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Leaders in Timber

JAYARAJ INTERNATIONAL (P) LTD.

Timber Yard : No. 19, Puzhal Union Road,
Vadaperumbakkam, Chennai — 600 060
Projects Contact : 9840070992 | 9840815812 | 7092212666
Email : jayarajenquiry@gmail.com
Website : www.jayarajtimber.com
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MANAGING DIRECTOR

LEADERS IN TEAKWOOD

TEAK WOOD LOGS | TEAK SIZES | TEAK PLANKS | DOORS & WINDOWS

Our company has 30+ years of expertise in Teakwood, importing from around 15 countries across the World. We
operate from Chennai offering excellent quality, pest-free Teakwood at competitive prices to our customers.
We supply PAN India to Builders, Saw millers, Traders, Furniture Manufacturers, etc.
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Concretfing under

Special Circumstances

here are often situations in which concreting
must be done under special circumstances
such as constructions in basements, sewerage,
and marine works. In such occasions, concrete
is placed underwater or in contact with earth or sand.
Concrete placed under such difficult situations needs
special care. If proper precautions are not taken the
cement may be leached or the aggregates may become
segregated. It is also sometimes necessary to place
concrete under extreme weather conditions—either very
hot weather as in the summer in Delhi or in very cold
weather as in Kashmir during the winter. The present
demand on building and civil engineering structures
makes it imperative for work to be continued in extreme
hot and cold weather conditions. So it is necessary
to have complete knowledge on concreting in these
extreme conditions. This chapter deals with concreting
under such special circumstances.
1 Underground Construction
When concrete is to be laid below ground level in a
deep excavation (which may be water logged), the space
for working is temporarily created by excluding the soil
and water. This technique is generally called cofferdam
construction. A cofferdam is a retaining structure, usually
temporary in nature, which is used to support the sides
of deep excavations where water is present. These
structures generally consist of
(a) vertical sheet piling,
(b) a bracing system composed of either wales or struts
or prestressed tiebacks, and
(c) a bottom seal course, if required, to seal out the water.
Cofferdams are used in situations where the adjacent
ground must be supported against settlements or slides,
and in the construction of bridge piers and abutments in
relatively shallow water.
Cofferdamsusuallyfallunderthe category oftemporary
features necessary to construct the structure. As such,
the site in-charge is responsible for the proper design,
construction, maintenance, and removal of cofferdams.
He is required to prepare working drawings ensuring
safety at all times for the successful implementation of
the project.
1.1 Sheet Piles and Bracing
There are three basic materials used for the
construction of sheet piles: wood, concrete, and steel.
Wood sheet piling can consist of a single line of boards
(Fig. 1)—'single-sheet piling'—but is suitable only for
comparatively small excavations in which there is no
serious ground water problem.

A.R.Santhakumar
Former Emeritus Professor,
Department of

Civil Engineering IIT Madras

In saturated soils, particularly in sand and gravel,
it is necessary to use a more elaborate form of sheet
piling which can be made reasonably watertight with
overlapping boards spiked or bolted together, such as
the ‘lapped-sheet piling’ or ‘Wakefield’ system as shown
in Fig. 2.
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Lapped Wakefield
Fig. 2 Lapped and Wakefield sheet piling

‘Tongue and groove’ sheet piling (Fig. 3) is also used.
This is made from a single piece of timber cut at the mill

with a tongue shape at one end and a groove shape at

the other. > > >

Fig. 3 Tongue and groove wood sheet piling

Precast concrete sheet piles are normally used in a
situation where the precast members are going to be
incorporated into the final structure or are going to remain
in place after they fulfil their purpose. One normally does
not encounter precast sheet piling in minor structure
work.

Precast concrete sheet piling is usually made in the
form of a tongue and groove section. The piles vary in
width from 45 to 60 cm and in thickness from 20 cm to
45 cm. They are reinforced with vertical bars and hoops
in much the same way as precast concrete-bearing piles.
This type of sheeting is not always perfectly watertight,
but the spaces between the plles can be grouted (Fig. 4).

Aq < ¢ P v
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Fig. 4 Precast concrete sheet piling

In order to provide a more watertight precast concrete
sheet pile, two halves of a straight steel web sheet pile,
which has been split in half longitudinally, are embedded
in the pile (Fig. 5).
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Fig. 5 Concrete sheet piling with steel interlocks
Steel sheet piling is most commonly used and
is available in a number of different shapes. The
shape provides for bending strength and the interlock
(connection between the sheets) provides for the

Fig. 1 Single sheet piling alignment. Each steel company that manufactures
——— = Southern Builder (06} 0
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sheet piling has its own form of interlock. The simplest
shape is that known as the ‘straight-web’ type. These
come in various widths ranging from about 40 cm to 50
cm. The web thickness varies from about 10 mm to 12
mm. Straight-web sheet piling is comparatively flexible
and requires a considerable amount of bracing in areas
where the horizontal thrusts are large (Fig. 6).
&

2 S
Fig. 6 Straight section steel sheet piling

In order to provide a pile with a greater resistance
to bending, steel companies have developed the ‘arch-
web’ section (Fig. 7), in which the centre of the web is
offset so as to provide a greater moment of inertia in the
cross section. To provide for even greater stiffness, there
is the ‘deep-arch’ section (Fig. 8). The deep-arch section
is similar to the arch-web section except that the offset
in the web is increased considerably. A type known as
the Z-section (Fig. 9) has a stiffness considerably greater
than that of the deep-arch section.

%

Fig. 7 Arch-web steel sheet piling

The choice of the type of steel sheet pile to be used for
a given job depends largely on the capacity it is intended
to be used in. The straight-web section is comparatively
flexible so that it requires a considerable amount of
bracing when subject to a large horizontal thrust.
However, its size allows it be used in closed quarters,
where a deep-arch section or Z-section will not fit.

Sl e T

Uniform thickness.

Fig. 8 Deep-arch Fig. 9 Z-section steel
steel sheet piling sheet piling

The composition of the bracing system inside a
cofferdam depends upon the forces that will act on it,
the availability of materials, and the costs connected
with the system. Wood and steel are the materials used
normally. Prestressed tiebacks are often used in large
land cofferdams, where the system of cross-bracing is
impractical.

It is required that excavations be completed to the
bottom of the footings before the driving piles. As in many
other areas of our work, there are times when engineering
judgement should be used depending on the type of soil,
amount of excavation required, type of pile, and depth
below the water surface. Normally, excavation would be
done by submerged clamshell, with the elevations being
checked by sounding.

In the case of pile foundations, it is often advisable to
over-excavate a predetermined amount to compensate
for the heave of the material caused by pile driving
displacement. This is done to eliminate the need for
excavation after driving. If excavation is needed, one

(1)

should ensure that none of the driven piles are damaged.

Following the installation of the cofferdam, the
footing can be excavated and the piles driven. Usually
the footing area must also be dewatered. Depending on
the volume of water present, this can be achieved by
pumping. Otherwise, a seal course may be necessary. A
seal course is intended to control and remove water from
the excavation.

As the name implies, a properly constructed seal
course seals the entire bottom of a cofferdam and
prevents subsurface water from entering the cofferdam.
In so doing, it permits the construction of footings and
columns or other facilities in the dry. The seal course
is a concrete slab placed under water and constructed
thick enough so that its weight is sufficient to resist the
uplift from hydrostatic forces. In terms of its importance
to the designed structure, the seal course normally has
no structural significance.

The decision as to the thickness of seal course
required, or whether the seal course is to be eliminated,
is based on the conditions encountered on the jobsite.
The plans also contain the provisions for adjusting the
footing elevations if seal courses are eliminated. In usual
field practice, this decision is not a difficult one to make.
In most cases of absence of water, a seal course is
clearly not needed.

Concrete directly placed under water without creating
a water-excluded zone using a cofferdam involves the
tremie and other methods, which will be discussed later
in underwater concreting techniques.

In addition to the usual pre-pour matters, such as
access and suitability or adequacy of equipment, sufficient
soundings should be taken to verify the elevations.
Particular attention should be given to the perimeter of
the cofferdam and the pile locations. Soundings can
be accomplished using a flat plate of suitable size and
weight at the end of a rod or rag tape. This device can be
used not only to determine elevations but also, to some
extent, to determine the nature of the material (soft or
firm). During the pouring, soundings can again be used
to verify the elevation of the top surface of the concrete.
Because of the type of operation, surface irregularities can
be expected, particularly in pile footings. The important
thing is to check for proper thickness throughout and the
absence of excessive low spots. A minimum cure period
of 5 days is required before dewatering.

The thickness of the seal course is important. For
example, seal courses in pile footings are constructed
one foot thicker than required to allow for surface
irregularities. The bond friction between sheet piling and
concrete is disregarded. The minimum thickness of seal
course concrete is 60 cm.

Dewatering can present some anxious moments
since the cofferdam and the seal course are put to the
test in this phase. Dewatering is sometimes conducted
in stages for a moderately deep cofferdam. At each
stage, intermediate bracing systems are installed before
proceeding deeper. Depending on the particular design,
these internal braces restore the stability of the system.

Uy,
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Sheet pilings are not watertight and minor leaks
can be expected as the cofferdam is dewatered. These
leaks occur along the joints between adjacent sheets.
Sawdust, cement, or some other material can be used
to plug these leaks, which are ordinarily not a problem.
Dropping the blocking material into the water adjacent to
the leaking sheets usually achieves this. Flow through
the leak carries the fine material to the problem area and
seals the crack or opening. A sump built into the surface
of the seal would be helpful in keeping the work area
reasonably dry. Obviously, sumps should be located
outside the footing limits.

Prior to proceeding with footing work, all high spots
in the seal have to be removed. All scum, laitence, and
sediment must also be removed from the top of the seal.
This can be very time consuming and expensive. The
effect can be reduced significantly if the seal is placed
carefully.

Cofferdam work presents safety problems unique to
this type of construction. Among them are limited access,
limited work areas, damp or wet footing, and deep
excavations. Provisions must be made for safe access in
terms of adequate walkways, rails, ladders, or stairs into
and out of the lower levels. The work site may be within
a waterway, in which case additional safety regulations
may apply. These would include provisions for flotation
devices, boats, warning signals, and suitable means for
a rapid exit in case of accidents.

2 Concrete Construction in Marine Environment

Even as concrete is replacing structural steel for all
types of construction on land and even for tall structures
such as towers and chimneys, the use of concrete for
the construction of on- or off-shore marine strutures is
also increasing. This has special significance in India
with over 6000 km of coastline, over 15 ports and
dock installations, and a large number of navigational
aids such as lighthouses. The search for alternative
techniques and materials for the construction of such
structures has assumed importance in the wake of off-
shore oil exploration. Increasing transportation also
calls for the construction of large-span bridges over
lakes and backwaters to cut down transport distances
and, therefore, save fuel and reduce the delivery time of
goods. All these infrastructure building calls for increasing
construction activities of the types listed in Table 1, in or
near the sea.

Table 1 Location of marine structures

Facility Type of structure*
Floating storage tanks Type |

Floating docks Type |

Barges, boats, and ships Type |

Floating navigational aids Type Il

Underwater tunnels/bridges Type Il
Lighthouses off-shore/on-shore Types Il and I
Off-shore oil platforms Type lll
Large-span bridges and piers Type llI

Coastal protection structures Type IV

Fort and harbour structures Type IV

Type IV

Source: Compiled and edited from the notes for the
course on Design and Construction of Off-shore and
Marine Structures, January 1981, SERC, Madras

*This column indicates the nature of the location in
relation to the sea, coast, or seabed. Type | indicates
freely floating structures, type Il indicates floating
structures submerged and/or anchored to the seabed,
type lll indicates structures supported at the seabed, and
type IV indicates coastal or extended structures.

The use of materials and techniques for constructing
such structures are discussed in the following section.

While many of the structures mentioned here could
be claimed to have been built early in the nineteenth
century, the scope for using concrete for all these
structures has increased in recent times. To emphasize
the experience gained by now, the world over, with these
concrete structures, some examples of historic structures
are quoted below:

Airports and runways (seaside)

Qil platforms built in at Ekofisk,

1960-70 Ardyne point, and
Tasmania

Boats built in 1848 by Lambot in France

Harbours built 100 years back in Norway

Bridge piers 150-300 m? at in Denmark

the base built in 12-25 m deep

water (1925-42)

Carriers built in 1917 in Norway

Underwater tunnel built in 1970 | BART, USA

(40 m seawater)
Floating docks, from 1929

100 boats during World War |
and Il
100 boats weighing 6000 t dwt

Seaside airports extended to the
sea

Erstwhile USSR
USA

Erstwhile USSR

Hong Kong, New
York, and Nice

The use of reinforced concrete in sea-related
structures started with Lambot’s boats in 1848, one of
which built in 1876 is still afloat. Concrete has been
utilized for coastal structures, lighthouses, etc. for about
100 years, and the recent inspection of 67 old concrete
blocks from the Los Angeles breakwater showed
essentially no loss of strength and the form marks were
still clearly visible.

Piles, piers, bridge piers, and floating drydocks have
histories of high durability performance extending to over
50 years in environmental conditions ranging from the
subarctic to the sub-tropical.

Concrete ships were built in substantial numbers
in World War | and Il. They demonstrated excellent
performance as far as corrosion resistance and fatigue
resistance are concerned. One of the World War | vessels,
the Selma, has been beached at Galveston since 1922.
It utilized expanded shale lightweight aggregate and a
design cover of 2 cm with an actual cover of only 1 cm in




many places and yet is still in a good condition.
2.1 Recent Developments

The availability of a set of new techniques and
materials has led to the wider use of concrete structures
in sea. Some of these are listed in Table 2.
Table 2 Materials and techniques used for building
marine structures

Materials/techniques Application

Ferro-cement Thin watertight walls

Fibre reinforced concrete | High impact resistance

Polymer concrete Impermeable, high-

strength concrete

Epoxy coatings Water proofing even
under high pressure in

deep sea

Lightweight concrete Self-weight reduction
up to 75% compared to

normal, dense concrete

Sacrificial anodes Protection against

corrosion
Prestressed concrete Crack-free massive
structures
Expanded polystyrene Adds buoyancy to hollow
foams concrete

Pumping of concrete Continuous supply of
uniform grade concrete
in large quantities to

inaccessible areas

Slip forms Continuous concreting

to a height of 6 m/

day without joints and,
therefore, speeding up
construction and avoiding
critical joints vulnerable to

water penetration

Galvanized/stainless
steel/FRP reinforcement
bars

Reducing corrosion in
embedded steel

If we analyse some of these materials/techniques, it
can be seen that fabricated steel had to be eliminated
as a structural material in preference to other corrosion-
resistant materials for oceanic structures. The main
reasons for this are the following.

(a) The sheer size of the structure calls for using a plate
thickness of up to 100-125 mm at the nodes when
welded. Good weldability is difficult to achieve in such
situation, to obtain the notch durability needed.

(b) The corrosion of steel and resulting loss of metal at
about 0.4 mm of thickness per year could reduce the
strength of the structure substantially over a 50-year
lifecycle. The maintenance required to counteract
this could become extremely expensive. Moreover,
corrosion of steel causes cracks and these could
substantially reduce the fatigue strength of steel
under seawater.

(c) In the case of storage-type oil platforms—producing
30,000 KL per day—it is not easy to construct large

caissons in steel to store the oil.

(d) Design parameters rule out steel for some structures.
For example a jacket-type steel platform may carry
a 180 t load directly on one leg as well as 540 t
resulting from moments due to wave/current forces
in 50-m-deep seawater. In other words only 33%
of the capacity is used for carrying the load. When
this design is used for 150-m-deep water, the direct
land payload will be roughly the same, whereas the
component due to the moments will increase three-
fold to 1620 t, i.e., the direct land payload will be just
about 10%. In such a situation, for the purpose of
stability, a heavier base or a lowered centre of gravity
is essential, which cannot be provided by steel.

2.2 Underwater versus Land Constructions
The use of concrete for large structures has been

quite common on land and, therefore, the technology
and related parameters may be considered as well
understood. However, there are special considerations
for construction in or near sea. Structures on land are
exposed entirely to uniform environment, whereas in the
sea the following environments are common.

(a) A temperature range of 20—40°C above water—in the
ocean around India— even as the submerged zone
has only a near uniform temperature, below 20°C. In
cold regions, these variations could be much higher.

(b) The atmosphere around is laden with salt and fully
saturated. The salinity of water is around 3.5%. The
salts which are present in significant quantities in
most seas are sodium chloride, magnesium chloride,
calcium sulphate, potassium chloride, and potassium
sulphate. Concentrations vary from sea to sea
although the total salt content is about 35 g/L.

(c) Winds over seas are higher than over land. Structures
are subjected to cyclones/ hurricanes/typhoons of
speeds up to 200 km/h.

(d) A free-standing structure in sea could be subjected
to a total lifecycle loading of small waves at 2 x 108
cycles with an estimated period of 9-18 s.

(e) Lateral forces from waves could go to such values
as 40,000 t in extreme cases on free-standing large
structures in sea.

(f) Accidents caused by hits from floating objects such
as a bulk carrier of 500,000 dwt are possible in the
case of off-shore structures.

(g9) The temperature and oxygen content of surface water
may change due to waves and wave-induced mixing.
Water well below the sea level remains in uniform
temperature, resulting in a temperature gradient. In
the case of storage platforms, gradient could be quite
steep.

(h) Implosion due to pressure on the walls of supporting
columns is also possible.

(i) Organic growth, swell of concrete, and marine fouling
can add to self-weight by 7% to 10% and therefore
affect buoyancy.

(j) Sulphate of magnesium present in seawater and
its reaction on cement in concrete could lead to the
expansion of concrete.

(k) External pressure or loading on concrete at 20 m
depth of seawater is around 2 t/m2 in case the
structure has cavities.



Tax Corner

GST on _
Real Estate Sector B o Commrtor LW

We have been getting repeated calls on GST rates for Real Estate Sector. (ie) from Flat Promoters and Joint
Developers. We try to explain in simple charts to enable our members to understand the GST on various types..
These are the present rates considering the various amendments and notifications. Efforts have been taken to give

a correct and clear picture.
Please check the present rates from time to time before entering into a new venture.

Goods and Service Tax:
1. Apartment:
As per RERA — An “apartment”
> whether called block, chamber, dwelling unit, flat, office, showroom, shop, godown, premises,
suit, tenement, unit or by any other name, means
> a separate and self-contained part of any immovable property,
> including one or more rooms or enclosed spaces, located on one or more floors or any part
thereof,
e inabuilding or
e on a plot of land, used or intended to be used for any residential or commercial
> use such as residence, office, shop, showroom or godown or for carrying on any business,
occupation, profession or trade, or for any other type of use ancillary to the purpose specified;
2. Residential Apartment:
An apartment intended for residential use as declared to the Real Estate Regulatory Authority or to the
competent authority.
> An apartment intended for residential use
> As declared to the RERA or to the competent authority
3. Commercial Apartment:
An apartment other than a residential apartment
4, Affordable Housing Unit:
A residential apartment in a project having a carpet area not exceeding
> 60 sq.mts(645 SFT) in metropolitan cities or
> 90 sg.mts(969 SFT) in cities or towns other than metropolitan cities and
> for which the gross amount charged is not more than 45 Lakhs rupees
5. Real Estate Project [REP]:
The same meaning as assigned to it in clause (zn) of section 2 of the Real Estate (Regulation and
Development) Act, 2016 (16 of 2016) The Development of a building or building consisting of apartments
or

> Converting an existing building into apartments or
> Development of land into plots or apartments
>for the purpose of selling all or some of them
6. Residential Real Estate Project [RREP]:
> It means a REP in which the carpet area of the commercial apartments is not more than 15 per
centof the total carpet area of all the apartments in the REP;
>REP where Commercial apartment is <=15% of Total Carpet Area
7. Floor Space Index [FSI]:
The ratio of a building’s total floor area (gross floor area) to the size of the piece of land upon which it is
built
8. Carpet area:
The same meaning is assigned to it in clause (k) of section 2 of the Real Estate (Regulation and
Development) Act, 2016 (16 of 2016);
> The net usable floor area of an apartment
> Excludes area covered by external walls, services shafts, exclusive balcony or veranda and
exclusive open terrace area
> Includes area covered by internal partition walls
9. Developer — Promoter:
A promoter who is constructing or converts a building into apartments or develops a plot for sale.
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10. Landowner — Promoter:

A promoter who transfers the land or development rights or FSI to a developer-promoter for the
construction of apartments and receives constructed apartments against such transferred rights and sells
such apartments to his buyers independently.
11. Gross value for the Apartment:

Sum total of:

> The amount charged for Construction services
> The amount charged for the transfer of land or undivided share of land, as the case may be
including by way of lease or sublease; and
>Any other amount charged by the promoter from the buyer of the apartment including

preferential location charges, development charges, parking charges, common facility charges etc.

12. GST Rate for Builders for the supply of Residential or commercial projects:

Supply of Apartments with Land:

Nature of Project Rate Deduction for Rate of Tax Conditions

Land Value
Affordable Residential 1.5%*1/3=0.5 1% No Input Tax Credit
Non-Affordable 7.5%*1/3=2.5 5% No Input Tax Credit
Residential
Pure Commercial 18%*1/3=6 12% With Input Tax Credit
Projects

13. GST Rate for Builders for the supply of Residential and commercial projects:

a. Real Estate Project where Commercial Apartment is less than 15% of Total Carpet Area:

Nature of Project Rate Deduction for Rate of Tax Conditions

Land Value
Affordable Residential 1.5%*1/3 =0.5% 1% No Input Tax Credit
Non-Affordable 7.5%*1/3 = 2.5% 5% No Input Tax Credit
Residential
For Commercial Portion | 7.5%*1/3 =2.5% 5% No Input Tax Credit

b. Real Estate Project where Commercial Apartment is more than 15% of Total Carpet Area:

Nature of Project Rate Deduction for Land | Rate of Tax Conditions
Value
Affordable Residential 1.5%*1/3 = 0.5% 1% No Input Tax Credit
Non-Affordable 7.5%*1/3 = 2.5% 5% No Input Tax Credit
Residential
For Commercial Portion | 18%*1/3 = 6% 12% With Input Tax Credit
14. Supply by Sub-Contractor:
Nature of Project Rate Deduction for Land | Rate of Tax Conditions
Value
Pradhan NA 12% With Input Tax Credit
MantriAwasYojana
[PMAY] and its likes
Other than the above NA 18% With Input Tax Credit

(11)
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Conditions to avail 12% under PMAY Scheme:
> Under PMAY Scheme, an Affordable Home Carpet Area is more than 50% Carpet Area of a Non-

Affordable Home.

15. Conditions under New GST Rate for the Builders:
> Do not avail of Input tax credit and report asineligible in GSTR 3B
> GST has to be paid on the transfer of Development Rights under RCM by the Builder
> At least 80% of Procurement should be bought from registered vendors other than TDR, long-
term lease premium, salami, FSI, electricity, high-speed diesel, motor spirit, and natural gas.

> GST has to be paid @18% on purchases from an unregistered person when the purchases fall less

than 80% rule other than cement. For cement GST rate @ is 28%.
16. Joint Development Agreement for Builder Perspective:

Area Sharing Agreement:

Nature of Project

Rate Deduction for
Land Value

Rate of Tax

Conditions

Sold units before
completion certificate
[CC] / Occupancy
Certificate [OC]. Sale of
Flats — GST levy

7.5%%1/3 = 2.5%

5% [Forward charge]

Amount to be collected
from Customer. No
Input Tax Credit

Unsold Units after
completion certificate
[CC] / Occupancy
Certificate [OC]. Sale of
Immovable property, No
GST levy. However, the
same portion of amount
to be paid for the
Transfer of
Development Rights

7.5%*1/3 = 2.5%

5% [Reverse Charge]

It should be paid by the
Builder from his own
pocket. No Input Tax
Credit

17. Joint Development Agreement for Land Owner Perspective:

Area Sharing Agreement:

Nature of Project

Rate Deduction for
Land Value

Rate of Tax

Conditions

Sold units before
completion certificate
[CC] / Occupancy
Certificate [OC]. Sale of
Flats — GST levy

7.5%*1/3 = 2.5%

5% [Forward charge]

Amount to be collected
from Customer. Avail of
Input Tax Credit

Unsold Units after
completion certificate
[CC] / Occupancy
Certificate [OC]. Sale of
Immovable property, No
GST levy. However, the
same portion of amount

Treated as Immovable
Property

NIL GST Levy

ITC to be reversed since
the services are
exempted.
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to be paid for the
Transfer of
Development Rights

Development Rights
which are to be paid by
the Builder

Exempted for Builder

NIL GST Levy

ITCis to be reversed
since the services are
exempted

18. Construction Services by Sub-Contractors:

TYPE OF SERVICES

Commercial Apartment

Residential Apartment

Affordable Housing Apartment

Partly Affordable Where Affordable Housing >50%
of Non-Affordable Housing

RATE OF TAX

18% — With ITC
18% — With ITC
12% — With ITC
12% — With ITC

19. Computation of GST on Development Rights:
Value for Development Rights:

Value of similar apartments charged by the promoter from the independent buyers nearest to the date on
which such development rights or FSI is transferred to the promoter Rate of Tax: 18%

Time of Supply: Date: JD Date / Allotment Letter Date
Computation of GST on Development Rights

¢ Land Owner Share of Units * Launch Price(JD Date) * 18% (OR)
o (Carpet Area of LO Share * Launch Price per unit of Carpet Area * 18

20. GST under RCM on TDR for Promoters:

The carpet area of the residential apartments was
un-booked on the date of issuance of the
completion certificate or first occupation

GST payable on TDR *

The total carpet area of the residential apartments
in the project

Subject to a Maximum of
o Value of unsold Apartments * (5% or 1%)
e Remaining un-booked on the date of issuance of completion certificate or first occupation
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APPLICATIONS OF DRONE TECHNOLOGY

IN CIVIL ENGIN EERING DR. Colonel. P Nallathambi
Ph.D (Structural Engg),
Introduction. ME, MBA, FIE, FIV)

More than $500 billion, revenue forecast for the drone business by 2030. Given its current rate
of development, it can believe that this prediction will come true. Unmanned aircraft have been
crucial to the operations of many enterprises and governmental organizations in recent years,
including monitoring the Earth's surface, agriculture, construction, and surveillance, to name a
few. Drone features are proven to be incredibly valuable in locations where a man cannot access
or operate in a fast and efficient manner, from speedy deliveries during rush hour to surveying an
unreachable military base.

Drones, also known as unmanned aerial vehicles (UAVs), perform duties ranging from the
ordinary to the extremely deadly. These robot-like aircraft can be seen rescuing avalanche victims
as well as delivering groceries to our house- and almost everywhere in between.

Drones have been present for more than two decades, but their origins can be traced back to
World War | when both the United States and France worked on constructing unmanned aircraft.
However, the previous few years have been noteworthy in terms of drone adoption, industry
utilization expansion, and global awareness. The level of autonomy of a drone can range from
remotely piloted (a human controls its movements) to sophisticated autonomy (a system of
sensors and LiDAR detectors calculates its movement).

_ ~ T forecasting hurricanes and tornadoes. (k) Development

%&Am o of hundreds of more uses of drones is underway due
SAWE “:ssl e to the multiple investments pouring into this promising
industry every day
In the last few decades, Unmanned Aerial Vehicle-
Data Acquisition flowchart ~ systems (UAVs) or Drones have become relevant in

Different drones may travel at different heights and the Construction and Engineering Industry. Drones are
distances. Close-range drones can often go up to three being used in the Construction and Engineering industry
miles and are generally utilized by amateurs. Close- in many aspects, such as project development, project
range Unmanned Aerial Vehicles (UAVS) have a range management, construction surveying, construction
of about 30 miles. Short-range drones, which can go up  safety, construction inspection, volume measurements
to 90 miles, are mostly employed for surveillance and and 3D Modeling. The purpose of this technical paper
intelligence gathering. Mid-range UAVs have a 400-mile is to provide an overview of UAVs, a description of the
range and could be utilized for intelligence gathering, applications on how drones are being utilized in the
scientific studies, and meteorological research. The construction industry, and the collaboration of local
longest-range drones are known as "endurance" UAVs, contractors' current and future drone utilization in
and they may travel over 400 miles and up to 570 miles  Construction Engineering and Technology.
in the air. The use of drones is expected to create 100,000 jobs

Drone technology has evolved and thrived in recent by 2025, according to the Association for Unmanned
years, from technically staffing critical military regions Vehicle Systems International (AUVSI). The construction
to enticing enthusiasts all over the world. Individuals, industry is expected to account for the largest growth
businesses, and governments have realized that drones in the commercial industry of drone use. The use of
have a variety of valuable qualities, including (a) Aerial drones in the construction and engineering industry is
photography for journalism and film. (b) Express shipping continually growing. Some of the areas of drone use
and delivery. (c) Gathering information or supplying in the construction and engineering industry consist of
essentials for disaster management. (d) Thermal sensor survey mapping, inspection, and job material tracking.
drones for search and rescue operations. (e) Geographic Survey mapping with drones has changed the industry.
mapping of inaccessible terrain and locations. (f) Building The use of drones in surveying has made the job safer,
safety inspections. (g) Precision crop monitoring. (h) and the speed of producing a survey has decreased from
Unmanned cargo transport. (i) Law enforcement and hours to minutes. Drone mapping makes it possible to
border control surveillance. (j) Storm tracking and be able to access areas that may be inaccessible by
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foot. Drone mapping is less expensive than traditional
methods of surveying. The accuracy of drone mapping
is within 3mm.

Successful Use of Drones in Civil Engineering. (a)
Arial Photography. (b) Real Estate. (c) Mapping. (d) 3D
image. (e) Real-Time Monitoring. (f) Disaster Response
Relief. (g) Damage Assessment. (h) Infrastructure

Monitoring. (i) Inventory Management. (j) Pipe Line and
Power Line Monitoring. (k) Surveillance. (I) Transport
Monitoring. (m) Monitoring Structures.

Keeping Track of Current Progress. Shooting Island
The Major Benefits of Using Drones In Civil
Engineering.

Civil engineering is an industry responsible for
designing and creating many of the systems needed for
our cities to function. It is an industry that requires a lot
of planning, innovation, and creativity. Civil engineers are
consistently trying to find ways to optimize their processes
to perform their job more effectively. One solution that
many civil engineers are beginning to take note of is
the addition of drone technology into their workflows.
Drone application in civil engineering is a great way
to streamline processes, enhance best practices, cut
costs, and increase efficiency. There are many benefits
of drones in civil engineering, and for creative and
innovative project managers, these pieces of technology
can become an essential part of their everyday work.
Drones are valuable tools that can be used in a variety
of ways, giving them a multi-dimensional utility in the civil
engineering industry. The major benefits of using drones
in civil engineering are highlighted in subsequent paras:
Planning and Design: Streamlining the Surveying
Process.

Planning and design is an essential part of civil
engineering. Meticulous design processes are the key
to a successful project. The planning and design phase
provides the basis for how everything will go, and using
a drone can positively reshape civil engineering team
conducts. Surveying can be a hassle, requiring team
members to visit sites on foot and collect as much data

as possible. With drone surveying in civil engineering,

this entire process is made easier and more effective.
Drones allow to create site maps of areas, with overhead
views displaying topography and other important
environmental data.

The data from a drone survey will provide a baseline
that allows us to improve upon the planning and design
process. Drones will give the visual data that can be re-
visited, and provide more in-depth details that will make
planning much simpler. Some drones are capable of
providing orthomosaic maps, which add a new layer of
detail. Rather than sending multiple team members to
survey the potential site, can get faster and more cost-
effective data from aerial photography. Drones will give
you information like topography and environmental
details. All of this will make a big difference in the planning
and design process, as it will allow us to operate with
greater levels of information. It is also much easier and
safer than sending team members out to unfamiliar sites.
Increasing Productivity. Consistent productivity is
integral to the success of civil engineering projects, and
drone technology in civil engineering is a great method of
increasing productivity. Having high-quality, visual data
will allow a team to make more informed decisions, which
will in turn lead to an overall increase in productivity.
Another area where drones increase productivity is filling
roles that workers might've had in the past. This will free
up time for people to focus on different areas, saving time
and money. Drones can investigate areas on sites and
provide inspections more quickly and efficiently, leaving
workers to focus on jobs that require a human touch.
Shareable Data. Visual communication helps teams
stay up to date with each other, and having open lines of
communicationisintegral to a successful project. With civil
engineering, there are often a lot of different shareholders
involved in the project, so keeping everyone in the loop
is extremely important. Whether it's a private contractor
or a government contract, stay connected with both off-
site team members and other relevant shareholders.
One of the uses of drones in civil engineering is to
create easily shareable data. Sending written updates is
one thing, but drone imaging provides comprehensive,
visual details to relevant parties. Many people involved
with the project are either too busy or too distant to
consistently make the trip, so having a civil engineering
drone to provide aerial photographs, videos, and maps,
will make communication much easier. It is also a great
way for decision-makers to provide information to team
members. Rather than having to verbally direct them to
parts of the sites to address issues, they can just provide
visual data from drones to communicate where and what
needs to be done.

(&

)

Southern Builders———



—— = Southern Builder

Keeping Track of Current Progress. Staying under
budget and on time is vital to the success of a civil
engineering job. Everything should operate on a
timeline, and making sure that that timeline is being
kept will ensure a smooth process. This is an important
application of drones in civil engineering. As aerial data
will allow teams to keep track of the current progress
effectively and accurately. A drone flyover helps show
changes and progressions of the project site. Comparing
the initial map of the site during the surveying process
with a current flyover of the site side by side will give
intricate insight into what has been done, and what still
needs to be done. These images will help decision-
makers monitor their project, and ensure that everything
is on schedule. It will also reduce the amount of time
decision-makers need to spend on-site.

Shooting Island. There are many success stories of
drones helping civil engineers effectively do their jobs.
One example of this is the Shooting Island restoration.
This is a 150-acre island that needed to be surveyed, but
the size and conditions of this island made that extremely
difficult with traditional methods. With wetlands on the
island, and shallow water nearby making an approach
by boat difficult, civil engineering drone videography
made for the most practical solution. Aerial photography
helped and provide important details in this project,
where the goal was to restore the badly eroding shores
of this wetland. With high-quality, visual data in place, the
restoration process could begin, restoring this important
habitat to full strength.

Improvement of the Workflow. As a decision-maker
in the civil engineering industry, being aware of the
opportunities drone use in civil engineering can provide
is a great way to get ahead and optimize their business
through drone use. Drones technology can help
professionals to cut costs, increase efficiency, streamline
communication and the innovative civil engineer would
greatly benefit from the application of this important new
tool. The phenomenal rise in drone usage has led to
the development of ever more sophisticated software,
among which is 3D mapping software. They are used in
creating stunning 3D models, large orthographic photos,
and elevation models too.

Other Uses of Drones in Civil Engineering.

The use of a drone for surveying is now widespread
and operational for several applications for instance,
High-quality Digital Elevation Model (DEM) generation,
quarry monitoring, archaeological site surveys, forest
management, 3D modelling for buildings, land cover
mapping, digital terrain model, monitoring and change
detection, digital urban planning, orthorectification

services and many more. Drone mapping has a wide
scope and potential for construction, agriculture, mining,
infrastructure inspection and real estate. Having a clear,
accurate photograph or 3D model of the project area,
complete with measurements, is advantageous in terms
of decision-making. Following are some applications of
drone data.

A drone survey will provide easily and rapidly an
aerial overview that will greatly help project managers
in order to, among others: (a) Study the site before the
operations start. (b) Monitor and control the evolution of
the activities and proceedings. (c) Present an overview
of a site. (d) Check the quality of the work. (e) Follow
the deadlines in relation to the work progress. (f) Monitor
the compliance of the works with the specifications. (g)
Promote their know-how, skills and knowledge for future
projects. (h) Bring out and underscore the quality of the
work.

Thanks to the multitude of functionalities that benefit
our drones, it is for instance possible to take pictures in
a fully automatic mode. This will allow the UAV to get
aerial shots from exactly the same perspective (GPS
coordinates, altitude, direction and slope of the camera)
in order to monitor the evolution of an object, a place, a
building, a site or a structure over time. High technology,
precision, adaptability, endurance and robustness are
some of the numerous Unmanned Aerial Vehicle (UAV)
qualities explaining why drones are so important in
improving the working quality in demanding sectors like
architecture and civil engineering.

Mapping in Civil Engineering Designs.

Civil Engineering design requires accurate and
precise topographic mapping data to ensure that design
parameters reflect real-world conditions. The low
altitude requirement of the drone means denser surface
sampling which often results in higher accuracy than
conventional ground surveys. Drone mapping can also be
supplemented with conventional survey measurements
on critical hard surfaces and drainage structure inverted
elevations when needed. Turnaround times are faster
and drones can provide digital orthophotos, video and
images to support planning, design and future project
monitoring.

Land Planning Mapping. Land planning requires
mapping information that can be relied upon and that
doesn't break the budget. With affordable aerial drone
mapping solutions, no need to take chances with outdated
or questionable mapping/data sources. In many cases,
drones can provide data that fits in to planning budget.
GIS Base Mapping and Data Acquisition. No
matter which GIS specialty you work in—forestry, asset
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management, environmental, agriculture, remote
sensing, oil, and gas or other—aerial drone mapping
can provide accurate data quickly and cost-effectively.
With an easy-to-deploy aerial mapping drone, capture
accurate aerial imagery and transform it into 2D ortho
mosaics (maps) and 3D models of small- and medium-
sized sites. Using an aerial drone means, take to the
skies virtually whenever needed. With low operating
heights, cloud cover is rarely an issue.

Site Inspection / Construction Monitoring / As-
Built Mapping. Remote site inspection, construction
monitoring, and as-built mapping are now made fast,
easy and efficient using aerial drone mapping and
photography. Monitor construction progress with periodic
mapping from start to finish of a project. Verify grading
cut/fill quantities as site work progresses. Provide
stakeholders with reports containing dated mapping,
video and photography. Map final site improvements and
provide agencies with as-built information.

Drone for 3D Modelling. LiDAR drones are equipped
with LIDAR sensors, which survey landscapes and collect
detailed data that can be used to create 3D models.
Drones with LIDAR technology can provide significantly
more accurate data than drones without the technology.
Aside from making it easier for drones to navigate varied
surfaces, LiDAR allows them to locate targets in search
and rescue missions, evaluate crops in agriculture, and
many other things.

Disaster Management. Drones provide quick means,
after a natural or man-made disaster, to gatherinformation
and navigate debris and rubble to look for injured victims.
Its high-definition cameras, sensors, and radars give
rescue teams access to a higher field of view, saving the
need to spend resources on manned helicopters. Where
larger aerial vehicles would prove perilous or inefficient,
drones with their small size are capable to provide a
close-up view of areas.

Railway Corridor, Roads, and Power Line monitoring.
Drones are used in monitoring public utilities like Roads,
Railways, Powerline, Canals, etc. With close vigilance
over the track, one can monitor its condition and
maintain it accordingly. For railway corridor mapping,
a drone survey is very helpful to provide ultra-high-
resolution imagery along the corridor and later helps in
the implementation of the project.

Smart Cities and Commercial Applications. Drones are
becoming a necessity for smart city growth in India. Apart
from household fun, drones have become a popular tool
for city inspections, business advancement, and disaster
relief. With built-in 3D mapping and cloud technology,
drones provide cities with the ability to track and record

1
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data they never could before. One large benefactor
of smart city drones has been streamlined building
inspections. Drone surveillance allows city planners
clearer visuals over construction and development sites.
Areas that were previously too hard for inspectors to
access are now within reach with the help of drones.
Traffic Management. Switzerland is on the cusp of
becoming the first country to formally integrate drones
into the air traffic management system that controls its
airspace. A similar, though more modest, model in the US
called Unmanned Aircraft System Traffic Management
(UTM) has been developed by NASA. Managing and
tracking small drones is key to opening the commercial
market for drone services. This will be a new revolution
in air traffic management system and in future, Lot of
unmanned flying machines roaming over the city can be
seen shortly.

Pipeline Survey. Drones are being used increasingly by
pipeline companies to help with everything from surveying
and mapping during the route planning process, to right-
of-way monitoring once pipelines are operational. With
each of these surveys, the typical information provided
is topography, existing utilities, the location of property
boundaries, staking the construction footprint for

construction, measuring newly installed pipelines and
keeping track of materials during constructions.
Impact of Drones in Civil Engineering.

The advances in drone technology over the last
few years have modified how we utilize them. Drones
and unmanned aerial vehicles (UAVs) are no longer
just considered high-tech toys. The benefits of these
innovations are particularly prevalent in the civil
engineering field.

There are numerous advantages to using drones
on site. Benefits include the simplicity of collecting and
sharing data, the improvement of health and safety to the
engineer in the field, and perhaps the most advantageous
utility is the improvement to surveying. Drones simplify
the surveying process both by increasing the accuracy
and decreasing the complications over large areas.
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A drone survey captures aerial data by using
downward-facing sensors. During a survey, the
sensors, or cameras, photograph the land several
times from multiple angles. Each image is then tagged
with coordinates. In a manned aircraft, or with satellite
imagery, the flight would take place at a higher altitude
resulting in slower data retention. These options are more
expensive and dependent on atmospheric conditions
such as clear skies.

Municipal Engineering

Drones effectively support the projects as: (a) Site
Reconnaissance. (b) Roadway Assessment. (c) Culvert/
Bridge Inspections. (d) Stream bank/Steep Slope Access.
(e) Park and Open Space Aerial Imagery. (f) Water Tank/
Standpipe Inspection. (g) Building/Roof Inspection.
(h) Treatment Plants. (i) Orthophotography. (j) Terrain
Modelling. (k) 3D Mapping. (I) Construction Inspection.
Drones Usage in Structural Engineering. Drones play
a big part in the support of the structural engineering
industry. They are often used to carry out a project or
inspection during construction in hard-to-reach areas.
Structural engineers use the advantage of the UAV
to collect high-resolution photos, enabling a precise
assessment of the existing condition of the roof, skylights,
as well as culverts and bridges. This technology is able
to obtain a visual record more efficiently, faster, and
safer for personnel. The camera may show damage,
cracks, or deficiencies in buildings, reaching even the
most difficult-to-reach locations of a structure. Drones
are great for documenting the condition of the structures
before the planned renovation or rehabilitation, and the
owners get visual documentation of existing conditions.
For instance, their application in bridge inspections
holds quite important. If there is a need to scan a
bridge, entailing highly detailed information, drones get
it done easier than ever before. They not only create an
incredibly accurate visual representation of a bridge but
also shorten its inspection time. They are structurally
similar to helicopters, with several propellers. They have
a limited range and speed, but high manoeuvrability and
the ability to reach difficult locations. It's a great option
for bridge inspectors to obtain photos or videos of areas
difficult to access.

Use of Drones in the Construction Industry
Inspection. “Eyes in the Sky: Bridge Inspections
Unmanned Aerial Vehicles”, the report details their use

of drones for inspections of bridges. The inspections of
bridges can be dangerous for the inspector. Inspectors
are required to scale the bridges to get to the areas
required to be inspected. The use of drones can provide
the bridge inspector with a safe way to observe different
areas of a bridge. The drones are able to broadcast live
video from a camera to a monitor, enabling the inspector
to receive real-time data of the inspection.

A problem that arises on large construction job sites
is the ability to track the location of delivered material
on the job site. Drones equipped with radio frequency
identification (RFID) readers are currently being used
to track and locate material on the job site. RFID is a
wireless communication technology, consisting of a
tag and reader configuration. The tag attached to the
material contains pre-written information describing its
use and contents. The drone that is equipped with the
RFID reader is able to locate the delivered material and
convey to the pilot the precise location of the material and
identify the information pre-written about the material.
Drones Usage in Municipal Engineering. Drones are
crucial to supporting municipal projects and are valuable
tools for inspection, surveying, and mapping. All these
tools significantly support work on Municipal projects
such as annual road paving programs, culvert and bridge
design, park and recreational facilities, and township
maintenance programs. With the exponential increase
in flooding and its impacts, the demand for structural
controls for stormwater management has become more
critical. Providing rapid and high-resolution field data,
drone technology can make stormwater management
design more efficient.

Conclusion.

Drones are becoming more and more common in
many sectors of the economy as they guarantee the
fastest and most accurate collection of detailed data.
This technology, which is developing at a very fast pace,
means that drones have been used for increasingly
complex tasks. They have become a crucial tool for the
efficient work that survey technicians and engineers
conduct. Drones and unmanned aircraft will be used
by numerous enterprises and government agencies.
Complementary technologies such as 5G, augmented
reality, and computer vision are likely to drive drone
market growth and improve drone communication and
intelligence. As the usage of personal and commercial
drones grows, government agencies will refine their laws
and restrictions. Many institutions are offering training
on Drone use in Civil Engineering applications. Young
engineers can get trained from these institutes and
make use of the opportunity of a new field. Engineering
Colleges can provide opportunities for training on Drones
applications. It is a fast-developing field and has got
tremendous growth potential for start-ups.

"As a pilot, | can tell you drones may be a lot of things;
aeroplanes they are not.” ~ Robin Hayes.
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ABSTRACT
Urban Development - To extend the cut-off date to 20.10.2016 for the
purpose of examining the unauthorized sub-division and calculating OSR
charges for the planning permission applications in plots registered on or
before 20.10.2016 - Orders - I[ssued.

Housing and Urban Development [UD4(1)] Department

G.0.(Ms).No.95 . Dated: 04.08.2023
Ganudlangl, Bwig 19,

SlpeueitepHeuT B6tor(h 2054

Read

ok

. G.0.(Ms).No.78, Housing and Urban Development
Department, dated 04.05.2017.

2. G.O0.(Ms).No.172, Housing and Urban Development
Department, dated 13.10.2017.

3. From the Director of Town and Country Planning Letter
Roc.No0.24057/2022/TCP-5, dated 16.11.2022.

4. From the Member-Secretary, Chennai Metropolitan

Development Authority -Letter No.C3(S)/15623/ 2021,

dated 31.03.2023.

ORDER:

In the Government order first and second read above, the Government
have introduced the scheme for regularization of layouts and plots for
regularizing all the unauthorized plots and sub-divisions made before
20.10.2016. Under this scheme, OSR charges was not collected for the plots
registered on or before 20.10.2016 and reservation of land was insisted only
for the area of unsold plots as on that date.

2. In the letter fourth read above, the Chennai Metropolitan
Development Authority has proposed revision of the cut-off date for
examining unauthorized sub-division and OSR computation in the planning
permission applications from 05.08.1975 (Date of notification of First Master
Plan for Chennai Metropolitan Area) to 20.10.2016 (cut-off date prescribed
for regularization of plots and layouts under Regularization scheme, 2017).
In the letter third read above, the Director of Town and Country Planning

&
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has proposed revision of cut-off dates from 29.11.1972 in rural areas and
01.01.1980 in urban areas to 20.10.2016.

3. According to section 47 of Tamil Nadu Town and Country Planning
Act, 1971 all new developments proposed after notification of the Master
plan have to comply with the prescribed development regulations. Whereas
large number of layouts and sub-division of lands were made without
obtaining planning permission or approval as required under the Act. Rules
regarding layout, sub-division and OSR have been violated. However
planning permission applications for developments in the plots of these
unauthorized layouts and sub-divisions are considered first by-examining the
violations to the open space regulations as well as the regularisability of the
site and proposals are allowed after regularizing the site in which
development is proposed. In this process, the sub-divisions that have been
made after the cut-off dates prescribed by Chennai Metropolitan
Development Authority & Director of Town and Country Planning are
examined and the OSR charges applicable are collected. Documents
registered post cut-off dates are examined to find out the applicability of
OSR regulations and charges are levied proportionate to the GLV of the land.
In the letter 4™ read above Chennai Metropolitan Development Authority has
informed that scrutiny of documents for this purpose is enormously time
consuming and causes considerable delay in grant of approval.

4. The Chennai Metropolitan Development Authority has also
requested to revise the slabs for OSR charges, wherein a new slab has been
introduced to levy charges for 5% of land area for plots less than 3000m*
and reduce the existing 10% to 8% for plots of area between 3000m? to
10000m2. This will impose huge costs in small residential proposals even in
plots less than 100 m? area.

5. Applications for building approvals in the plots of old unapproved
layouts and sub-divisions constitute a large proportion in the total number of
applications made every year. Therefore extending the benefit of cut-off
date of 20.10.2016 (as in regularization scheme, 2017) to applications for
new development in plots / sites registered on or before 20.10.2016 will
avoid cumbersome scrutiny of documents from 05.08.1975 in case of
Chennai Metropolitan Area, 29.11.1972 and 01.01.1980 in case of Director
of Town and Country Planning.

6. After careful examination of the proposal of the Chennai
Metropolitan Development Authority and Director of Town and Country
Planning the Government hereby order to extend the cut-off date to
20.10.2016 for the purpose of examining the unauthorized
sub-division and calculating OSR charges for the planning permission
applications in plots registered on or before 20.10.2016 subject to collection
of all the charges prescribed under the Regularization scheme, 2017. The
Tamil Nadu Regularisation of Unapproved Layouts and Plots Rules, 2017 will
not apply to these cases except for the collection of charges and fees

prescribed in this rules. These charges may be collected only for the
planning permission applications wherein the site proposed for development
< indicated as a 'plot’ or ‘inemeor” in the document registered on or before
20.10.2016. For other cases, charges normally applicable may be collected.
The existing rules for reservation of OSR will continue without change

(BY ORDER OF THE GOVERNOR)

APOORVA
PRINCIPAL SECRETARY TO GOVERNMENT

SECTION OFFICER
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Soil Ndailing techniques to
encounter landslide hazards in
hilly area with case studies

LANDSLIDES

* In mountain regions consist of natural
slope of rocks and soil mass.

* Due to slope stability problems mass
movement of soil or rock or both
resulted devastation of sloping land.

LANDSLIDE CAUSES

* Recent times manmade landslides
increases than natural calamities.

« Manmade activities are nothing
but....

* Adding more weight on slopes.

» Cutting of natural slopes.

» Blocking natural drainage system.

» Deforestation etc...

LANDSLIDE MITIGATION

* Landslides can be mitigated and
managed by following methods...

e Maintain proper geometry of
slopes.

* Hydrological
ground water.

» Strength the soil / rock mass by

SLOPE FAILURE REPAIR OPTIONS

management  of

external forces like Grouting and
Nailing.
* Introduce earth retaining structures at vulnerable
locations.
* Improve strong vegetation.
EARTH RETAINING STRUCTURES
» Earthen Dams
* Embankments (Highways And Railways)
* Retaining Walls
» Diapharagm Walls
» Continuious Piles
» Sheet Piles
* Reinforced Earth Wall
» Soil Nailing Technique
* Tunnels
CONVENTIONAL RETAINING WALLS
» Gravity Type Masonary Walls
» Reinforced Concrete Cantilever Walls
* Rcc Walls With Counter Fort
LIMITATIONS OF CONVENTIONAL
WALLS
* More Mass
» Labourious
* Costly
*  More Space Required For Foundation
* Not Eco Friendly
* Not Suitable For More Height
* Almost Obsolate.
INNOVATIVE RETAINING WALLS
* Reinforced Earth Wall (Suitable For Filling)

RETAINING

Er.A. KARTHIKEYAN,M.E,M.I.E,MIGS,
FIV. CHARTERED ENGINEER (INDIA)
PROFESSIONAL ENGINEER (ECI)

+ Soil Nailing Technique With Cladding Wall
(Suitable For Cut And Fill, Deep Excavation)
SOIL NAILING CONCEPT _
Derived From Natural [
Concept Trees  With |«
Roots Withstands Soill
Pressure,Seepage  And
Controls Soil Erossion.
FRICTION AND ANCHORAGE

* Friction is the force resisting the relative motion of solid
surfaces

Motion — -

* Anchorage Is Arrest The Movement

NAILING IS NOT NEW

Nailing is a day to day activity in civil engineering — micro
level

Soil Nailing is an innovative activity in Civil Engineeing —
Macro Level

TYPES OF SOIL NAILS

* Driven nails

* Drilled and grouted nails

DRIVEN NAILS

COURTESY Dr. B.R.SRINIVASA
PROFESSOR (RETD) 1ISc BANGALORE

MOORTHY
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PULL OUT TENSION

PULLOUT TEST CALCULATION
g 150
E 100
’ Naii head dis;acement (rgnm) - _:.
HORIZONTAL

DRILLING MACHINE GROUTED NAILS

|

CASE STUDY 1 (DRILLED AND GROUTED NAIL) N COURSE GRADDEO?A'IEQ:"'SW'TH

» Karthikeyan Associates was appointed as Consultant : _ S S

— Structural & Geotechnical. For a Hotel Project at AP 3
Kodaikanal.the Site Is Steep Slope (1 In 3) Almost 5
Acres Spread.

* In This Project Landscaping and Land Development is

not only biggest challenge but also cost sensitive.

- S i
GRADE BEAM WITH CASTING OF
DOWELS & INSERT PLATE CLADDING WALL

@i | N

o e, G w0 i X
GROUTED NAIL & INSPECTION OF GROUTED
CLADDING WALL NAIL & CLADDING WALL

CONNECTION CONNECTION - WELDING

PULLOU

CONNECTION OF CLADDING
WALL & GROUTED NAIL BY = BACKFILLING
WELDING

—— = Southern Builder




CASE STUDY 2- REHABILITATION OF RR MASONRY
RETAINING WALL USING SOIL NAILING

*« A 10m height RR masonry wall partially collapsed
and cracked at many places at corner of a property in
coonoor - Nilgiris Dt.

* Client approached us to give optimum and sustainable

solutions.
SOIL REPORT FIELD BORE LOG

ROCK CORE SAMPLES
COLLECTED

MACHINE USED FOR
DRILLING AND GROUTING

ON THE BACKFILL
(AFTER SOIL NAILING)

BIBLIOGRAPHY AND REFERENCES

* IS — 14680 (1999) Landslide Control -

» "Reinforced Soil and its Engineering Applications",
Swami Saran, I.K. International Pvt. Ltd., 2005.

* AASHO-(American Association of State Highway
Officials) Journals.

* AS4678-2002 (Australian Standards).

» Advanced Foundation Engineering By V.N.S MURTHY-
Ground Anchors.

» Soil Nailing for Stabilization of Steep Slopes near
Railway Tracks — (Prepared by Dr.Amit Prashant,
Ms.Mousumi Mukherjee IIT Kanpur.

CONCLUSION

* The soil-nailed retaining wall is considered to be
effective in hilly regions.

* The soil nailing was done in a complex ground

conditions having both soil cover and weathered hard

rock.

The pull out test conducted has confirmed that the

designed nail capacity.

Cost analysis performed by comparing the designed

soil- nailed wall and conventional retaining wall for this

site indicated that the soil-nailed wall was economical
for the present case study.

» Thus this method proves to be more efficientin retaining
steep slopes where very less space is available for

construction of conventional retaining walls.
Thank you

Soil Nailing For Bridge
Abutments

Guidelines

B

(20)
(39)
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Estd : 1941

BUILDERS” ASSOCIATION OF INDIA

(All India Association of Engineering Construction Contractors)

Southern Centre Estd : 1950
| 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.A1, 1st Main Road, (Opp. to AIEMA)

J. Dadajee Road, Tardeo
MUMBAI — 400 034

Ph : 022-2352 0507 / 2351 4802
Website : www.baionline.in

Dear Sir,

Industrial Estate, Ambattur, Chennai - 600 058

Ph : 044-2625 2006

Web : www.baisouthern.com

E.mail : baisouthern1950@gmail.com /
baisouthern@yahoo.com

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
[] Electrical

(] Plumbing

(] Fabrication

[] Roads

(] Water Proofing

[_] Interior decorator

[] Repairs/Maintenance

I /we specialisein

[] Real Estate Developer /Promoter Registered With

[] Architect/Engineer [ ] Central PWD

[] Transporter [] statePWD

[] Demolition (] MES

[ Manufacturers /Suppliers (] Railways

[] Dealers/Hirers [[] Other State/Central Govt.Dept.(specify)
[] Engineering College/Polytechnics

[] anyother (specify)

[] any other (specify)

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/Cheque/Demand Draft No Dated

drawn on

in favour of “"BUILDERS ASSOCIATION OF INDIA”

towards the membership subscription.

Yours faithfully,
(For & On Behalf of)

(To be signed by Proprietor / Partner / Director of Attorney / Authorised Signatory)

—— = Southern Builder

(PTO)
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Fill below in Block letters:

I. FUll Name and AQArESS. .. .uuriiiuiniiieeisiresres s ee s s a s s s s e s s g e n e b e e e s s b e e e e s sarn e e e s ran

Tel: Office & vvvvvnnrinm RES vvvrvimrermiisnrresisnneressannne Mobile: .ivvverrirrrerr

E.maill uvivsiiinsssminss s s GSTIN & wrvvvvvrnsssmi s
2.Give names in case of partnership firm/ Name of the Person

Ltd Company /Institution and indicate who will attend and vote at the meeting with residence

against each whether Partner / Director /

- address and contact numbers
Executive attorney

a) a)
b) b)
0 %)
d) d)
Res / Address. & Tele. NO. .oivvvveevvrrmsriissnirersesemsrinssreesensennnn
PROPOSED BY ...cccceceeciinerressnnmrcessssnssssssnnssssssnnssssssssssansnnnns
SECONDED BY ...vveiiarreesssssssssssssssssssssssssssssssssssssssssnssnsssnns
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%) ;h(r;u;h RTG:SBf .'I\IdEFr Association of Indi
Renewal Membership fee.  Rs.3627/- (inclusive of GST@ 18%) BC . Name j I”c'l_ er; SE"C“"‘ ‘on of India
Annual Membership fee. Rs.3745/- (inclusive of GST@ 18%) an a!me , naian i_an
Cheque may drawn in favour of BUILDERS ASSOCIATION OF INDIA. Branch : Padi, Chennai
Account No. : 455121461
Please enclose Recent Passport Size Photographs - IFSC : IDIBO0OPOO1
2 Nos, Photo ID and Address Proof.
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CHARAN TILES

CHARAN
TILES

40, | CROSS STREET , SAI NAGAR ANNEX ,CHINMAYA NAGAR CHENNAI TAMILNADU 600092

(99445010001,(9 9444420020

CHARAN WINDOWS PVT LTD

0”‘0
o:o':o:o:o
+%6%%%

L X 2 2
L

CIARAN WINDOWS PYT 1T
LLATDG AL

NO.2/21, KALAIVANAR STREET, ORAGADAM AMBATTUR, CHENNAI -600053 .

(59940431134 , (b 9566043344




WORLD
HEART
DAY 20sep

e 24hrs CATH LAB ® CARDIAC BYPASS SURGERY
—> Angiogram
—> Angioplasty ® VALVE REPLACEMENT
> Pacemakers
\O ECG, ECHO, TMT ® PAEDIATRIC CARDIAC SURGERY)

EMERGENCY 2 4 ) 4 7 PHARMACY
044 6666 9999 044 6666 9910
@Fif-?;r‘ ® followuson (O) ¥ W
B QHOSPITAL ADDRESS www.meridianhospitals.in

46D, 200 FEET INNER RING ROAD, KOLATHUR, CHENNAI, TAMILNADU - 600110




Southern Centre Activities

10.08.2023

sL_@rer GQurplulued gewpulled @armiseme LIg LU (PSS LOTETMTSERSEG Gaeme eaumuiLiy gpuBSS)S
SBAUSDSHTS IaTHMET sl LUuGSmevalr Iairser YGaursamer pL S5 GCsmailiL@d BLOS
2 piifleriaepseg uflbgieny Gsusmi. @sled 15 Gumpluiliue) wrenTeauiser sobgl GsTewTL_6urT.

15.08.2022

77015 sspglrgler alprailenerGuim g 15.08.2023 yeim 10.30 wenlls@ 2flev @S (peTaTTaT SEHEIIIHLD
srUurer@orer GFaurgserm Uapwom . R @QursrdmLigewer jariser Gzsswsbsmy gpdu Bspaled
<dlev @B pererTar Semevaur . Mu. Gmses Sjeurser, UGSmeveurT LHMID L BliauTHsGearT®
21 Gy (eweTar Lwussemavalii B, R.R. WS eursar, (paiaTmar TBlvdsemevari S@p. R. HAeusa@Lom,
wrplewdF Gewerari Fwp. K. OeumsGLFear oauisar, weiermar sTUuTariger, $lp. J.R. GFrHyrmioalmisid,
glm. K. @Qurmwmenigord, Fl@m. S. sewrLg), weiarmar wwwuggsemeverr . S. @umoLiilyL).ejeuiser. wpmib CFwLHELp,
QurgiseLy 2 miflariser swbg OCaTeRTL_ewri. yaTm FWLIL LOBSSIQILPHTLD YDSHL L_GHET aIGTTSSS)60
peoL_Gluppgl. winugsemevant . A.N. urered, Sairser sjaigg epsSs waafler LpbsprefenerGimi g
abeDE ShB(5BS 2eweTsSHl 2 nILILeTiEHErEEGL STavewd FAnmiewry gnUT® QFWISBBSTIT.

17.08.2023

BLOG| DS L _emar euaTTssBled smenev 10.30 wewfllweralled Stop a Drop Emerging Trends and Developments in
construction Chemicals for building eresim sewevLiflewr £ip M/s. FOSROC plpiatersglesr Regional Sales Manager
BN (BT GHLOTIT 26T sar Pl(Lpsid GlFulg enauds FOSROC Bl mieuetsgler Regional Specification Manager, FOSROC
South Region ). LoewllsewiL_eor (LSl LoTewlGaHLd Djeurder FPLILEOTLTDD FHUbSTLI ST L b Benl_OLIDDS.
wuwgsamear @ A.N. uTeTgl Leuisar Senewen STEIE Sauss walSs (B)Es5bSTLIOSHmHL L S0 2Fev
Qs (perarTer Sevevai(hd STLLITeT(RLTET GFeurgsert Layom Z@m. R. QUrasma@pL g esrer e ser
FApLiyengwmppleTTiger.gomir 150 2 piflesrisar, sewbg O&meniLeurm. UNIF QFWLGTETT auTSEar BesTPljens
alpris wZu alpEGsT® SBSTILIOGHL L LD FBlennajDnd.

18.08.2023
saig Oowp@gp oL L b Hotel Sai Baba-afley . S. sewug), . M. Gsar, . A. Gowdeer,
2. G. GFvaigomi yHACumilet 2 vsfitiiled penL_GlLDDS).

25.08.2023
Olsaienat WTESITL & Yewewrwii lB. J, TTSTH(FajewTaT Ijaiisemar wilugsamevali Flm. A.N. Limergd,
Gswevrari . R. Bb@prm”, wpesiermar wrplevgsenevalr sl@p. R. Hasgori ySCwmn Fhslss Blaemanie)
satar Lo Ggrens aipmisen, package Tender uplw Gsriisemssar <_m&Sw GasTilsens ogyallensr
9jaflSBHeuri.

WELCOMES YOU

—— = Southern Builder @ @



Fenesta-

Better by Design

Special-Price for
BAI MEMBERS

/\L 20 years care & countless memories §<)
- 17 FENESTA SHOW ROOM

(Sri Kannan Ventures Pvt. Lid.)

First Floor, No.154, Mount Poonamallee Road, Porur, Chennai - 600116
Office: 98840 71950 / 97898 71019 / srikannan@fenestadealers.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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2 TERvEX
SURADEYV )|

TMT REBAR

1S: 1786

CM/L-6841985

NGENIOUS STE
TEGRATING STRENG
- & DURABILITY FOREVER.

-H
i
1]

Grades available - Fe500D, Feb550, Feb50D, HSCRS

Suryadev, 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 architects because of their superior strength, bendability and longevity.
Manufactured using the latest and advanced Quenching and Self-Tempering Technology in our state - of- the - art
Greenfiled THERMEX facility, our new and improved Suryadev TMT bars are crafted to add strength & durability for your
structure from widthin, for years to come.

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




