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operate from Chennai offering excellent quality, pest-free Teakwood at competitive prices to our customers.
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DURABILITY

Abrasion from grit-laden water
This occurs in walls and floors opposite inlets in tanks,

wire crests, and floors of channels carrying high-velocity

water, particularly if the water contains grit. With very
high velocity, ‘cavitation’ is a serious danger. Turbulence
is a vital factor in promoting cavitation.

For resisting abrasion in the velocity range 4-6 m/s,
concrete should be manufactured using a w/c ratio of 0.45
and should have a strength not less than 40 MPa. For
the velocity range 6-15 m/s, special high-performance
concrete having 400 kg/m3 of cement and a maximum
w/c ratio of 0.4 in which the microstructure is modified by
suitable mineral admixtures should be used.

However, where the flow is continuous over long
periods and has a velocity exceeding 5 m/s, the special
protective measures suggested below are used.

(@)A 75-mm-thick sacrificial layer of high-strength
concrete or granite integrated with the concrete
below.

(b) Three coats of epoxy resins 75 mm thick applied
evenly.

(c) A protective layer of epoxy resin mortar made with
abrasion-resistant aggregates.

(d) In extreme cases, steel plates fixed on the wall or lined
with concrete made with steel fibre reinforcement are
used. Steel fibre reinforced concrete is especially
suitable in tunnels where changes in cross section
occur.

12.2 Performance based specification and design for

durability

Most of the deterioration of reinforced concrete
(RC) structures is because of inadequate attention to
durability specification in execution of concrete work.
Currently, the specifications used in most design codes
and standards are predominantly prescriptive with only
a few containing some elements of performance. The
prescriptive specifications approach based on materials
properties and proportions and restrictions imposed by
construction methods has shown its limitation with regard
to long-term performance. An alternative approach
is the performance-based specifications (PBS), and
performance-based design (PBD) which focus on the
desired performance. This is achieved through the use
of mathematical models to predict the design life of the
structure. This approach is seen as the only solution for
most of the durability problems.

12.2.1 Introduction
The transport parameters (such as permeability,

diffusion etc.) affect concrete durability. Currently,

specification and design of concrete structures do not
take into account this aspect. Recently, the Durability

Index approach has been developed to provide a basis for

specifying performance for durability of concrete. Three

tests that primarily measure the transport properties of
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cover zone concrete are used to generate performance
indicators. The details of these tests followed under
the durability index approach, and how the results from
these tests could be used to set up performance criteria
are detailed below. Thus the results of these tests can be
used for specifying concrete quality to ensure long-term
service performance.

Thus performance-based specifications rely on
measured parameters from the actual structure which
correspond to deterioration mechanisms.

12.2.2 Performance based specification
Concrete compressive strength has been used as

an indicator of durability in conventional specifications.
Strength alone is not a factor because it does not
account for construction processing variables such
as placing, compaction and curing. The quality of the
surface layer of the concrete and cover zone have a
direct influence on durability. This zone is responsible for
controlling the movement of aggressive agents from the
environment into the concrete. The important factors of
concrete deterioration are therefore the concrete material
constituents, the near-surface quality of the finished
concrete and the aggressiveness of the environment.
There is actually little that can be done to control the
environment. Therefore, strategies for improving the
service life of structures have to concentrate on quality
of materials and of construction. Durability specifications
are therefore increasingly relying on a measurement
of the transport properties of the surface or cover
zone of the concrete. Such specifications on durability
parameters go beyond traditional ones which account
for only provision of a minimum cement content and
limited water to cement ratio. The performance based
specifications includes adoption of stable and robust
indicators of concrete performance (i.e. durability). Using
these performance based specifications it is possible
for the designer/owner to establish the required level of
performance and a service life model.

12.2.3 The Durability Index (DI) Approach
The approach to durability based design recognizes

the following:

i. The quality of surface layer (cover) is primarily
responsible to protect embedded steel

ii. Measurement of durability parameter is necessary.

iii. Quality of cover concrete is linked to transport
properties like water absorption, atmospheric/ ionic
diffusion etc.

iv. Identified of tests are necessary to link these durability
properties with transport mechanism like absorption
and diffusion

v. These identified index tests is referenced against actual
performance of the structure. Thus the Durability
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Index (DI) is quantifiable like diffusion, permeability

or sorptivity.

12.2.4 Assessment using Dl tests

Three durability index tests are used as bench mark
tests. They are:

1. Oxygen permeability test,

2. Water sorptivity test, and

3. Chloride conductivity test.

1. Oxygen Permeability Test(OPT)

Permeability of concrete mainly due to interconnected
capillary pores with sizes of at least 120 nm.Permiation is
governed by well known Darcy’s Law.

dg 1 dh
T

The test is used to determine carbonation resistance.
The specimen for test consist of oven-dried (50° C for
7 days) concrete samples, 68 mm diameter and 25
to 30 mm thick. Fig. 12.6 shows the test set up. The
specimen is placed in a secure rubber gasket inside the
permeability cell. It is then subjected to pressure 100
kPa through a pressurized oxygen cell. After isolating
the pressure decay is monitored. Using the decay the
Darcy coefficient of permeability k is found. The oxygen
permeability index (OPI) is defined as

OPI = (-)Log k

OPI ranges from 8 to 11. The larger the index , the

less permeable the concrete will be.

=, - = ]
mra =f 0, g1

Fog 1230 ppsn porrak iy Ino

2. Water Sorptivity Test (WST)

Sorptivity is defined as the rate of movement of
a wetting front through a porous concrete material.
The water sorptivity test involves the uni-directional
absorption of water into one face of a pre-conditioned
concrete disc sample. A schematic diagram of the test is
shown in Figure 12.7.

At predetermined time intervals, the sample is weighed
to determine the mass of water absorbed. The sorptivity
is determined from the plot of mass of water absorbed
versus square root of time. The lower the water sorptivity

CONCRETE
CORE SAMPLE

1 65 mm diameter

\ 25 mm thick
_  EPOXY \ WET PAPER
<. COATING \ TOWELS

5 ‘ ’
\ CAPILLARY RISE S
—
u
/TES‘I‘ SURFACE

Fig.12.7 Schematic diagram ofwater soxp tivity test

index, the better is the potential durability of the concrete.
Sorptivity values typically vary from approximately 5
mm/v\h, for well-cured M30-M50 concretes, to 15 — 20
mm/~h for poorly cured M20 concrete.

3. Rapid Chloride Penetration Test (RCPT)

The test apparatus consists of a two-cell conduction
rig, each cell containing a 5M NaCl solution so that
there is no concentration gradient across the sample
and chloride migration is the result of conduction from
the applied potential difference — (see Figure 12.8). The
concrete disc sample is pre-conditioned by vacuum
saturation with a 5M NaCl solution. An applied 10 v
potential difference causes the chloride conductivity.

DC POWER SOURCE

(n)

|
J]

5M NaCl SATURATED
. WITHCa(OH), .

CARBOM ANODE

SAMPLE

STEEL CATHODE

LEFT CELL RIGHT CELL

RUBBER COLLAR

Fig.12.8 Schematic diagram of chloride conductivity apparatus

Diffusion and conduction are related by Einstein’s
equation, allowing the conductivity test to be used as
an index of concrete diffusivity. The test is sensitive to
changes in the pore structure and cement chemistry
(mainly binder type), which might appear to be
insignificant when using the permeation process. Typical
chloride conductivity index values range from > 3 mS/cm
for M20 — M30 OPC concretes, to < 0.75 mS/cm for M40
— M50 slag or fly ash concretes. The lower the index, the
better is the potential durability of the concrete.

Suggested acceptance limits of index test values are
given in Table 12.3.

The exposure classes in the Table 12.4 are those
suitable for India marine conditions, and the various binder
blends are all in regular use in India. It is immediately
obvious that limiting chloride conductivity values depend
both on the exposure conditions and the binder type.
The values in Table 12.4 for any horizontal row can be
regarded as giving approximately equal “protection”
against chloride ingress, but a single nominal value is an
oversimplification.

Table 12.3 Acceptance limit for Durability Indices

SLNo Acceptance OPI | Sorptivity | Chloride | Remarks
Level limit mm/+h | conductivity
(Log (mS/cm)
Scale)
1 Bench mark 10 <6 =0.75
lab value
2 Full 9.5 <0 <1.0
Conditional 9.0 to 9to 12 1.0 tol.5
04
4 Remedial 8.75t0| 12to 15 1.5t0 2.5
measures 8.9
5 Rejected Less =15 =25
than
8.75

=)
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Table 12.4.Allowable maximum chloride conductivity Cover 10% | 100% | 30% | 50%
values (mS/cm) at 28 days Exposure (mm) | csF | Pc | FA | Shg
(Marine Exposure) such as in Chennai or Mumbai 10 025 0 075 | 0ss
, 60 030 | 095 | 135 | 155

Ext
Marine c:mmt: Type EBmdejj FEETE T80 | 0.60 | 180 | 1.80 | 2.00
Environment (10070 [10% [30% }50% 20 |35 ] 045 | 090 | 1.10
PC |CSF [FA |[Slag Very 60 0.50 | 115 [ 1.75 | 2.00
Moist Extreme 1,00 | 0,40 | 1,50 1,25 severe 80 0.85 | 1.65 | 2.30 | 2.60
Cured | Very Severe | 1,40 | 0,50 | 2,00] 1,75 T BT B
(3-7d) Severe 1,75 [ 0,60 | 2.25 | 2,25 Severe T 1.55 | 250 | 3.75 | 3.85

Marine Exposure Zones are those for Indian
conditions as follows:

Extreme: Surface of members in tidal zone

Very Severe: Concrete surfaces exposed to sea
water spray
12.2.5 Framework for durability specification

Framework for a durability specification recognizes
that, in the foreseeable future, specifications will require
to be comprising of both performance and prescriptive
elements. This will provide a well-balanced and effective
specification, giving assurance of adequate long-term
performance, and supplying guidance on how best to
achieve such performance. The components involved
are:
1.Performance Requirement

This is intended to ensure ‘as built’ structure
performance conforms with a set of minimum criteria
governing long term durability and serviceability
2. Inputs

Assess the main mode of deterioration. Identify the
environment. Quantify the durability transport parameters
based on OPT,WST and/or RCPT as per table. Finalize
the binder type such as PC,CSF,FA and / or Slag to give
the required value of the chosen parameter.

3. out put

Check chosen binder type for the environment. Check
other related issues like curing, depth of cover etc.
Provide remediation specification for non- compliance
12.2.6 Service life approach

The approach key elements are:

» Concrete and binder type

« Likely on-site curing

» Environmental exposure conditions

* Concrete cover to reinforcement

* Notional design life, or “Service Life”, of the structure
 Optimization for economy

An example is given in Table12.5 for marine
environments, assuming a 50 year Service Life.

Table 12.5: Maximum 28 day chloride conductivity
values (mS/cm) for 50 year design life in SA marine
conditions (for avoidance of corrosion activation at 50
years)

Assumptions:

1. Chloride threshold is 0.4% by mass of binder. 2.

Three days wet curing

(08)

Legend to shading:

Mixes that may be impractical: Concrete
Grade exceeds 60 MPa

Mixes requiring nominal Grades less than 30
IN[Pa. and/or w/b > 0.55; not recommended
Mixes that are acceptable and practical.
Grades vary from 30 to 60 MPa

Note: For conditions indicated by the light grey shading,
the indicated binder types may be used, but w/b should
not exceed 0,55 for any marine zone.
12.3 Performance of concrete under fire

During a fire, the temperature may reach up to
1100-C in buildings and even up to 1350-C in industrial
structures and in tunnels, leading to severe damage
to a concrete structure. Owing to concrete’s fairly low
coefficient of thermal conductivity, the movement of
heat through concrete is slow. Reinforced steel, which is
sensitive to high temperature, is fairly well protected for a
relatively long period of time due to provision of adequate
cover. However, with sustained increase in temperature
concrete gets damaged and steel starts buckling outward
losing its capacity. Hence it is necessary to study the
behavior of concrete under increasing temperature.
12.3.1 Behaviour of concrete under high temperature

When concrete is heated under conditions of fire,
the increase in temperature in the deeper layers of the
material is progressive, but because this process is slow,
significant temperature gradients are produced between
the concrete member’s surface and core inducing
additional damage to the element.

Table 12.6 lists the changes that take place concrete
components containing cement paste and aggregates.

When concrete containing siliceous aggregates is
heated to between 300-C and 600-C it will turn red;
between 600-C and 900-C, whitish-grey; and between
900-C and 1000-C, a buff colour is present. The colour
change of heated concrete results principally from the
gradual water removal and dehydration of the cement
paste, but also transformations occurring within the
aggregate. While siliceous aggregates turn red when
heated, the aggregates containing calcium carbonate
get whitish. Due to calcination process CaCQO3 turns to
lime and give pale shades of white and grey. In Fig. 12.9,
the colour changes of heated concrete made with the
riverbed aggregates are presented.
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The factors affecting the material damage level when

concrete is heated are as follows:

1. heating rate,

2. maximum temperature,

3. time of exposure to temperature,
4.load applied during heating,

5. moisture content of the material,etc.

The testing method has an important influence on the
evaluation of the properties of heated material. The most

common way to study the influence of high temperature
on the properties of concrete is to expose the material to
high temperature, cool it down to room temperature, and
then carry out testing, such as compression or tensile
tests.

However, this method gives the “post fire” or “post
exposure to the high temperature” properties of concrete.

Nevertheless, one must consider that the most
appropriate procedure to test the mechanical properties
at high temperature is to determine the properties of
material at elevated temperature (tested “hot”).

The tested “hot” properties are higher than the
residual ones (see Fig. 12.10). The testing of material at
the “hot” stage is concerned with the determination of a
material’s properties under fire conditions, while testing
after cooling gives the residual values corresponding
to the post-fire performance of concrete. The lower
values of residual mechanical properties are attributed
to supplementary damage due to additional stresses
caused by cooling and the development of cracks.

Table 12.6

The list of changes taking place in concrete during heating

Temperature

range Changes
20-200°C slow capillary water loss and reduction in cohesive
forces as waler expands;
80-130°C ettringite dehydration;
C-5-H gel dehydration;
150-170°C gypsum decomposition (CaS0,-2H0)
physically bound water loss;
300-400°C  approx. 350°C break up of some siliceous aggregates
(fint);
374°C critical emperature of water;
400-500°C  460-340°C portlandie decomposition
Ca (OH); — Ca0 + HoOx
500-600°C  573°C quartz phase change 5 — o in aggregates and
sands;
600-800°C  second phase of the C-5-H decomposition, formation
of 3-CaS;
BOO-1000°C  B40°C dolomite decomposition;
930-960°C calcite decomposition
CaCO3 — CaD+CO4, carbon dioxide release:
ceramic binding initiation which replaces hydrulic
bonds;
1000-1200°C  1050°C basalt melting:
1300°C total decomposition of concrete, melting.
Source
Bull. Pol. Ac.: Tech. 61(1) 2013

12.3.2 Codal requirements of concrete under fire

All the properties of concrete deteriorate with increase
in fire temperature. Figs. 12.11 and 12.12 show the
reductions that should be considered for compressive
strength and elastic modulus for normal concrete as per
CEB recommendations.
12.3.2 Codal requirements of concrete under fire

All the properties of concrete deteriorate with increase
in fire temperature. Figs. 12.11 and 12.12 show the
reductions that should be considered for compressive
strength and elastic modulus for normal concrete as per
CEB recommendations.

surface with exposed agpregates

exiernal surface of the concrele

Fig.12.9 Color change of heated concrete
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Durability enables long-term servieability of concrete
structures with the requisite amount of maintenance.
This chapter has dealt with the important aspects of
durability of concrete structures with respect to sulphate
attack, alkali-aggregate reaction, and physical damage
that can be caused due to freezing and thawing.
Concrete should be protected against grit-laden water
which causes abrasion. A few methods of protecting the
surface under such situations have been discussed.
Performance based design for durability though not
in vogue in India, its concepts have been elaborated.
Behavior of concrete structures under fire has been
included. In addition, there are innumerable causes
for cracking of concrete such as thermal shrinkage and
corrosion of steel. These have been discussed in detail
in relevant chapters.
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Tax Corner

Hm. S.D. & evorevorent
Taxation Committee [

GST rate for all goods and services has been notified by the GST Council in May 2017 in
preparation for the July 2017 launch of GST in India. GST Rates in India has been fixed at five
slabs namely nil, 0.25%, 3% 5%, 12%, 18% and 28%. However, the majority of the goods and
services fall under the five brackets of 0%, 5%, 12%, 18%, 28%. In this article, we look at the SAC
code and GST rate for construction services in India. Know more about GST rate for construction
and building materials.

SAC Code for Construction Services

SAC code or Service Accounting Code is a classification methodology used by the Service Tax
Department for classifying services in India. As GST rates for services are applicable based on
SAC codes, service providers will have a simpler transition into GST. SAC Section 5 pertains to
different types of construction services.

Construction Services of Buildings
The SAC code and GST rate applicable for construction services of buildings are as under:

SAC Code 995411: Construction services of a single dwelling or multi-dwelling or multi-storied
residential buildings.

SAC Code 995412: Construction services of other residential buildings such as old age homes,
homeless shelters, hostels etc.

SAC Code 995413 — Construction services of industrial buildings such as buildings used for
production activities (used for assembly line activities), workshops, storage buildings and other
similar industrial buildings.

SAC Code 995414 — Construction services of commercial buildings such as office buildings,
exhibition & marriage halls, malls, hotels, restaurants, airports, rail or road terminals, parking
garages, petrol and service stations, theatres and other similar buildings.

SAC Code 995415 — Construction services of other non-residential buildings such as educational
institutions, hospitals, clinics including veterinary clinics, religious establishments, courts,
prisons, museums and other similar buildings.

SAC Code 995416 — Construction Services of other buildings.

SAC Code 995419 — Services involving Repair, alterations, additions, replacements, renovation,
maintenance or remodelling of the buildings covered above.

GST rate of 18% is applicable for construction of a complex, building, civil structure or a part
thereof, intended for sale to a buyer, wholly or partly. The value of land is included in the
amount charged from the service recipient. Further, input tax credit is allowed but no refund of
overflow of input tax credit is allowed.
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General Construction Services of Civil Engineering Works
The SAC code and GST rate applicable for general construction services of civil engineering
works are as under:

SAC Code 995421 — General construction services of highways, streets, roads, railways and
airfield runways, bridges and tunnels.

SAC Code 995422 — General construction services of harbours, waterways, dams, water mains
and lines, irrigation and other waterworks.

SAC Code 995423 — General construction services of long-distance
underground/overland/submarine pipelines, communication and electric power lines (cables);

pumping stations and related works; transformer stations and related works.

SAC Code 995424 — General construction services of local water & sewage pipelines, electricity
and communication cables & related works.

SAC Code 995425 — General construction services of mines and industrial plants.

SAC Code 995426 — General Construction services of Power Plants and its related infrastructure.
SAC Code 995427 — General construction services of outdoor sport and recreation facilities.

SAC Code 995428 — General construction services of other civil engineering works.

SAC Code 995429 — Services involving Repair, alterations, additions, replacements, renovation,
maintenance or remodelling of the constructions covered above.

The GST rate applicable for general construction services of civil engineering works is 18%.

Site Preparation Services
The SAC code and GST rate applicable for site preparation services are as under:

SAC 995431 — Demolition services.

SAC 995432 — Site formation and clearance services including preparation services to make sites
ready for subsequent construction work, test drilling & boring & core extraction, digging of
trenches.

SAC 995433 — Excavating and earthmoving services.

SAC 995434 -Water well drilling services and septic system installation services.

SAC 995435 -Other site preparation services n.e.c.
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SAC 995439 — Services involving Repair, alterations, additions, replacements, maintenance of
the constructions covered above.

The GST rate applicable for site preparation services is 18%.

Assembly and Erection of Prefabricated Constructions

The SAC code and GST rate applicable for assembly and erection of prefabricating constructions
are as under:

SAC Code 995441 — Installation, assembly and erection services of prefabricated buildings.

SAC Code 995442 — Installation, assembly and erection services of other prefabricated
structures and constructions.

SAC Code 995443 — Installation services of all types of street furniture (e.g., bus shelters,
benches, telephone booths, public toilets, etc.).

SAC Code 995444 — Other assembly and erection services.

SAC Code 995449 — Services involving Repair, alterations, additions, replacements, maintenance
of the constructions covered above.

The GST rate applicable for assembly and erection of prefabricated constructions is 18%.

Special Trade Construction Services
The SAC code and GST rate applicable for special trade construction services is as under:

SAC Code 995451 — Pile driving and foundation services.

SAC Code 995452 — Building framing & Roof Framing services.
SAC Code 995453 — Roofing and waterproofing services.

SAC Code 995454 — Concrete services.

SAC Code 995455 — Structural steel erection services.

SAC Code 995456 — Masonry services.

SAC Code 995457 — Scaffolding services.

SAC Code 995458 — Other special trade construction services.

SAC Code 995459 — Services involving Repair, alterations, additions, replacements, maintenance
of the constructions covered above.




The GST rate applicable for special trade construction services is 18%.

Installation services

SAC Code 995461 — Electrical installation services including Electrical wiring & fitting services,
fire alarm installation services, burglar alarm system installation services.

SAC Code 995462 — Water plumbing and drain laying services.

SAC Code 995463 — Heating, ventilation and air conditioning equipment installation services.
SAC Code 995464 — Gas fitting installation services.

SAC Code 995465 — Insulation services.

SAC Code 995468 — Other installation services.

SAC Code 995469 — Services involving Repair, alterations, additions, replacements, maintenance
of the installations covered above.

The GST rate applicable for installation services is 18%

Building Completion and Finishing Services
SAC Code 995471 — Glazing services.

SAC Code 995472 — Plastering services.

SAC Code 995473 — Painting services.

SAC Code 995474 — Floor and wall tiling services.

SAC Code 995475 — Other floor laying, wall covering and wallpaper services.
SAC Code 995476 — Joinery and carpentry services.

SAC Code 995477 — Fencing and railing services.

SAC Code 995478 — Other building finishing services.

SAC Code 995479 — Services involving Repair, alterations, additions, replacements, maintenance
of the completion/finishing works covered above.

The GST rates applicable for building completion and finishing services is 18%
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Compliance Calendar March 2024

Taxation Updates
Date Day Compliance Period
1 FRIDAY
2 SATURDAY
3 SUNDAY
4 MONDAY
5 TUESDAY
6 WEDNESDAY
7 THURSDAY TDS/TCS Payment February 2024
8 FRIDAY
9 SATURDAY
GSTR-7 [TDS Deductor) February 2024
10 |SUNDAY GSTR-8 [TCS Collector| February 2024
11 |MONDAY G5TR-1 (Non QRMP) February 2024
12 |TUESDAY
IFF (QRMP Scheme){Optional) February 2024
13 |WEDNESDAY |GSTR 5 (Non-Resident Taxpayer) February 2024
GSTR 6 (Input Service Distributor) February 2024
14 |THURSDAY
4th Installment of Advance Tax (100 %] AY.2024-25
15 |FRIDAY Advance Tax u/s 44AD [/ 44ADA (100 %) AY.2024-25
PF/ESIC Payment February 2024
16 |SATURDAY
17  |SUNDAY
18 |MONDAY
19 |TUESDAY
GSTR-3B (Non QRMP) February 2024
20 |WEDNESDAY GSTR SA (OIDAR Service Provider) February 2024
21 |THURSDAY
22  |FRIDAY
23 |SATURDAY
24 |SUNDAY
25 |MONDAY GST PMT 06 [(QRMP) (Applicable if GST Payable) February 2024
26 |TUESDAY
27 |WEDNESDAY
28 |THURSDAY
29 |FRIDAY
30 |SATURDAY
Updated Income Tax Return (ITR-U) AY.2021-22
31 SUNDAY To opt for Composition Scheme (CMP-02) F.Y.2024-25
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INDUSTRIES
HI TENSILE MESH

WELD MESH
SHEETS

Get your weld mesh sheets as per your required sizes

Construction Fence

Concrete Reinforcement
Temporary retaining wall

Temporary barricade

+91-9940425556

AADHITIINDUSTRIES.IN

SALES@AADHITIINDUSTRIES.IN
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New Patron Members

Mr. S.Gnanadeepan
M/s. SMARTIEP.COM
Scaffolding & Centring
Survey No. 70/1B,
MARTIEP Godown
Thirukalkundram Road,
Vallam,

Chengalpet - 603 002
Mobile No. 9444043902

Mr. R. Srinivasan
Architect

Isha Guru Krupa Apartment
No. 21, F2, Raja Rathinam
Main Road, Ullagaram,
Chennai - 600 091

Mobile No. 9443463075

Mr. Manickam Kapali
Mahadevan

M/s. Madras Concrete Products
Construction & Concrete
Products

No. 101, Velappanchavadi
Poonamallee High Road,
Poonamallee

Chennai - 600 077

Mobile No. 9840665050

Mr. T. Lenin

M/s. Naveen Builders
Architect/Civil Construction
Ground Floor, 4/18-C,

Royala Nagar 1st Main Road
Ramapuram, Chennai - 600 089
Mobile No. 9444021197

Mr. L. Vijayaraghavan

M/s. Enroof

Civil Construction Contractor/
Flat Promoter

J-3, 1st Cross Street,

Benco Colony, Besant Nagar
Chennai - 600 090

Mobile No. 9840037977

Mr. D.S. Prathap

M/s. D.S. Prathap & Co

Civil Construction Contractor
No. 179, 1st Cross Street,
Saikruba Nagar

Janapan Chatram, Thiruvallur
Chennai - 600 067

Mobile No. 9677045555

Mr. K.R. Yuvith

M/s. Traventure Homes Private
Limited

Builder/Developer

Plot No. 55, Door No. 10/13,
Kannammal Street, Kannabiran
Colony, Saligramam,

Chennai - 600 073

Mobile No. 9841687777

Mr. Mohamed Sadique Ahmed
Manufacturer/Supplier

No. 5/246, 5th Street, VGP Layout
Injambakkam

Chennai - 600 115

Mobile No. 9840040221

Mrs. Manjula. S

M/s. Mathura Trading
Enterprises

Supplier of Building Materials
Survey No. 242/1 A1C, Ayalcheri
Main Road Ayalcheri Village,
soranchery Pnchayat

& Poonamallee Taluk,

Chennai - 600 071

Mobile No. 8124525257
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Office of the Director of
Town and Country Planning,
Koyambedu, Chennai-107.

Roc.No.15040/2023-TCP5 Dated: 13.02.2024
CIRCULAR
Sub:  Urban Development- Provision for interpretation of dimensions in British system
to Metric system in critical parameters of Tamil Nadu Combined Development
and Building Rules, 2019 - regarding.

Ref: 1. Chennai Metropolitan Development Authority, Extract taken from file no.
B1/22478/90 Page no.18.
2. From the Additional Secretary (Technical) to Government, Housing and Urban
Development  Department,  Secretariat, Chennai-9  Letter  No.
5692102/UD4(1)/2023-1, dated.06.10.2023.

In the layouts approved by DTCP, before adopting the metric system of measurement,
the dimensions of plot and road widths were in British units (feet and inches). These
dimensions, when converted to metric units, say a 30 feet road is equivalent to 9.14m road.
Hence for a development abutting a 30 feet road as per rule 35 (1) (a) of Tamil Nadu Combined
Development and Building Rules, 2019, the front setback prescribed with respect to the
abutting road width is 3m as it falls in the range of “9m-18m” road width category and not
the “upto 9m” road width category which requires front setback of only 1.5m. This leads to
reduced plot coverage and difficulty in achieving the allowed FS! in such older approved plots.

In reference 1 cited above, Chennai Metropolitan Development Authority has issued
orders for the interpretation of dimensions in British system to Metric system.

Similarly, the Government has directed to issue necessary circular vide the letter
reference 2 cited above, for interpretation of dimensions in British system to Metric system

in critical parameters of Tamil Nadu Combined Development and Building Rules, 2019 as
follows:

@ Southern Builders———



The dimensions in British system if any, adopted for the measurement of plots/roads
in the layout approved by DTCP, as the case may be interpreted and understood as follows in
Metric system in critical parameters of Tamil Nadu Combined Development and Building

Rules, 20109.

Road /Plot width in British Road /Plot width to be
units interpreted in Metric units
20°-0 6.0m
30-0’ 9.0m
40'-0’ 12.0m
50"-0 15.0m
60’-0’ 18.0m
80°-0’ 24.0m

100°-0' 30.0m

The above interpretation is only for setbacks, since even in our rules they were taken
by arithmetical conversion from feet to meters and rounded. This is not applicable for FSI
calculations.

This order shall come into effect immediately. Receipt of this circular should be
acknowledged by return of post.

(Sd./-) B. Ganesan
Director of Town and Country Planning

//Forwarded by order//

Assistant Director of Town and Country Planning

(&)
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TAMIL NADU GENERATION AND DISTRIBUTION CORPORATION LTD.
O/o Director/Generation,

Chennai-02
Circular _ Memo.Dir/Gen/CE/NCES/SE/Solar/EE/SP/F.PM_Surya Ghar Muft

Bijili Yojana /D123/ 2024, dt: 20.2.2024

Sub: NCES — Solar Roof top under Subsidy Scheme —Launched by
Hon’ble PM - “PM Surya Ghar Muft Bijili Yojana”- To be mobilised
among consumers — Registrations in the portal —Instructions —Reg.

Ref:1. MNRE, GOI, Office Memorandum, dt: 02.02.2022 issued for “Simplified
procedure -Roof Top Solar Programme Ph-II".
2. MNRE, GOI, Office Memorandum, dt: 02.02.2022 issued for “Simplified

procedure -Roof Top Solar Programme Ph-II1".
3. PM-Surya Ghar : Muft Bijli Yojana Scheme launched on 22.1.24

ok ok

In order to promote installation of solar roof top ,particulary among the
residential sector, GCRTS Phase —II (Grid Connected Solar Roof Top ) was launched
vide ref(1) by MNRE and subsidy was provided to the residential consumers.
Subsequently MNRE came out with an simplified procedure for implementation of the
above programme vide ref(2) and “National solar roof top portal * was launched
wherein the consumer shall apply for solar roof top plant and avail transfer of subsidy

directly to their bank accounts.
Now the Hon'ble Prime Minister has launched a solar roof top scheme as
“"PM_Surya Ghar: Mufti Bijli Yojana Scheme” wherein a target of 1 Crore house holds
across the country are to be provided with solar roof top plants in the houses with

subsidy from MNRE.
In this regard, MNRE during its recent meeting has emphasized that wide

publicity should be given among the domestic consumers as huge target of One crore
across the country has to be achieved within a span of one year in the above scheme.
CMD/TANGEDCO has instructed to mobilize minimum 1000 Nos domestic consumers for

each section so as to reach the target of 25 Lakhs in our State.
The following are the highlights of the scheme and are listed below :

1. The National roof top portal has been renamed as PM_Surya Ghar: Mufti Bijli
Yojana Scheme.
2. The subsidy structure of the scheme is as below :

Rs. 30,000/- per kW up to 2 kW

Rs. 78,000/- for capacities 3 kW and above
3. Wide publicity shall be made among the public through Section Officers and
field staff so as to create awareness about this scheme.



4. Necessary posters/flex boards may be provided in the Section
Officers/Collection Centres,in Panchayat Board Office and in the public place
where more people assemble so as to create awareness among the public.

5. The scheme may be mobilized through press, FM radio, media etc.,

6. The services of Local Bodies, NGOs,Voluntary organizations, Energy
clubs,College students may be utilized to enroll more applicants in this
scheme.

7. The applicant can register themselves through any one of the following

modes :

a. Microsite for self users : registration.pmsuryaghar.gov.in

b. By downloading the mobile app “PM-Surya Ghar “ and “"QRT PM-
Surya Ghar ™ from Play store

c. Through National Portal for Rooftop solar ie., solarrooftop.gov.in
(which redirects to this new portal)

d. Through www. pmsuryaghar.gov.in

8. Applications registered in this portal will be redirected to TANGEDCO

online portal for further processing. The charges shown in the portal alone have

to be paid by the consumers through online mode.

9. For capacities upto 3 KW feasibility approval has been waived. As and
when the consumer pays the amount, the Feasibility approval is automated for

the above consumers.
0. For capacities upto 3 KW feasibility approval has been waived. As and

when the consumer pays the amount, the Feasibility approval is automated for
the above consumers.
10.  The unidirectional meters have to be replaced with bidirectional meters for
commissioning of solar roof top. For the services where already programmable
bidirectional facility is available, the bidirectional provision may be enabled by
MRT wing.
11. Any complaints /delays in effecting the solar roof top services will be
viewed seriously as the progress is constantly monitored at the highest level ie.,

PMO office, MOP, CMD etc.,
Sd/- dt 20.02.24

Chief Engineer/NCES
For Director/Generation

—— = Southern Builder

(&)



INTRODUCTION

* Pile foundation is a deep foundation

* A shaft drilled to a desired depth mostly rest on hard
strata at deeper depth.

* Pile installation shall be possible either by drilling hole
on the ground and fill with concrete, or drive either
the casing pipe and fill with concrete, or the precast
concrete or steel joist.

« Pile designing as well as Pile construction is a complex

and heavy duty job.

Concept of Pile Foundation

» End bearing Bottom end of the pile rests on a layer of
especially strong soil or rock

» Skin Friction The entire surface of the pile, which is
cylindrical in shape, works to transfer the forces to
the soil.

End Bearing Pile Friction Pile

Side Frictien

Weak Sail

Strong Soil
or Rock

TYPES OF PILE FOUNDATION

1. Bored Cast In situ Pile(Drilled Pile)

2. Driven Pile

Step by Step Procedure of Drilled Pile

1. Drill a hole to designed depth

2. Protect the hole by either temporary
or permanent casing pipe or pour
bentonite (synthetic clay) slurry or
polymer slurry to avoid collapse of
bore hole

3. Insert reinforcement cage

4. Insert tremie pipe with funnel at the
top and pour the concrete

Drilled Piles

* Drilling means creating a hole.

» There are many ways of drilling holes on the ground.

— Auger drilling and Continuous flight auger drilling

— Chisel and Bailer drilling

\{

-

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

“lw
— Direct circulation method
— Rotary drilling
— Kelly drilling
— Full displacement drilling
— Reverse circulation air injection drilling
— Down the hole drilling
Auger
* Auger means a tool to drill.
* Auger pile is a simple type of drilled pile.
* Augers are nothing but a large screw.
* Auger drilling shall be possible either =
manually or mechanically.

Auger drilling-Manual
L .

Auger piling procedure

* Drill a hole to a designed depth

» Protect the bole hole by either casing pipe or inject
Bentonite (synthetic clay) solution

* Erect reinforcement cage

 Pour the concrete using suitable method

Chisel and Bailer drilling (Percussion drilling)
*Chisel used for pile drilling consist of solid steel plates
with knife edges.

(aa)
)
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» Bailers are strong solid hollow steel tube with non return

valve plate at the end.

Percussion drilling

/ W\
» Percussion drilling is a manual ’/T o
drilling technique in which a heavy / \\_ \\_i
cutting or hammering bit attached
to a rope or cable is lowered in the
open hole or inside a
temporary casing. The technique is ||

often also referred to as 'Cable tool'.

Direct mud circulation method (DMC)

* This technique allows drilling without the use of
temporary casing pipes. The direct circulation method
occurs through the pumping of the circulating fluid
(bentonite and/or polymers based mud) inside the rods.

2-DRILLPIPES

3- TANK for CUTTINGS
¥ 4 ORILLCOLLAR

5:VALVE

6-BIT

7-AIR COMPRESSOR
PIPEWORK

Rotary drilling

* Rotary Drilling is nothing but a strong solid shaft
with sharp teeth at the edges connected to a rotating
mechanism

Down the hole drilling (DTH)

* The fast hammer action breaks
hard rock into small flakes and dust
and is blown clear by the air exhaust N
from the DTH hammer.

« The DTH hammer is one of the

—=4 DUST, CUTTINGS
Foes
[— CASING RIPE

— DRILL PPE

T AIR SUPPLY

RISING AR
AIR HAMMER

fastest ways to drill hard rock.
Tractor Drilling
* This Is indigenous invention of bore

Sy

well operators

* APPLICATION:

— Water Drilling,

— Core Drilling,

— Reverse Circulation Drilling
— Pilling Drilling

— Geo Technology Drilling
Advantages of Drilled pile

* Less noise and vibration compared to driven pile

* Less energy required

* Less equipment mobilization

* Any diameter of pile shall be possible (300mm to
1500mm even more)

Limitations of Drilled pile

 Time consuming

* Quality and integrity of concrete is doubtful

* Maintaining bore hole dia

* Necking and caving is a common site problem

* Consumption of concrete shall be sometimes
uncontrollable

» Site always dirty/slushy, non workable for other activities
* Mud removal shall be additional cost
Driven Piles

* Driven means Controlled operation
of penetration using

mechanical device.

* Driven piles are deep foundation
elements driven to a design depth or
resistance. Types include

— Timber

— Pre cast concrete

— Steel H piles

— Pipe piles.

Mechanism of Driven pile

=
e
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s HELMET Hammer
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N Cushions i
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Piling Hammers

* Mostly they are Drop hammers
guided by lugs or jaws connected
with ropes

» Weight of hammer varies from

(ag)
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— 1000 kg (1 tonne) to 80000kg(80 tonnes)

* Energy per blow varies from 1000m/kg to 120000m/kg
« Striking rate 36 blows/min to 70 blows/min

» Power supply required from 25 KVA to 740 KVA

» Horse power required 33 Hp to 992 Hp.

* Frequency range varies from 10Hz to 135 Hz.

* Noise Level at 1m distance, varies from 86 dBA to 121
dBA.

Dynamic formula

WH
* Q= TG0
- @, = allowable load
— W= weight of Hammer
— H = height of fall
— F= factor of safety

— S= final penetration per blow for last 5 blows
of hammer

— C=empirical constant
Driven Cast in situ Concrete Pile

* Driven piles need not be precast ey
piles, may be cast in situ also.

* In this, a thin steel shoe with
mandrel shall be drive in to the
ground to designed depth then
the mandrel shall be removed
then reinforcement cage to be
erected followed by trimmy pipe concrete.

* Then the casing shell also smoothly take it off.
Timber Piles

* Transmission of load through timber piles
takes place by the frictional resistance of §g
the ground and the pile surface.

e Timber piles prove economical hit
supporting light structures to be located
in compressive soils constantly saturated
with water.

* Piles are driven with the help of pile driving machine in
which a drop hammer delivers blows on the pile head.

» To prevent the pile head from booming, an iron ring
about 25 mm less in diameter than the pile head is
provided at the pile top.

« To facilitate driving, the lower end of the pile is pointed
and is provided with a cast iron conical shoe.

H Pile

* These piles are designed to
transfer structural loads 7
away from surface soils, which ‘
do not have the mechanical

strata soils.

* The H pile shape is the most effective to transfer load
bearing through the pile to the tip.

* H piles are most commonly used in dense soils or rock
where no piling system is better for offering pile resistance
at the tip for point bearing capacity.

Advantages of Driven pile

* Fast Installation

* More suitable for large scale projects

* During driving earth get compacted

* In pile load test driven piles proved more load carrying
capacity than Drilled pile

» More suitable for multi storey buildings

« Site shall be dust less compared to drilling pile
Limitations of Driven Pile

* Noisy and create vibration

* Not suitable for soft clay and fine sand with more
moisture content

* Heavy equipment and more skilled man power required
 Larger diameter not available (locally maximum size
available is 600mm)

BEHAVI( - i '

Soft material

Loose _,
Friction material
load-carrying &

material

Soft material
or soil subject

Friction
Rock load carrying

As End-Bearing
Columns

As Friction Piles
in Lower Portions

As Friction Piles As Soil
for Full Length Compactors

As sheet ¢
piling

As Batter Piles, Fender Piles,
Dolphins, and Shecting

Friction pile pressure
distributions in soil

As Stabilizers of Banks

End bearing pile pressure

®)
Overlapping Bulbs of Pressure
Tor Adjacent Piles

Fallacy of testing the action of a single pile: under the
test pile in (a) the clay is practically unloaded; under
the completed structure in (b) it is heavily stressed

properties to support large
buildings, to deeper bearing
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" Static Vertical Loads:

& Load fransfer by End bearing
and skin friction

% The ultimate load capacity of
piles(in kN)

Poor sail stratum Cuy {1
stranm 5 ¥
s |
Qu _Qp +Qf toscour 1 'I. _-
& Qp is End bearing capacity of  fuct fit
pile
% Qf is Skin friction capacity of
___pile
Fail
48
(!
IR
Vo
R
v
!
perrrTny L e
(@) (®) (@ (d)

Figure 1.7 Assumed failure patterns under deep foundations (Vesic 1967): (a) After
Prandtl, Reissner, Caquot, Buisman, Terzaghi (b) After DeBeer, Jaky, Meyerhof (c) After
Berezantsev and Yaroshenko, Vesic (d) After Bishop, Hill and Mott, Skemption, Yassin,
and Gibson.

Factors affecting the vertical load carrying capacity
of piles
e Soil conditions Soil profile (homogeneous/non
homogeneous, soil strength, thixotrophy / sensitivity,
water table etc.
eMethod of installation Soil disturbance
Vertical load carrying capacity of piles: Method of Analysis (contd.)-
GRANULAR SOIL-AS PER IS 2911(PART 1/SEC 2):2010

& By utilizing soil strength
o :Q P + Q f
& End Bearing
Q, =4,(0.5DN, + BN, )

&% Ap = Cross sectional area of pile

& Skin Friction
Q= Z K.F,tand 4,
fml
% Ki = Coefficient of earth pressure
10 i 2
tp, i m applicable for I'th layer

Effective
pressure for I’ th layer

& D = Diameter of pile shaft in m

% Poi = overburden

% Y = Effective unit weight of sail
at pile tip

% Nr & No =
factors depending upon Angle of

% 5= Angle of wall friction between
Bearing - capacity pile and soil for i'th layer
& Asi= Surface area of pile shaft in

internal friction . o
the i'th layerin m

Effective
pressure at pile tip in kN/ m?

% Po - overburden

Earth pressure co-efficient (K;)

Pile type K,
Bored cast-in-situ pile 1.0-2.0
Driven H-pile 0.5-1.0
Driven precast pile 10-3.0
Driven cast-in-situ pile 1.0-3.0

Note: Lower value for loose sand and higher
value for dense sand

Imp. Note: Over burden pressure is constant
beyond the critical depth: 10 to 30 d; generally
taken as 20 d (d = diameter )

Vertical load carrying capacity: Piles in Cohesionless soils (contd.)

Friction Coefficient, f = tan &, where friction angle between

pile
and soil as follows:
& = tan(2/3 tan ¢) where ¢ is the angle of internal friction
of soil. Typical Values for different pile material
Pile Material &
Steel 06710 0.83 ¢
Concrete 0.90 to 1.00 ¢
Timber 0.80 to 1.00 ¢

Vertical load carrying capacity of piles: Method of Analysis (contd.)-
COHESIVE SOIL-AS PER IS 2911(PART 1/SEC 2):2010
& By utiizing soil strength

=Q +
»=Q+Q; & Skin Friction
& End Bearing n
Q, =4,N:Cp Q=2 aC4,
=l

& Ap = Cross sectional area of pile g
tip, in m?

& Nc = Bearing capacity factor soil

ai = Adhesion factor for i'th layer
depending on the consistency of

& Cp=Average cohesion at piletip =
in kN/ m?

Ci = Average cohesion for ' th
layer in kN/ m2

% Asi= Surface area of pile shaft in
the i'th layer in m2

Adhesion Factor

Type of SP‘II'-N Adhesion factor (a)
s0il value Bored Cast- | Driven Steel
in-situ Pile File
Soft to <4 0.7 1.0
very soft
Medium 4=8 05 0.7
stiff
Stiff 8-15 0.4 0.4
Stiff to >15 03
hard i

(ag)
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Static uplift Loads:
= _ Concept of Load resistance (pile group)

Heavad
ground vurface

ACIYE 2070 1

Figure 521 Typucal pali foundu
hrinking clays (¢ madian Fowndation

igure 529 Pile group configuration and soil weight contributio
apacity for Example 5.19.

n for pile group

Static Uplift Loads

Concept of Load resistance (single pile)
Static uplift Loads: Conclusion
P, * Pile foundation is inevitable in certain soil conditions
(where bearing capacity at shallow depth is poor)

///f/ - « Pile foundations are deliberate in Multi storey building
/// (even Shallow depth soil has good bearing capacity)

//,/ to resist lateral load like Wind and earthquake
7 * There is a mindset among builders and contractors that
pile foundations are costly. Which is not correct this
doppel varies from case to case, sometimes pile foundations
l ijp are economical than conventional shallow foundation

ﬁv”/ * There are lot of methods available to construct

// pile foundation, choosing an apt method is the challenge

in decision making

Figure 5.27 Basic concept of pullout resistance by pile foundations.

* There is not always one type of solution for all type of
problems.
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1924 - 2023

Office of the Director of

Town and Country Planning,

Koyambedu, Chennai-107.
BY RPAD

Roc.N0.4341/2024-TCP5 Dated:29.02.2024

Sub: Urban Development- Tamil Nadu Combined Development and
Building Rules, 2019- Provision of proper link roads within large

developments to the adjacent lands - regarding.

Ref:  D.O.Letter From the Secretary to Government, Housing and
Urban Development Department, Secretariat, Chennai-9 Letter
No. 6756590/UD4(1)/2024-1, dated.16.02.2024.

The Secretary has instructed all officials to ensure provision of proper link
roads within the proposed large developments to all adjacent lands if required as
prescribed in Tamil Nadu Combined Building Rules 2019 vide letter cited above.
All District Officers are advised to follow the instructions given in the enclosed

Government letter.

Encl: A copy of the reference cited above.

For Director of Town and Country Planning.
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retary to Government

D.0. Letter N0.6756590/UD4(1)/2024-1, dated 16.02.2024

Lanesan,

Sub: Urban deveio;ment = o Tamil = Nadu - : Combined

' Development and Buntd: ng Rules, 2019 - Provision of
proper’ link rQadS;Wlthm large developments to the
adjacent lands - Regarding.

o e g

It s brought to the notice of the Government that due to large :
developments such as Group Housing or Gated Community Developments at
rany places, access to the surrounding lands are getlting Glocked and suen
- become  landlocked ou,am;e of the lack of proper acce ‘ :
icent land parcels not being earmarked in the Planning
i - for such-developments by the Chennai Metropolitan Dewve
suthority and Director of Town and Country Planning officials.

2. The sub-clause 25 of Rule 35 and sub- cl'“ gse 17 of Bule 3¢ of
Lamit Nadu Combined Development and bvuld ing Rules, 2019 provide that -

' In the interes st of the public for better circulation in the
area and also to ensure that the proposed development does not
block ~access to the properties around,  incases of larae
developments  where  link roads have to  be provided
fif.‘%‘i)l“m@ﬁ?;i\léﬁ\)/ to the adjoining land areas, through the
for deveiopment, the competent authority reserves the
insist the applicant to set apart such road spaces within the sits
Cand the apptscant shali hand over the same free of cost thrOL oh a

registered gift deed to the Local body for declaring it as public
wad. In such.cases set back from these roads fo the b
um;)o%c shall be provided as prescribe 1 in these rules.”

3. Hence, you are hereby directed to issue necessary “\;;
2spective officials involved in issue of ptcmmng permission
vision of proper |i nk road<w Wstwn the proposed afge developme
jacent lands, if required, as prescribed in the Tamil Nadu
ment and Building Rules, 2019 as stated above and the
ake sure that no land will get land locked either in layout or group
cﬁévaiopment area. Your enforcement officials ‘may be instructed to
check periodically if any violations are noticed in ,,‘us regar ’d aﬁxg Lde{e action

\/Q“r = (.f fg«‘\
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GOOGLE SHEETS
KEYBOARD SHORTCUTS FOR PC

Topic |ID  Description PC Shortcut Topic |ID Description PC Shortcut
1 New Window CTRL+N 46 File Menu ALT+F
€ 2 NewTab CTRL+T 5 |47 EditMenu ALT+E
; 3 Close Current Tab CTRL+W g 48 View Menu ALT+V
i 4 Move to Next Tah (right) CTRL+TAB = |49 Insert Menu ALT +1
2 |5 Moveto Previous Tab left) CTRL +SHIFT + TAB '% 50 Format Menu AT+0
go 6  Highlight URL Address CTRL+L 2 |51 Tools Menu AT+T
Z |7 Reload Current Web Page CTRL+R Z |52 Add-Ons Menu ALT+N
8  Find Text CTRL+F 53 Help Menu ALT+H
9 Show Google Drive Keyboard Shortcuts SHIFT+? & o |o4 Format Selected Cell(s) with Align Left CTRL+ SHIFT +L
10 Open Selected File or Folder ENTER g %” 55 Format Selected Cell(s) with Align Center CTRL + SHIFT + E
U |11 GoPrevious (go back one folder) GthenP L |56 Format Selected Cell(s) with Align Right CTRL + SHIFT +R
5 |12 Delete Selected File(s) or Folder(s) DEL o |57 Add Top Border to Selected Cell(s) SHIFT+ALT+1
% 13 Create New Folder SHIFT+F 2 |58 Add Right Border to Selected Cell(s) SHIFT+ALT+2
é 14 Rename Selected File or Folder N g 59 Add Bottom Border to Selected Cell(s) SHIFT+ALT +3
g 15 More Actions (right-click selected file(s) or folder(s)) A v‘é 60 Add Left Border to Selected Cell(s) SHIFT + ALT +4
= |16 Move Selected File(s) or Folder(s) z S |61 Add Outside Border to Selected Cell(s) SHIFT +ALT +7
£ |17 Expand Selection of File(s) or Folder(s) SHIFT + ARROWS “ |62 Remove All Borders to Selected Cell(s) SHIFT+ALT+6
Z |18 Select Non-Adjacent File(s) or Folder(s) CTRL + ARROWS then X » |63 Format Selected Cell(s) as "Decimal" CTRL + SHIFT +1
19 Create New Google Doc SHIFT+T é 64 Format Selected Cell(s) as "Time" CTRL + SHIFT +2
20 Create New Google Sheet SHIFT+S E 65 Format Selected Cell(s) as "Date" CTRL + SHIFT +3
2 . |21 Close Current Workbook (Browser Tab) CTRL+W % |66 Format Selected Cell(s) as "Currency" CTRL + SHIFT +4
3 E 22 Move to Next Workbook (Browser Tab) CTRL+TAB E |67 Format Selected Cell(s) as "Percentage” CTRL + SHIFT +5
@ 'E 23 Move to Previous Workbook (Browser Tab) SHIFT + CTRL + TAB £ 68 Format Selected Cell(s) as "Exponent” CTRL + SHIFT +6
§ 6 [24 Move to Next Worksheet (right) AT+ u |69 Select Non-Adjacent Cells CTRL + Click
> 3 25 Move to Previous Worksheet (left) AT+ gﬂ 70 Clear Formatting in Selected Cell(s) CTRL+\
Z |26 Insert New Worksheet SHIFT + F11 T |71 Open Right-Click Menu Based on Current Selection  |CTRL + SHIFT +
. |27 SelectAll CTRL+A E 72 Insert Line Break (in cell edit mode) ALT + ENTER
S [28 SelectEntire Column CTRL + SPACE = |73 Repeat Last Action F4
& |29 Select Entire Row SHIFT + SPACE 74 Undo Last Action CTRL+Z
£ |30 Insert Row(s) Above Current Selection ALT+1+R c |75 Redo Last Action CTRL+Y
Dq-_ 31 Insert Column(s) Left of Current Selection ALT+14C % 76 Cut Selected Cell(s) CTRL+X
; 32 Delete Selected Row(s) ALT+E+D _3 77 Copy Selected Cell(s) CTRL+C
33 Delete Selected Column(s) ALT+E+E < |78 Paste Clipboard Contents to Selected Cells CTRL+V
34 Insert Cells(s) and Shift Current Selection Down ALT+14D 2 |79 Paste Values Only to Selected Cells CTRL + SHIFT +V
35 Insert Cells(s) and Shift Current Selection Right ALT 4141 *E 80 Paste Formats Only to Selected Cells CTRL+ALT +V
36 Delete Selected Cells(s) and Shift Up ALT+E+Y © 81 Ppaste Formulas Only to Selected Cells ALT+E+S+F
» |37 Delete Selected Cells(s) and Shift Left ALT+E+Z 82 Paste Column Widths Only to Selected Cells ALT+E+S+W
S 38 Expand Selection of Cells SHIFT + ARROWS «» |83 Toggle Formula Audit Mode CTRL+" (grave)
S |39 Catapult to Next or Last Non-Empty Cell CTRL + ARROWS 3 e Toggle Absolute/Relative Cell References Fd (in cell edit mode)
f:; 40 Select & Catapult to Next or Last Non-Empty Cell SHIFT + CTRL + ARROWS g 85 Toggle Function Help Window F1 (in cell edit mode)
> |41 Move to First Cell of Worksheet CTRL + Home “ 186 Auto-Complete Highlighted Function from List TAB (in cell edit mode)
Z 142 Move to Last Cell of Worksheet CTRL + End Drop- |87 Open Dropdown List / Choose Highlighted List Item  [ENTER (cell w/ dropdown)
43 Edit Cell Contents / Save Cell Changes & Move 1Down  [ENTER downs |88 Open Filter Dropdown Menu CTRL+ALT +R
44 Exit Cell Without Saving Changes ESC Quick (89 Insert Today's Date Value Into Active Cell CTRL +; (semi-colon)
45 Save Cell Changes & Move 1 Right TAB Values |90 Insert Current Time Value Into Active Cell CTRL +: (colon)
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Basic Computer Keyboard Shortcut Keys A to Z

Shortcuts Uses of Shortcut keys Shortcuts Uses of Shortcut keys

It Edits options in the current

Takes the user to the start of the

Alt + E Home )
program. current line.
This is used to switch between the This is used to go to the end of the
Alt+Tab ) End )
open windows. current line
Shows file menu options in the Shift + Delete | files will be deleted permanently.
Alt + F . .
current program. Ctrl+Y This redo the last action.
Alt + F4 This closes the current window. Ctrl + K It insert hyperlink for the selected
Alt + Page Up | It scrolls up the Entire Screen. text.
Alt + Page Windows key | This lock the computer, requiring
It scrolls down the Entire Screen. .
Down +L password entry to access again.
Alt + Left It shows the previous history if it is Windows key | Access the Power User Tasks Menu
Arrow present in Bowser. +X in Windows 8 and Windows 10.
Alt + Right Windows key | It Minimize the active program
Go forward in the browser window. i
Arrow + Down arrow | window.
Alt + Ent It shows the property of the selected Windows key | It Maximize the active program
+ Enter
item. + Up arrow window.
Ctrl + A It is used to select all text. Ctrl + Left This key used to move one word to
Ctrl + X It cuts the selected item. arrow the left at a time.
Ctrl + Del It deletes selected items. Ctrl + Right This is used for move one word to the
Ctrl+C/ arrow right at a time.
Used to copy the selected item. g -
Ctrl+Ins Ctrl+Y Redo the last action.
Ctrl + V / Shift Used t te th lected it Ctrl + K Insert hyperlink for the selected text.
sed to paste the selected item.
+Ins P Windows key | Access the Power User Tasks Menu
Ctrl + H It is used to go to the beginning of the + X in Windows 8 and Windows 10.
rl ome
document. Windows key | Minimize the active program window.
Ctrl + End Go to the end of a document + | (That format Should be used)
Ctrl+S Open the save as a dialogue box. Windows key | Lock the computer, requiring
Ctrl+ Z Undo the last action. +L password entry to access again.
Ctrl + Alt + ) Windows key o . .
Del Opens Windows task manager. 1 Maximize the active program window.
Ctrl+N Open a new window/document. Ctrl + — Move one word to the left at a time.
Ctrl+H Open the history tab/bar. Ctrl + — Move one word to the right at a time.
Ctrl+J Open the download tab/bar. Ctrl + Home | Go to the beginning of the document.
Ctrl+F It starts the find utility. Ctrl + End Go to the end of the document.
Ctrl+P Open the print dialogue box. Ctrl + Shift + o Wind Task M
Ctrl+Esc Open the Windows start menu. Esc pen Windows fask Manager.
Ctrl + “+” Increases the zoom level. . Highlight from the current position to
— Shift + Home o )
Ctrl + “— Decreases the zoom level. the beginning of the line.
Ctrl + W/ Ctrl iahli iti
Closes the current tab. Shift + End Highlight from the current position to
+F4 the end of the line.
Ctrl+T Open a new tab.
i = (1} ,' Southern Builders—————
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Built up Area

The area covered by a building on all floors including
cantilevered portion, mezzanine floors, if any, but
excepting the areas excluded specifically under the
Regulations.
Building Line

The line up to which the plinth of a building adjoining
a street or an extension of a street or on a future street
may lawfully extend.
Building Height

The vertical distance measured in the case of flat
roofs, from the average level of the ground around and
contiguous to the building or as decided by the Authority
to the terrace of last liveable floor of the building
adjacent to the external walls. To the highest point of the
building and in the case of pitched roofs, upto the point
where the external surface of the outer wall intersects the
finished surface of the sloping roof; and in the case of
gable facing road, the mid-point between the eaves level
and the ridge. Architectural features serving no other
function except that of decoration shall be excluded for
the purpose of measuring heights.
Builder

“Builder” means a person who is legally empowered to
construct or toe execute work on a building unit, building
or structure or where no person is so empowered, the
owner of the building unit, building or structure.
Carpet Area

The net usable floor area within a building excluding
that covered by the walls or any other areas specifically
exempted from floor space indeed computation in these
regulations.
Control Line

A line on either side of a highway or part of highway
beyond the building line fixed in respect of such highway
by the Highway Authority.
Courtyard or Chowk

A space permanently open to sky enclosed on sides
fully or partially by building and may be at ground level or
any other level within or adjacent to a building.
Development

Development with its grammatical variations means
the carrying out of buildings, engineering, mining or
other operations in, or over, or under and or the making
of any material change, in any building or land or in the
use of any building or land or any material or structural
change in any Heritage building or its precinct and
includes demolition of any existing building, structure or
erection of part of such building, structure of erection and

KEY WORDS AND THEIR MEANINGS

reclamation, redevelopment and layout or sub-division of
any land and to develop shall be construed accordingly.
Development Plan

“Development Plan” means a plan for the development
of the area within the jurisdiction of a planning Authority
andincludes revision of adevelopmentplanand proposals
of the special planning authority for development of land
within its jurisdictions.

Dwelling Unit/Tenement

An independent housing unit with separate facilities
for liing, cooking and sanitary requirements.
Density

The residential density expressed in terms of the
number of dwelling units per hectare.
Enclosed Stair-case

A staircase separated by fire resistant walls and
door(s) from the rest of the building.
Floor Space Index (FSI)

The quotient obtained by dividing the total covered
area (plinth area) on all floors excluding exempted areas
by the area.

FSI = Total covered area on all floors

Plot area
Group Housing Scheme

Group Housing Scheme means a building or a group
of buildings constructed or to be constructed with one or
more floors, consisting of more than one dwelling units
and having common services facilities. Common service
facilities means facilities like stair case, balcony, Corridor
and varandah, lift etc.,

Marginal Open Space/Set back

Minimum distance required to be left open to sky
between the boundary of the building plot and the building
plot and the building excluding court yard/chowk, which
is an integral part of the plot.

Parapet

A low wall or railing built along the edge of a roof,
terraces, balcony varandah etc.
Parking Space

An enclosed or unenclosed, covered or open areas
sufficient in size to part vehicles, parking space shall be
served by a driveway connecting them with a street or
alley and permitting ingress or egress of vehicles.

Plinth

The portion of structure between the surface of the
surrounding ground and surface of the floor immediately
above the ground.

D

\.

(12)

/

-y

e

42

&



e —
Mullion
/noun

A vertical bar, standing tall within the

frame,

that creates a captivating divide between elements,
such as a fixed pane and an opening casement.

Termite
Resistant

Weather
Resistant

Fenesta-

Better by Design

fx

Noise
Insulation

TASTEFULLY
DESIGNED

Energy
Efficient

Liven up your space with plush
ALUMINIUM WINDOWS, DOORS & UPVC

20 years care & countless memories
FENESTA SHOW ROOM
(SRI KANNAN VENTURES PVT. LTD.)

First Floor, No.154, Mount Poonamallee Road, Porur, Chennai - 600 116
Mob: 97898 71019, WhatsApp: 98840 99966 / srikannan@fenestadealers.com
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Southern Centre Activities

04.02.2024
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CHARAN TILES

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

(39445010001,(9 9444420020

CHARAN WINDOWS PVT LTD
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CHARAN WINDOWS FUT 1TD
AT VAL

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

(&9940431134 , (b 9566043344




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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WE DO
Bridges | Flyovers
Civil Engineering
High Raised Buildings
Industrial Construction
Concrete Re-Enforcement

SSI TMT BARS One of India's best
steel producing companies
with plant facility in Chittor District,
Andhra Pradesh. The Sakthi Ferro
alloys Group produces Fe 500 - 500
D & 550 D TMT Bars
which are resistant to tremors.
ISI: 1786 grade steel bars within
India.

CALL US FOR INFORMATION MAIL US AT VISIT OUR WEBSITE AT FOLLOW US AT
+9195662 40404 mktg5@sakthigroup.co www.ssitmt.in fOYWInNP




