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Design of Ductile Shear
Walls for Tall buildings

1. Introduction

In many tall buildings shear walls provide major
lateral load resistance for wind and seismic effects.
Their incorporation into the architectural plan is dictated
by functional requirements. The geometry of the wall is
usually decided based on architectural and functional
requirements.

For wind loading the governing design criteria is
invariably top storey deflection. When the drift limitations
are satisfied it is only necessary to satisfy the strength
requirements for a prescribed load factor (1).

In case of seismic loading in addition to satisfying the
limit states of strength and deflection the requirement of
ductility becomes important. During earthquakes shear
walls, in addition to providing lateral load resistance
should allow energy dissipation through post-elastic
deformations. It becomes necessary to design shear
walls for the required lateral load resistance and also
satisfy the ductility demands during cyclic loading.

Shear walls when designed and detailed properly
gives the greater degree of protection against non-
structural damage during moderate earthquake while
assuring survival during major events. This has been
demonstrated time and again during past earthquakes
(2).

2. Potential Failure Modes and Geometry

A single cantilever

shear wall is shown in Fig. il <1

1. It behaves similar to a E.’E’..'TI
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floor slab give adequate
lateral support.

Such shear walls, a large
cantilever, will be subjected to bending moment and shear
force from lateral loads and axial compression induced
by vertical gravity load. Accordingly, the flexural strength
of the critical section can be evaluated and designed
using axial load, moment interaction. The vertical
reinforcement in the web portion is also used for resisting
flexure. However, it is important to avoid premature
failure due to shear or inadequate foundation design. It
is also necessary to provide sufficient connection to all
the floors to transmit horizontal forces.

2.1 Flexural Strength of Tall Walls:

In shear walls with moderate heights, especially there
in areas of medium seismicity like Chennai, vehicle
reinforcement is usually distributed over the whole
section. Such arrangement does not efficiently utilize the
reinforcement when developing ultimate moment. In this
case, ultimate curvature and hence curvature ductility

Fig. 1 - A CANTILEVER SHEAR WALl
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compression which is
inevitable during seismic
loading. Since the
shear wall carries large
gravity load also, it is necessary to provide confinement
reinforcement to improve ductility to adequate levels.
Closely spaced transverse ties are provided around the
vertical flexural steel which may suffer softening during
cyclic loading due to Banschinger effect and open cracks.
Ties spacing in such cases should be even less than that
recommended by the codes (4).

2.2 The Shear Strength of Tall Shear Walls

The shear strength of shear walls, with height to depth
ratio of more than 3, can be assessed the same way as
that of beams. At the base of the wall, where yielding of
flexural reinforcement in both faces of the section occur,
the shear strength to contribution of concrete should be
neglected where axial compression on gross-section is
less than 12% of the concrete strength. This is because
the low compression may be overcome by the vertical
accelerations included by earthquake leaving the whole
wall under tension. Moreover, the cyclic shear produces
sliding shear and pinching of hystensis loop.

Thus, the horizontal stripes in the walls stored to be
designed to resist the whole shear force generated by
lateral load in the plastic hinge region. The plastic hinge
may extend even a whole storey height.

The plastic hinge length should be not less than
overall depth D (see Fig. 1) of the shear wall section.

It is very important to supper the shear failure in the
shear wall. This can be done only if all the over strength
parameters of flexural steel- including the strength
offered by secondary steel are assessed properly and
web reinforcement provided such that it does not yield
before flexural steel plastifies.

2.3 Construction Joints across Shear Walls

Earthquake damages in shear walls of high rise
buildings have often occurred at the construction joints
(5).

Fig. 3 shows the shear force-slip relationship for a
typical construction joint specimen subjected to cyclic
shear. After yielding slip in excess of 2.5 cm in each

Fig. 2 = THE ErFECT OF THE AHOTHNT AND
THE DISTRIBVTIGON QF VLRTICAL
REINFOECEMENT UFCON ULTIMATE
CURYATTRE (10}
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Fig. 3: Shear Stress-Slip Relationship at a Construction
Joint Transferring Cyclic Reversed Shear Forces

direction have been witnessed. This is unsuitable for
earthquake resistant structures. In fact, every effort
should be taken to suppress this failure. Fig. 4 shows
the shear stress-slip relationship for construction point
specimens subjected to monotonic loading. Itis seen that
up to a slip of 0.25 mm the contribution of dowel action is
negligible (6). Dowel strength becomes significant when
movement is about 2.5 mm or more.

Mote thati
f!' = congrete cylinder
¢ etrength in psi,
f, = yield strength af
reinforcamsnt
croseing the Joint,

[ reirforcing content L2

Fig. 4: Shear Stress-Slip Relationship for Construction
Joints with Different Surface Preparations

Thus, the vertical reinforcement across the
construction joint supplies the required damping force.

The basic strength of construction joint for shear can
be assessed as

v, =(4, f-'+N)/Ax=l.vf,‘+Aﬁ (1)

Where
V, = average ultimate shear stress to be transferred
across the construction joint
A, = vertical steel utilized for supplying the clamping tone
A, = gross area of shear wall section
N = axial force on the section taken positive when
producing compression
fy = yield strength of reinforcement
|, = reinforcing steel content.

It is normal practice to provide a nominal minimum
amount of vertical reinforcement equal to |, = 0.0015 to
0.0025. However, in the lower part of shear wall, where
large shear force may be carried, this steel content may
have to be considerably increased in accordance with
equation (1) suppressing sliding shear. It is important
that the required vehicle reinforcement be provided at
close spacing because the clamping force supplied by
each bar is effective close to its ---- only. Reinforcement
provided for flexure and situated near the extreme
vertical edges of shear wall, should not be included in
the evaluation of clamping force required across the core
of the shear wall section.

2.4 Squat Shear Walls

The behavior of walls with height to depth ratio less
than 2 is more like deep beams. However, they have to
be evaluated as shear walls rather than beams because
the local transfer mechanism in shear walls is very much
different.

2.4.1 Behaviour of Low Rise Shear Wall

Unlike hall walls, the moment and shear is more
intimately interrelated in squat walls.

Since the bending moments are not large, the
steel may be evenly distributed across the length with
marginal increase near the edges, to such walls the steel
requirements for flexure may be satisfied by providing
minimum steel. Moreover, in such walls the elastic
performance can be made to absorb major portion of
seismic energy. In addition, it may be difficult to design
suitable foundation to avoid overturning before the
flexural strength is reached. Hence, the lack of ductility
of such walls is not as serious as the problems listed
above.

It may not be proper to propose a deep beam test
as shown in Fig. 5a because in a squat shear wall
arch action as in the beam cannot develop. In order to
evaluate the contribution of stirrups it is appropriate to do
a test as indicated in Fig. 56 (7).

Fig. 5: Shear
Transfer in Deep
Beams by (a)
Effective Arch
Action (b) Other
Means than Arch
Action
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Fig. 6: The Shear Resistance in Low-Rise Shear Walls
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Fig. 7: The Failure Modes of Three Square Shear Wall

Models
The ---- pattern, shown somewhat idealized in Fig.

6 indicates the formation of diagonal struts and the
engagement of wall reinforcement in the shear resistance
of squat walls. From consideration of free body marked
1, it can be seen that horizontal reinforcement is required
to resist shear stress applied at top edge. The diagonal
compression force requires vertical stirrups also. In the
free body marked 2, vertical forces need to be developed
for maintaining moment equilibrium.
2.4.2 Experienced Evidence of Squat Shear
Walls

based on three types of squat wall tests (H/L = 1) (Fig.
7), the following conclusions have been drawn. Fig. 8
shows the better behaviour of adequately designed wall
against shear.
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a) if a ductile failure mechanism is to occur in a low rise
shear wall
b) because flexural failure is associated with large

---, concretes shear resistance should be ignored.

Consequently the whole shear should be resisted by

stirrups.

2.5 Moment-Axial Load Interaction for Shear
Wall Section

Flanged walls normally behave better. ~ When
significant gravity compression is present the whole area
of the flange may be in compression when steel (tension)
yields. Under such circumstances it is necessary
to provide secondary confi--- reinforcement in the
compression flanges. Flanged walls give rise to large
flexural capacity. In such cases appropriate horizontal
and vertical shear reinforcement must be provided so
that the shear stirrups do not yield.

The moment capacity of unsymmetrical wall sections,
in the presence of axial load, needs to be assessed for
each possible direction of the loading. It is worthwhile to
construct a load-moment interactive curve. This enables
the selection of appropriate steel at various sections of the
wall. Note that there are four quadrants of the P-M curve.
Fig. 9 shows such a chart for a channel shaped wall with
a section aspect ratio of 3 in which vertical reinforcement
is uniformly distributed. The radiating lines C indicate the
position of neutral axis from the compression edges as a
fraction of depth D of the section. This shows the extent
of compression area at the time of attainment of strength.
In this region confining reinforcement is required.

=S
CHEREE
: e Fig. 9: Axial Force-
‘f e : Moment Interaction
= X S" N Relationship of a
: XS¥ews  Channel Shaped
N N i
£ &4_‘ * g R %_‘ﬂ Shear Wall Section
EAA N .
"‘-q:%\\ N 13 L,
NN\ (D s
R BANNNS%Y 05
[EARENNNELE @4
15 EREN\ St d N
1] N
I

3. Shear Walls with Openings

Windows, doors and service ducts require openings
to be provided in shear walls. Irrational shear walls
warrant finite element studies for evaluating internal
forces. An example of irrational shear wall is shown in
Fig. 10(a). The staggered arrangement of openings may
seriously limit the shear transfer between the openings.
Fig 10(b) shows a shear wall supported on sloping legs.
Such irregularity may lead to deflection opposite to the
direction of motion. Such structures ----- disaster.
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Irrational Shear Walls for
Seismic Areas

4. Coupled Shear Walls

Many shear walls contain one or more rows of
openings. Examples are shear cores, lift wells, stair
wells etc. The walls are connected by beams which are
short and deep. An realized shear wall structure and its
deformations due to lateral loading is shown in Fig.11
4.1 Assessment of Behaviour and Effectiveness
of Coupling

While analyzing coupled shear walls, it is necessary
to consider apart from flexural deformation of various
components, the axial deformation of the walls and
shear deformation of the beams need to be considered.
In a standard computer programme with a available
modification these can be incorporated.

In a mathematical model proposed by Beck Rosman
(8) the discrete beams are replaced by an equivalent
lamina. This idealization enables the shear force in the
beams to be expressed as a continuous function along
the height. The solution is now well documented and is
extensively used.

The overturning moment Mo, is resisted by (see
Fig. 12) (a) a moment induced in wall 1, (b) a moment
induced in wall 2 and (c) equal and opposite axial forces
T generated in both walls (one in compression and
the other in tension). The corresponding equilibrium

in a Laterally Loaded
Coupled Shear Wall

equation is
Mo = M, +M,+IT
(2)

P a i

g
0 == [ = s

Y | LAY v .

oo @ h_‘ _ .

S LY Fig. 12: A Typical Coupled
0. - & Shear Wall Subjected to
#-— ' | ateral Loading

The axial force induced in the walls result force the
accumulation of shear from beams. If shear transfer is
efficient IT component will be large. This is desirable
since large internal lower arm | will ensure that moment
capacity is maintained. Efficient coupling provides for
greater stiffness used minimize ------ reflection.

L._.__._ Total Externgi Momant 3l Base of Siruefurg —— —— - ol

Fig.13 illustrates the influence of efficiency of coupling.
A high coupling throws more moment on walls. One may
say that the coupling is efficient if more than 50% of Mo
is resisted by ‘IT".

The pattern of cracking significantly reduces the
stiffness of beams. Hence allowance has to be made for
cracking while evaluating the design forces.

4.2 Elasto Plastic Behaviour of Coupled Shear
Walls

The sequence of hinge formation during non-linear
response of the structure to lateral load will depend on
relative stiffness and strength of components of shear
wall. A preferred sequence should be for the beams to
plastify before the walls. The designer must postulate a
preferred sequence of failure of the components. The
hinges which for an earlier must be ductile enough so
that collapse does not occur. After all the or most of the
beams reach their capacity walls may be permitted to
attain ultimate load.

The elastic ----- analysis may be extended to deal with
partial or full plastification of the beams. At this stage
large ductility demands will be imposed on the coupling
system.

Fig.14 shows the results of an elasto plastic analysis
for the structure illustrated in Fig.13. The ultimate load
is attained in stages. At each stage ductility demands
on the components have been computed and presented.
By the beams plasifying before the walls, large energy
can be dissipated by the coupling system so that the is
higher degree of protection to the walls and foundation
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Fig. 14: Laminar Shear Force Distribution, Ductility
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4.3 Strength and Ductility of Coupling Beams
The deep coupling beams tend to have large flexural

strength and hence they fail by shear. Observations after

earthquakes in Aleska, Managira have repeatedly shown

that coupling beams

« fail in diagonal tension (see Fig 151)

+ such failures have been reproduced in tests indicating
brittle mode of failure (see Fig. 15b)

 Even if exam shear steel is included sliding shear failure
taken place as shown in (Fig. 15¢)
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Fig. 15: Failure Modes in Deep Coupling Beams
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Fig. 16: The Interplay of External Actions and Internal
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Fig. 17: Suggested Steel Arrangement in Diagonally
Reinforced Coupling Beams
To overcome the limitation of conventionally reinforced
beams, the principal reinforcements can be provided
along the diagonals (9).

Fig. 16 shows the model of such a beam; such beams
have shows excellent stable hystenisis hoops under
reversed cyclic loads. Typical arrangement of such
reinforcement for an example coupling beam is shown
in Fig.17. conventionally and diagonally reinforced
coupling beams were subjected to the same kind of
cyclic reversed loading and this enabled a comparison
to be made with respect to ductility. Fig. 18 presents
the results in terms of cumulative ductilities and shows
superior performance of diagonally reinforced coupling
beams.
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Fig. 18: Cumulative Ductilities Imposed on
Conventionally and Diagonally Reinforced Coupling
Beams

4.4 The Strength of Coupled Walls

At the critical section above foundation level, the
reinforcement is determined with the help of load
moment-interaction curves such as that given in Fig.9.
The confining reinforcement in the plastic hinge zone
which may extend even beyond the first storey level
has to be provided. Particular attention must be paid
to the shear strength in the pressure of axial tension
in the wall as well as presence of construction joint.
These areas are indicated as 2 and 3 in Fig.11. There is
evidence (10) that at the development of plastic hinge in
the coupled walls substantial redistribution of the shear
resistance occurs. A considerable portion of shear force
resisted by tension wall before the onset of extensive
yielding in flexural reinforcement may be transferred
to the compression wall. The compression wall can
transmit this large shear force due to enormous seismic
compression being transferred by it.

4.5 Evidence of Ductility of Coupled Walls.

Two one quarter full size severe storey R.C coupled
walls mere tested under simulated earthquake loading.
To qualify as a ductile structure, the design practice calls
for the ability the ability of a structure to deflect under
lateral load at roof level, four times as much deflection
which could occur at the one set of yield. This least four
times in either direction with a strength loss less than
20%.

WallashowninFig 19 was reinforced with conventional
beams. The wall was designed such that the beams
plastify first and provided with horizontal reinforcement
for flexure and vertical stirrups for shear. The large
sliding shear along one or both forces of coupling beams

P

(10) .

—— = Southern Builder )



and the development of wall defined plastic hings in wall
bases can be seen in Fig.19. The load-displacement
(roof level deflection) history of the structure may be
seen in Fig.20(a). The model structure, as shown in
Fig.19 maintained 80% of its theoretical ultimate capacity
Pv* at roof level equal to one half of storey height. The
hystersis curve in Fig. 20 (a), however, shows pinching
indicating progressive damage and diminishing stiffness.

Shane Wall p

Shear Wall B

Fig. 19: The Reinforcement in and the Crack Pattern of
Two Quarter Full Size Shear Wall Models Subjected to
Reversed Cyclic Loading
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Fig. 20: The Load-Displacement Relationship for a
Seven Storey Shear Wall Model with (a) Conventionally,
(b) Diagonally Reinforced Coupling Beams

Wall B was identical with wall A. It was provided
with diagonally reinforced coupling beams. Fig.20(b)
shows the characteristics of a steel member subjected to
reversed cyclic loading and convincingly demonstrates
superior performance.

4.6 Design Principles for Ductile Coupled Shear
Walls

Desirable behaviour can be expected only if the
structure is made capable of following a preferred
sequence of yielding. From the point of view of damage
control and possible repair, it is desirable that, the wall
components do not reach ultimate load before most
beams fail (10).

It is preferable to provide diagonally reinforced
coupling beams from the point of view of ductility.
When diagonal reinforcement is used, adequate ties
are provided to enable the compression strut to sustain
yield load without buckling. This will ensure very ductile
performance.

The walls are proportioned in accordance with
principles of RC sections under limit rate of strains. If
necessary axial load-moment interaction relationship,
taking into account lack of symmetry, can be used.
Particular care of detailing plastic hinge zones is required.

The principles outlines above are equally applicable
when more than two walls are coupled by rows of beams.
5. Conclusion

The principles of design of cantilever walls both squat
and tall were discussed. The behaviour of coupling
beams were analyzed. The problems of construction
joints were high lighted. Finally, the principles for the
design of coupled shear walls explained.
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Tax Corner

Implementation of mandatory
mentioning of HSN codes in GSTR-1

1. Vide Notification No. 78/2020 — Central Tax dated 15™ October, 2020, it is mandatory for the
taxpayers to report minimum 4 digit or 6 digit of HSN Code in table-12 of GSTR-I on the basis of
their Aggregate Annual Turnover (AATO) in the preceding Financial Year. To view the detailed
notification please click here.

2. To facilitate the taxpayers, these changes are being implemented in a phase-wise manner on GST

Portal as below:

Bm. S.D. & 6virevoredt
Taxation Committee

Phases Taxpayers with AATO of up- | Taxpayers with AATO of more
toScr than S cr.
Taxpayers arc  required  to | Taxpayers are required to mandatorily
mandatorily report 2-digit HSN | report 4-digit HSN codes for goods &
codes for goods & services. SCIvices.
Manual user entry is allowed for | Manual user entry is allowed for
entering HSN or description and | entering HSN or description and
Part | wamingl or alert message shall be waming or alert message shall be
shown in case of manual HSN. | shown in case of incorrect HSN code.
However, taxpayers will be able to | However, taxpayers will be able to
Phase 1 file GSTR-1 after manual entry. file GSTR-1 after manual entry.
Part IT | Same as above Taxpayers will now have to mandatory
report 6-digit HSN code.
L | No change in other conditions
Phase 2 Mandatory reporting of HSN at | No change
4-digits;
Phase 3-4
To be communicated in due course.

3. PartI & Part II of Phase 1 has already been implemented from 01* April 2022 & 01* August 2022
respectively and is currently live on GST Portal. From 01* November, 2022, Phase-2 would be
implemented on GST Portal and the taxpayers would need to report HSN in table 12 of GSTR-1
as per below mentioned scheme.

Taxpayers with AATO of up-to S cr

Taxpayers with AATO of more
than S cr.

e Taxpayers would be required to mandatorily

report 4-digit HSN code.

e Manual user entry would be allowed for
entering HSN or description and in case of a
wrong HSN reported a warning or alert To continue as it is.
message will be shown. However, taxpayers

will still be able to file GSTR-1

4. The taxpayers are advised to correct the HSN details where there is an error and a warning message
1s shown. However, it is not a mandatory validation for filing GSTR-1.

5. Further phases would be implemented on GST Portal shortly and respective dates of
implementation and nature of change would be updated from time to time.
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ESI REGISTRATION

Employee State Insurance (ESI) is the scheme in which the employees are provided
with several monetary, medical, and other benefits. It is the statutory responsibility of the
employer under Section 2A of the Act read with Regulation 10-B, to register their Factory/
Establishment under the ESI Act within 15 days from the date of its applicability to them.
Applicability

Non-seasonal factories employing 10 (20 in many states) or more persons having salary
less than 21000/- per month (Rs.25,000/- p.m. in the case of Persons with Disability).
Eligible

Shops, Hotels, Cinemas, Roadside Motor Transports, Newspaper Establishments,
Private Medical or Educational Institutions etc are eligible for this scheme.

Contribution

Within 15 days of the last day of the Calendar month in which the contributions fall due
should be paid. The contribution to ESI is 4% of the gross salary. It is divided as:

* 3.25% by the employer

* 0.75% by the employee

Employees in receipt of a daily average wage upto Rs.137/- are exempted from payment

of contribution.

Meaningful Questions

< Why is the place in a stadium where you SIT, called a STAND?

< Why is that everyone wants to go to HEAVEN, but nobody wants to DIE!!

< Shall | say that there is racial discrimination even in chess, As the WHITE always moved FIRST.
% We have FREEDOM of SPEECH, Then why do we have TELEPHONE BILLS?

% If money doesn’'t grow on TREES, then why do banks have BRANCHES?

% Why doesn't GLUE stick to its BOTTLE?

% Why do you still call it BUILDING, when its already BUILT?

«+ If its true that we all are here to HELP others, What are others HERE for?

If you aren't supposed to DRINK and DRIVE, Why do bars have PARKING lots?

If All The Nations In The World Are In Debt, Where Did All The Money Go..?

When Dog Food is 'New With Improved Taste’, Who Tests It?

If The "Black Box" Flight Recorder Is Never Damaged During A Plane Crash, Why Isn't the
Whole Airplane Made Out Of That Stuff?

Who Copyrighted The Copyright Symbol?

Can You Cry Under Water?

Why Do People Say "You've Been Working Like A Dog", When Dogs Just Sit Around All Day??

7
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7 7
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7 7
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We all are Living in a Seriously Funny World. So, Laugh Often!!
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Interesting Facts about Mamallapuram,
Near Chennai Interesting facts about
Mamallapuram, Near Chennai

Background.

The Pallava Dynasty was a Tamil South Indian
empire that ruled from 250 CE to 897 CE. The dynasty
rose to prominence after the downfall of the Satavahana
dynasty(comprised of Andhra Pradesh, Telangana, and
Maharashtra). The Pallavas became a major South
Indian power during the reign of Mahendravarman-|
and Narasimhavarman-l, and dominated the southern
Telugu Region and the Northern Tamil Region for about
600 years, until the end of the 9th century, defeated by
the Chola ruler Aditya-l. Kancheepuram served as the
capital of the Pallava kingdom. Pallava architecture,
including those found at Mahabalipuram, into four
chronological styles: Mahendravarman-1 (590- 630 CE),
Narsimha Varman-l / Mamalla (630-668), Rajasimhas’
(668- 796) and Nandivarman (796-897). The dynasty left
behind magnificent sculptures and temples. The Pallavas
were most noted for their patronage of Hindu temple
architecture, the finest example being the Shore Temple,
a UNESCO World Heritage site in Mamallapuram.

Pallava Kings Periods (250- 897 CE). Bappadevan

(250-275) The Great Founder of a Pallava lineage;
Shivaskanda varman |: 275-300; Simha Varman: 300-
320; Bhudda Varman: 320-335; Bhuddyankuran: 335-
340; Visnugopa I: 340-355; Simha Varma |: 350-370;
Skandavarman [lI: 370-385; Viravarman: 385-400;
Skanda Varman lll: 400-436; Simha Varma Il: 436-460;
Skanda Varman |V: 460-480; Nandi Varman |: 480-510;
Kumara Vishnu II: 510-530; Buddha Varman: 530-540;
Kumaravishnu lll: 540-550; Simhavarman Ill: 550-560;
Simhavisnu: 560-590; Mahendra Varma |: 590-630;

Narasimha Varma |: 630-668; Mahendra Varma Il: 668-
669; Paramesvara Varma |: 669-690; Narasimha Varma
Il: 690-725; Paramesvara Varma IlI: 725-731; Nandi
Varma II: 731-796; Danti Varma: 796-846; Nrpatunga
Varma: 869-880; Aparajita Varma: 880-897.

Pallava Architecture.

The Pallavas were instrumental in the transition from
rock-cut architecture to stone temples. The earliest
examples of Pallava constructions are rock-cut temples
dating from 610 to 690 and structural temples between
690 and 897. Several rock-cut cave temples bear the
inscription of the Pallava king, Mahendravarman | and
his successors. Among the accomplishments of Pallava
architecture are the rock-cut temples at Mamallapuram.
There are excavated pillared halls and monolithic shrines
known as Rathas in Mahabalipuram. Early temples
were mostly dedicated to Shiva. The Kailasanatha
temple in Kanchipuram and the Shore Temple built by
Narasimhavarman Il, a rock-cut temple in Mahendravadi
by Mahendravarman are fine examples of Pallava-style
temples. The temple of Nalanda Gedige in Kandy,

DR. Colonel. P Nallathambi
Ph.D (Structural Engg),
ME, MBA, FIE, FIV)

Sri Lanka is another fine architecture. The famous
Tondeswaram temple of Tenavarai and the ancient
Koneswaram temple of Trincomalee were patronised
and structurally developed by the Pallavas in the 7th
century. The monuments are categorised as: rock-cut
cave temples; the monolithic free-standing rathas; open-
air-bas-relief; and structural temples.

The monuments in Mamallapuram were the oldest
structural monuments built before 1500 years by the
Pallava Kings who ruled this region between the 5th and
8th centuries. The city of Mahabalipuram was founded
by the Pallava king Narasimhavarman | in the 7th century
CE. The mandapa or pavilions and the rathas or shrines
shaped as temple chariots are hewn(cut with a large
sharp tool) from the granite rock face, while the famed
Shore Temple, erected half a century later, is built from
dressed stone. The original Mamallapuram complex had
more than 400 monuments but only about 50 of them
have survived to date. Ancient Chinese, Persian, and
Roman coins found at Mamallapuram point to its earlier
existence as a seaport. Shore Temple, built in the late 7th
century by Rajasimha and is orientated east, towards the
ocean. The temple consists of two spires; one contains a
shrine for Vishnu and another one for Shiva.

Mahabalipuram was the busiest port of the ancient
city during the reign of Narasimhavarman Il. Numerous
temples were carved from the rocks at the Coromandel
coast (The Coromandel Coast is the southeastern
coastal region of the Indian subcontinent, bounded by
the Utkal Plains, eastern Odisha to the north, the Bay
of Bengal to the east, the Kaveri delta to the south, and
the Eastern Ghats to the west, extending over an area
of about 22,800 square kilometres) during the 7th and
8th centuries. Each of these temples is an architectural
wonder. Temples are made from the granite of single
rock-cut structures and have three sanctums, two of
which are dedicated to Lord Shiva and one to Lord
Vishnu. The architectural style of Shore Temple was
constructed by King Rajasimha in the Dravidian style.
The temple also houses several smaller shrines that
complement the larger structure. The actual name of the
temple is not known, but given the close proximity to the
sea, it is called the Shore Temple. The fascinating fact
is that the existing temple is the only one remaining in a
complex of seven shrines. The others are considered to
be the submerged temples of Mahabalipuram.
Stunning Mahabalipuram Temples (Mandapas).

Some of the famous rock-cut temples of this place
include Shore temple, Pancha Pandava cave temple,
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Ganesha Ratha temple, and Karukathamman temple.
The lists are: (a) Shore temple- A fascinating shrine. (b)
Ganesh temple, Which looks like a chariot. (c) Krishna
temple - is located close to the beach. (d) Atiranachanda
Cave temple - A rare site. (e) Five Chariots- A unique
architectural beauty. (f) Sthalasayana Perumal temple-
Dedicated to Lord Vishnu. (g) Arjuna’s Penance - With
Immense mythologies. (h) Varaha Cave temple — Known
for intricate architecture. (i) Karukathamman temple
- A small yet significant site. (j) Trimurti cave temple —
Dedicated to Hindu gods.

1. Shore Temple- A fascinating shrine. These
temples have captivated every traveller. Made from
granite, the temple has three sanctums, two of which are
dedicated to Lord Shiva and one to Lord Vishnu. These
sanctums to date remain the best examples of single
rock-cut structures. The temple also houses several
smaller shrines that complement the larger structure.
The actual name of the temple is not known, but given
the close proximity to the sea, it is called the Shore
Temple. The fascinating fact is that the existing temple
is the only one remaining in a complex of seven shrines.
The others are considered to be the submerged temples
of Mahabalipuram.
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2. Ganesh Temple- Which looks like a chariot.
An architectural marvel belonging to the Pallava dynasty,
this rick-cut shrine is sculptured to look like a chariot
for the lord. This temple wonders that it is built out of
a single giant rock. The architectural wonder of the
Pallavas does not end there — every bit of the temple is
carved exquisitely, including the Shikhara of the temple.
This makes the temple look like it has two layers. The
temple is guarded by four Yalis who are sculpted into
stone pillars. The intricate designs carved on the stone
on both sides of the rock-cut temples are an architectural
wonder.

3. Krishna Temple- Located Close To The Beach.
This is one of the famous temples of Mahabalipuram near
the beach. This used to be an open-air temple until the
Vijayanagar Empire in the 16th century when the temple
got enclosed within a mandap. The walls of the temple
depict the story of Krishna lifting the Govardhan Mountain
to protect his people. It also depicts him frolicking with
the milkmaids. This cave temple sees the daily footfall
of numerous people. The temple is a UNESCO World

(15)

Heritage Site.
4. Atiranachanda Cave Temple- A Rare Site.
Despite being an architectural wonder, the Atiranachanda
Cave Temple does not always get its deserved attention.
This is one of the oldest temples in Mahabalipuram.
Massive boulders were cut to make staircases that lead
to the temple’s forecourt. There is an open-air shivling
facing which is Nandi the bull. Right where the staircase
comes to an end, near the sculpture of Nandi, is a carving
on a boulder depicting Mahishasurmardini slaying the
demon Mabhishasura. The Artha Mandapam (verandah)
has beautiful inscriptions from the Pallava Grantha.
Next to this is the rare dhara linga carved out of black,
glistening stone. On the wall right behind it is Lord Shiva
as Somaskanda, inscribed into the wall. On either side
of him are Lord Vishnu and Lord Brahma in their Trimurti
avatar.

5. The Five Chariots- A Unique Architectural
Beauty. Like many other temples in Mahabalipuram, this
is another intriguing complex that is full of architectural
beauty. This temple can be found in the southern end
of the town of Mahabalipuram. The chariots are carved
out of single granite in the Dravidian architectural style.
Each of the chariots is dedicated to the Pandavas of
Mahabharata. Mahamalla or Narsinh Varman | of the
Pallava dynasty built the famous five chariot temples in
Mahabalipuram in the shape of pagodas and look very
similar to Buddhist shrines. They have been carved
out of a single rock. The chariots are named after the
five Pandavas from the Mahabaratha. Pancha Rathas
Translating as the five chariots, they are rock-cut temples
each of them carved out from a single rock. These five
temples are dedicated to the Five Pandava brothers and
their consort Draupati (Panchali).

6. Sthalasayana Perumal Temple- Dedicated
To Lord Vishnu. In the history of the temples of
Mahabalipuram, this has a special place. Out of the
108 Vishnu temples, which are prominently mentioned
reference in the works of Tamil saints, this is one of them.
It is one out of the 108 Divya Desams. The temple is
dedicated to the Sthalasayana Perumal avatar and the
Lord Narasimha avatar of Lord Vishnu. There are two
separate shrines - one dedicated to each of them. This
temple is also the birthplace of Bhoothnath Azhwar.
He was the second of the Azhwars. This temple has a
mesmerizing beauty to it. The temple has been mentioned
in many historical books and folklore. The mythology of
King Hiranyakashipu and his son Prahalada is related to
the Shore temple. It is believed that after Hiranyakashipu
was killed by Lord Vishnu, Prahalada becomes the king.
The legend goes that Prahalada's son Bali founded
Mahabalipuram in this place.
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Varaha Cave

Arjuna’s Penance

7. Arjuna’s Penance and Ganga’s Descent - With
Immense mythologies. Arjuna's Penance or Descent
of Ganga is the name of a monument in Mamallapuram.
The sculptures on this huge rock narrate two mythological
episodes. Arjuna's penance depicts the tough austerity
undertaken by Arjuna in pursuit of getting divine powers
from gods to support him in the war. This is a giant
rock-cut relief considered to be the largest of its kind in
the world. This place is also called the 'Descent of the
Ganges' owing to the fact that the structure showcases
the symbolic events of Hindu mythology in which the
Ganga comes down to earth. Ganga's descent presents
the picturesque incident of Bahirata bringing the Holy
Ganges from heaven and the holy Ganges descending
onto the earth. This sculptural collage consists of around
150 sculptures depicting some animals and birds, natural
phenomena, planets and dragons. The architecture and
history of this place attract a large number of historians,
scholars, and academics who are enthusiastic about the
cultural past of India. This sculpting form has its roots way
back in the 7th century in South India. These structures
still have the legacy of the famous Pallava Art. It is hard
not to notice the unbelievable efficiency and skill of the
craftsman of that era who used only hammer and chisel
to make this. Today they are protected and preserved by
both ASI and UNESCO.

8. Varaha Cave Temple- Known For Intricate
Architecture. It is a rock-cut cave temple located on
the Coromandel coast. The temple is quite ancient dating
back to the 7th century BC and the perfect example of
Indian rock-cut architecture. This is a hidden gem of
South India and yet another UNESCO World Heritage
site. There are very dominating elements of Buddhist
designs throughout the temple. The temple in itself is
small yet the influence that the artist holds in your head
is huge. For this reason, it is one of the top places to visit
in Mahabalipuram.

9. Karukathamman Temple- A Small Yet
Significant Site. Lying by the smooth breeze of
ocean wind, Karukathamman Temple is located on the
borders. The temple is dedicated to the Goddess Karu

Lion
3 Monolith

Karukathamman Temple

Trimurti Cave Temple

Katha Amman. Her idol has some unique features. The
idol appears to be sitting with a lot of weapons with the
goddess pressing the demon under her feet. It is a small
temple when compared to others in Mahabalipuram.
It is a famous, old and traditional temple with regular
renovations.

10. Trimurti Cave Temple- Dedicated To Hindu
Gods. Another ancient temple known for its intricate
artwork is the finest example of Pallava-era architecture.
Located in the city of Mamallapuram- the city of sculptures
and monuments, the temple is a popular monument. This
temple does not have a porch and contains three shrines
which have been completely excavated. The temple art
reflects the three gods of Hinduism- Shiva, Vishnu and
Brahma. Exploring this temple and the art in it might just
be one of the best things to do in Mahabalipuram.

Lion Monolith. A monolith sculpture of a partly
carved and partly sculpted lion with a hole in its torso
is erected within the compound wall of the temple
complex. A miniature image of Durga is sculpted on
the back of the image, which is a depiction of Durga
as Mahishasuramardini. The open mouth of the lion is
inferred as a representation of its role as the favourite
lion.

Krishna’s Butter Ball. Krishna’s butter ball is a
natural rock that looks stunning. This huge rock is found
on a hilltop surface. How this rock stands there with the
most minimal contact with the ground below is a matter
of wonder.

Old Lighthouse. The old lighthouse that was used to
guide the vessels and ships to the port of Mamallapuram
sports an unconventional design. Built on a huge rock,
this lighthouse has some narrative sculptures carved on
its stone walls.

Brief On Shore Temple.

Marco Polo and the European merchants who came
to Asia after he called the site Seven Pagodas(a Buddhist
temple). One of these is believed to be the Shore Temple.
The temple probably acted as a landmark for seafarers.
As it appears like a Pagoda, the name became familiar
to the seafarers. This structural temple complex was

v 1
=l

Floor Plan

5 ] (% - . T
sl i v o R

Shore Temple Complex

4
e

Southern Builder




A relief

Miniature Shrine Somakanda panel

the culmination of the architectural creations that were
initiated by King Narasimha varman Il in mid 7th century
starting with the Cave temples and the monolithic
Rathas. Even though the architectural creation of

sculpturing cut-in and cut-out structures continued during
subsequent periods, as seen in the Atiranachanda cave,
the Pidari rathas and the Tiger cave, the main credit for
the architectural elegance of the Shore Temple complex
in the category of structural temples goes to the King
Rajasimha, also known as Narasimhavarman I, of the
Pallava Dynasty.

According to the two inscriptions found in the slab of
the smaller Shiva temple, the names of the three temples
mentioned are Kshatriyasimha Pallavesvara-gruham,
Rajasimha Pallavesvara-gruham and Pllikondaruliya-
devar. The entire temple complex is called Jalashayana
(lying in water). This confirms that the Vishnu shrine was
the first shrine to be excavated here. The inscription on the
lintel of the Vishnu shrine mentions this as Narapatisimha
Pallava Vishnu Griha where Narapatisimha is a title of
Rajasimha.

Shore Temple Architecture. All three Temples of the
Shore Temple complex are built on the same platform.
Viewed from the northern end, the temples appear
to be a replica of the Dharmaraja Ratha. The main
Shore Temple, which faces east so that the sun rays
shine on the main deity of Shiva Linga in the shrine, is
a five-storied structural Hindu temple rather than rock-
cut as are the other monuments at the site. Built with
sculpted granite stones hauled from a nearby quarry, it
is the earliest important structural temple in South India.
Its pyramidal structure is 18 m high and sits on a 15 m
square platform. There is a small temple in front which
was the original porch. It is made out of finely cut local
granite. The shore temple is one of the most popular
temples in Mahabalipuram. The temple is a combination
of three shrines. The main shrine is dedicated to Shiva,
as is the smaller second shrine. A small third shrine,
between the two, is dedicated to a reclining Vishnu and
may have had water channelled into the temple, entering
the Vishnu shrine. The two Shiva shrines are orthogonal
in configuration. The entrance is through a transverse
barrel vault Architecture Miniature shrine Somaskanda

Panel with Shiva, Uma and their son Skanda gopuram.
The two shikhar have a pyramidal outline, each individual
tier is distinct with overhanging eaves that cast dark
shadows. The outer wall of the shrine to Vishnu and the
inner side of the boundary wall is extensively sculptured
and topped by large sculptures of Nandi. The temple's
outer walls are divided by pilasters into bays, the lower
part is carved into a series of rearing lions. The temple
walls are surrounded by sculptures of Nandi.

Artwork and Iconography of Shore Temple.

The temple has a Garbhagriha (sanctum sanctorum)
in which the deity, Sivalinga, is enshrined, and a small
mandapa surrounded by a heavy outer wall with little
space for circumambulation. At the rear are two shrines
facing in opposite directions. The inner shrine dedicated
to Ksatriyasimnesvara is reached through a passage
while the other, dedicated to Vishnu, is facing outwards.
The Durga is seated on her lion vahana. A small shrine
may have been in the cavity of the lion's chest. The Shore
Temples, like many major Hindu temples, include both
Shaivism and Vaishnavism temples and iconography.
The roofs of the temples have ornamentation similar to
the Pancha Rathas. The roofs have finials on the top,
indicative of its religious functional nature, as it was a
completed temple. The octagonal shape of the shikaras
of the two temples dedicated to Shiva is in the Dravidian
architectural style. Beneath the towers, the sanctuary
walls are mostly blank without any decorations but
the columns are carved over lion-mounted bases. The
decorations on the outer faces of these shrines are
similar to those seen on the Pancha Rathas, though due
to their closeness to the sea, are partially eroded due to
salty winds.

The most distinctive feature of the temple is the
Dharalinga and the Somaskanda panel, which are
enshrined in the interior walls of the sanctum of the east-
facing Kshatriyasimhesvara temple. The Dharalinga is
deified in the Garbhagriha, which is in a square shape of
3.7 mand a heightis 3.4 m. The Dharalinga or Shivalinga
is in Rajasimha style, carved out of black basalt stone. It
has sixteen faces with slight fluting to create a crown at
the top. The top portion of the linga is damaged. Its total
heightis 1.8 m with one foot embedded in the foundation
to provide stability. A bas-relief, which is a family image
of Shiva and his consort Parvati with their child Kartikeya
built over a stone slab is located in a small shrine in the
temple. This is also called the Somaskanada panel, a
carved stone panel. Two more similar panels are seen
at the entrance porch of the temple. This type of panel
is also depicted in the nearby Dharmaraja Ratha of the
Paramesvarvarman's era. The Ardhamantapa or half
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chamber which is the first chamber before entering the
sanctum sanctorum also has sculptures of Brahma on
the south wall and Vishnu on its north wall and Sculptures
of Shiva as Tripurantaka and Durga are seen on the
backside of the north wall. There is a circumambulatory
passage to go around the main shrine in a clockwise
direction.

The smaller Shiva temple behind the main temple
is a double-storied structure with a stepped pyramidal
tower with an octagonal shikhara built over a circular
griva. A kalasa and finial are fitted above the shikhara.
kudus (horseshoe-arch dormer-like projections) and
small shrines are part of the cornices at both levels of the
structure. A Somaskanda panel decorates the back wall
of the inner shrine. There is no mantapa (hall) in front
of this shrine (probably damaged). The external walls
display two panels. One is called Ekapadamurti, an eye-
legged form of Shiva with Brahma and Vishnu emanating
from his sides. The second panel is of Nagaraja (king of
serpents) standing below a five-hooded serpent.

Anantashayi Vishnu (reclining posture of Vishnu lying
on the serpent Ananta) is enshrined in a small rectangular
shrine between the large Kshatriyasimhesvaratemple and
the Rajasimha Pallaveshvara temple. Vishnu is depicted
with four arms but his attributes are missing(damaged).
The temple structure's rectangular tower is missing. The
typical design of kudus and small square shrines are
part of the cornice arrangement. The external walls have
carvings of Krishna slaying the demon Kesi, Krishna
dancing over Kaliya (the seven hooded serpent), and
Vishnu seated on his vehicle Garuda in the act of saving
Gajendra(elephant) from the mouth of a crocodile.
Inscription noted in Pallava Grantha script is on the
lintel indicating it as the earliest shrine of the complex.
The entire compound wall surrounding the temples is
sculpted with large sculptures of Nandi, the vehicle or
mount of Shiva, and also with Yalis and Varahas (boars).
Excavated Remains: Sustained removal of the
sand over a period of time has brought to light several
buried structures around the Shore temple. Unique
among them is a stepped structure, a miniature shrine,
a Bhuvaraha image, a reclining image of Vishnu, and a
well from Pallava King Narasimhavarman Rajasimha’s
reign (638-660 CE), all of which are carved in the live
bedrock. Remains of additional temples have recently
been excavated, including one to the south of the Shore
temple. Criterion (i): The bas-relief of the “Descent of
the Ganges” is- like that of the island of Elephanta - a
unique artistic achievement. Criterion (ii): The influence

of the sculptures of Mahabalipuram, characterized by the
softness and suppleness of their modelling, spread afar
to places such as Cambodia, Annam and Java. Criterion
(iii): Mahabalipuram is, pre-eminently, the testimony to
the Pallavas civilization of southeast India. Criterion (vi):
The sanctuary is one of the major centres of the cult of
Siva.

Incomplete  Monuments. Some argue that
these monuments remain incomplete because
Narasimhavarman I, popularly called Rajasimha,
had no interest in continuing the work executed by his
predecessors on these cave temples and monolithic
rathas but took to building structural temples instead.
Ideally, the structure of the temple is built after the idol
has been placed in a high positive wave-centric place. In
the olden days, temples were built in such a way that the
floor at the center of the temple was a good conductor of
these positive vibrations allowing them to pass through
our feet to the body.

Conservation. Archeological Survey of India (ASI) has
constructed a break-water wall all around the sea shore
to save the temple from further damage. The temple
structures, affected by the rough Sea and winds with
salt content are being conserved by the Archaeological
Survey of India by building protective groynes, treatment
with wallpaper pulp, and planting casuarinas trees along
the affected coastline. The pulp treatment absorbs the
saline water. In addition, chemical treatment is also given
to the monument to prevent water seepage into the rock.
This kind of treatment is also reported to take out water
stored inside the rock thus allowing the stone to breathe
and preserve its strength.

Summary.

Mahabalipuram is a place that is famous for its
temples and monuments, especially the very famous
Shore Temple. It consists of three temples built in one
single complex, that was constructed way back in the 7th
century. Another famous temple is the Pancha Rathas.
The site has 40 ancient monuments and Hindu temples,
including Arjuna's Penance, one of the largest open-air
rock reliefs in the world. It is the pride of our ancestors
who had displayed their culture, architecture to the world
before 1500 years.

"Built with blocks of granite stone temples at
Mahabalipuram is the ancient wonders of India”.
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MEMORANDUM OF UNDERSTANDING

Meridian
Hospital

This agreement is made on 15" October 2022
This Agreement valid from 15" October 2022 to 14" October 2025
Between
MERIDIAN HOSPITAL BY WALFS INFRA INDIA PVT LTD
Block No : D-46, Jawaharlal Nehru Road, 200 Feet Ring Road, Chennai - 600 099.

&

BUILDERS ASSOCIATION OF INDIA
Plot No.A1, 1st Main Road, Industrial Estate, Ambattur, Chennai-600 058.

Whereas,

“MERIDIAN HOSPITAL BY WALFS Infra
India Pvt Ltd” offers a complete range
of specialties under one roof. An ultra-
modern 300 bedded facility with Smart
monitoring 65 bedded ICU. Some of the
established specialties include Cardiology,
Cardiothoracic Surgery, Neurology, Neuro
Surgery, Ortho & Arthroscopy, Sports
Injury, General Medicine, Diabetology,
Endocrinology, Cosmetology & Plastic
Surgery, Obstetrics and Gynaecology.
Meridian hospital also specialize
Pediatrics, Neonatalogy with NICU and
PICU and lastly in Urology.

ARTICLE |
Scope of Services
In the spirit of mutual respect and

in

cooperation, in order to make this
understanding effective, the two parties
hereby agree as follows:

Meridian Hospital shall provide Quality
and Special care to staffs/patients and
dependants sent by Builders Asssociation
of India - for OPD/ IPD/ Emergency/ MHC
purposes.

All the Members referred by Builders
Asssociation of India, Southern Centre, will

be provided with the following privileges:

(97)

1. Free Registration.

2. 20% discount on OP Investigations.

3. 10% discount on OP Pharmacy.

4. 10% discount for In-Patient Admission
on Total bill for cash patient.

. In case of emergency we will provide
Free Ambulance to reach Meridian
Hospital in radius of 15 Kilometers from
hospital.

. 10% discount on our Special MHC Tariff,
designed for Builders Asssociation of
India attached in Annexure - A.

. Meridian Hospital will support Builders
Asssociation of India., for Covid OP/ IP
and Quarantine Centre. Priority will be
given based on availability of beds.

8. Meridian Hospital will support
Builders Asssociation of India., for
Teleconsultation  with  our  Expert

Doctors.

TERMS AND CONDITIONS

1. The Members and their dependant
family members/employees referred by
Builders Asssociation of India., should
carry Referral Letters Duly signed by
the Doctors/ Authorized Signatory
which shall be handed over to Meridian
Hospital.

2. The Meridian Hospital shall raise the

=

@)

Southern Builders———



—— = Southern Builder

bill directly to the Members and the
payment shall be made by Members
immediately.

3. The family members should produce
the valid ID card of the Members upon
taking the consultation/ treatment.
Payment shall be raised to the family
member and the payment shall be done
immediately by the family member
either through cash/ card.

4. The discounts are applicable only for
the cash patients. Any members having
Insurance schemes, only the Terms and
Conditions related to the Insurance /
TPA will apply.

5. One Corporate Manager and Customer
Relationship Manager will be dedicated
to Builders Asssociation of India.

6. Meridian Hospital will do Camps/ Health
Talks/ BLS Training Programmers as per
the request from Builders Asssociation
of India.

7. This Agreement shall come into
force from the date hereof and shall
continue in force for a period of Three
years i.e. from 15th October 2022 to
14th October 2025, unless terminated
earlier in accordance with the provision
hereof.

8. This Agreement may be terminated by
either party upon issue of 30 (thirty)
calendar days prior written notice.

9. This MOU and the parties therein shall
be governed by laws of India and all
disputes arising out this MOU Subiject
to jurisdiction of Courts in Chennai city,
India only.

10. This Agreement may be renewed for
such further periods and on such terms

and conditions as may be mutually
agreed between the parties. In witness
whereof both the parties to this MOU has
herein set his hands on this agreement

RESPONSIBILITIES OF HOSPITAL

1. Hospital shall ensure smooth admission
process for the persons coming from
the Builders’ Association of India.

2. Corporate discount rates for the persons
shall be made from the rake rates of
Insurance Policies applicable to that
particular treatment /disease or from
the Hospital rate whichever is lower.

3. Hospital shall designate a one-point
contact exclusive for contact/admission
and notify thereafter for any change.

4. Hospital shall ensure a smooth and

the

persons coming for treatment from the

hassle-free  arrangements for
Builders’ Association of India until their

discharge.

RESPONSIBILITIES OF
ASSOCIATION OF INDIA
1. Builders’ Association of India shall

BUILDERS’

designate a one-point contact exclusive

for contact/admission/discharge  and

notify thereafter for any change.

2. Builders’ Association of India shall give
timely confirmation about the status
of Members query or Insurance query
made by the Hospital at the time of

admission.

For
MERIDIAN HOSPITAL

For
Builders Association of India

¥
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Annexure - A

10% DISCOUNT ON SPECIAL MHC TARIFF

Year 1(6000)

Year 2(5000)

Year 3(4000)

Haemogram

Haemogram

Haemogram

Haemoglobin Packed Cell Volume

Haemoglobin Packed Cell Volume

Haemoglobin Packed Cell Volume

RBC Count

RBC Count

RBC Count

Total WBC Total WBC Total WBC
Differential Count Differential Count Differential Count
Platelet Count Platelet Count Platelet Count

MCV MCV MCV

MCH MCH MCH

MCHC MCHC MCHC

ESR ESR ESR

Blood Sugar Blood Sugar Blood Sugar
Peripheral Smear Peripheral Smear Peripheral Smear
Fasting Blood Sugar Fasting Blood Sugar Fasting Blood Sugar

PP Blood Sugar (for diabetics only)

PP Blood Sugar (for diabetics only)

PP Blood Sugar (for diabetics only)

HbAIC

HbAIC

HbAIC

Renal Profile Renal Profile Renal Profile
Urea Urea Urea

Creatinine Creatinine Creatinine

Uric Acid Uric Acid Uric Acid

Lipid Profile Lipid Profile Lipid Profile
Total Cholesterol Total Cholesterol Total Cholesterol
HDL Cholesterol HDL Cholesterol HDL Cholesterol
LDL Cholesterol LDL Cholesterol LDL Cholesterol

 Triglycerides Triglycerides Triglycerides
HDL Ratio HDL Ratio HDL Ratio
Liver Profile Liver Profile Liver Profile
Total Protein Total Protein Total Protein
Albumin Albumin Albumin
Globulin Globulin Globulin

SGPT SGPT SGPT

SGOT SGOT SGOT

Alkaline Phosphatase Alkaline Phosphatase Alkaline Phosphatase
GGTP GGTP GGTP

Serum Bilirubin

Serum Bilirubin

Serum Bilirubin

Urine Routine Analysis

Urine Routine Analysis

Urine Routine Analysis

Stool Test (Optional)

Stool Test (Optional)

Stool Test (Optional)

ECG (Resting)

ECG (Resting)

ECG (Resting)

Ultra-sonogram of the Abdomen
(Screening)

Ultra-sonogram of the Abdomen
(Screening)

Ultra-sonogram of the Abdomen
(Screening)

Clinical Examination .Medical
summary physician consult surgical
Examination (Men)

Pap smear (for Women) Consultations,

Pap smear (for Women) Consultations,

Clinical Examination .Medical
summary physician consult surgical
Examination (Men)

Pap smear (for Women)
Consultations, Clinical Examination
.Medical summary physician consult
surgical Examination (Men)

Gynaecologist consult (Women)

Gynaecologist consult (Women)

Gynaecologist consult (Women)

(29)
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KEERTI FURNITURES

COMMERCIAL - RESIDENTIAL - HOTELS - OFFICE

Interior and Tenkey Projects

What we do.

® Supply And Fixing Factory Made Furniture
Finish

® Main Door & Frames

@ Door’s — Lead Door, Hermed Meditech
Hospital Door’s

@ Pooja Door’s

@ All Type Teak Wood Furniture’s

@ Flush Door-Veneer / Lamianted Door's

® Wpc Frame & Door

@ Kitchen / Wardrobe / Cot / Sofa / Etc...

@ Wallpapper / Glass Paritiion Slim Line

@ Front Elevation — Sculptor Work

e

KEERTI FURNITURE
#18, Ganesh Nagar, 2nd street, GK Industrial Estate, Alapakkam, Porur, Chennai — 600 095.
Ct: M Murugan — 98408 79654
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The Southern Construction Research and
Development Service society

The Southern Construction Research and Development Service societyer epevd
GsriflevrarisenssTar gper eeriliyl vulpsd, s Gsmhlh Luins) s miserfled
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Societyed 2 piiflergms 9erGUT® enpsHIGDTLD.

K Bobsr 2 piiflermssrear FhaTsbsmens Rs.10,000/- \

Account Name : The Southern Construction Research &
Development Service Society
Bank/Branch : Indian Bank, South Usman Road
Account No : CA 455122578
K IFS CODE : IDIB000T115 /
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PK.P NARAYANAN
Advisor

P.N. Navin Kumar

HSLE
e IRON & STEEL SUPPLIERS

SHREE LAKSHMI AND CO

Our Product Range :

+ TMT/REBARS

+ Channels

+ MS Angles

+ M5 Rounds

+ MS Rails

¢« HR /CR/GP /GC
MS Sheets & Plates

+ Joists

# Billets

+ Wirerods

+ Galv. lron Wires

Supplier of All Superior Quality Steel Materials

VIZAL = "
@& Sieon JSw JNDAL?”
A SAIL Pride of Steel STEEL & POWER

71, Rasappa Chetty Street, Park Town, Chennai - 600003, TN
m: 98412 82 311 | 98840 29 311 e: shreelakshmi0311@gmail.com

“No Person Speaks about Religion

Particularly When They Require Life Saving Blood”




MD.DhaBnushkodi
anaging Director
NIPPON STEEL

Wholesale & Retail

(COIL & SHEET =
HR |
CR

GP

GA

PIPES

SQUAREPIPE 5 "
RECTANGLEPIPE o
ROUND PIPE

Res. Add. No:249K, APK Main Road, Villapuram, Madurai, Tamilnadu - 625 012
No:42B, Varadharajapuram, Nazarethpet, Poonamallee, Chennai, Tamilnadu - 600 123

E-Mail: nippondhanushkodi2016@gmail.com
spl@sunpressing.com Cell : +91 89735 55555
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i “CONSTRUCTION INDUSTRY — TURNING WASTE TO WEALTH” h

o Achieve the vision of sustainable infrastructure development of our nation combined with

I our Hon Prime Minister’s dream of a USD 5 Trillion economy by 2025, stressing on the

need for green, environment friendly, and cost-effective construction techniques, the issues
and challenges that are faced by the construction sectors when developing a comprehensive
construction waste management has to be reviewed.

Statistical data shows that construction and demolition debris make up almost 30 % of the
waste used for landfills sites around the world.

The construction industry plays a vital role in the economic growth of our nation and helping
the government to translate the socio-economic development plan for constructing building
and infrastructure projects (including housing, schools, highways, airports, ports etc.), which
significantly improve the quality of life of our citizens.

Due to rapid economic development, the waste generation has increased and has become a
burden, the landfills being the common way of waste disposal in our country. The issues surrounding
the generation of construction wastes need to be identified in order to create awareness among
the construction sectors regarding the importance and challenges in developing construction
waste management. The main challenge is managing organizations involved, (e.g., contractors),
who are not giving a high priority to proper waste management.

Construction industry is also reported as one of the pollution generators that destroy the
environment which in turn leads to undesirable negative impacts on the economy and society.
This is partly due to the construction industry’s linear-based practices of “take-make-consume-
dispose”; meaning, that since the resources are abundant and widely available, it is cheaper to
dispose.

Presently, the construction industry is seriously addressing the environmental impacts of its
operations, due to rising problems of resource depletion, global warming, high pollution level, and
an increased legislation.”

The most common strategy used in construction waste minimization studies is the “3R
principles (reduce, reuse and recycle)” ensuring that waste should be managed effectively, treated.
The waste should be reduced, reused and recycled before being disposed as waste into the
landfill. This should start from the planning (e.g., selection of materials) designing, procurement,
construction and demolition stage in the context of construction industry. Instead of disposing the
waste into the landfills, an early planning of selecting the most suitable materials would help in
promoting the recycling mechanism.

Studies show that the factors that influence waste generation in India is due to the dependency
on labour-intensive methods which produce a low level productivity and quality of construction
works.

In line with the objective of achieving a sustainable future, the construction industry has to
come up with “Strategic Policies for Improving Environmental Practices in Construction Industry”
and a “Strategic Thrust for Building an Environment that Enhances Quality of Construction

A robust infrastructure is the backbone of the economic development of any country. We
have a significant role in the development of our nation thereby saving the precious wealth for
the generations to come. Taking into consideration man’s impact on the environment, let us as
kBuilders’ focus this year on the theme “ TURNING WASTE TO WEALTH”.

J
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Urban Development - Chennai Metropolitan Development Authority-
Adjusting the Premium FSI charges already paid under the original
sanctioned Planning Permissions in the application for revised plans -
Approved — Amendment — Orders — Issued.

HOUSING AND URBAN DEVELOPMENT [UD1] DEPARTMENT

G.0.(Ms).No.189 Dated: 26.10.2022
SUSI(HGI QI(HLLD, RUUS 09,

Slpeueiten el <,6007T(H 2053
Read:-

1. G.0.(Ms).No.35, Housing and Urban Development
(UD-1(1) Department dated 18.02.2020.

Read also:-
2. From the Member Secretary, Chennai Metropolitan
Development Authority Letter No.C3(N)/5335/2018,
dated 18.06.2022.

ORDER:

In the Government Order first read above, the Member Secretary,
CMDA was directed to adjust the Premium FSI charges already paid by
the applicant under the original sanctioned Plan whenever they submit
revised Planning Permissions subject to certain conditions.

2. In the letter second read above, the Member Secretary, Chennai
Metropolitan Development Authority has stated that as per the G.O first
read above the premium FSI charges cannot be refunded/adjusted for the
revised proposals, if the construction on original planning permission has
commenced. Collecting premium FSI charge once again for the revised
proposal without adjustment of the premium FSI charges already
collected would result in double-jeopardy and as per the TNCD&BR,2019
the premium FSI charge is being collected at the rate of 50% of guideline
value for the excess FSI area over and above normally permissible FSI
area for Non High Rise Building and at the rate of 40% of guideline value
for the excess FSI area over and above normally permissible FSI area for
High Rise Building. Considering that certain amendment is needed for
adjusting the premium FSI charges already paid by the applicant under
the original sanctioned plan whenever revised planning permission is
applied and also requested the Government to issue suitable orders in this
regard.
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3. The Government after careful examination accept the proposal of
Member Secretary, Chennai Metropolitan Development Authority and
hereby amend the conditions issued in para 2 of the Government Order
first read above for adjusting the Premium FSI charges already paid under
the original Planning Permission in the application of revised plans as
follows:-
i) The floor area for which premium FSI charges has already
been collected shall be deducted for calculation of Premium
FSI charges in the revised proposal.

if)  All other - charges such as Development Charges,
Infrastructure and Amenities Charges, MIDC Charges and
Shelter Charges, etc., as applicable shall be collected for the
additional area over and above the floor area already
approved.

fii)  The premium FSI charges paid earlier shall not be refunded

except the dropping of proposal.

iv) The Developer / Applicant shall ensure that the structure
already constructed is safe and sound to withstand the
additional load due to the additional floor area proposed.
Necessary certification in this regard shall be obtained from
the Developer, Architect and Structural Engineer.

4. The Member Secretary, Chennai Metropolitan Development
Authority is directed to pursue action accordingly.

5. This order issues with the concurrence of Finance Department
vide its N0.3951/FS/P/2022, dated 18.10.2022.
(BY ORDER OF THE GOVERNOR)

HITESH KUMAR S.MAKWANA
PRINCIPAL SECRETARY TO GOVERNMENT

//FORWARDED BY ORDER//
SECTION OFFICER.
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'SOUTHERN CENTRE ACTIVITIES,
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BUILDERS” ASSOCIATION OF INDIA

{All India Association of Engineering Construction Contractors)

Southern Centre Estd : 1950

ook [ MEMBERSHIP APPLICATION FORM |
To Through
The Secretary, The Honorary Secretary,
BAI - Head Office BAI - Southern Centre
G-1/G-20, 7" Floor, Commerce Centre Plot No.Al, 1st Main Road, (Opp. to AIEMA)
]. Dadajee Road, Tardeo Industrial Estate, Ambattur, Chennal - 600 058
MUMBAI — 400 034 Ph : 044-2625 2006
Ph: 022-2352 0507 [ 2351 4802 Web : www.baisouthern.com
Website ; www.baionline.in E.mail : balsouthern1950@gmail.com /

baisouthern@yahoo.com

Dear Sir,

Please enroll my/our name (s) as PATRON / RENEWAL Member of Builders’ Association of India. I/We
am/are connected with the Building Profession / Trade / Construction industry as (please tick relevant box/s)

[ Civil Construction Contractors [_| Real Estate Developer [ Promoter Registered With

[] Electrical [] Architect/Engineer [] Central PWD

[] Plumbing [] Transporter [] state PWD

[ Fabrication [] Demolition [] MES

[] Roads [[] Manufacturers /Suppliers (] Railways

(] Water Proofing [] Dealers/Hirers [] Other State/Central Govt.Dept.(specify)
[_] Interior decorator [_] Engineering College/Polytechnics

] Repairs/Maintenance [] any other (specify)

L] any other (specify)

I fwe specialise in

I/We have read the Rules and Regulations of your Association and agree to abide by the same. Please find herewith sum of

Rs. /- (Rupees
} by Cash/CheguefDemand Draft No Dated
drawn on in favour of "BUILDERS ASSOCIATION OF INDIA"
towards the membership subscription.
Yours faithfully,
{For & On Behalf of)
DA L aanisiib i s {To be signed by Proprietor / Partner / Director of Attorney / Authorised Signatory)
(PTO)

@ @ Southern Builder———



Fill below in Block letters:

L Pl N A A i b i T T e s

Ltd Company /Institution and indicate
against each whether Partner / Director /
Executive attorney

a) a)
b) b)
c) c)
d) d)

Tel e Offboe s s rmmatsy R e e Mol e
BTV 2 siwniiisnimsinn snsiapnnss susamsniis smpismmica s s gt AT ORI, . s i o S M
2.Give names in case of partnership firm/ Name of the Person

who will attend and vote at the meeting with residence
address and contact numbers

Res [ Address. B Tele. NO. ccccoviiceenrrisisesne e ssne s msnens

PROPOSED BY i ssiivmrmsiimini e vramreresiviareins
SECONDED BY .iocunmsssinsnsnvnssssanismnveniipomssssisammioms sy
APPLICATION IN ORDER : FEES RECEIVED Rs. Receipt No.
Date Accepted by the Managing Committee at its meeting held on
at
SECRETARY'S NOTING SECRETARY

The Membership fees

The Patron Membership fee. Rs.29,700/-(inclusive of GST@ 18%)
Renewal Membership fee.  Rs.3627/- (inclusive of GST@ 18%)
Annual Membership fee. Rs.3745/- (inclusive of GST@ 18%)

Please enclose Recent Passport Size Photographs -
2 Nos, Photo ID and Address Proof.

Cheque may drawn in favour of BUILDERS ASSOCIATION OF INDIA.

Throuch RTGS / NEFT

Acct. Name : Builders Association of India
Bank Name : Indian Bank

Branch : Padi, Chennai

Account No. : 455121461

IFSC : IDIBOOOPOOL

——eSouthern Builder @




n Meridian
Hospital

The Family Hospital

-Uklﬂ. - e

WHERE
ULTIMATE CARE

IS ASSURED

E——— AR . W L A= § P
HIGHLY EQUIPPED INTENSIVE CARE UNIT (ICU)
- Ample Ventilatory Support « Brain stroke & bleeding management
« Dialysis & CRRT « Heart diseases management
(Kidney failure patients) - Poisoning / over dose /[ snake bites
- Accident & emergency « Multiple organ failure

surgery

044 - 6666 9966 [ 9910

Block 46-D, Jawaharlal Nehru Salai, Madhavaram, Chennai - 600 099

www.meridianhospitals.in | info@meridian-hospital.com

O Meridian Hospital .f Meridian Hospital (a8 Meridian Hospital _ meridian_mh




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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SURYADEV

RAYS OF PROGRESS

BUILDING THE FUTURE...
TRUSTED BY ENGINEERS

Unmatched in quality & purity

Suryadeyv, a promise of quality and strength, is one of the most trusted steel brands
in the nation. Suryadev TMT bars are the preferred choice of engineers and
architectsbecause of their superior strength, bendability and longevity.

A

Superior Exceptional Incredible High Bonding Fire, Earthquake & Unmatched
Strength Longevity Flexibility Strength Corrosion Resistant Quality

SURYADEV ALLOYS AND POWER PRIVATE LIMITED

No0.497 & 498, ISANA Building, 8th Floor, Poonamallee High Road, Arumbakkam,
Chennai - 600106. Ph: +91 44 42221000 | Email: mktg@suryadev.in | www.suryadev.in




