRaIemIDLILIG|, SLULeMWDLLG eeafgneb, Geyb

SLIRLSBET G6MTE O\STETEns” (Lplgey O\FUIS LI6DTL], HSDS
UWBTFTHESS Falgul SHL(BLDTEID CIINHETHMET GHHE!
aBSHE PH60, SLBLTEN EUQEUSHIDLIL| (LPEDMHED L
2_(HEUTHSEUS| CUEDT JDETSFHID HEUTSHHEL E\SHmerTen
Geuetoriouis SleuSuIDmen RETMIGSD. HIGLITGISMedT
a5D&ENS Qb SLGLNeD CamhmiellsslLrL G, Sigeir
dplemu OBGEHEET UempETHM Beneoss Bermi
IBEnETay L 108 O\ TETITIRIHSSLD T6TTHETDE).

R SLIgL G601 2 UG LLD eT6dTLIS)

1. 2 _ewniged

2. 2 aTanmiGsed

3. Bewevsse0, aIeTLIensL LIMBSSSTESLD

©_euI&ED ET60TLIS. R HLIQL SHEIET HIDPHSIHID
DIl 6B GeWs E\GTeTensuled SULLLLLECSHT, s
2 _GWI(BD CUMSBHWTGLD. 2 6TEUMTRIGHED 6ITTLS R
SLIQLLD, HEVMBHS6ITEBLD SETEN6U HMHMILILD 6)(HEUTEUDEHM
2_6ierllpSH0ONELD [BemevsHed er6tiLigl, Com&ewTL @
FaMBEHLEN Q@ SHLLLD Quds 6&men®
SmeGneTe g HewiL HreT Beweoss BHGSLD
STETLISTSLD. EIDNSSSH60, SUIDEnSUT6tT GUI6OL| LDTDTE).
LD6vfl&5 63T LDMETITLILD E\BLTS6UTM) 6([H S(LPMIG (LPEDMLLIL 6T
(System) gleveSlwiomesr eflSpewmEHEMeT SHEOLLIIRS S
SLLEDDSHLLL Sl SH6iT 2 6MGeT GUISSHLD ETETLISHILD
&5 5 606WIDTE DHSHGD THTDITSHET. 660G
EODWILILIGSS aumevg) FTevSILD 2 (HeuTsSLILILBETeTE).

aumaiwied (Astronomy)

aunesflied Sinfle) ILIDHMEUTHBGET SibS SHTeSHE0 B
apeaemblLy Smeouler WeTGeTmipasarms
BapbgleTeTeni. HAeLW eainefwe dinels
‘SHNCHMEFSHBTLD’ e160TM S ILILITGED WIS SHLILBHETDS).




&1p. 384 - 323 BNV LEHSHED QUMDHS AHMNEHIT
Siflen@smi-Lev (Aristotal) smetT (& esTpSe0led LiTheurhISET
upflw Lssas5ems Metrological ereirp gemeoLillied
QeuefludiLmt. Sisuewy wibens Hnfleflwedlsr sHams
(Father of Naturals Science) er6iim SlewLPSH60NIT.
Sleugnesr wmi eunesflweneols LDHM BTG HANMHS
QEMETEMMTHCHTT SHEUTSHTE 2_6cvuremLDILITEN infeurerf]
ETEOTDITIT. S 6DTMED STETT 6T63T6UGLDIT [BLD SH([HEUSTEHUT

&em6l, 6rfl, 2oTn) RENE HTHDLD BEUCUEDEUTHSETT EUEHS
e ifleuret &1CL 2_60@ eresTmmiT

B HBHSMSHHTET 6560 &L WD
wetteneus et Beod, &, Hitewerll eflabdCLTG ZHGID
&6V LDILIGELD 2_60&LD 6T63T).

Smepeo @amulp wper@er GumW GLiL
samBetipni. “AewiLsHe0 2 eTenGs  LlewrGHeyb”
2 _eieng eT6dTm)| GLOMHSETTLmaUUTED BBHE! B HMBS
OeneTeug eaeTemaeaernmed, LAILUEh&s s
DbLOETETTBETET Liche FoHBWID, DevllHevfled 2_6iter Lighe
FHAUID RTCD, Jeubenm &srflwimesr L eTlLR @
ampeilL5560 @pmiSeameniiiLg e6m 6N pennaener
2 _6M6M_sHUIGS, WIS H(HSSTSH OSTEWIL LISSHS5SNE
OILILITSHTEN “euM6vg)” 660G “LDEWEDIILIQ FTeVSTLD”
STEITLISTGLD.

BB BB U A lLIcO ST TE0ITRIG 6T

R 6iligs aLPsEE LGS SpHmedeT HIEwLey
anuieons sGSILESDE. &lwu Rals sdielsdesr
SlRLILEDLEDW EDDWIDNSS 6&STERTCL @b  6HLIe6d
SleWLDLIL| OLIBLDLITEYILD [BiTbmevllssLILBSeTm .

sneweod Gifl eerflufied LIOGEUM)| HEITEMLD LILIGELD
SlbemisaT BoDHE SELUUSTEO HM5H SBHGLD
abE6fFImes SHeMLILD Sieuell§5C0 BHEessaLNF)
aTETMILD EULBLP&S LIGSHUN6d (Brba UL &ifl erflsadi
Simugsier B Omipuied eflwpbgl el ieenieT 61&60ayID
Gumg Semmuied 2 eiTer GeouenrrLng & (h L &6
AHPESLILILB, [HEOSOOIST(H &5LRE06V THLIBSSILDILD.

R(B LDeneTTITeE, CaHTenLuUNsd SiHs EeuLILiLpLD
@eflit &mensded s RIWD BEOEOMFLIQ HEWLDEHS
GeuetorBLD. RMLGHO 2 wiie) FMpey, SieuslLsHe0
smhnest GLMEms BiievoruilsSemns. Sig) GLImed QF SLLD
2 Wbyl BOBHESTO ibs BLded Hiew GeobEI
aprdl SHsb Beoeyd HMID WETSHLSSHID SHeoTewiD,
SMbSS SEOEBLD LDHMILD LIMILD SLDSGLD SETT6NLD HHSHLDTES
B HEHSLD eTEsTMEBTITIT.

sneneouiled Fomerr QQULILGMSL EILMIOUSDSLD
wrened e Ceueweruiled GeflibgID SmLLFTED,
OHTHIDES cpEDOTIINENS SWDHMSHWTHEC DG

mEUGHLILGBLD QM OUNBHET MG HBeoeyd Guied
seenbuflenned 66y LMHDSSDGL 2 LLLTG)
ETEITLISITE0 FEMLDUIED SHewM Sisu6hlL5E6d meus;seutit.

O156TGLNG epenevemit a6t 90° sfwins eweuss
GeueTuT(BLD 6T63TMDITED, U6l &F60 _6TEBLD LMD, Emewt
QeI GH&H&6ID LGS aIbg STHGSD STHm]
Qealliub Qeleflgsd wWpaeoTeTemaiemw GCHIQUITS
BB6SMD6O g6t 6ifLGmS GONSE LIETLGSSOLD,
O56eTCLMHG cpemeemw 90°Fflwuns eeugseri.
O56TBOMNG cpemed ament B & dhLiLgmed
mieremuifisermen unseflwm eeugev, LEhENESHET
alenlD NS5 GONEMG. BHevTed GHMUIGHEHEHEES
sngewnones mHiesemiuifiasr Geoeonggneo Beustl 60
LBS3TEL BH&ESLD GBI G6WILDTEUS TS MHLDLA6urT. GLeyILD
61560TCLNEG epemedUTed 2 6o 2 GevE:d SHEUTEMLDUITED
SMHSLILEVLD eueyIOLhm BLILGI evfls 2 Ledlsd 2 eier
855565 gnewng 2 Lelled 2 6iTar SLfeysHemeniD
aeflsns eeuefiGm 2_s56,8m8).

88 Gumerp eaeveom HdFulQd SHewW|LD
DDDHEHHS TTCN JinNefliied eflensamigmeT 2 6wr®
GTEOTDTEd NG| LDSWINSENF]. CUTEVG] FTVSBILD 6eT6dTLIS)
ALEBLLTYD Buhensuied 2 eitem Lighs s&HHserletn
GBILenD SpHmewed GHIlRUINE LWeTUBSSID,
auensUled, eIHTDEDN DhHMEDEL Jigetr elflsens
GODSF LWeTLUESHID auensulad eflwpepmenu
2 Bausd, st SLLULLL &SLLSH0 SBLULSTES
IBLDLI6DTITITE6IT.

WPp36eded eligevflelr LITEISMLIEHL  6MLDWIDTSE
QSTET(B 2_(HEUTEN QUMeg| FMSTID HIeT SewLefled
Slaeng HCITHEHSWSHSMSU LD 2 6T6umm S
2 (BaUNGSLULULLSTGL. 6LN555560 @& Weflls
G&VSIDGS Gaemeuiner gpedlwiedled 2 eitarflHa@L0D
ol semseT GSGN&S OSMLIT Senrsmeniiliflesr epeoLd
6flemenTbs GI6060lLI (LPIREYSHEDETE: CISHTETTLEGTIH HHFUIS
SLIgL & SHeMe0GIL 6UTEVE)] FTEVSTLDNGSLD.

Southern Builder



sl @b SL_@QUBT TBTL 9T gpUTHS6T GSPSS 24UIasdnl L LD
15.12.2021 oyevim omprL B YCowrFsgmer ;. B. Farunum jalris@mnL,
ararTar Ysle QI FeweTSSmevals Sl(. W TTLD aUTSE@HLD HeVbS
Clsreni(® 24CaTsFeamer auLpEISeTIT.

15.12.2021 ojevimi pewL_Glpp 9aig GFwpESLp wOMID CUITHISSHLY HFhml L
2 LFFILILITETITS@HL_6vT LOWILI [BlTQUITSH &6 .

s




21.12.2021 oyerml BLOG LOUIL YTEIHG Bewl_OLIDD LoTBHlev YyerallevTer
LOUNLIGS ST LODMILD GHLPSSNOaUTHGT Sl L _(LpLd LOTHIEV 3jarallevrer
20221p yewiigpsTewr prarsTL 19 GevafluiBd penL_GLIDDS).

JERS' ASSOCIATION | @
OF INDIA

| BUILDERS' ASSOCIATION

OF INDIA

JERS ASSOCIATION
OF INDIA




21.12.2021 oyesim BLogl LoUI FmiFled Bewl _GlLpm LmHlev 3jaraflevmesr
LOUNLIGSEHRIT LODMILD GH(LPSSNQUTHOT Sl L (LpLd LOTHIEV 3jarallevresr
20221 gyewrig paTer BrerETL 1y GarefluiGd Ben_GLIDDS).

BUIPDERSFA'S

TAMIL NADU / FUDUCHE

BUILDERS' ASSOC’
OF INDIA

ens
&
. b

=

—@ Southern Builder



Ceirens unissler 202210 gy ewiig DaTes prarsTL 1y Gesaflui®

st et B et st A

f@“@ﬁf&@‘“f’”‘@ &g

Ty i
Southern Builder®7



ESTD: 1841

XXX ALL INDIA ok
BUILDERS' CONVENTION | =

—

Febr r.. /11 i

D A
‘.
e

g

27 L

| ﬁ'ai’? .

ity



ROLE OF CONSTRUCTION
IN NATION BUILDING

INDIA’S BIGGEST AMALGAMATION

‘,f

Illui

‘ront Cover : 33,00,000
Colour Page : 350,000
1 .

B GST @ 18% extra as per Govt. norms

B Kindly transfer the Delegate Registration Fees to the following Account.
XXX ALL INDIA BUILDERS CONVENTION CHENNAI
Indian Bank, Padi Branch | A/c.No. 7074896816 | IFSC: IDIBOOOPOO1

B Please send a payment confirmation with Names & Centre to
xxxallindiabuildersconvention@gmail.com

Hosted by:

BUILDERS' ASSOCIATION OF INDIA - SOUTHERN CENTRE
Plot No. Al, 1st Main Road, Opp. AIEMA, Industrial Estate, Ambattur, Chennai 600 058.
T: +91 44 2625 2006 E baisouthern1950@gmail.com | W www.baisouthern.com

ESTD: 1850




BUILDERS’ ASSOCIATION OF INDIA
XXX ALL INDIA BUILDERS' CONVENTION
N 12" & 13" February 2022

—— XXX ALL INDIA BUILDERS CONVENTION

APPEAL FOR SOUVENIR ADVERTISEMENT

Builders' Association of India, Southern centre is pleased to organize the XXX All India builders convention Chennai
on10”11" & 12" February,2022 at Mahabalipuram, Tamilnadu.

The Builders' Assaociation of India established in the year 1941 represents the Interest of Construction Companies,
Builders, Contractors, Architects, Designers, Consultants etc., and has strength grown with both national and
international Influence.

Builders' Association of India (BAI) alone today comprises of nearly 40000 members And is well represented in
various government bodiesand Constructionagencies inthe Country.

The three days event will Endeavour to connect its members to the latest equipments, materials and technology
thatare currentlyavailable and used instantly For Indian Construction Market.

In Commemoration with the Convention, Southern Centre, BAl proposes to bring out a special Scuvenir, the
Souvenirwhichwill reach all the members and stake holders of the industry.

We request you to take full advantage of the forum and support this national event by participation through
advertising in the event Souvenir

ADVERTISEMENT TARIFF

Back Outer Cover :¥4.00 Lakhs
Back Inner Cover :¥3.00 Lakhs
Frontinner Cover :33.00 Lakhs
Full Colour Page :20.50 Lakhs
Half ColourPage :30.30 Lakhs

Chequein favour of “XXX All India Builders Convention Chennai".

Forwardthe AD material along with confirmation on tothe address mentioned below.

Mr.S.Ramaprabhu

Chairman - Souvenir Committee

Plot No.Al, 7" Main Road (opp. AIEMA)
Ambattur Industrial Estate, Chennai- 600 058
Mobile: 98409 31799
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Introduction.

Anchorages in concrete construction, maintenance, repair and rehabilitation, seismic retrofitting and
anchoring techniques can be used in all such works. Anchoring is required in concrete structures to join
component or member to an existing member. Normally, it 1s done by breaking the substrate or existing
surface, putting some concrete and steel members. In case, such an arrangement has been forgotten, it is
broken and redone. In such a case, the anchoring technique can be used, and anchors are fixed.

Anchorage or fastenings in concrete construction is to connect a structural or non-structural component
to a concrete structure. A fastener is an element typically made of steel or malleable iron that is installed
in concrete by either casting it inside the concrete during construction or post-installed into a hardened
concrete member and transmit the loads applied on a structural or non-structural component to the
concrete member.

Anchoring can be done in hard concrete, loose concrete, stone masonry and brick masonry. Anchors are
available heaving high and low strength as per requirements. Base or substrate should have sufficient
strength to take loads. Anchoring may require base plates, adhesives as per site requirements. If
anything is to be hung on any surface weak or strong, provided the surface can take the structural load,
use anchoring techniques. One can switch over to finished work and then use the anchoring technique
for fixing arrangements. Currently, many companies provide anchors and technical guidance.

Anchor Types and Load-Transfer Mechanisms.

There are many types of anchorage systems used for anchoring external loads to plain and reinforced
concrete structures. Most of these systems can be classified as either cast-in-place anchors or pos
installed anchors. Cast-in-place anchors are secured in the formwork before casting the concrete,
whereas post-installed (drilled-in) anchors are installed in holes drilled into the hardened concrete. The
figure shows some common cast-in-place and post-installed anchors, including headed anchors, (a) L-
bolts. (b) J-bolts. (¢) welded headed studs. (d) mechanical expansion anchors. (e) undercut anchors. (f,
¢) adhesive (bonded) anchors. (h) Detailed descriptions of these anchors and their functionalities can be
found elsewhere.
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Cast-in-place anchors Post-installed anchors a) Mechanical b) Friction ) Chemical
interlock interlock bond Figure 1.1. {a) Local strss field and (b) global strss field in the vicinity of headed anchors

Cast-in-place and post-installed anchors. Load transfer mechanism of fastener. Stresses near the anchor.

In general, fastening systems transfer and distribute applied tension loads to the concrete base material
in various ways. The main load-transfer mechanisms for various fastening systems are typically
identified as mechanical interlock, frictional interlock and chemical bond. Mechanical interlock 1is
the key load-transfer mechanism for most cast-in-place anchors (e.g., headed studs, anchor bolts and
anchor channels) and some post-installed anchors (e.g., undercut anchors). Mechanical interlock
transfers external load using a bearing interlock between the anchor and the concrete base material. The
frictional interlock and chemical bond are typical load transfer mechanisms for many post-installed
anchors, including expansion anchors, bonded anchors and plastic anchors. Frictional interlock results
from the generation of an expansion force, which give rise to a friction force between the anchor and the
base material. Conversely, the chemical bond mechanism involves the transfer of the external load to the
concrete base material via an adhesive bond.

Most commercially available fastening anchors utilize one or more of these mechanisms. The bearing
reaction, friction force, and bond strength in all load-transfer mechanisms are in equilibrium with the
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applied external load. The terms anchor, bolt, and fastener are used interchangeably in this work unless
stated otherwise. The sections present the failure mechanisms of cast-in-place headed anchors and post-
installed adhesive anchors under tension loads.

Failure Mechanisms of Anchors.

Cast-in-Place Headed Anchors. There are four possible failure modes for cast-in-place headed anchors
loaded 1n tension are steel failure, anchor pull-out, concrete cone breakout, and concrete splitting.
These failure modes are shown in the figure. Steel failure occurs if the steel in the anchor reaches its
ultimate tensile strength while the concrete remains undamaged. This failure mode 1s rare but can
happen 1f the anchor embedment depth 1s very deep. Pull-out failure occurs if the anchor 1s pulled out
from the concrete base material. For headed anchors, this happens if the anchor head’s bearing area 1s
relatively small, in which case the bearing pressure under the anchor head may considerably exceed the
concrete’s compressive strength. As the anchor 1s pulled out, the concrete surrounding the anchor 1s
locally crushed as shown in Figure. This failure mode can be avoided by enlarging the anchor head.
Concrete cone breakout failure 1s characterized by the formation of a cone-shaped fracture surface in the
concrete. The slope of the cone envelope concerning the surface of the concrete component varies from
test to test but 1s 35° on average. The precise value of the slope depends on the state (compressive or
tensile) of the stress fields in the base material at the anchorage zone. Tensile stress on the concrete
acting perpendicular to the anchor load direction reduces the slope, whereas compressive stress
increases it. For this failure mode, the ultimate tensile capacity of concrete 1s utilized.

Pl

Lt T

Mixed concrete cone & bond (pull out) failure

(a) steel failure | (b) concrete cone
(c) conc./adh. | (d) adh./anch. (¢) mixed
interface interface interface

Failurc modcs anchor under torsion. Failure modes anchor under tension. Load-displacement curves for an dnchor in (ension.

(a) steel rulun (b) pull out )umum cone|  (d) splitting

The failure mode is fairly common for various types of anchors, including headed anchors and adhesive
anchors, 1 cases where the anchor’s steel capacity 1s not exceeded. Finally, concrete splitting failure
may occur during anchor installation (notably when using post-installed anchors such as expansion
anchors, at the point when torque is applied to generate an expansion/friction force at the end of the
anchor shank) or during anchor loading. This mechanism may also occur in headed anchors and
undercut anchors that are pre-stressed during installation. Failure of this type may occur during anchor
loading if the anchor is placed in a relatively thin concrete member or if it is positioned very close to a
free edge in the concrete or if several anchors are installed in a line close to one another.

Two different types of fasteners are used to form the connections are Cast-in systems and Post-
installed systems. The cast-in system is installed by securing it in a pre-defined location inside the
formwork and cast into the concrete. To enable an efficient load transfer, the fastener 1s so-formed as to
develop a mechanical interlock.

Post-installed Adhesive Anchors. Post-installed fasteners offer a versatile solution to the problem of
anchoring in hard concrete, which typically consists of drilling a hole in the concrete member and
mstalling the anchor. Typical load-transfer mechanisms utilized by post-installed anchors include
mechanical interlock, bond, friction and in combination. Several failure modes are possible for post-
installed adhesive anchors loaded in tension, notably steel failure, concrete cone breakout, and mixed
concrete cone and bond/pullout failure; in the latter case, the bond failure may occur at the
concrete/adhesive interface or the adhesive/anchor interface or both are shown 1n the figure.

The failure mode of any given adhesive anchor i1s mainly determmed by its embedment depth. Concrete
cone breakout 1s the dominant failure mode when the embedment depth 1s very low (i.e., he=3-d to 5-d
where d 1s the anchor shank diameter). This failure mode occurs 1f the bond strength of the adhesive 1s
sufficiently large. The main failure mode for more deeply embedded adhesive anchors 1s combined
concrete cone/bond failure. In this mixed-mode failure, a concrete cone with a depth of h.=2-d to 3-d
forms at the top end of the anchor close to the concrete surface, and the bond fails over the length of the
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anchor below the cone. For adhesive anchors with very deep embedment depths, the bond strength
developed over the anchor’s length may exceed the tensile strength of the steel in the anchor rod,
leading to a steel failure. ldealized load-displacement curves for tension loaded headed anchors
exhibiting various failure modes 1s shown in Figure. Among the failure modes, steel failure and pullout
failure exhibit the greatest deformations at peak load and are therefore regarded as ductile failure modes.
Conversely, concrete cone breakout failure and concrete splitting failure are characterized as brittle
failure modes because their load-displacement curves show rapid declines after the peak load due to
rapid and unstable concrete cracking.

Ductile Failure of Headed Anchors. It is rarely observed unless the anchor embedment depth is very
large relative to the shaft diameter. which causes a steel failure, or the anchor head size 1s quite small
relative to the shaft diameter, which results in a pullout failure. In general, anchorage ductility is highly
desirable in applications where there are substantial life-safety concerns. However, a brittle failure mode
covered by an appropriate safety factor 1s often acceptable. Whether the design 1s ductile or brittle, the
failure load associated with the concrete must be predicted as accurately as possible to ensure a ductile
failure or a sufficiently low probability of brittle failure. Therefore, the research presented in this thesis
focused on failure modes associated with the concrete (i.e., failures caused by concrete cone breakout
and concrete bending/splitting cracks).

Cast-in-Place Headed Anchors Under Tension Loads. A tensile loaded cast-in-place headed anchor
that is placed in a large concrete component, far from concrete edges and adjacent anchors, often fails
by pulling a cone-shaped concrete breakout body out of the concrete component. This failure
mechanism governs the anchorage as long as the tensile strength of steel in the anchor is not exceeded
and the concrete component 1s thick enough to prevent concrete bending/splitting cracking. Over the
past few decades, several theoretical and experimental studies have been performed to characterize and
explain the failure mechanisms of cast-in-place headed anchors under tension loads, and to determine
their failure loads.

Anchorages with supplementary reinforcement under tension loading. The presence of
supplementary reinforcement in a concrete member has a significant influence on the load-carrying
capacity of anchorages subjected to tension loads. The anchorage in the concrete breakout body is
achieved using the bond and bearing of a hook or bend. When the anchorage 1s loaded 1n tension, first
the concrete cracks form the breakout body, and then the stirrups get activated. If the anchorage length
of the stirrups within the concrete breakout body is small, they might reach bond failure before yielding
resulting in lower resistance than potentially achievable. For stirrups with relatively large anchorage
lengths, as 1n the case of closely spaced stirrups, resistance equal to the yield resistance of the stirrup can
develop resulting in enhanced load and deformation capacity of the anchorage. However, beyond a
certain level of reinforcement, the failure of concrete struts can limit the failure load for the anchorage.
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Anchorage is subjected to tension. Supplementary Re-bars under seismic loading.  Types of anchors.

The Necessity of Anchorage.

Fixing grills or fencing with angles on the boundary wall. During construction of the boundary wall,
leave the brickwork/stonework at places where grills or frames of supports of fencing are to be fixed
else break the brickwork or stonework. Generally, anchoring 1s done through MS angles by embedding
it in concrete. If concrete is not properly cured, resulting in low strength and poor quality. Plastering is
not proper, if shuttering of concreting 1s not properly adopted. Alternatively, complete the boundary
wall first and then fix grills or angles without damaging or breaking brickwork through mechanical/
chemical anchoring.
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Fixing grills or fencing. Fixing of canopies. Fixing of canopies on existing columns/walls.
Vertical Extension of Buildings. Suppose no dowel bars have been left for vertical extension and some
connectivity is required with the existing structure, Use anchoring techniques without damaging existing
concrete.

Anchor Bolts: Suppose, forgot to cast anchor bolts in the foundation or beam for base plate fixing, use
the chemical anchoring technique.

Vertical extension of buildings. Anchor bolts fixing in a roof slab. Fixing in to the wall.

Repair and Maintenance Works. In case of repair and maintenance, where anchoring is required,
anchors can be easily used without breaking the substrate. When a pipe is to be embedded on the wall
without breaking, anchoring can be an alternative.

Rehabilitation. In rehabilitation works where extra reinforcement is to be added in the form of wire
fabric/mesh, it can be anchored to existing structural members with chemical anchors.

Seismic Retrofitting. In seismic retrofitting of brick masonry structures, anchoring can be adopted.
Types of Anchors. Mechanical anchors, Chemical or Adhesive or Resin anchors.

Principles of Anchoring. Friction, Keying, Bonding, Combination of above. Mechanical anchors work
on the principle of friction and keying, Chemical anchors work on the principle of bonding.

Mechanical Anchors. A mechanical anchorage relies mainly on friction in the interface between the
tendon and the inner anchorage surface, so a compressive force perpendicular to the tendon has to be
applied. Compression is normally obtained through a cone-shaped interface between a barrel and a
wedge, or by clamping the tendon. Different types of mechanical anchorages are Expansion anchors,
Torque expanding anchors, Displacement controlled anchors, Non-expansion anchors, Undercut anchors
and Self-tapping screw anchors. Sleeve anchor, wedge anchor or drop-in anchor, i1s inserted in the
concrete and expands upon tightening. This expansion causes the anchor to grip the wall of the hole and
provide an extremely stronghold. Medium and light duty anchors are used in facades, curtain walls,
ceilings, angles, tracks, channels, metallic sections, brackets, columns, air ducts, suspended ceilings,
electric installations etc. In RCC. Insulation fasteners are used for insulating materials in concrete,
bricks, and hollow brickwork. For light load applications, various anchors like frame anchors, impact
anchors, cavity anchors, hook anchors, wedge anchors etc are also manufactured. Though mechanical
anchor being a very popular and economical option are available, it has some limitations.

Friction Undercut Undercut + friction

1

Drop-in anchor Throughbolt Sieeve anchor Undercutanchor Screw anchor

et emsanting smcmers \ams expanang ens amcners ~ -

Mechanical anchors. Metal expanding anchor. Types of mechanical anchors.

Applications of Mechanical Anchors. Mechanical anchoring systems can be used for various
applications for high to medium and light loadings. These are suitable for heavy loadings in steel
construction, and dynamic loading from RCC columns and machines. For such loads, heavy-duty
anchors are used which are suitable for both non-cracked and cracked concrete both. They have high
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loading capacity and force-controlled expansion, and there is no rotation in the hole when the bolt 1s
tightened.

Chemical Anchors: Chemical anchoring 1s a technique for fastening to concrete and similar substrates
that provide more flexibility than mechanical anchoring. Chemical anchors are suitable for cracked and
un-cracked concrete, brickwork, blockwork, lightweight concrete work, stonework etc. Thus chemical
anchors can be used in most civil engineering applications except for very heavy loading requirements.

Drill a hole into the Blow out dust and  Inject (mixed) Insert Stud Anchor Allow recommended
base material that loose materials, adhesive into approx into hole and rotate  time for curing of
suits the diameter and brush the hole and half the hole starting by hand (flat-cut) or adhesive and then
embedment depth of  blow it out again at bottom first into use hammer drill apply load. Do not
the Chemical stud hole to suit type of and drive bit for disturb Stud Anchor
anchor being used Stud Anchor being rotation of during curing process.

b 4 used (hex-drive) style.

Chemical anchor. Method of mnstalling chemical anchors.

Chemical anchoring 1s generally done to provide starter bars for lintels, stiffener beams and columns or
beams where a strong anchorage of bars 1s to be given. The epoxy adhesive anchoring system 1s used
widely for anchoring purposes. Method of installing chemical anchors. Use drill bit size depending on
the rebar going to be anchored to the structure. After drilling the hole, the hole should be cleaned with a
hole cleaning pump to remove all dust inside. Then the resin should be injected with an injection anchor
dispenser and pushed the bar inside while giving a torque to expel the excess resin out before hardening
of the resin. The loading capacity can be increased by extending the embedment depth of the bar.

Chemical Fasteners. Chemical anchoring is a method of fastening in which a metal insert is bonded to
concrete. Hilti uses two types of chemical anchors, Resin epoxy and Hybrid adhesives, that are designed
to give the installer greater flexibility depending on the application. Chemical fixings create a secure,
watertight bond. The chemical anchor 1s injected into the hole where 1t fills all irregularities to create an
airtight seal with virtually no limit on depth. The molecular structure means an even distribution of
stress too, so there's less risk of subsequent damage. Hilti Chemical use a wide range of chemical anchor
fasteners, injectable mortars are designed for rebar applications and used on concrete and masonry.

Chemical Anchors Used in RCC Structures. There are many types of chemical anchors used in
structures with different specifications, some of them 1s highlighted below.

(a) Polyester Chemical Anchor. Polyester chemical anchors are a common injection anchoring system
in the market that is easy to use and apply widely. Two components are filled in various sizes of the dual
injectable cartridge. It 1s a reactive resin used for the production of 2-component injection mortar. They
are used for fixing steel dowels, staircases, handrails, building facades, sound barriers, pipelines,
awnings, brackets, post-installation rebar connections. It can also be used for medium loading, threaded
rod and rebar anchoring on dry concrete or un-cracked base.

(b) Unsaturated Polyester Chemical Anchor. An unsaturated polyester chemical anchor is a reactive
resin used for the production of a 2-component injection mortar, whereby both unsaturated polyester
resins dissolved in styrene (the original resin type) and styrene-free unsaturated polyester resins with
styrene related monomers as a reactive solvent are used. Different formulations offer a versatile range of
applications and benefits. In modemn products, lower level resins are designed for use in masonry and
uncracked concrete applications. Whilst at the top end, methacrylates and pure epoxies can be used in
more stressful applications, such as cracked concrete, rebar and seismic conditions.

(¢) Epoxy Adhesives Chemical Anchor. Chemical anchoring 1s used for structural works, mechanical
and electrical services installations and also for metal works and carpentry works. In building
construction sites, chemical anchoring plays a major role in fixing rebars, threaded rods and bolts as
structural works, fixing for ducts in mechanical works and fixing handrails, supports, rails and windows
and door frames as metal works.

)




(d) Epoxy Acrylate Chemical Anchor. Epoxy acrylate chemical anchor is a two-component resin of
styrene free epoxy acrylate for use in concrete and masonry. It is designed as a fast curing, high strength
resin fixing anchor for very high loads and critical fixings especially 1n corrosive environments or damp
conditions. It is applicable for heavy, high-performance loads, rapid curing and low odour, based on
styrene-free vinyl ester technology with high reactivity. It provides very good chemical resistance in
highly aggressive environments or under humid conditions, even in underwater anchors. It 1s also used
for fixations in solid construction supports or hollow materials, in walls, columns, facades, floors, etc.

(e) Pure Epoxy Chemical Anchor. Pure Epoxy Standard 1s a two-component 1:1 ratio pure epoxy
bonded anchoring system for use in cracked and uncracked concrete under normal and seismic
conditions. Developed for the most demanding structural applications and rebar connections, Chemical
Anchor Pure Epoxy Standard guarantees a very high load-bearing capacity. It 1s designed especially for
the Construction Industry. Few applications include anchoring of threaded rods, reinforcing bars or
internally threaded rod sleeves into concrete (normal, porous & light) as well as solid masonry. It has a
very high bond strength to concrete failure, thus making it suitable for very smooth climate conditions.
It 1s 1deally suited for high load applications, the resulting bond 1s stronger than the base material itself
and as the system 1s based on the adhesion principle, no additional load stress 1s imparted to the base
material as with expansion type anchors and are therefore 1deal for close to edge fixing, reduced center
and group anchoring and use in the concrete of unknown quality or low compressive strength.

(f) Hybrid Systems. The hybrid system includes a two-part chemical anchor that 1s designed to cure fast
so you can load the fastening point earlier than you could with an epoxy anchor. It can be used
anywhere requiring a threaded rod or rebar into concrete. Whether you require anchorage for structural
steel connections such as steel beams or columns to concrete, structures such as racking, sound barriers
or fencing, Highly reactive resins can be injected into the borechole before the insertion of the steel stud
or bolt. The reacting mixture fills in all irregularities and makes the hole airtight with 100% adhesion,
which creates extra load strength. It also reinforces the structure of the concrete walls as well as around
the borehole, making it resistant to cracking. Finally, chemical anchoring allows the installer to make
slight adjustments to the stud's alignment while the chemical mixture 1s still curing.

Steps to Fix a Chemical Resin Anchor. (a) Drill the hole(s). (b) Remove any loose material from the
hole to get the best hold against a debris-free surface. (¢) Using an applicator gun, inject the resin into
the hole, mix properly before injecting it into the holes. For deeper holes use a resin nozzle extension
tube on the end of a mixer nozzle. (d) Push the stud in the hole, twist it a few times to break any air
bubbles up. It also pushes the resin into any voids in the hole. All the threads should have an even
covering. (¢) Add more resin if needed. Once all the studs are in, leave them alone depending on the
brand of resin as well as the temperature.

Advantage Chemical Anchors. With chemical anchoring, a resin 1s mnjected into the hole before
insertion of the stud. With this, the chemical naturally fills in all irregularities and therefore makes the
hole airtight and waterproof, with 100% adhesion. And with mechanical anchors, each predetermined
size, length (embedment) and diameter, has its own load capacity limits. Chemical anchors have
virtually unlimited embedment depth, embed any length of the rod into the hole to increase the load
capacity. Use a larger-diameter hole with a thicker rod to increase load capacity.

Conclusion.

Anchoring 1s an essential requirement in concrete members to join a component or member to an
existing member. Any addition/ alteration, repair and maintenance of concrete members use mechanical/
chemical anchors according to the design and construction needs. Many companies are available to
execute the anchoring works. However, engineers should have adequate knowledge of anchoring to
adopt suitable methods and techniques to meet the site conditions and structure requirements.

“The human eye uses the eyebrow as an anchor point for the rest of the face.” ~ Anastasia Soare.

“Hope is the anchor of life.” ~ Lailah Gifty Akita.
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Urban Development - Constitution of Urban Development Authority
for Madurai as an Adhoc body - Orders Issued.

HOUSING AND URBAN DEVELOPMENT [UD4(1)] DEPARTMENT
G.0.(Ms).No.145 Dated: 16.12.2021
Slevas aupLLb, misl Slbsdr O1,
Sapaudropal Dpaior(y 2052
Read:

From the Director of Town and Country Planning
Roc.N0.18237/2021(2)-T, dated.17.11.2021.

ORDER:-
The following Announcement was made on 13.08.2021 in the
Revised Budget Speech 2021 - 2022:-
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“New Urban Development Authorities will be formed for Madurai,

the Coimbatore - Tiruppur Area, and for the fast growing Hosur area”.

2. In the letter read above, the Director of Town and Country

Planning has furnished a proposal for constitution of Urban Development
Authority for Madurai citing the following:-

i.  Madurai city is the third largest city in Tamil Nadu. It spreads
over an extent of 147.97 sq.km. It has a long tradition of culture
and education. It has facilities such as international airport,
railways, network of national highways with large trade and
commercial activities. It is blessed with water reservoirs and the
celebrated Vaigai river passes through the city as source of water
supply and stabilised underground water table. In the last three
decades, the city has been witnessing enormous growth in
population thereby stressing the existing infrastructure
amenities.

ii. The city of Madurai has been witnessing enormous growth in

population for the past three decades. This growth in population
has caused an uneven development in the city and its contiguous
areas and has resulted in straining the existing infrastructure
such as roads, health and educational facilities, water supply and
sanitation.

The Master Plan for Madurai which is under preparation will spell
out a strategy for future development. In essence it will be a
perspective plan which has anticipated the requirements of the
Madurai planning area in all sectors of development.

The magnitude of the tasks required and the action
contemplated in this area unlikely that the current administrative
set up in the area can co-ordinate the work of implementing
agencies to plan and share the future development of the
Madurai Urban Area in an orderly manner. Moreover, today,
developmental activities in Urban Areas are being implemented
by a number of agencies without adequate co-ordination,
divorced from the perspective of an overarching plan. It has,
therefore become imperative to set up a separate Development
Authority to ensure an orderly development in this area.
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v. The Tamil Nadu Town and Country Planning Act, 1971, currently
does not provide for the constitution and functioning of such
authorities. Therefore, action has been initiated for making
necessary amendments in the above said Act and it may take
some time for notification of the said, which is expected to take
some time.

vi. Meanwhile, during the initial stage of formation of the Authority,
several preparatory activities need to be undertaken. To take up
these activities, it has been proposed to initially constitute the
Urban Development Authority for Madurai as an adhoc body as
was done in the case of Chennai Metropolitan Development
‘Authority earlier in 1972, pending amendment to Tamil Nadu
Town and Country Planning Act, 1971. Besides, an Advisory
Council and a Planning Cell were also constituted to advise and
assist the Adhoc body in discharging its functions. The exact
composition of the Urban Development Authority shall be
finalized at the time of enacting amendments to the Tamil Nadu
Town and Country Planning Act, 1971,

The Composition and functions of the Madurai Urban
Development Authority, Advisory Council and the Planning Cell
are detailed below:-

A. Madurai Urban Development Authority
Composition
i. Principal Secretary, Housing & Urban Development
Department - as Chairman.
ii. District Collector - as Vice Chairman.

iii. Head of Departments of Finance, Transport, Industries, Public
Works, Municipal Administration and Water Supply, Rural
Development and Panchayat Raj.

iv. Director of Town and Country Planning - Ex-Officio.

v. Commissioner, Madurai Corporation - Ex-Officio.

vi. Managing Director, Tamil Nadu Housing Board - Ex-Officio.

vii. Managing Director, Tamil Nadu Urban Habitat Development
Board - Ex-Officio.
viii.  Managing Director, Tamil Nadu Water Supply and Drainage

Board - Ex-Officio.
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iX. Two persons to be appointed by the Government of Tamilnadu
in fields of Housing, Trade and Industry.

X. One person from Academic Institution of repute involved in
planning.

xi. A fulltime Member Secretary appointed by Government of
Tamilnadu.

Functions

a) To prepare development plans for the area or for part of the area

under its jurisdiction and to enforce and implement these plans.
Such plans may provide for all or any of the matters that may be
provided in the Regional Plan or Master Plan or Detailed
Development Plan contemplated under the New Town and Country
Planning Legislation.

b) The formulation, subject to approval of Government, of any other

plan or project for the development of the Madurai Urban Area or
such part thereof, as may deemed necessary.

C) To co-ordinate the execution of plans approved by the State

Government for the development of any area within the Madurai
Urban Area.

d) To supervise the execution of any project for/within Madurai

Urban Area, as may be entrusted to it by Government.

e) To finance and execute any project in any plan for the development

of Madurai Urban Area or any part thereof.

f) To perform such other functions as may be prescribed or assigned

by the Government.

B. Advisory Council
Composition

ii.
iii.
iv.

V.
Vi.

Vii.
viii.

Secretary, Department of Micro, Small and Medium Enterprises -

Fx-Officio.
Director of Industries and Commerce - Ex-Officio.

Commissioner of Police, Madurai City — Ex - Officio.

Chief Engineer, Public Works Department - Ex-Officio.

Chief Engineer, Highways and Rural Works - Ex-Officio.

Director of Health Services and Family Planning - Ex-Officio.
Director of Collegiate Education-Ex-Officio.

Additional Director/Joint Director of Town and Country Planning,
at Head Quarters - Ex-Officio.

Three representatives of the Union Government of whom one

shall be from the Railways.
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X. Two elected representatives of the Corporation of Madurai.
xi. Three elected representatives of the local bodies in the area other
than the Corporation of Madurai.

xii. Four non officials to be nominated by the State Government of
whom one shall be Engineer and one an Economist of repute.

xiii. One person with knowledge of Architecture and Town Planning to be
nominated by State Government preferably from among those
who are members of the Institute of Town Planners, India.

xiv. Two representatives representing the interest of Commerce and
Industry.

Functions
To advise the Madurai Urban Development Authority in preparation
and implementation of development plans.

C. Planning Cell
Composition
(i) Senior Town Planner and supporting staff.
(ii) The Engineer and adequate supporting staff.

Functions
To assist the Member Secretary of the Madurai Urban Development

Authority in his office to discharge his duties.

3. The Director of Town and Country Planning has therefore
requested to consider the above proposal for constitution of Urban
Development Authority for Madurai.

4. After careful examination, the Government have decided to
accept the proposal of the Director of Town and Country Planning and
accordingly constitute, hereby the Madurai Urban Development Authority
as an Adhoc body, an Advisory Council for the purpose of advising
the Madurai Urban Development Authority on the formulation and
co-ordination of plans for the development of Madurai Planning Area,

and a Planning Cell for initiating specific plans and projects for Urban
Development as detailed in para 2 above.

5. The Director of Town and Country Planning is directed to pursue
further follow up action.
(BY ORDER OF THE GOVERNOR)

DR.V.IRAI ANBU
CHIEF SECRETARY TO GOVERNMENT

SECTION OFFICER
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T“ABSTRACT

Public Works Department - Revision in the monetary limit for categories of
Registration of Contractors - Registration of Contractors in Public Works
Department at concerned Regional Chief Engineers Office, Public Works
Department and Renewal of Live Certificate — Orders - Issued.

Public Works (G2) Department

G.0.(Ms) No.195 Dated: 14.12.2021
Slever — sriHHlems-28
Slapoveitemoui <,60o1(h 2052

Read:

G.0.(Ms)No0.1789, Public Works (G2) Department, dated 29.12.1992.
G.0.(Ms)No.222, Public Works (G2) Department, dated 08.04.1999.
G.0. (Ms)No.36, Public Works (D2) Department, dated 11.02.2008.
. G.0.(Ms)No.221, Public Works (G2) Department, dated 16.08.2018
G.0.(Ms)No.267, Public (Special-B) Department, dated 07.05.2021.
G.0.(Ms)No.100, Public Works {(D2) Department, dated 23.06.2021.

From the Engineer in Chief (Buildings) and Chief Engineer
(Buildings), Chennai Region, Public Works Department, Chennai
Letter No.HDO(A)/32710/2014-6, dated.05.07.2021.

KoK K K Kk

NouswNE

ORDER:

The Hon'ble Milnister (Public Works) during the discussion while moving
the Public Works Demand No0.39 on 27.08.2021 made the following
Announcement on the floor of the Legislative Assembly:-

UUbBSGSTIT  uSley odor(hldE U poon UsIublssc
eTSTUSIGSI(BHSI P ESTDNET (HEHEHHEEG (H (PomD 6TeoT  IHMIUHID.
ySw eUumhssemrr udlel woHmId yYSIiNsseo, ETL 0 &Hemeoemio]
G dShuneri el Sierefll BeoBiu Seofl GohH @ssTeiTeniuhitd

2. In the letter seventh read above, the Engineer-in-Chief (Buildings)
and Chief Engineer (Buildings), Chennai Region, Public Works Department in
his letter dated 05.07.2021 has furnished the following details:-

(i) Based on the rules for the Registration of Contractors for undertaking
Government works in Appendix XXIII of Tamil Nadu Public Works
Department Code, the Government have issued orders in G.O.(Ms)
No.1789, Public Works (G2) Department, dated 29.12.1992 with

regard to the procedures for Registration of Contractors in Public Works
Department / Highways Department.
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(i)  The recommendations of the Report of the High Level Committee under
the Chairmanship of Justice Thiru. G. Ramanujam constituted to
examine and recommend procedural reforms and other measures for
eliminating and preventing corruption and administration have been
examined by Government and among other things, in the Government
Order second read above the following orders were issued regarding
Registration of Contractors:-

Recommendations of the High

o Level Committee Orders of Government

No.

1 |The existing categorisation of | The monetary limit for categories
contractors into five classes with | of Registration of Contractors
reference to the value of works | shall be revised as follows:

they are considered competent to
execute may continue Class-I : Above Rs.75 lakh

Class-I1 : Upto Rs.75 lakh
Class-III : Upto Rs.30 lakhs
Class-1V : Upto Rs.15 lakh
Class-V  : Rs.6 lakh

2 | Registration of contractors shall be | Registration of Contractors of
done at two levels. One at the | Class V only shall continue to be
level of Executive Engineer in|done by the Executive Engineers.
regard to categories IV and V and | The other classes of contractors
the other at the level of|shall be registered by the
Superintending Engineer in regard | Superintending Engineers. There
to categories I, II and III|is no need of a Committee for
Registration at each level shall be | taking decision on registration of
decided by Committee of Officers. contractors.

3. In the Government Order third read above, among others, orders
have been issued for the functioning of Water Resources Department and
Public Works Department as two separate departments.

4. In the Government Order fourth read above, the following orders
have been issued regarding registration of contractors:-

(i) Registration of all the contractors in all Classes I to V i.e. Division
Level, Circle Level and State Level shall be done as a single
window system by the Engineer-in-Chief, Water Resources
Department and Chief Engineer (General), Public Works
Department, Chennai-5.

(i) The applications received in the office of the Engineer-in-Chief,
Water Resources Department and Chief Engineer (General), Public
Works Department, Chennai-5 from the contractors with payment
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of prescribed application fee shall be sent to the respective
Division / Circle in which territory the contractor intending to
register, for thorough scrutiny of the applications as per the
rules / orders in force for ensuring the eligibility of the contractors
for registration and for verifying the bonafide of the evidences
produced by the applicants. After that, the applications may
be sent back to the Engineer-in-Chief, Water Resources
Department and Chief Engineer (General), Public Works
Department, Chennai-5 with recommendation of the
Superintending Engineer / Executive Engineer concerned.

(iii) Hereafter, the application for the renewal of contract registration
for every year shall be submitted to the office of the Engineer-in-
Chief, Water Resources Department and Chief Engineer (General),
Public Works Department, Chennai-5, before the expiry date of
renewal, so as to keep the contractor registration alive. The
contractor registration live certificate will be valid only for a period
of one year from the date of issue of renewal order.

(iv) All the records / registers along with relevant files, in originai, in
respect of the existing registered contractors in all the Circles /
Divisions shall be handed over to the Engineer-in-Chief, Water
Resources Department and Chief Engineer (General), Public
Works Department, Chennai immediately.

5. In the Government Order fifth read above, among others, the
Government have issued the following orders:-

“"The subject relating to Water Resources Department
has been allocated to the Hon’ble Minister for Water
Resources and the subject relating to Public Works
Department has been allocated to the Hon'ble Minister
for Public Works”.

6. In the Government Order sixth read above orders have been issued
for formation of a separate GENERAL UNIT in the office of the Engineer-in-
Chief (Buildings) and Chief Engineer (Buildings), Chennai Region, Public
Works Department, Chepauk, Chennai to deal with all establishment matters
of Public Works Department viz., Recruitment, Preparation of Estimate of
vacancy, Panel proposals, Promotions, Transfer and Postings, Pay fixation,

Disciplinary matters, Retirement, Pension proposals, as per the provisions of
existing Statutory Acts and Rules,

7. In his letter seventh read above, the Engineer in Chief (Buildings)
and Chief Engineer (Buildings), Chennai Region, Public Works Department has
further stated that during the Meeting held by the Hon’ble Minister for Public
Works Department with the PWD Contractors and Officials of Public Works
Department on 19.06.2021, the following decisions were taken:-

(i) Recommended for 3 vyears for the renewal of Live Certificate

instead of 1 year.
Southern Builder



(i) New Registration of Contractors may be registered and Renewal of
Contractors Live Certificate may be issued at concerned Regional
Chief Engineer (Buildings) of Public Works Department.

8. The Engineer in Chief (Buildings) and Chief Engineer (Buildings),
Chennai Region, Public Works Department has requested orders of the
Government on the following proposals:-

(1) The New Registration of Contractors in Public Works
Department may be registered at concerned Regional Chief
Engineer (Buildings) of Public Works Department.

(2) The contractors who are getting registered in Public Works
Department may renew their Live Certificate at concerned
Regional Chief Engineer (Buildings) of Public Works
Department.

(3) The validity period of Renewal of Contractor’s Live Certificate
for every year, as ordered in the Government in G.O. (Ms)
No.221, Public Works (G2) Department, dated 16.08.2018,
may be modified, as validity period of renewal of Contractors
Live Certificate for 3 years.

Q. The Government have also decided to revise the Class slabs for
the contractors taking into consideration the escalation cost over the years
and low value procurement and delegation of powers with respect to Tender
Award Committee, since the Class slabs fixed vide Government Order second
read above are very low.

(iv) The validity period of Renewal of contractors live certificates shall
be 3 (three) years.

(v) The Registration shall be Maintained in an electronic ledger/ format
and visible from Chennai Headquarter at all times.

10. This order issues with the concurrence of Finance Department vide
its U.O. No. 55244/PW-1/2021, dated 13-12-2021.

(BY ORDER OF THE GOVERNOR)

SANDEEP SAXENA
ADDITIONAL CHIEF SECRETARY
TO GOVERNMENT (FAC)

SECTION OFFICER

Southern Builder (@



SOUTHERN CENTRE ACTIVIT

I g |

02.12.2021 - 03.12.2021

HEMEVENLDWIBHHT QUHLTBS enl L(PID epeTmTeug GUTgIBEWp WwhmId GLoeOTsTeNIDEE LY FriL(LPID QFDLIT 2 WhmIDd
3 GaHulsy BLOUDDEG. Oy BOLOUDDE. OHeiara wiwsHear Frmlv 24 o minlarmasT &ebg C&Tess®H
ﬁr{r:)uﬁ)g, QOIT.  BSLLSHL  idlev @b jemeld 20202100 Sy evinghaTen “OVER ALL BEST CENTRE” 681 BLog!
LwWGSHDEGD “BEST PUBLICATION AWARD” bLog F&T6T LIULIT 0TS S\HWaHEG iMelEsini Lg.

14.12.2021

sLEWTS CBmPeomenT BeveurfwGHHer FTTLled HEOLOUDD alLLHEH60 OTHevSHeMev6UT H(h. R. HouB@EGHLONT SiaUTHEHLD,
LOULIWIGSHENEV6UT &\(1. L. EMbSHEHLIONT I6UTHEHID BEVHG GHTEwTL 6.

15.12.2021

306ug1 oiF0  @BHU  SLEOEBT WLIETLG gHuTh GOEBSH BOG WLUL  JVIBHHD Y BETFMETBILL LD
BLGSLULLG. @0 (peTermsT @60 B)bHLISHSHEnE06UT 3]@ B. &6UILIWIT SI6UTHEHID, (LEITEITET iy @bHus
ST HSHEV6V6UT ST, gﬁzourrio SIUTHEDHID H6VHG CHTEI(H BVTFMTH QUPHRISETT. GFH6v CFourgshenm Liagom
Sm. R. Grsrd(miigenmet, o Leng (peenmer SiHev SBHubHemeveur Hp. Mu. GOTEET, (LpeiTeaTmelr SrimerT  H\(b.
JR. GFgHITTO6IBIBID DIOUTHET, Dby BBHW FlnewIHHEm6v6UT H(h. S. SILWBTHEH, SIQUTHET, LOMHEVHHEMEVEUT (.
R. Seus@Lomt ieuTser, QHeIoeiiey GFweomstm Hm. K. QourasBLE6T DIOITH6T, ILLGSEV6UT S(h. L. FTbsELmT
SNGUTE6T, FHIHETHHEMEV6UT (. R.R. MfHT, wLFGFWeOTenT . AN. LITOTE) SIITHEHD H6VbG CBTEUITL6urT.

SoTml  Temey BewLGupm CFwp@Gp WwOHMID CUTSHIEE LD &nl'_l_g'z,ﬁs'u Ozeenns LDli_lu_l‘e'z,ﬁsifr 202210 &, 6UTIGMEBT6IT
BIL@DLdmer D10 SbHW SinETHSEmeV6UT S(1h. adl. SILWBTHET SiaiTsem Geusui LTagawor Sm. erdl. @ymame|mL e
SlauTaEsT GUDMIS0OSTETLTT.

16.12.2021

Slety  orewt g s0ps  (pHeveuT Hm. MK. eoLmedr oeuTasemer GBI FhHBg SLQGL euemIey UL jeiod)
BTVHHENET 5 SLENGNHBSH 8 SLEVIHB6NMTS 2 WTHHUEHOBSTAD, LoeHeTULIfR DMID LOEHETBEHBE 60 BTl &EhHEE6T
SN UPERIBSHHES UMBUIY @GDEODH FTEN (D elenyaurs SO(PsLILGSSUILGD 6T6Tn DS HMLOESTED
BeoTl @g,ﬁ]a%fés&sﬂuu_gu.

21.12.2021

ST BOG! DLW SIEVIEUBHHED 2 _6Tem  LISOLAGET A, JTOS(HeRETT  &all  Pradey Ty Siemellevmest
LOWLIWISSHEWEVEUTEET LODMID GH(LHSHSEMEVITHET Fnl LID BLogl WwsbHer o usfindsy Geug sloflewewns BeoLOLDDG.
BEFLLEBH0 2022 oyevingpasmen OMHev BIi@GOlmer SiHev GBI HIHETHSHEN6V6UT S, S. SILLBTH6T Dj6UTH6T
GeusMiL Telgom &Hm. R. Qurgra(miewis Siairsst GLpmIEGSTesTLTT.

044-24892717 @ 72228 57777

A PLASTERING MADE SIMPLE | BEST ALTERNATE TO
Pcs JUST ADD WATER HAND MIXED MoanB/_,___.

y y
BETTER DURABILITY NO WASTAGE ”

A LPRE MIX MORTAR
P Availablelin}3|ratio;sk1:3)1:5 & 1:6

MFRS := PH : T222BSTTTT

eseamML, Startsifrom|Rs'140)//50kg Bag g

MANUFACTURED BY:

Madurantakam Taluk, Kancheepuram Dist - 603 311.
sales@pcssand.com / pcsquarry@gmail.com




CKmen

Used at various
landmark projects in

Proven record for 60+ years
as one of India's oldest
producers of High Grade
Cement.

India like NAGARJUNA SPECIAL PRICE
SAGAR DAM, SRI FOR
SAILAM DAM,

PRAKASAM BARRAGE
and GODAVARI RAIL
ROAD BRIDGE in
Andhra Pradesh.

OPC 53 and PPC Grade Cement

MEMBERS AND
BULK ORDERS

ORDER NOW INDIA'S
NEW GENERATION

A proud associate of KCP to cater needs of

“ALL KINDS OF BUILDING
MAERIALS, PRODUCTS &
TECHNOLOGIES™

Builders, Promoters and Developers

BUILDTECH ENTERPRISES

No. 19/9, Murugan $treet, Puzhuthivakkam,
Chennai - 600 091. Mobile : 9884077950
E-mail : buildtechenterprises.kcp@gmail.com

A STRATEGIC BUSINESS UNIT OF I/fl:\l\l

KCP

CEMENT

Since 1958

Manufactured at
ISO 9000 quality certified
plants to Global Quality
Standards

THE NEW GENERATION CEMENT

BUILT TO LAST
PORTLAND POZZOLANA CEMENT-FLY ASH BASED

Net Quantily : 50 Kg.

x Max; RETAIL PRICE INCL. ALL TAXES Ra. m

PACKING TYPE
® HDPE

® PAPER

= LAMINATED

CONTACT US :
+91 98 84 07 7950
+91 98 84 07 7959

B +91 9884 09 9966

Designed by : www.lsridesignsfudio.com




UMA BLUE METALS

ufacturing of High Standard “M” Sand & Plastering Sand,
ater Washing Process) using VSI Machine.

* B.G. Metals 20mm, 12mm & 6mm using by VSI Machine.

* 40mm, GSB, WMM Quarry Dust.

Crushing Unit Address:
Vettakara Kuppam Village, Kodur Post, Cheyyur Taluk,
Kancheepuram District-603 305.

Chennai Address:
No. 14/1, V.o.c Nagar 2nd Street, Anna Nagar East,
Chennai-600 102

Email: umabluemetals066@gmail.com

CONTACT:

97868 66768 / 94449 09746 | 78670 10036
94443 80781 /| 99625 87979
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