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Ýê¤ó¤ò˜ ñì™
Üù¢¹¬ìò¦˜ õíè¢è‹, 

ð¤ð¢óõó¤ 28ï¢«îî¤ «îê¤ò Üø¤õ¤òô¢ î¤ùñ£°ñ¢. Þï¢î¤ò£¢è÷¢ Ýò¢¾è¬÷ 

«ñø¢ªè£÷¢Àñ¢ Ü÷¾è¢°  Üø¤¾î¢î¤øù¢ ªè£í¢ìõ£¢è÷¢ Üô¢ô âù  è£ôù¤ 

Ýî¤è¢èñ¢ ªè£í¢ì ð¤ó¤ì¢¯û¢ Üó² è¼î¤òî£ô¢ Ýò¢¾ ï¤Áõùé¢è÷¢ â¬î»ñ¢ 

Þï¢î¤ò£õ¤ô¢ ï¤Áõõ¤ô¢¬ô âù¢ð¶ àí¢¬ñ.

èìï¢î 100 Ýí¢´è÷¤ô¢ àôè Ü÷õ¤ô¢ ¹èö¢ ªðø¢ø Üø¤õ¤ò÷£÷£¢è÷¢ 

Þï¢î¤ò£õ¤ô¢ «î£ù¢ø¤»÷¢÷ù£¢.  Üõ£¢è÷¤ô¢ ºîù¢¬ñò£ùõ£¢è÷¢ îñ¤ö¢ï£ì¢¬ìê¢ 

«ê£¢ï¢îõ£¢è÷¢ âù¢ø£ô¢ Ü¶ ñ¤¬èò£è£¶. èí¤î «ñ¬îò£è «î£¢õ£ù ºîô¢ Þï¢î¤ò£¢   

î¤¼. Þó£ñ£Âüù¢, î¤¼. C.V. ó£ñù¢,  î¤¼. ²ð¢ð¤óñí¤ò êï¢î¤ó«êè£¢, àôè àí¾ ð£¶è£ð¢¹ Ü¬ñð¢¹ 

°¿î¢î¬ôõ£¢ î¤¼. M.S. ²õ£ñ¤ï£îù¢ âù àôè Ü÷ô¤ô£ù  ñ¤èê¢ ê¤øï¢î Üø¤õ¤ò÷£÷£¢è¬÷ 

îñ¤ö¢ï£´ îï¢î¤¼è¢è¤ø¶ âù¢ø ðì¢®òô¢ Þù¢Âñ¢ ï¦Àñ¢.

²îï¢î¤ó Þï¢î¤ò£õ¤ù¢ ºîô¢ ð¤óîñó£è ªð£Áð¢«ðø¢ø î¤¼. üõè£¢ô£ô¢ «ï¼  ï£ì¢®ù¢ õ÷ñ£ù 

âî¤£¢è£ôî¢î¤ø¢° Üø¤õ¤ò¬ô Ü®ð¢ð¬ìò£èè¢ ªè£í¢ì  õ÷£¢ê¢ê¤ «î¬õ âù ïñ¢ð¤ù££¢. Üîù¢ 

Ü®ð¢ð¬ìò¤ô¢î£ô¢ IIT. AIMS  âù ðô¢«õÁ àò£¢èô¢õ¤ Ýó£ò¢ê¢ê¤  èì¢ì¬ñð¢¹è¬÷ à¼õ£è¢è¤ù££¢.

êï¢î¤ó«êèó ªõé¢èì¢ó£ñù¢ âù¢Âñ¢  ê£¢.ê¤.õ¤. ó£ñù¢ Üõ£¢è÷¢ ïõñ¢ð£¢  7ï¢ «îî¤ 1888ô¢ 

îñ¤ö¢ï£ì¢®ô¢ à÷¢÷ î¤¼ê¢ê¤ò¤ô¢ ð¤øï¢îõ£¢. 1928,ð¤ð¢óõó¤ 28-ô¢  ê£¢.ê¤.õ¤. ó£ñù¢ Ýó£ò¢ê¢ê¤ò¤ù¢ Íôñ¢  

å÷¤ò¤ù¢ Íôð¢ªð£¼÷¢ ê¤îøô¢ Ýò¢¾ ªêò¢¶ èí¢ð¤®î¢îî¤ù£ô¢ ó£ñù¢ «è£´è÷¢  èí¢´ð¤®ð¢¹ 

âù Üø¤õ¤è¢èð¢ðì¢ì¶.  ó£ñù¢ «è£´è÷¢ ï¤øñ£ù¤¬òè¢ ªè£í¢´î£ù¢ ï¤ôõ¤ô¢ ï¦£¢ à÷¢÷¶ âù 

êï¢î¤ó£òù¢ -I  èí¢ìø¤ï¢î¶. 1930 Ýñ¢ Ýí¢´ Þòø¢ð¤òô¢ «ï£ðô¢ ðó¤²  ªðø¢øõ£¢  ê£¢.ê¤.õ¤. ó£ñù¢.  

«ï£ðô¢ ðó¤² ªðø¢ø ð¤ù¢ù£¢ 1934ô¢  Þï¢î¤ò Üø¤õ¤òô¢ ï¤Áõùî¢î¤ù¢ ºîô¢ Þï¢î¤ò Þòè¢°ïó£è  

ê£¢.ê¤.õ¤.ó£ñù¢ ï¤òñ¤è¢èð¢ðì¢ì££¢. Üó¤òõ¬è å÷¤è¢èø¢¬ø «è£´ õ¤¬÷õ¤¬ù èí¢´ð¤®î¢¶ 

Üø¤õ¤ò½è¢è£ù ºîô¢ «ï£ðô¢ ðó¤² ªðø¢ø ê£¢.ê¤.õ¤.ó£ñù¢ Üõ£¢è÷¢ 1970,ïõñ¢ð£¢ 21ô¢  îù¶ 82õ¶ 

õòî¤ô¢ Þòø¢¬è âò¢î¤ù££¢.

Þù¢¬øò Üø¤õ¤òô¢ èí¢´ð¤®ð¢¹è÷¢ ï£¬÷ò ªî£ö¤ô¢ ¸ì¢ðé¢è÷£è ñ£ø¤ ñ¼î¢¶õñ¢, õ¤õê£òñ¢, 

èìô¢ Ýò¢¾, îì¢ðªõð¢ðõ¤òô¢¢, îìòõ¤òô¢¢, èì¢´ñ£ùñ¢, Þòø¢¬è Åöô¢, õ¤í¢ªõ÷¤ Ýó£ò¢ê¢ê¤, 

õ£Û£¢î¤ âù è¬ìè¢«è£® ñù¤î£¢è÷¤ù¢ ðòù¢ð£´ ñø¢Áñ¢ ñù¤î °ôî¢î¤ù¢ «ññ¢ð£ì¢®ø¢° Üø¤õ¤òô¢ 

èí¢´ð¤®ð¢¹è÷¢ ðòÂ÷¢÷ Üõê¤òî¢ «î¬õò£è Þ¼è¢è¤ø¶.  

		  ï¤ôõ¬ó ï¦÷¢¹èö¢ Ýø¢ø¤ù¢ ¹ôõ¬óð¢

		  «ð£ø¢ø£¶ ¹î¢«î÷¢ àô°

-					         - î¤¼è¢°ø÷¢

ïù¢ø¤, õíè¢èñ¢ 
âù¢Áñ¢ Üù¢¹ìù¢
S. Üò¢òï£îù¢
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ñŒòˆî¬ôõ˜ ñì™ 
ªîù¢ùè ñò¢ò àÁð¢ð¤ù£¢èÀè¢° õíè¢èñ¢ !

å¼é¢è¤¬íï¢î õö¤è£ì¢® ñî¤ð¢¹ ñø¢Áñ¢ ðî¢î¤óð¢ðî¤¾ êñ¢ñï¢îñ£è 

Üó²è¢° ï£ñ¢ Ü÷¤è¢è «õí¢®ò «è£ó¤è¢¬èè÷¢  °ø¤î¢î Ý«ô£ê¬ùè¢Ãì¢ìñ¢ 

è£ªí£ô¤ Íôñ£è CREDAI ñø¢Áñ¢ Þîó Þ¬íð¢¹ êé¢èé¢èÀìù¢ 

04.02.2024 Üù¢Á ïìî¢îð¢ðì¢ì¶.  Þî¤ô¢ âù¢«ù£´ RERA  ñø¢Áñ¢  CMDA/

DTCP  °¿î¢î¬ôõ£¢èÀñ¢ èôï¢¶ ªè£í¢ìù£¢

õ¦ì¢´ õêî¤ ñø¢Áñ¢ ïè£¢ð¢¹ø «ññ¢ð£ì¢´î¢ ¶¬ø ªêòô£¢ Üõ£¢è÷¢ î¬ô¬ñò¤ô¢ î¬ô¬ñ 

ªêòôèî¢î¤ô¢ à÷¢÷ ï£ñè¢èô¢ èõ¤ë£¢ ñ£÷¤¬èò¤ô¢ OSR âùð¢ð´ñ¢ ªð£¶ð¢ðòù¢ð£ì¢®ø¢è£è 

å¶è¢èð¢ð´ñ¢ ï¤ôé¢è¬÷ ï¬ìº¬øð¢ð´î¢¶õ¶ °ø¤î¢î ªð£¶õ£ù õ¤î¤º¬øè¬÷ õ°è¢è 

07.02.2024 Üù¢Á Ãì¢ìñ¢ ï¬ìªðø¢ø¶. Þè¢Ãì¢ìî¢î¤ô¢ ïñ¶ ñò¢òî¢î¤ù¢ ê££¢ð¤ô¢ CMDA/

DTCP °¿î¢î¬ôõ£¢èÀñ¢, ñ£ï¤ôê¢ ªêòô£÷£¢ Üõ£¢èÀñ¢ èôï¢¶ ªèí¢ìù£¢.

Þõ¢õ£í¢®ù¢ äï¢î£õ¶ ñ¼î¢¶õ ºè£ñ¢ M/s. Appasamy Real Estate ï¤Áõùî¢î¤ù¢ «õ÷ê¢«êó¤ 

ðí¤î¢î÷î¢î¤ô¢ 16.02.2024 Üù¢Á ïìî¢îð¢ðì¢ì¶. Üð¢ðí¤î¢î÷î¢î¤ô¢ ðí¤ò£ø¢Áñ¢ 

²ñ££¢ 200è¢°ñ¢ «ñø¢ðì¢ì èì¢´ñ£ù ªî£ö¤ô£÷£¢èÀè¢°  óî¢î Ü¿î¢îñ¢, èí¢, ñø¢Áñ¢ 

ðô¢ âù Ü¬ùî¢¶ ðó¤«ê£î¬ùèÀñ¢ Üð¢ðô¢«ô£ ñ¼î¢¶õñ¬ù., êõ¦î£ ðô¢è¬ôèöè 

ñ¼î¢¶õñ¬ù ñø¢Áñ¢ Üó² èí¢ ñ¼î¢¶õñ¬ùò¤ô¤¼ï¢î ñ¼î¢¶õ£¢è÷£ô¢ «ñø¢ªè£÷¢÷ð¢ðì¢´ 

«î¬õò£ùõ£¢èÀè¢° Þôõêñ£è ñ¼ï¢¶è÷¢ õöé¢èð¢ðì¢ìù. Þñ¢ ñ¼î¢¶õºè£ñ¤ô¢ ïñ¶ 

ªêòø¢°¿ ñø¢Áñ¢ ªð£¶è¢°¿ àÁð¢ð¤ù£¢è÷¢ èôï¢¶ ªè£í¢ìù£¢.

ïñ¶ ñò¢òî¢î¤ù¢ ï¤óï¢îó ñø¢Áñ¢ Ýí¢´ êï¢î£ àÁð¢ð¤ù£¢è¬÷ Þòù¢ø õ¬ó «ê£¢è¢è 

Ü¬ùõ¬ó»ñ¢ º¿ ñù«î£´ åî¢¶¬öè¢è «õí¢´è¤«øù¢. «ñ½ñ¢ ïñ¶ êî£¢ù¢ ð¤ô¢ì£¢ 

ñ£î Þî¿è¢° Üî¤èð¢ð®ò£ù  õ¤÷ñ¢ðóé¢è¬÷ ªðø¢Áî¢îó «õí¢´ñ¢ âù¾ñ¢ Üù¢«ð£´ 

«èì¢´è¢ ªè£÷¢è¤«øù¢.

Þð¢ð®è¢°,

âù¢Áñ¢ Üù¢¹ìù¢ 

A.N. ð£ô£ü¤

Site Engineer ðí¤è¢° Ýì¢è÷¢ «î¬õð¢ð´«õ££¢ 

ªîù¢ùè ñò¢ò Ü½õôèî¢¬î Üµè¾ñ¢.  

ªî£¬ô«ðê¤ âí : 044-2625 2006 / 87545 98668



A.R.Santhakumar
Former Emeritus Professor,  

Department of  
Civil Engineering IIT Madras
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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)	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 

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 



07 Southern Builder

Index (DI) is quantifiable like diffusion, permeability 
or sorptivity.

12.2.4 Assessment using DI 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. 

                                                     
The test is used to determine carbonation resistance. 

The specimen for test consist of oven-dried (50º 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.

 

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 

index, the better is the potential durability of the concrete. 
Sorptivity values typically vary from approximately 5 
mm/√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.

 

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



Table 12.4.Allowable maximum chloride conductivity 
values (mS/cm) at 28 days

(Marine Exposure) such as in Chennai or Mumbai

 	

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

Legend to shading:

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 CaCO3 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.

08Southern Builder



09 Southern Builder

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.

 

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.

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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å¼ èì¢ììî¢î¤ù¢  î¬ô¬ñê¢ ªêòôèñ¢ 
â¶ âù¢ø£ô¢ Ü¶ Üè¢èì¢ììî¢î¤ù¢ 
«ñø¢Ã¬ó (Roof Concrete)  âù¢ø£ô¢ Ü¶ 

ñ¤¬èò£è£¶.  ªð£¶õ£è Þù¢¬øò èì¢´ñ£ùî¢ 
¶¬øò¤ô¢ è£ù¢è¤ó¦ì¢ âù¢ð¶ îõ¤£¢è¢è º®ò£î 
å¼ ºè¢è¤ò Üé¢èñ£è¤ õ¤ì¢ì¶.  Üî¢î¬è 
îù¢¬ñ õ£ò¢ï¢î è£ù¢è¤ó¦ì¢®ù¢ îóî¢¬î, àÁî¤¬ò 
ðó¤«ê£î¤è¢è «õí¢®ò¶ ñ¤è ñ¤è ºè¢è¤òñ£ù 
åù¢ø£°ñ¢.  è£ù¢è¤ó¦ì¢®ù¢ îóñ¢ °¬øï¢îî£ô¢ 
Üîù£ô¢ ãø¢ð´ñ¢, ªð£¼÷¢ ñø¢Áñ¢ àò¤£¢ ïû¢ì¢ìñ¢  
Üô¢ô¶ Þöð¢¹ âù¢ð¶ ß´ ªêò¢ò º®ò£î 
åù¢ø£èð¢ è¼îð¢ð´õîù£ô¢, è£ù¢è¤ó¦ì¢¬ìð¢ 
ðó¤«ê£î¤è¢è Þù¢¬øò ïõ¦ù è£ôî¢î¤ô¢, ðô¢«õÁ 
õ¬èò£ù ¹î¤ò ðó¤«ê£î£¬ùè¢ è¼õ¤è÷¢  
êï¢¬îè¢° õï¢¶÷¢÷ù.  Üõø¢Á÷¢ ê¤ôõø¢¬øð¢ ðø¢ø¤ 
Þè¢èì¢´¬óò¤ô¢ ð££¢ð¢«ð£ñ¢ 
1. ¹î¤ò è£ù¢è¤ó¦ì¢®ù¢ ßóï¤¬ô¬òð¢ ðó¤«ê£î¤è¢°ñ¢ 

è¼õ¤è÷¢
2. è£ù¢è¤ó¦ì¢®ù¢ ÞÁè¢è (compress) ï¤¬ô 

ðó¤«ê£î¬ùè¢ è¼õ¤è÷¢
3. è£ù¢è¤ó¦ì¢®ù¢ ðó¾ñ¢ îù¢¬ñ (Self levelling) 

ñø¢Áñ¢ ñ£î¤ó¤è¢ è£ù¢è¤ó¦ì¢¬ì (Sample Block) 
ðó¤«ê£î¤è¢°ñ¢ è¼õ¤è÷¢.
«ñø¢èí¢ì Íù¢Á º¬øèÀñ¢ ñ¤è ñ¤è 

ºè¢è¤òñ£ù ðó¤«ê£î¬ùè÷¢ Ý°ñ¢.  Þ¶ «ð£ù¢ø 
ðô ðó¤«ê£î¬ùè÷¢  Þ¼è¢è¤ù¢øù âù¢ø£½ñ¢ Þï¢î 
Íù¢¬øð¢ ðø¢ø¤ ñì¢´ñ¢ Þè¢èì¢´¬óò¤ô¢ õ¤ó¤õ£èè¢ 
è£í¢«ð£ñ¢.
1. ¹î¤ò è£ù¢è¤ó¦ì¢¬ìê¢ (ßóï¤¬ô) «ê£î¤è¢°ñ¢  
è¼õ¤è÷¢ (Temperature Recorder (¹¶è¢ è£ù¢è¤ó¦ì¢ 
ªõð¢ðñ£ù¤)

¹î¤î£è îò£ó¤è¢èð¢ðì¢ì è£ù¢è¤ó¦ì¢®ù¢ 
ªõð¢ðñ¢ âõ¢õ÷¾ Þ¼è¢è¤ø¶ âù¢ð¬î Üø¤ï¢¶ 
ªè£÷¢÷ àî¾ñ¢  ê£îùñ¢ Þ¶.  Þ¶ ¶ô¢ô¤òñ£ù 
Ü÷õ¦´è¬÷ è£ì¢´ñ¢.  îèõô¢è¬÷ Üê¢ê¤ì¢´ 
â´è¢°ñ¢ õêî¤»ñ¢ è¤¬ìè¢è¤ø¶.  ðî¤¾è¬÷ ï¤¬ùõ¤ô¢ 
¬õî¢î¤¼è¢°ñ¢ð® ªêò¢¶ «î¬õð¢ð´¬èò¤ô¢ 
ðòù¢ð´î¢î¤è¢ ªè£÷¢÷ô£ñ¢.  ðî¤õ¤øè¢èñ¢ ªêò¢¶ 
Üê¢ê¤ì¢´ â´è¢èô£ñ¢.

4 º¬ùè¬÷è¢ ªè£í¢´ ï£ù¢° Þìé¢è÷¤ô¢ 
ªõð¢ð ï¤¬ô¬ò Ü÷è¢è ¬õè¢èô£ñ¢.  15000 
ðî¤¾è÷¢ õ¬ó ¬èò£÷¢õîø¢è£ù õêî¤»ñ¢ àí¢´.  
«ê£î¤è¢èð¢ðì «õí¢®ò ðóð¢¬ð º¿¬ñò£è 
Ýó£ò Þ¶ àî¾ñ¢..

è£ø¢Á ð¤®ð¢¹ ñ¦ì¢ì£¢ (Air Entrainment Meter)
è£ù¢è¤ó¦ì¢ îùè¢°÷¢ ªõ÷¤ð¢¹øè¢ è£ø¢¬øê¢ 

ê¤¬øð¢ð´î¢î¤ ¬õî¢¶è¢ªè£÷¢Àñ¢ îù¢¬ñ 
ªè£í¢ìî£è Þ¼è¢°ñ¢.  Þõ¢õ£Á è£ø¢¬ø ð¤®î¢¶è¢ 

ªè£÷¢Àñ¢ îù¢¬ñ âï¢î Ü÷¾è¢° Þ¼è¢è¤ø¶ 
âù¢ð¬î»ñ¢ Ü÷õ¤ì «õí¢´ñ¢.

Þîø¢° 5 ô¤ì¢ì£¢ ªè£÷¢÷¾ ªè£í¢ì ð£î¢î¤óñ¢ 
åù¢¬ø â´î¢¶è¢ªè£÷¢õ££¢è÷¢.  Þï¢î ð£î¢î¤óî¢î¤ù¢ 
Í® ªõ° õ¤¬óõ£è  Í®è¢ªè£÷¢Àñ¢.  
Þî¤ô¢ Ü¿î¢îî¢¬î Ü÷õ¤´ñ¢ è¼õ¤ åù¢Áñ¢ 
ªð£¼î¢îð¢ðì¢®¼è¢°ñ¢. ãø¢èù«õ Ü÷¾è÷¢ 
°ø¤è¢èð¢ì¢´ ºèð¢¹  åù¢ø¤ù¢ ñ¦¶ ïè¼ñ¢ º÷¢¬÷è¢ 
ªè£í¢´ è£ø¢ø¤ù¢ Ü¿î¢îî¢¬î Ü÷õ¤ìô£ñ¢.  
è£ø¢Áð¢ðñ¢ð¢ ñø¢Áñ¢ îì¢®õ¤´ñ¢ èö¤ Ýè¤õø¢Áìù¢ 
åì¢´ ªñ£î¢îî¢ ªî£°ð¢ð£è Þï¢îê¢ ê£îùñ¢ 
è¤¬ìè¢è¤ø¶.

èù Ü÷¾è¢ èíè¢è¦ì¢´  õ£÷¤è÷¢ ( Volumetric 
Weight Buckets)

¹î¤î£èè¢ îò£ó¤è¢è¢ðð´ñ¢ è£ù¢è¤ó¦ì¢ âõ¢õ÷¾ 
èù Ü÷õ¤ø¢° âõ¢õ÷¾ â¬ì ªè£í¢ìî£è 
Þ¼è¢è¤ø¶ âù¢ð¬î ï¤£¢íò¤è¢è Þï¢î õ¬è õ£÷¤è÷¢ 
ðòù¢ð´î¢îð¢ð´è¤ù¢øù.  Þî¢î¬èò õ£÷¤è÷¢ 
âù£ñô¢ ðóð¢¬ðè¢ ªè£í¢ì Þ¼ñ¢¹ õ£÷¤è÷£è 
Þ¼è¢°ñ¢.
ªðù¤ì¢«ó£ ñ¦ì¢ì£¢ (Pocket Penetrometer- 
Concrete Needle  Penetrometer)

è£ù¢è¤ó¦ì¢ âï¢î Ü÷¾è¢°î¢ ¶¬÷è¢èð¢ðìè¢ 
Ã®òî£è Þ¼è¢è¤ø¶ âù¢ð¬î Ü÷õ¤ì¾ñ¢  ê¤ô 
è¼õ¤è÷¢ «î¬õð¢ð´ñ¢.  Þ¬õ ªðù¤ì¢«ó£ 
ñ¦ì¢ì£¢ âù¢Á °ø¤ð¢ð¤ìð¢ð´ñ¢.  Þï¢î ªðù¤ì¢«ó£ 
ñ¦ì¢ì£¢è÷¢ ð£è¢ªèì¢ ªðù¤ì¢«ó£ ñ¦ì¢ì£¢ ñø¢Áñ¢ 
ï¦®ô¢ ªðù¤ì¢«ó£ ñ¦ì¢ì£¢ âù¢Áñ¢ Ü¬öè¢èð¢ð´ñ¢.  
è£ù¢è¤ó¦ì¢®ø¢è÷¢ èñ¢ð¤ Üô¢ô¶ áê¤ «ð£ù¢ø 
ªð£¼¬÷ê¢ ªê½î¢î¤ù£ô¢ Üî¬ù âï¢î Ü÷¾è¢° 
è£ù¢è¤ó¦ì¢ à÷¢«÷ ÜÂñî¤è¢è¤ø¶ âù¢ð¬î «ê£î¤è¢è 
Þï¢îõ¬èè¢ ê£îùé¢è÷¢ àî¾è¤ù¢øù.

Þ¬õ îõ¤ó Üó¬õ Þòï¢î¤óñ¢, ð¤®ð¢ð£ù¢è÷¢, 
ªêô¢õ¤ ªðô¢, è£ù¢è¤ó¦ì¢®ù¢ ê¦£¢î¢îù¢¬ñ¬ò 
Ü÷õ¤´ñ¢ ñ¦ì¢ì£¢, è£ù¢è¤ó¦ì¢®ù¢ î¤óÀñ¢ îù¢¬ñ¬ò 
Ü÷õ¤ì àî¾ñ¢ ê£îùé¢è÷¢, è£ñ¢ð£è¢®é¢ ç«ðè¢ì¬ó 
Ü÷õ¤´ñ¢ ê£îùñ¢,. è£ù¢è¤ó¦ì¢®ù¢ ð£ò¢¬õ àíó 
àî¾ñ¢ ”ð”  õ®õè¢ ªðì¢®, è£ù¢è¤ó¦ì¢®ù¢ ð£ò¢¾ 
«õèî¢¬î Üø¤ò ð£ò¢¾ «ñ¬ê ñø¢øñ¢ î£«ù ÞÁ°ñ¢ 
è£ù¢è¤ó¦ì¢¬ìê¢ «ê£î¤è¢è ªúô¢ð¢ è£ñ¢ð£è¢®é¢ 
è£ù¢è¤ó¦ì¢ ïõ¦ù è¼õ¤èÀñ¢ à÷¢÷ù.
2 ÞÁè¢èê¢ «ê£î¬ùè¢ è¼õ¤è÷¢  (Hydraulic Ram)

ï¦ó¤ù¢ Ü¿î¢îî¢¬îð¢ ðòù¢ð´î¢î¤ Þòè¢èð¢ð´ñ¢ 

Er.A.G.Marimuthuraj

è£ù¢è¤£¦ì¢¬ìð¢ ðó¤«ê£î¤è¢°ñ¢ 
ïõ¤ùóèè¢ è¼õ¤è÷¢ ê¤ô
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è¼õ¤è÷¢ ñø¢Áñ¢ ê£îùé¢è¬÷ Hydraulic 
Þòï¢î¤óé¢è÷¢ âù¢Á õ¬èð¢ð´î¢¶õ¶ 
õöè¢èñ¢.  Þî¢î¬èò è¼õ¤è÷¢ ïô¢ô, àÁî¤ò£ù 
èì¢ì¬ñð¢ð¤ø¢°÷¢ ªð£¼î¢îð¢ðì¢®¼è¢°ñ¢, Þï¢îè¢ 
è¼õ¤è¬÷ à¼õ£è¢°õîø¢°ê¢ ê¤øð¢¹ õ¬è Þ¼ñ¢¹ 
ðòù¢ð´î¢îð¢ðì¢®¼è¢°ñ¢.  àó£ò¢¬õè¢ °¬øè¢°ñ¢ 
õ¤îî¢î¤ô£ù ãø¢ð£´è÷¢ Þòï¢î¤óî¢î¤ù¢ ¶ô¢ô¤òî¢¬î 
Üî¤èó¤è¢°ñ¢.  Þî¤ô¢ è£ù¢è¤ó¦ì¢ èì¢®è¬÷ Þì¢´ 
«ê£î¬ùè¢° àì¢ð´î¢î «õí¢´ñ¢.
Load Frames and Platens

Þòï¢î¤óé¢è÷¤ù¢ îù¢¬ñ ªð£¶õ£è 
ï¤£¢íò¤è¢èð¢ð´õ¶ Ü¬õ Ü®ð¢ð¬ìò£ù ï¦÷, 
Üèô àòó õ£ì¢ìé¢è÷¤ô¢ Þòé¢°ñ¢ îù¢¬ñ¬ò 
ªð£Áî¢¶î¢î£ù¢.  èì¢ìì õ®õ¬ñð¢¹è÷¤ô¢ 
Éí¢è¬÷ Ü¬ñè¢°ñ¢ «ð£¶ñ¢ Þ¬îè¢ 
è¼î¢î¤ø¢ªè£í¢«ì à¼õ£è¢°õ¶ õöè¢èñ¢.  
Þ«î«ð£ô¢ °Áè¢°ê¢ êì¢ìé¢è÷¢ ñø¢Áñ¢ 
àî¢î¤óé¢è¬÷»ñ¢ Ü¬ñè¢è «õí¢´ñ¢.  Þõø¢ø¤ù¢ 
î¤¼ð¢¹î¢î¤ø¬ù Ü÷õ¤´õîø¢°î¢ î¤¼è£í¤è¬÷ð¢ 
ðòù¢ð´î¢¶è¤ø££¢è÷¢.  î£é¢èð¢ðì «õí¢®ò 
ðÀõ¤ø¢°î¢ î°ï¢îð® Þï¢î õ¤¬êè¬÷è¢ èíè¢è¤ì 
àî¾ñ¢ è¼õ¤è÷¢ Þ¼è¢è¤ù¢øù.  Þòï¢î¤ó 
õ®õ¬ñð¢¹ â÷¤î£èè¢ ¬èò£÷ð¢ðì àîõ¤ò£è 
Þ¼è¢°ñ¢ õ¤îî¢î¤ô¢ ðø¢ø ¬õð¢¹ð¢ ð°î¤è¬÷»ñ¢ 
Þ¬íî¢î¤¼ð¢ð££¢è÷¢.
Ball Seating Assembly

âí¢ªíò¢ ºîô£ù àó£ò¢¬õè¢ °¬øè¢°ñ¢ 
ªð£¼ì¢èÀè¢°÷¢ ºö¢è¤ Þ¼è¢°ñ¢ à¼í¢¬ìè÷¢ 
Þî¢î¬èò Ü¬ñð¢¬ð ãø¢ð´î¢¶è¤ù¢øù.  
«ê£î¤è¢èð¢ðì «õí¢®ò ð°î¤»ìù¢ ªð£¼î¢îñ£è 
Þ¬íî¢¶ Þ¬íð¢¹ õ¤ôè¤õ¤ì£ñô¢ Þ¼è¢°ñ£Á 
ªð£¼î¢î¤è¢ ªè£÷¢÷ õêî¤ Þ¼è¢°ñ¢.
Hydraulic Power Unit

î£ù¤òé¢è¤ º¬øò¤ô¢ Þòè¢èð¢ð´ñ¢ Þòï¢î¤óé¢è÷¢ 
«î¬õð¢ð´ñ¢ õ¤¬ê¬ò Üï¢î Þòï¢î¤óé¢è÷¤ù¢ 
å¼ ð°î¤ò¤«ô«ò èì¢´ð¢ð´î¢¶ñ¢ õêî¤¬òè¢ 
ªè£í¢®¼è¢°ñ¢.  Þï¢î Þòï¢î¤óé¢è÷¤ô¢ Þóí¢´ 
ðñ¢¹è÷¢ ºè¢è¤òð¢ ðé¢° õè¤è¢°ñ¢.  àò£¢ 
Ü¿î¢îñ¢ ñø¢Áñ¢ °¬ø¾ Ü¿î¢îî¢îî¤ô¢ Þ¬õ 
Þòè¢èð¢ðìè¢Ã´ñ¢.  «ê£î¤è¢èð¢ðì «õí¢®ò 
ð°î¤¬ò ïèóõ¤ì£ñô¢ ªð£¼î¢î¤è¢ ªè£í¢´ àò£¢, 
°¬ø¾ Ü¿î¢îð¢ðñ¢¹è¬÷ Þòè¢è¤ê¢ «ê£î¤è¢èô£ñ¢.  
âí¢ªíò¢, èì¢´ð¢ð´î¢îð¢ðì¢ì õ¤îî¢î¤ô¢ 
ð£ò¢ê¢êð¢ðì¢´ Þòï¢î¤óð¢ ð°î¤è÷¢ â÷¤î£è ïèó 
õ¬è ªêò¢òð¢ðì¢®¼è¢°ñ¢. 

¬èð¢ð¤®¬òè¢ ªè£í¢´ Þòè¢°ñ¢ õ¤îî¢î¤ô£ù 
ñ£î¤ó¤èÀñ¢ Þ¼è¢è¤ù¢øù.  Ü¿î¢îî¢î¤ø¢° 
ªð£¼î¢îñ£ù õ¬èò¤ô¢ «ê£î¤è¢è «õí¢®ò 
ð°î¤¬òè¢ èì¢´ð¢ð£ì¢´è¢°÷¢ ¬õè¢è º®»ñ¢.  
Ü¿î¢îî¢î¤ù¢ õ¤¬÷¾è¬÷î¢ î£é¢è¤è¢ªè£÷¢÷è¢ 
Ã®ò Ü®î¢î÷ñ¢ õ½õ£è Ü¬ñè¢èð¢ðì¢®¼è¢°ñ¢.  

ðó¾ñ¢ îù¢¬ñ ñø¢Áñ¢ ñ£î¤ó¤ è£ù¢è¤ó¦ì¢¬ìê¢ 
«ê£î¤è¢°ñ¢ è¼õ¤è÷¢
«ð£è¢è£¢ ¬õð¢«óì¢ì£¢ (Poker Vibrator)

«ê£î¤è¢èð¢ðì à÷¢÷ è£ù¢è¤ó¤ì¢ èì¢® ïù¢ø£èè¢ 
°½è¢è¤ õ¤ìð¢ðì¢´î¢ îò£ó¤è¢èð¢ðì¢®¼è¢è «õí¢´ñ¢.  
Þï¢î °½è¢è¤ õ¤´ñ¢ «õ¬ô¬òê¢ êó¤ò£èê¢ 
ªêò¢õîø¢° Þï¢î õ¬èè¢ è¼õ¤è÷¢ ðòù¢ð´è¤ù¢øù.  
°½è¢è¤õ¤´ñ¢ º¬ùè÷¢ 25 ñ¤. ñ¦ °Áè¢è÷¾ñ¢ 220 
ñ¤ ñ¦ ï¦÷ºñ¢ ªè£í¢ì¬õò£è  Þ¼è¢°ñ¢.
è£ø¢Á Ü¿î¢î¤ (Electric Compressor)

Ü¿î¢îð¢ðì¢ì è£ø¢¬ø ðòù¢ð´î¢î¤ Þï¢îê¢ 
«ê£î¬ùè¬÷ «ñø¢ªè£÷¢÷ «õí¢® Þ¼è¢°ñ¢.  
Þîø¢è£ù è£ø¢ø¿î¢î¤è¬÷»ñ¢ ªð£¼î¢îñ£èî¢ 
«î£¢ï¢ªî´è¢è «õí¢´ñ¢.  50 ô¤ì¢ì£¢ ªè£÷¢÷÷¾÷¢÷ 
ªî£ì¢®¬òè¢ ªè£í¢ì ê£îùñ¢ ãø¢øî£è Þ¼è¢°ñ¢. 
ï¤ñ¤ìî¢î¤ø¢° 110 ô¤ì¢ì£¢ è£ø¢¬ø ªõ÷¤ð¢ð´î¢¶ñ¢ 
î¤øù¢ Üõê¤òñ£è Þ¼è¢°ñ¢.  Üî¤èðì¢ê Ü¿î¢îñ¢ 10 
ð££¢ Þ¼è¢èô£ñ¢.  Ü¿î¢îî¢¬¬îè¢ °¬øð¢ðîø¢è£ù 
ãø¢ð£´èÀñ¢ Þî¢î¬èò Þòï¢î¤óé¢è¤ô¢ 
ªð£¼î¢îð¢ðì¢®¼è¢°ñ¢.
°½è¢è¤õ¤´ñ¢ «ñ¬êè÷¢ (Vibrating Tables)

«ê£î¤è¢èð¢ðì «õí¢®ò è£ù¢è¤ó¤ì¢ ñ£î¤ó¤è¬÷ 
«ñ¬ê«ñô¢ ¬õî¢¶ê¢ «ê£î¤è¢è «õí¢® õ¼ñ¢.  
Þîø¢è£ù «ñ¬êè÷¢ â¬ì °¬øõ£ù¬õò£è 
Þ¼è¢è «õí¢´ñ¢. Þìñ¢ õ¤ì¢´ Þìñ¢ â´î¢¶ê¢ 
ªêô¢ô â÷¤î£è Þ¼ð¢ð¶ Üõê¤òñ¢.  ñ¤ù¢ 
Þ¬íð¢¬ð ãø¢ð´î¢î¾ñ¢, ï¤Áî¢î¾ñ¢ õ¤¬êè÷¢  
ªð£¼î¢îð¢ðì¢®¼è¢è «õí¢´ñ¢.  Üê¢²è÷¤ù¢ Ü÷¾ 
åõ¢ªõ£¼ ðè¢èî¢î¤ø¢°ñ¢ 15.ªê.ñ¦ õ¬ó Þ¼è¢èô£ñ¢.
ñ£î¤ó¤è¬÷ ï¦ó£ø¢øô¢ (Curing of Concrete Samples)

«ê£î¬ùè¢è£è â´î¢¶è¢ ªè£÷¢÷ð¢ð´ñ¢ 
ñ£î¤ó¤è¬÷ ï¦ó£ø¢øê¢ ªêò¢õîø¢°î¢ îù¤î¢ 
ªî£ì¢®è¬÷ ðòù¢ð´î¢¶õ££¢è÷¢.  Þï¢îî¢ 
ªî£ì¢®è÷¢ Þ¼ñ¢ð¤ù£ô¢ ªêò¢òð¢ðì¢®¼è¢°ñ¢.  
ñ¤ù¢ùµî¢ ªî£ö¤ô¢ ¸ì¢ðî¢¬î ðòù¢ð´î¢î¤ 
ªõð¢ðî¢¬îè¢ èì¢´ð¢ð´î¢¶ñ¢  õêî¤è÷¢ Þ¼è¢°ñ¢.  
ªî£ì¢®ò¤ù¢ àì¢¹øî¢î¤ô¢  ¶î¢îï£èð¢Ìê¢² 
ªè£´è¢èð¢ðì¢®¼è¢°ñ¢.  ªî£ì¢®ò¤ù¢ ªõ÷¤ð¢¹øñ¢ 
ªðò¤í¢ì¢ Ü®è¢èð¢ðì¢®¼è¢°ñ¢.  «ê£î¤è¢èð¢ðì 
«õí¢®ò ñ£î¤ó¤è¬÷ Þóí¢´ îì¢´è÷¤ô¢ ¬õî¢¶ 
à÷¢«÷ ªê½î¢î¾ñ¢, ªõ÷¤ò¤ô¢ â´è¢è¾ñ¢ õêî¤è÷¢ 
Þ¼è¢°ñ¢.  15 ªê.ñ¦ Ü÷¾÷¢÷ ðè¢èé¢è¬÷è¢ 
ªè£í¢ì 10 ñ£î¤ó¤è¬÷ à÷¢«÷ ¬õè¢èô£ñ¢.  20. 
ªê.ñ¦ ðè¢èñ¢ ªè£í¢ì ñ£î¤ó¤è÷¢ âù¢ø£ô¢ 40. 15è¢° 
30 ªê.ñ¦ Ü÷¾ ªè£í¢ì à¼¬÷âù¢ø£ô¢ 35 õ¬è 
¬õè¢èô£ñ¢. ð¤÷£ú¢ì¢®è¢ à¼õñ¢ ªè£í¢ì ªî£ì¢®, 
ªõð¢ðî¢¬îê¢ ê£î£óí º¬øò¤ô¢ èì¢´ð¢ð´î¢¶ñ¢ 
ãø¢ð£´ Ýè¤òõø¢Áìù¢ è¤¬ìè¢°ñ¢ ªî£ì¢®è÷¢ 
êø¢Á õ¤¬ô °¬øï¢î¬õò£è Þ¼è¢°ñ¢.

ï¦¦ó£ø¢Áñ¢ «õèî¢¬î Üî¤èó¤î¢¶ «î¬õð¢ðìñ¢ 
è£ô Ü÷¬õè¢ °¬øð¢ðîø¢°ó¤ò ªî£ì¢®èÀñ¢ 
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è¤¬ìè¢è¤ù¢øù.  àì¢¹øñ¢ ú¢ªìò¤ù¢ªôú¢ ú¢¯ô£ô¢ 
Ü¬ñè¢èð¢ðì¢´ ªõ÷¤ò¤ô¢ Þ¼ñ¢¹î¢îèì¢ì£ô¢ 
Íìð¢ðì¢®¼è¢°ñ¢.  Þ¬ìð¢ðì¢ì ð°î¤ò¤ô¢ 
ªõð¢ðî¢î´ð¢¹ ªð£¼ì¢èÀñ¢ ªð£¼î¢îð¢ðì¢®¼è¢°ñ¢.  
¬ñòè¢ è£ø¢«ø£ì¢ì õêî¤»ìù¢ Ã®ò «ñø¢¹ø Í® 
ÞÁè Íìî¢îè¢èî£è Ü¬ñè¢èð¢ðì¢®¼è¢°ñ¢.

200 õ£ì¢ î¤øù¢ ªè£í¢ì ñ¤ù¢ ªõð¢ð 
àø¢ðî¢î¤ê¢ ²¼÷¢èÀñ¢ ªð£¼î¢îð¢ðì¢®¼è¢°ñ¢.  
Þõø¢ø¤ù¢ ªêòô¢ð£ì¢¬ì ñ¤ù¢ùµ º¬øò¤ô¢ 
èì¢´ð¢ð´î¢îô£ñ¢.  ªõð¢ðñ¢ ê¦ó£è Üî¤èó¤è¢èð¢ð´ñ¢ 
õ¬èò¤ô¢ 6 ï¤¬ôè¬÷ ãø¢ð£´ ªêò¢¶ ¬õè¢èô£ñ¢. 
Üî¤èðì¢êñ£è åõ¢ªõ£¼ èì¢ìî¢î¤½ñ¢ 9 ñí¤ 59 
ï¤ñ¤ìñ¢ õ¬ó ªõð¢ðî¢¬î ï¤¬ôï¤Áî¢î º®»ñ¢.  
Þòô¢ð£ù  Ü¬ø ªõð¢ðï¤¬ôò¤ô¢ ªî£ìé¢è¤ 
100 ®è¤ó¤ ªêô¢ê¤òú¢ õ¬ó ªõð¢ðî¢¬î ñ£ø¢ø¤ 
Ü¬ñè¢èô£ñ¢.

ªî£¢«ñ£è¤ó¦ì¢ «ðùô¢ õ¦´è÷¢

Þòø¢¬è õ÷é¢è÷¤ù¢ ðø¢ø£è¢°¬øò¤ù£ô¢ 
Þù¢¬øè¢° ï£ñ¢ êï¢î¤è¢è¤ù¢ø ð¤óê¢ê¬ùèÀè¢° 
Ü÷«õ è¤¬ìò£¶.  ð¼õï¤¬ô ñ£ø¢øñ¢, ºù¢Âè¢°ð¢ 
ð¤ù¢ù£ô¢ «ð£ò¢õ¤ì«õ, ñó¹ õö¤ò¤ô£ù 
ªî£ö¤ô¢è÷¢ Ü¬ùî¢¶ñ¢ «è÷¢õ¤è¢°ø¤ò£è¤ 
âî¢î¬ù«ò£ ê¤è¢èô¢è¬÷ âî¤£¢ªè£÷¢÷ «õí¢®ò 
Åö¢ï¤¬ôè¢° ï£ñ¢ î÷¢÷ð¢ðì¢´÷¢«÷£ñ¢.

«ð££¢è¢è£ô ïìõ®è¢¬è«ð£ô Þòø¢¬è Åö¬ôð¢ 
ð£¶è£è¢è «õí¢®ò î££¢ñ¦èð¢ ªð£Áð¢¹ ïñ¢ 
Ü¬ùõ¼è¢°ñ¢  ãø¢ðì¢´÷¢÷¶.  èì¢´ñ£ùî¢¶¬øò¤ô¢ 
è¬ìð¤®è¢è «õí¢®ò ²ø¢Áê¢Åö¬ô ð£¶è£è¢°ñ¢  
Ü÷õ¤ô£ù ðí¤ñ£ø¢øé¢è¬÷ àôè ï£´è÷¢ Ýó£ò¢ï¢î 
õí¢íñ¢ Þ¼ð¢ð¶ìù¢, ðôð¢ðô ¹î¤ò èì¢´ñ£ù 
ªð£¼÷¢è¬÷»ñ¢, õ®õ¬ñð¢¹ º¬øè¬÷»ñ¢ 
èí¢´ð¤®î¢¶ Üø¤ºèð¢ð´î¢î¤ù£½ñ¢, Üõø¢ø¤ô¢ 
åù¢ø¤óí¢´ ñì¢´«ñ ï¬ìº¬øð¢ð´î¢îð¢ð´õ¶, 
Þ¶õ¬ó ï£ñ¢ èí¢´ ¬õî¢¶÷¢÷ àí¢¬ñò£°ñ¢.

àôè¤ô¢ èí¢´ð¤®è¢èð¢ð´ñ¢ âï¢î å¼ ¹¶¬ñ¬ò»ñ¢, 
àìù®ò£è ñè¢è÷¢ ãø¢Áè¢ªè£í¢ìî¤ô¢¬ô.  ºîô¤ô¢ 
Üî¤ô¢ ïñ¢ð¤è¢¬è ñ¤è¢èõ¤ñ¢ 3 £½«ð£¢ àð«ò£è¤î¢î 
ð¤ù¢ù£¢, Üîù¢ ï¦®î¢î ï¤¬ôð¢¹î¢îù¢¬ñ ñø¢Áñ¢, 
ðòù¢ð£ì¢¬ì è£ôð¢«ð£è¢è¤ô¢ ÜÂðõ Ì£¢õñ£è 
àí£¢ï¢î ð¤ù¢ù«ó Ü¬ùõ¼ñ¢ Ü¬îð¢ ð¤ù¢ðø¢øî¢ 
ªî£ìé¢°è¤ù¢øù£¢.

Üï¢îõ¬èò¤ô¢, îø¢«ð£¶ êï¢¬îè¢° õï¢¶÷¢÷ 
Üî¤ õ¤¬óõ£ù èì¢´ñ£ù º¬øò¤ô¢ åù¢ø£ù  
Wall Panelling) º¬ø ð¤óðôñ£è¤ õ¼è¤ù¢ø¶.  
àî£óíî¢î¤ø¢° ñó¹ º¬øð¢ð® 50 ï£ì¢è÷¤ô¢ 
èì¢® º®è¢èð¢ðì «õí¢®ò èì¢ììñ¢, äï¢¶ 
ï£÷¤ô¢ èì¢® º®è¢èð¢ð´è¤ø¶.  Þï¢î ïõ¦ù õ£ô¢ 
«ðùô¤é¢ ªî£ö¤ô¢ ̧ ì¢ð º¬øò¤ù£ô¢ ªð¼ñ¢ àòóñ¢ 

ªè£í¢ì Ü´è¢°ñ£®è¢ èì¢´ñ£ùñ¢ Ã® è¤«óù¢è÷¢ 
Íôºñ¢ °¬øï¢î ªî£ö¤ô¢¸ì¢ð õô¢½ï£¢è÷¢, 
ªî£ö¤ô£÷£¢è¬÷è¢ ªè£í¢´ Üî¤õ¤¬óõ£èè¢ 
èì¢ì¬ñè¢èð¢ðì¢´ õ¼è¤ù¢ø¶.

Þñ¢º¬øò¤ô¢ èì¢´ñ£ùî¢î¤ø¢°î¢ «î¬õò£ù 
«ðùô¢è÷¢, î÷é¢è÷¢, Ã¬óè÷¢, ºîô£ù¬õ 
ºù¢Ãì¢®«ò ªî£ö¤ø¢ê£¬ôò¤«ô«ò îò££¢ 
ªêò¢òð¢ðì¢´ õ¤´õîù£ô¢ õ¤¬óõ£è¾ñ¢ 
â÷¤î£è¾ñ¢ «õ¬ô º®è¤ù¢ø¶.  ªõ÷¤ï£ì¢®ô¢ 
ð¤óðôñ£ù Þï¢î Üî¤ õ¤¬ó¾ èì¢´ñ£ù º¬ø 
Þï¢î¤ò£õ¤½ñ¢ îø¢«ð£¶ ªñô¢ô ªñô¢ô õ÷£¢ï¢¶ 
õ¼è¤ù¢ø¶.

èì¢´ñ£ùî¢¶¬øò¤ô¢, ê¤ªñí¢ì¢  ªêé¢èô¢ èñ¢ð¤ 
«ð£ù¢ø ºè¢è¤òè¢ èì¢´ñ£ùð¢ ªð£¼÷¢ °¬øõ£ù 
ðòù¢ð£ì¢´ìù¢ Üô¢ô¶ Ü¬õ Þô¢ô£ñô¢ õ¦´ 
èì¢´õ¶ âð¢ð® âù¢ø «è÷¢õ¤ò¤ô¢ ªî£ìé¢èð¢ðì¢ì 
Ýò¢õ¤ù¢ º®õ¤ô¢ «î£ù¢ø¤ò å¼ ªî£ö¤ô¢¸ì¢ðñ¢ 
î£ù¢ “ªî£¢«ñ£è¤ó¦ì¢ «ðùô¢ õ¦´è÷¢ “  îñ¤ö¢ï£ì¢®ô¢  
ðô Þìé¢è÷¤ô¢ ªî£¢«ñ£è¤ó¦ì¢  âù¢ø îù¤ò££¢ 
ï¤Áõùñ¢ åù¢Á Form with Reinforced concrete, 
insulation (FRCI) Thermocrete Panel ðòù¢ð´î¢î¤ 
õ¦´è¬÷ èì¢® õ¼è¤ù¢ø¶.
Ü¶ âù¢ù ªî£¢«ñ£è¤ó¦ì¢ «ðùô¢ õ¦´ ? 

õ½×ì¢®ò  è£ù¢è¤ó¦ì¢, èñ¢ð¤õ¬ô 
Ýè¤òõø¢Áìù¢ âè¢ú¢«ðí¢ìì¢ ð£ô¤ú¢®ó¤ù¢  
âù¢ø ªî£ö¤ô¢¸ì¢ðî¢¬îð¢ ðòù¢ð´î¢î¤ èì¢ìð¢ð´ñ¢ 
èì¢ììî¢î¤ø¢°ð¢ ªðò£¢î£ù¢ ªî£¢«ñ£è¤ó¦ì¢ «ðùô¢ 
õ¦´ âù¢ðî£°ñ¢.

ªè£´è¢èð¢ðì¢ì õ¦ì¢´ õ¬óðìî¢î¤ø¢° ãø¢øð® 
Strip footing (Inverted Team Beam Footing) 
960 Raft Footing Mat º¬øò¤ô¢ Üú¢î¤õ£óñ¢ 
ñø¢Áñ¢ «ðú¢ ñì¢ìñ¢ Ü¬ñè¢èð¢ðì¢´, Üîù¢«ñô¢ 
ªêé¢èô¢ Þô¢ô£ñô¢  ²ñ££¢ 3.5 Ü® Üèôºñ¢,10 
Ü® àòóºñ¢ ªè£í¢ì îù¤î¢îù¤ ªî£¢«ñ£è¤ð¦ì¢ 
ªõô¢®é¢ «ðôú¢ û¦ì¢´è÷¢ ªè£í¢ì Ü¬øè÷¢ 
èì¢ì¬ñè¢èèð¢ðì¢´ ð¤ù¢ù£¢ Üï¢î Ü¬øò¤ù¢  «ñô¢ 
Ã¬ó¬ò»ñ¢, ªî£¢«ñ£è¤ó¦ì¢ «ðùô¢ ªè£í¢«ì 
èì¢ì¬ñè¢èð¢ðì¢´, Ã¬óè¢° «ñô¢ 4 Þë¢² è÷î¢î¤ô¢ 
è£ù¢è¤ó¦ì¢ «ð£ìð¢ð´è¤ù¢ø¶.

²õó£èð¢ ðòù¢ð´î¢¶ñ¢ «ðùô¢è÷¤«ô«ò 
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êù¢ùô¢, ï¤ô¾è¢° «õí¢®ò î¤ø¾è¬÷ ªõì¢® 
â´ð¢ð¶ñ¢, ð¤÷ñ¢ð¤é¢ ñø¢Áñ¢ õòó¤é¢ «õ¬ôè¢è£ù 
¬ðð¢ ñø¢Áñ¢ ð¤ì¢®é¢ú¢ ºù¢ Ãì¢®«ò Ü¬ñè¢ð¢ð´ñ¢  
õ¤´õî£ô¢ î¤¼ð¢ð¤ ²õ¬ó ªõì¢® â´è¢è «õí¢®ò 
ï¤¬ô ãø¢ðì£¶.

Þï¢î «ðùô¢è÷¢ âõ¢õ£Á à¼õ£è¢èð¢ð´è¤ù¢øù 
âù¢ø£ô¢ 3’ ºîô¢ 5’õ¬óò¤ô£ù ªî£¢«ñ£«è£ô¢ 
Üì¢¬ì¬ò ºù¢¹øºñ¢, Üîù¢ ð¤ù¢¹øºñ¢ 2’ x 
2 ê¶ó õò£¢ªñú¢¬ê (2mm dia – 100 x100mm. 
Galvanized steel mesh) °Áè¢°è¢ èñ¢ð¤è÷¢  Íôñ¢  
ªõô¢®é¢ ªêò¢òð¢ðì¢´ îò£ó¤è¢èð¢ð´è¤ù¢ø¶.  
Þõ¢õ£Á îò£ó£ù «ðùô¢è¬÷ èì¢´ñ£ù 
Þìî¢î¤ø¢° «õí¢®ò º¬øò¤ô¢ ªõì¢®, «î¬õò£ù 
èñ¢ð¤»ìù¢  Þ¬íî¢¶ èì¢ì¬ñè¢èð¢ðì¢´, 
Üîù¢«ñô¢ 1/4’ üô¢ô¤, è£ù¢è¤ó¦ì¢ Ìê¢² Þóí¢´ 
ðè¢èºñ¢ ªè£´è¢èð¢ðì¢´ ð¤ù¢, Ìê¢² «õ¬ô ªêò¢¶ 
º®è¢èð¢ð´è¤ù¢ø¶.  Þî¢¬èò èì¢ì¬ñð¢ð£ô¢ 
ô¤í¢ìô¢, ð¦ñ¢ ñø¢Áñ¢ Éí¢ â¶¾ñ¢  «î¬õò¤ô¢¬ô.

Þî¢î¬èò èì¢´ñ£ùð¢ðí¤è¢° 1 ê¤é¢è¤ô¢ «ðùô¢, 
2 ì¹÷¢ «ðùô¢  3Þõ£ô¢Îûù¢ «ðùô¢ , ¹«÷££¢ - 
¼ð¢ «ðùô¢  5.ú¢«ì£¢ «ðùô¢ âù äï¢¶ õ¬èò£ù 
«ðùô¢è÷¢ ðòù¢ð´î¢îð¢ð´è¤ù¢øù.

°¬øï¢î â¬ì»¬ìò  Þð¢ «ðùô¢è¬÷ 
¬èò£Àõ¶ â÷¤¶ ñø¢Áñ¢ è££¢ðù¢ ªõ÷¤«òø¢øñ¢ 
°¬øõ£è Þ¼è¢°ñ¢, å«ó ê¦ó£ù îì¢ðªõð¢ðñ¢ 
Ü¬øè¢°÷¢ ï¤ôõè¢Ã®ò îù¢¬ñ, èì¢´ñ£ùê¢ 
ªêô¾, õ¤¬óõ£ù èì¢´ñ£ùñ¢ âùð¢ ðô ðòù¢è÷¢ 
à÷¢÷ù âù¢ð¶ Þé¢«è °ø¤ð¢ð¤ìî¢îè¢èî£°ñ¢.

Þõø¢¬øð¢ ðòù¢ð´î¢î¤ õ¦´ èì¢ì ò£¼ñ¢ 
ðòð¢ðì «õí¢ì£ñ¢.  ªêù¢¬ùò¤ô¢ à÷¢÷ Üø¤õ¤òô¢ 
Ýó£ò¢ê¢ê¤ èöèñ¢, (CSIR – Council Of Scientific 
and Industrial Research) Þîø¢°î¢ îó ê£ù¢ø¤îö¢ 
îï¢¶÷¢÷¶.  ðô ªõ÷¤ï£´è÷¤ô¢ 40 Ýí¢¬ìè¢ 
èìï¢¶ñ¢ Üî¢î¬èò èì¢´ñ£ùé¢è÷¢ àÁî¤»ìù¢ 
ï¤¬ôî¢¶ ï¤ø¢ðî£èè¢ ÃÁè¤ù¢øù£¢.  âù«õ 

ðô ðòÂ÷¢÷ Þî¢î¬èò  ªî£¢«ñ£è¤ó¦ì¢«ðùô¢ 
õ¦´è¬÷è¢ èì¢ì Ü¬ùõ¼ñ¢ ºù¢ õó «õí¢´ñ¢ 
âù¢Á «èì¢´è¢ªè£÷¢è¤«ø£ñ¢.

â.â.ê¤. Þô°óèè¢ èø¢è÷¢
ªñô¤î£ù¶, ªðó¤î£ù¶, àÁî¤ò£ù¶

â.â.ê¤ Þô° óè èø¢è÷¢ èì¢ììê¢ ²õ£¢è÷¢ 
Ü¬ñè¢èð¢ ðòù¢ð´è¤ù¢øù.  Ý£¢.ê¤.ê¤ Éí¢è÷¢ 
Ü¬ñè¢èð¢ðì¢ì èì¢ììé¢è÷¤ô¢ ñì¢´«ñ ²õ£¢ 
Ü¬ñè¢è º®»ñ¢.  â.â.ê¤ èô¢ ñ¤è¾ñ¢ ªñô¤î£ù¶.  
ªðó¤î£ù¶ & àÁî¤ò£ù¶.  â.â.ê¤.èø¢è÷¤ù¢ 
â¬ì ð£óñ¢ðó¤òñ¤è¢è ªêé¢èø¢è÷¤ù¢ â¬ì¬òõ¤ì 
ï£ù¢° ñìé¢° Þô°õ£ù¶.  ê£î£óí è£ù¢è¤ó¦ì¢ 
èø¢èÀìù¢ åð¢ð¤´ñ¢«ð£¶ ð£î¤ò÷¾ â¬ì«ò 
ªè£í¢ì¶.

â.â.ê¤.èø¢è÷¢  ðòù¢ð´î¢îð¢ð´ñ¢ èì¢ììé¢è÷¤ô¢ 
èì¢ì¬ñð¢¹ õ®õ¬ñð¢¹ ªêò¢»ñ¢ªð£¿¶  Ý£¢.
ê¤.ê¤.Éí¢è÷¢, ð¦ñ¢è÷¤ù¢ Ü÷¾è¬÷è¢ °¬øõ£è 
õ®õ¬ñî¢¶è¢ ªè£÷¢÷ô£ñ¢.  ãªùù¤ô¢ â.â.ê¤. 
èø¢è÷¤ù¢ â¬ì °¬øõ£ù¶.  âù«õ Üï¢î â¬ìè¢°î¢ 
î°ï¢îõ£Á èì¢ì¬ñð¢¬ð õ®õ¬ñè¢èô£ñ¢ ñø¢Áñ¢ 
èñ¢ð¤è÷¤ù¢ õ¤ì¢ìñ¢ (ñ¤ô¢ô¤ ñ¦ì¢ì£¢) °¬øõ£ùî£è 
Þ¼ï¢î£ô¢ «ð£¶ñ£ù¶.

ðó¤ñ£í ¶ô¢ô¤òñ¢, êó¤ò£ù Ü÷¾è÷¤ô¢ 
è¤¬ìè¢°ñ¢ èô¬õ î®ñù¢ °¬øõ£ù«õ 
«ð£¶ñ£ù¶.  åô¤ àì¢¹è£î îù¢¬ñ ªè£í¢ì¬õ. 
ð¤.âú¢.¼ õ¤î¤º¬øè÷¤ù¢ ð® àø¢ðî¢î¤ 
ªêò¢òð¢ð´è¤ø¶.  «ôê£ù â¬ì ªè£í¢ì â.â.ê¤.  
Þô° óè èø¢è÷¢ å¼ èì¢ììî¢î¤ù¢ñ¤¶ ãø¢ð´ñ¢  
Ìèñ¢ðî¢ î£è¢èî¢¬î °¬øè¤øî.  â.â.ê¤. èø¢è÷¢ ï¦£¢ 
àø¤ë¢²ñ¢ îù¢¬ñ, ñø¢ø èø¢è¬÷ åð¢ð¤´ñ¢«ð£¶ 
°¬øõ£è«õ à÷¢÷¶.

èì¢´ñ£ùî¢î¤ù¢ «ïóî¢¬î 20 % õ¬ó °¬øè¢è¤ø¶.  
â÷¤î¤ô¢ èì¢® º®è¢èô£ñ¢.  â.â.ê¤. èø¢è÷¢ Íôñ¢ 
èì¢ììî¢¬î «õèñ£èè¢ èì¢® º®è¢èô£ñ¢.

î¦ Üô¢ô£î âó¤ð¢¹ ñø¢Áñ¢ «ïó® ªõð¢ðî¢¬î 
6 ñí¤ «ïóî¢î¤ø¢° «ñô¢ î£é¢èè¢Ã®ò¶ â.â.ê¤. 
èø¢è÷¢. ñÁ²öø¢ê¤î¢ ªî£ö¤ô¢¶¬øè¢ èö¤¾ð¢ªð£¼÷¢ 
âù¢ø ê£ñ¢ðô¢ ñø¢Áñ¢ ²í¢í£ñ¢¹î¢É÷¢ «ê£¢î¢¶ 
àø¢ðî¢î¤ ªêò¢òð¢ð´è¤ø¶.

ªñ£î¢î «êñ¤ð¢¹ 1 ê¶ó Ü®è¢° ¼.19.80

èñ¢ð¤ & è£ù¢è¤ó¦ì¢ 20 ô¤¼ï¢¶ 30 êîõ¦îñ¢ 
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REAL ESTATE UPDATE

S. Þó£ñð¢ð¤ó¹
Chairman-DTCP Committee

w	 MRTS ñø¢Áñ¢ ªñì¢«ó£ õö¤î¢îìé¢è÷¤ô¢¢ èì¢ìð¢ð´ñ¢ 
Ü´è¢° ñ£® èì¢®ìé¢èÀè¢° Ã´îô£è ªðøð¢ð´ñ¢ 
î÷ð¢ðóð¢¹ °ø¤ò¦ì£ù ð¤ó¦ñ¤òñ¢ FSI èì¢ìíî¢î¤ô¢ 
50 êîõ¦îñ¢ î÷¢Àð® ªêò¢òð¢ð´õî£è îñ¤öè 
Üó² Üø¤õ¤î¢¶÷¢÷¶.  ïè£¢, áó¬ñð¢¹ êì¢ìð¢ð® 
¹î¤ò èì¢´ñ£ù î¤ì¢ìé¢è¬÷ ªêòô¢ð´î¢¶ñ¢«ð£¶ 
ï¤ôî¢î¤ù¢ Ü÷¾è÷¢ Ü®ð¢ð¬ìò¤ô¢ èì¢®ì ðóð¢ð÷¾ 
õ¬óòÁè¢èð¢ðì¢´ à÷¢÷¶.

w	 å¼ ï¤ôî¢î¤ù¢ ªñ£î¢î ðóð¢ð÷õ¤ô¢, âõ¢õ÷¾ ðóð¢ð÷¾è¢° 
èì¢®ìñ¢ èì¢ì «õí¢´ñ¢ âù¢ðîø¢°, î÷ ðóð¢¹ 
°ø¤ò¦ì£ù  FSI õ¬óòÁè¢èð¢ðì¢´÷¢÷¶.  Þîù¢ð® 
îø¢«ð£¶ ï¤ôî¢î¤ù¢ ðóð¢ð÷õ¤ô¢, 2 ºîô¢ 3.5 ñìé¢° 
õ¬ó èì¢®ì ðóð¢ð÷¾ ÜÂñî¤è¢èð¢ð´è¤ø¶.  Þîø¢° 
«ñô¢ Ã´îô£è î÷ ðóð¢ð÷¾ ÜÂñî¤ «î¬õð¢ðì¢ì£ô¢ 
èì¢ìíñ¢ ªê½î¢î¤ Premium FSI ªðøô£ñ¢.  Þî¤ô¢, 
âõ¢õ÷¾ ê¶ó Ü® Ã´îô£è èì¢ìð¢ð´è¤ø«î£, Üîø¢° 
ï¤ôî¢î¤ù¢ õö¤è£ì¢® ñî¤ð¢¹ Ü®ð¢ð¬ìò¤ô¢ èì¢ìíñ¢ 
ªê½î¢î «õí¢´ñ¢.

w	 ê££¢ðî¤õ£÷£¢ Ü½õôèé¢è÷¤ô¢ 1865ñ¢ Ýí¢´ ºîô¢ 
ðî¤õ£ù ªê£î¢¶ Ýõíé¢è÷¤ù¢ ïèô¢è¬÷, Þ¬íò 
õö¤ò¤ô¢ ªðÁñ¢ õêî¤ ¶õé¢èð¢ðì¢´ à÷¢÷¶.  ðî¤¾î¢¶¬ø 
¶õé¢èð¢ðì¢ìî¤ô¢ Þ¼ï¢¶ ðî¤õ£ù 10 «è£® Ýõíé¢è÷¢ 
ªî£°è¢èð¢ðì¢´, èí¤ù¤ò¤ô¢ «êñ¤è¢èð¢ðì¢´÷¢÷ù.  
Þî¤ô¢ àò¤ô¢, ®óú¢ì¢  à÷¢÷¤ì¢ì Ýõíé¢è¬÷ îõ¤£¢î¢¶ 
ªê£î¢¶ ªî£ì£¢ð£ù Ýõíé¢è÷¤ù¢ ïèô¢è¬÷ ªðø 
Þ¬íò õö¤ò¤ô¢ õ¤í¢íð¢ð¤è¢è¾ñ¢, «î¬õò£ù 
èì¢ìíé¢è¬÷ Þ¬íò õö¤ò¤ô¢ ªê½î¢î¤ ªðø¢Áè¢ 
ªè£÷¢÷¾ñ¢ õêî¤ ªêò¢òð¢ðì¢´ à÷¢÷¶.  ñ¤ù¢ùµ 
¬èªò¿î¢î¤ì¢ì Þï¢î ê£ù¢ø¤îö¢ ïèô¢è¬÷ ªð£¶ñè¢è÷¢ 
https://tnreginet/gov.in âù¢ø Þ¬íò õö¤ò¤ô¢ ªðø¢Áè¢ 
ªè£÷¢÷ô£ñ¢.

w	 °®ò¤¼ð¢¹ ñø¢Áñ¢ õöè¢èñ£ù ð¤ó¤õ¤ù¢ è¦ö¢ õ¼ñ¢ 
ñ¬ùð¢ð¤ó¤¾î¢ î¤ì¢ìé¢è¬÷ ðî¤¾ ªêò¢õîø¢è£ù 
õ¤í¢íð¢ðé¢è¬÷, ñ££¢ê¢ 1 ºîô¢  On line º¬øò¤ô¢ 
ñì¢´«ñ î£è¢èô¢ ªêò¢ò «õí¢´ñ¢ âù ó¤òô¢ âú¢«ìì¢ 
å¿é¢°º¬ø Ý¬íòñ¢ àî¢îóõ¤ì¢´÷¢÷¶.

w	 îñ¤öèî¢î¤ô¢ õ¦´, ñ¬ùð¢ð¤ó¤¾ î¤ì¢ìé¢è¬÷ 
à¼õ£è¢°«õ££¢ Üîø¢è£ù åð¢¹îô¢ ªðø¢ø ð¤ù¢ ó¤òô¢ 
âú¢«ìì¢ Ý¬íòî¢î¤ô¢ ðî¤¾ ªêò¢ò «õí¢´ñ¢. 
Þîø¢° «ïó®ò£è¾ñ¢, Ýù¢¬ôù¢ º¬øò¤½ñ¢ Þ¶õ¬ó 
õ¤í¢íð¢ðé¢è÷¢ ªðøð¢ð´è¤ù¢øù.  îø¢«ð£¶, 
Ü¬ùî¢¶õ¬è õ¤í¢íð¢ðé¢è¬÷»ñ¢, Ýù¢¬ôù¢ 
º¬øò¤ô¢ ñì¢´«ñ ªðÁõ¶ âù ó¤òô¢ âú¢«ìì¢ 
Ý¬íòñ¢ º®¾ ªêò¢¶÷¢÷¶.  ñ££¢ê¢ 1 ºîô¢ Þï¢î 
ï¬ìº¬ø Üñô¢ð´î¢îð¢ð´õî£è ó¤òô¢ âú¢«ìì¢ 
å¿é¢°º¬ø Ý¬íòñ¢ Üø¤õ¤î¢¶÷¢÷¶.

w	 ªê£î¢¶ð¢ðî¤¾è¢° î£è¢èô¢ ªêò¢ð¢ð´ñ¢ Ýõíé¢è÷¤ù¢ 
ºî¢î¤¬óî¢î£÷¢ ªõ÷¤ïð£¢ ªðòó¤ô¢ õ£é¢èð¢ðì¢´ Þ¼è¢èè¢ 
Ãì£¶.  ºèõó¤ù¢ ªðò£¢, ºèõó¤»ñ¢ êó¤ð££¢è¢è «õí¢´ñ¢ 
âù ðî¤¾î¢¶¬ø àî¢îóõ¤ì¢´÷¢÷¶.  ºî¢î¤¬óî¢î£÷¢ 
ò££¢ ªðòó¤ô¢ õ£é¢èð¢ðì¢´÷¢÷¶ âù¢ð¬î èõù¤è¢è 
«õí¢´ñ¢. ªê£î¢¬î â¿î¤è¢ ªè£´ð¢ðõ£¢, õ£é¢°ðõó¤ô¢ 
å¼õ£¢ ªðòó¤ô¢ ñì¢´«ñ ºî¢î¤¬óî¢î£÷¢ õ£é¢è 
«õí¢´ñ¢.  õ¤ø¢ðõ£¢è÷¢, õ£é¢°ðõ£¢è÷¢ îõ¤£¢î¢¶ 
«õÁ ªðò£¢è÷¤ô¢  õ£é¢èð¢ðì¢ì ºî¢î¤¬óî¢î£÷¤ô¢ 
â¿îð¢ðì¢ì ðî¢î¤óé¢è¬÷ ðî¤¾è¢° ãø¢èè¢Ãì£¶. 

w	 ñ¤ù¢ ðòù¢ð£ì¢¬ì èíè¢ªè´è¢°ñ¢ ñ¦ì¢ì£¢è¬÷, 
îù¤ò££¢ ï¤Áõùé¢è÷¤ìñ¢ Þ¼ï¢¶ õ£é¢è ¸è£¢«õ£¼è¢° 
õ£ó¤òñ¢ ÜÂñî¤ Ü÷¤î¢¶÷¢÷¶.  ñ¦ì¢ì¼è¢° ðø¢ø£è¢°¬ø 
Þ¼ð¢ðî£ô¢, ñ¤ù¢ Þ¬íð¢¹è¢°  õ¤í¢íð¢ð¤ð¢«ð££¢ 
î£é¢è«÷ îù¤ò£ó¤ìñ¢ ñ¦ì¢ì£¢ õ£é¢è ÜÂñî¤ 
Ü÷¤è¢èð¢ðì¢´÷¢÷¶.  å¼º¬ù ñ¦ì¢ì£¢ õ¤¬ô Rs.970/ - 
ºñ¢º¬ù ñ¦ì¢ì£¢  Rs.2610/ -ñ¦ì¢ì¬ó õ£é¢è¤ò¶ñ¢, ñ¤ù¢ 
õ£ó¤ò ð¤ó¤¾ Ü½õôèî¢î¤ô¢  õöé¢è «õí¢´ñ¢.  Ü¬î 
«ê£î¤î¢¶ ñ¦ì¢ì£¢ ªð£¼î¢îð¢ð´ñ¢.  Üï¢î ¸è£¢«õ£ó¤ìñ¢ 
ñ¦ì¢ì£¢ ¬õð¢¹î¢ªî£¬è õÅô¤è¢èð¢ðì£¶.

w	 è£ô¤ ñ¬ùè¢è£ù õó¤¬ò ªê½î¢î£ñô¢ ð£è¢è¤ 
¬õî¢î¤¼ï¢î£ô¢, Üï¢î ñ¬ùò¤ô¢ ¹î¤ò èì¢®ìñ¢  èì¢ì 
ÜÂñî¤ õöé¢èè¢Ãì£¶.  Þï¢î ñ¬ù ªî£ì£¢ð£ù 
ðî¢î¤óé¢è¬÷ ðî¤¾ ªêò¢ò¾ñ¢ Ãì£¶.âù ïèó£ì¢ê¤ 
ï¤õ£¢èî¢¶¬ø àî¢îóõ¤ì¢´÷¢÷¶.

w	 îñ¤öèî¢î¤ô¢ «ð¼ó£ì¢ê¤, ïèó£ì¢ê¤, ñ£ïèó£ì¢ê¤ ð°î¤è÷¤ô¢, 
èì¢®ìé¢èÀè¢° ªê£î¢¶ õó¤ õ¤î¤è¢èð¢ð´è¤ø¶.  Ýù£ô¢ 
èì¢®ìé¢è÷¢ èì¢ì£ñô¢ è£ô¤ò£è à÷¢÷ ñ¬ùèÀè¢° 
ªê£î¢¶ õó¤ õ¤î¤è¢è º®ò£¶.  ïèóé¢è÷¢ ñø¢Áñ¢ 
¹øïè£¢ ð°î¤è÷¤ô¢ ðô¼ñ¢ âî¤£¢è£ôî¢ «î¬õè¢è£è 
è£ô¤ ñ¬ùè¬÷ ¬õî¢¶÷¢÷î£ô¢, ªê£î¢¶ õó¤ 
õÅô¤è¢è º®ò£î ï¤¬ô ãø¢ðì¢ì¶.  Üùî£ô¢ ïè£¢ð¢¹ø 
ð°î¤è÷¤ô¢ è£ô¤ ñ¬ùèÀè¢° õó¤ õ¤î¤è¢°ñ¢ ï¬ìº¬ø 
à¼õ£è¢èð¢ðì¢ì¶.  ªê£î¢¶ õó¤ «ð£ô Ýí¢´«î£Áñ¢ 
àó¤¬ñò£÷£¢è÷¢, Üï¢îï¢î à÷¢÷£ì¢ê¤ Ü¬ñð¢¹è÷¤ô¢ 
è£ô¤ ñ¬ùè¢è£ù õó¤¬ò ªê½î¢îô£ñ¢.

w	 ð¤óîñ£¢ Åó¤ò õ¦´:
	 Þôõê ñ¤ù¢ê£ó î¤ì¢ìî¢¬î ð¤óîñ£¢ ï«óï¢î¤ó «ñ£® 

ð¤ð¢óõó¤ 13ô¢ ¶õè¢è¤ ¬õî¢î££¢. Þî¢î¤ì¢ìî¢î¤ù¢ õ£ò¤ô£è 
ï£´ º¿õ¶ñ¢ å¼ «è£® õ¦´è÷¤ô¢ Åó¤ò åù¤ ñ¤ù¢ê£ó 
«ðùô¢è¬÷ Ü¬ñè¢è î¤ì¢ìñ¤ìð¢ðì¢´÷¢÷¶.  Üõ¢õ£Á 
Ü¬ñè¢èð¢ð´ñ¢ õ¦´èÀè¢° ñ£îñ¢ 300 Îù¤ì¢ Þôõê 
ñ¤ù¢ê£óî¢¬î Üó² Ü÷¤è¢è¤ø¶.  Þî¢î¤ì¢ìñ¢ õ£ò¤ô£è  
Ã´îô£è 30 è¤è£ õ£ì¢ Åó¤ò å÷¤ ñ¤ù¢ê£óñ¢ àø¢ðî¢î¤ 
ªêò¢òð¢ðì à÷¢÷¶.  Þîù¢ õ£ò¤ô£è Ü´î¢î 25 
Ýí¢´èÀè¢°, 72 «è£®ìù¢ è££¢ðù¢ ñø¢Áñ¢ Üîø¢° 
Þ¬íò£ù àñ¤ö¢¾ °¬øè¢èð¢ð´ñ¢.

w	 ñî¢î¤ò Üóê¤ù¢  Åó¤ò õ¦´ Þôõê ñ¤ù¢ê£ó î¤ì¢ìî¢î¤ù¢ 
è¦ö¢ Åó¤ò ñ¤ù¢ îè´ Ü¬ñè¢è Üïî¢ï¢î ð°î¤è÷¤ô¢ 
à÷¢÷ îð£ô¢è£ó£¢ õ£ò¤ô£è¾ñ¢  õ¤í¢ð¢ð¤è¢èô£ñ¢ 
âù Üë¢êô¢¶¬ø ªîó¤õ¤î¢¶÷¢÷¶.  ñî¢î¤ò Üóê¤ù¢ 
Åó¤ò õ¦´ Þôõê ñ¤ù¢ê£ó î¤ì¢ìî¢î¤ù¢ è¦ö¢ õ¦ì¢´ ñ¤ù¢ 
Þ¬íð¢¹ ªè£í¢ì ñ¤ù¢ ¸è£¢«õ££¢ îé¢è÷¢ õ¦ì¢®ô¢ 
²ñ££¢ 100 ê¶ó Ü® ðóð¢ð÷õ¤ô¢ 1 è¤«ô£ õ£ì¢´è¢è£ù 
Åó¤ò ñ¤ù¢îè´ Ü¬ñî¢î£ô¢ î¤ùºñ¢ 4 ºîô¢ 5 Îù¤ì¢ 
ñ¤ù¢ê£óºñ¢ 2 è¤«ô£ õ£ì¢ Åó¤ò ñ¤ù¢ îè´ ºôñ¢ 5 
ºîô¢ 10 ªñè£õ£ì¢ ñ¤ù¢ê£óºñ¢, 3 è¤«ô£ õ£ì¢ Åó¤ò 
ñ¤ù¢îè´ ºôñ¢ 10 ºîô¢ 15 ªñè£õ£ì¢ ñ¤ù¢ê£óºñ¢ 
àø¢ðî¢î¤ ªêò¢ò º®»ñ¢.
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èì¢´ñ£ù ªî£ö¤ô£÷£¢èÀè¢è£ù äï¢î£õ¶ Þôõê ñ¼î¢¶õºè£ñ¢ 
16.02.2024 Üù¢Á «õ÷ê¢«êó¤ò¤ô¢ à÷¢÷  

M/s. Appasamy  Real Estate ï¤Áõùî¢î¤ù¢ ðí¤ò¤ìî¢î¤ô¢ ï¬ìªðø¢ø¶.
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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. 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. R. Srinivasan
Architect
Isha Guru Krupa Apartment
No. 21, F2, Raja Rathinam  
Main Road, Ullagaram,  
Chennai - 600 091
Mobile No. 9443463075 

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. 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. 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. 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. 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. 242/1A1C, Ayalcheri 
Main Road Ayalcheri Village, 
soranchery Pnchayat
Poonamallee Taluk,  
Chennai - 600 071
Mobile No. 8124525257  

New Patron Members
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Design and Construction of 
Pile Foundations Er.A.KARTHIKEYAN,M.E,M.I.E,MIGS, 

FIV. CHARTERED ENGINEER (INDIA) 
PROFESSIONAL ENGINEER (ECI)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.

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

– 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

Auger drilling Mechanical

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.
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• Bailers are strong solid hollow steel tube with non return 
valve plate at the end.

Percussion drilling
• Percussion drilling is a manual 
drilling technique in which a heavy 
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.

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 
from the DTH hammer.
• The DTH hammer is one of the 
fastest ways to drill hard rock.
Tractor Drilling
• This Is indigenous invention of bore 
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

Piling Hammers
• Mostly they are Drop hammers 
guided by lugs or jaws connected 
with ropes
• Weight of hammer varies from
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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

Driven Cast in situ Concrete Pile
• Driven piles need not be precast 
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 
the ground and the pile surface.
• 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
away from surface soils, which 
do not have the mechanical 
properties to support large 
buildings, to deeper bearing 

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)
BEHAVIOUR OF PILE FOUNDATION

End bearing pile pressure 
distributions in soil

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

Friction pile pressure 
distributions in soil
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ANALYSIS & DESIGN OF PILES FOR STATIC LOADS 

Failure Patterns: 

Factors affecting the vertical load carrying capacity 
of piles 
 Soil conditions Soil profile (homogeneous/non 

homogeneous, soil strength, thixotrophy / sensitivity, 
water table etc.

Method of installation Soil disturbance
Type of pile Pile quality
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Static Uplift Loads
Static uplift Loads:

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

Concept of Load resistance (single pile) 
Conclusion
• Pile foundation is inevitable in certain soil conditions 

(where bearing capacity at shallow depth is poor)
• Pile foundations are deliberate in Multi storey building 

(even Shallow depth soil has good bearing capacity) 
to resist lateral load like Wind and earthquake

• There is a mindset among builders and contractors that 
pile foundations are costly. Which is not correct this 
varies from case to case, sometimes pile foundations 
are economical than conventional shallow foundation

• There are lot of methods available to construct
pile foundation, choosing an apt method is the challenge 

in decision making
• There is not always one type of solution for all type of 

problems.

èí¢í¦£¢ Üë¢êô¤

ïñ¶ ï¤óï¢îó àÁð¢ð¤ù¼ñ¢ êî£¢ù¢ 
ð¤ô¢ì£¢ ñ£î Þî¿è¢° ªî£ì£¢ï¢¶ 

èì¢´¬óè¬÷ â¿î¤ò Structural Engineer  

î¤¼. A. è££¢î¢î¤«èòù¢ Üõ£¢è÷¢ 

18.02.2024 Üù¢Á Þòø¢¬è âò¢î¤ù££¢.  
Üù¢ù£ó¶ ñ¬øõ¤ø¢° ªîù¢ùè 
ñò¢òñ¢ îù¶ Ýö¢ï¢î Þóé¢è¬ôî¢ 

ªîó¤õ¤î¢¶è¢ªè£÷¢è¤ø¶.
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GOOGLE SHEETS  
KEYBOARD SHORTCUTS FOR PC
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Basic Computer Keyboard Shortcut Keys A to Z

Shortcuts Uses of Shortcut keys

Alt + E
It Edits options in the current 
program.

Alt+Tab
This is used to switch between the 
open windows.

Alt + F
Shows file menu options in the 
current program.

Alt + F4 This closes the current window.
Alt + Page Up It scrolls up the Entire Screen.
Alt + Page 
Down

It scrolls down the Entire Screen.

Alt + Left 
Arrow

It shows the previous history if it is 
present in Bowser.

Alt + Right 
Arrow

Go forward in the browser window.

Alt + Enter
It shows the property of the selected 
item.

Ctrl + A It is used to select all text.
Ctrl + X It cuts the selected item.
Ctrl + Del It deletes selected items.
Ctrl + C / 
Ctrl+Ins

Used to copy the selected item.

Ctrl + V / Shift 
+ Ins

Used to paste the selected item.

Ctrl + Home
It is used to go to the beginning of the 
document.

Ctrl + End Go to the end of a document
Ctrl + S Open the save as a dialogue box.
Ctrl + Z Undo the last action.
Ctrl + Alt + 
Del 

Opens Windows task manager.

Ctrl+N Open a new window/document.
Ctrl+H Open the history tab/bar.
Ctrl+J Open the download tab/bar.
Ctrl+F It starts the find utility.
Ctrl+P Open the print dialogue box.
Ctrl+Esc Open the Windows start menu.
Ctrl + “+” Increases the zoom level.
Ctrl + “–” Decreases the zoom level.
Ctrl + W / Ctrl 
+ F4

Closes the current tab.

Ctrl+T Open a new tab.

Shortcuts Uses of Shortcut keys

Home
Takes the user to the start of the 
current line.

End
This is used to go to the end of the 
current line

Shift + Delete files will be deleted permanently.
Ctrl + Y This redo the last action.

Ctrl + K
It insert hyperlink for the selected 
text.

Windows key 
+ L

This lock the computer, requiring 
password entry to access again.

Windows key 
+ X

Access the Power User Tasks Menu 
in Windows 8 and Windows 10.

Windows key 
+ Down arrow

It Minimize the active program 
window.

Windows key 
+ Up arrow

It Maximize the active program 
window.

Ctrl + Left 
arrow

This key used to move one word to 
the left at a time.

Ctrl + Right 
arrow

This is used for move one word to the 
right at a time.

Ctrl + Y Redo the last action.
Ctrl + K Insert hyperlink for the selected text.
Windows key 
+ X

Access the Power User Tasks Menu 
in Windows 8 and Windows 10.

Windows key 
+ ↓

Minimize the active program window. 
(That format Should be used)

Windows key 
+ L

Lock the computer, requiring 
password entry to access again.

Windows key 
+ ↑

Maximize the active program window.

Ctrl + ← Move one word to the left at a time.
Ctrl + → Move one word to the right at a time.
Ctrl + Home Go to the beginning of the document.
Ctrl + End Go to the end of the document.
Ctrl + Shift + 
Esc

Open Windows Task Manager.

Shift + Home
Highlight from the current position to 
the beginning of the line.

Shift + End
Highlight from the current position to 
the end of the line.
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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 

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 
and includes revision of a development plan and 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. 

KEY WORDS AND THEIR MEANINGS 
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                      CHARAN TILES 

                                                                                                             

40, I CROSS STREET , SAI NAGAR ANNEX ,CHINMAYA NAGAR CHENNAI TAMILNADU 600092 
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04.02.2024
Ãì¢´ ñî¤ð¢ð¦´ ñø¢Áñ¢ ðî¢î¤óð¢ðî¤¾ êñ¢ñï¢îñ£è ïñ¶ «è£ó¤è¢¬èè÷¢ °ø¤î¢¶ Ý«ô£ê¬ù 
«ñø¢ªè£÷¢÷ è£ªí£ô¤ Íôñ£è CREDAI  ñø¢Áñ¢ Þîó Þ¬íð¢¹ê¢ êé¢èé¢è«÷£ì£ù Ãì¢ìñ¢ 
04.02.2024 Üù¢Á ïìî¢îð¢ðì¢ì¶. Þè¢Ãì¢ìî¢î¤ô¢ ïñ¶ ñò¢òî¢î¤ù¢ ê££¢ð£è ñò¢òî¢î¬ôõ£¢  
î¤¼. A.N. ð£ô£ü¤ Üõ£¢èÀñ¢,  RERA °¿î¢î¬ôõ£¢ î¤¼. L. ê£ï¢î°ñ££¢ Üõ£¢èÀñ¢, CMDA/DTCP  
°¿î¢î¬ôõ£¢ î¤¼. S ó£ñð¢ð¤ó¹ Üõ£¢èÀñ¢ ðé¢«èø¢øù£¢.

07.2.2024
ªð£¶ð¢ðòù¢ð£ì¢®ø¢è£ù (OSR)  å¶è¢èð¢ð´ñ¢ ï¤ôî¢î¤¬ù ï¬ìº¬øð¢´î¢¶õ¶ °ø¤î¢î ªð£¶õ£ù 
õ¤î¤º¬øè¬÷ îò£ó¤è¢è ªêù¢¬ù î¬ô¬ñê¢ ªêòôèñ¢ ï£ñè¢èô¢ èõ¤ë£¢ ñ£÷¤¬èò¤ô¢ õ¦ì¢´ õêî¤ 
ñø¢Áñ¢ ïè£¢ð¢¹ø «ññ¢ð£ì¢´î¢ ¶¬ø ªêòô£¢ Üõ£¢è÷¢ î¬ô¬ñò¤ô¢ 07.02.2024 Üù¢Á ê¤øð¢¹è¢ 
Ãì¢ìñ¢ ï¬ìªðø¢ø¶. Þè¢Ãì¢ìî¢î¤ô¢  CMDA/DTCP °¿î¢î¬ôõ£¢ î¤¼. S. Þó£ñð¢ð¤ó¹ Üõ£¢èÀñ¢, 
ñ£ï¤ôê¢ ªêòô£÷£¢  î¤¼. K. ªõé¢è«ìêù¢ Üõ£¢èÀñ¢ èôï¢¶ ªè£í¢ìù£¢. 

16.02.2024
ªêù¢¬ù «õ÷ê¢«êó¤ò¤ô¢ Ü¬ñï¢¶÷¢÷ M/s. Appasamy Real Estate ï¤Áõùî¢î¤ù¢ ðí¤ò¤ìî¢î¤ô¢  
èì¢´ñ£ùî¢ ªî£ö¤ô£÷£¢èÀè¢è£ù 5õ¶ ñ¼î¢¶õ ºè£ñ¢ ï¬ìªðø¢ø¶. ñ¼î¢¶õºè£ñ¤¬ù Üè¤ô 
Þï¢î¤ò ºù¢ù£÷¢ î¬ôõ£¢ ñø¢Áñ¢ è£ð¢ð£÷£¢ ð¦û¢ñ£ R. Þó£î£è¤¼ì¢®íù¢ Üõ£¢è÷¢ ¶õè¢è¤ 
¬õî¢î££¢.  ªî£ö¤ô£÷£¢èÀè¢° èí¢, ðô¢,. Þóî¢î Ü¿î¢î èí¢è£í¤ð¢¹, Þóî¢î ðó¤«ê£î¬ù 
âù Ü¬ùî¢¶ ðó¤«ê£î¬ùèÀñ¢ Üð¢ðô¢«ô£ ñ¼î¢¶õñ¬ù, êõ¦î£ ðô¢ ñ¼î¢¶õñ¬ù ñø¢Áñ¢ 
Üó² èí¢ ñ¼î¢¶õñ¬ùò¤½÷¢÷  ñ¼î¢¶õ£¢è÷£ô¢ ðó¤«ê£î¬ù ªêò¢òð¢ðì¢´ ñ¼ï¢¶è÷¢ 
õöé¢èð¢ðì¢ìù. Þñ¢ñ¼î¢¶õ ºè£ñ¤ô¢ 200è¢°ñ¢ «ñø¢ðì¢ì ªî£ö¤ô£÷£¢è÷¢ èôï¢¶ ªè£í¢´ 
ðòù¬ìï¢îù£¢. Þï¢î ñ¼î¢¶õºè£ñ¤ô¢ ªîù¢ùè ñò¢òñ¢ ê££¢ð£è ºù¢ù£÷¢ è£ð¢ð£÷£¢  
î¤¼. J.R. «ê¶ó£ñô¤é¢èñ¢, ñò¢òî¢¶¬íî¢î¬ôõ£¢ î¤¼. N.G. «ô£èï£îù¢, ñò¢òê¢ ªêòô£÷£¢  
î¤¼. R. ï¤ñ¢«ó£ì¢, ñ¼î¢¶õºè£ñ¢ °¿î¢î¬ôõ£¢ î¤¼. K. «è£ð¤ï£îù¢, °¿î¢¶¬íî¢î¬ôõ£¢  
î¤¼. A. êî¢î¤òï£ó£òí£ ñø¢Áñ¢ ªêòø¢°¿, ªð£¶è¢°¿ àÁð¢ð¤ù£¢è÷¢ èôï¢¶ ªè£í¢ìù

10.02.2024
ðî¤ªù£ù¢ø£õ¶ ªêòø¢°¿ ñø¢Áñ¢ ªð£¶è¢°¿ Ãì¢ìñ¢ Hotel GRT –ô¢ î¤¼. R. ê¤õè¢°ñ££¢,  
î¤¼. L. ªõé¢è«ìêù¢, î¤¼. R. ð£ô²ð¢ð¤óñí¤òù¢, ñø¢Áñ¢ î¤¼. G. î¤õ£è£¢ Ýè¤«ò£ó¤ù¢ àðêó¤ð¢ð¤ô¢ 
ï¬ìªðø¢ø¶.
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