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Ýê¤ó¤ò˜ ñì™
Üù¢¹¬ìò¦˜ õíè¢è‹,
èì¢´ï£¢ õô¢½ï£¢ êé¢èî¢î¤ô¢ Ü¬ùõó£½ñ¢ ð¦û¢ñ£ âù¢ø¬öè¢èð¢ð´ñ¢¢
ïñ¶ Üè¤ô Þï¢î¤ò ºù¢ù£÷¢ î¬ôõ£¢ ñø¢Áñ¢ è£ð¢ð£÷£¢ ñó¤ò£¬îè¢°ó¤ò
ð¦û¢ñ£ R. Þó£î£è¤¼û¢íù¢ Üõ£¢è÷¢ ü¨¬ô î¤é¢è÷¢ 2ñ¢ ï£÷¢ îù¶
81õ¶ õòî¤ô¢ Ü®ªò´î¢¶ ¬õî¢¶÷¢÷££¢. Ýò¤óñ¢ ð¤¬ø è£µñ¢ Üí¢íô¢¢
Ý»÷¢, Ý«ó£è¢è¤òñ¢, ê¾è¢è¤òñ¢ ªðø¢Á ªñù¢«ñ½ñ¢ ðô¢ô£í¢´è÷¢
èì¢´ï£¢ êé¢èî¢î¤ù¢ èôé¢è¬ó õ¤÷è¢èñ£ò¢ î¤èö¢ï¢¶ õö¤ è£ì¢®ì «õí¢®
õ¤¬öï¢¶ õíé¢°è¤«ø£ñ¢.
1941-ô¢ è´èð¢ðì¢´ âù¢Âñ¢ ê¤ø¢Áó¤ô¢ ð¤øï¢¶ 1972ñ¢ Ýí¢´ Üè¤ô Þï¢î¤ò èì¢´ï£¢
êé¢èî¢î¤ù¢ àÁð¢ð¤ùó£è Þ¬íï¢¶ ªîù¢ùè ñò¢òî¢î¤ù¢ ªêòø¢°¿ àÁð¢ð¤ù£¢, ªð£¼÷£÷£¢,
ªêòô£÷£¢, ¶¬íî¢î¬ôõ£¢, î¬ôõ£¢ âù¢Âñ¢ ªð£Áð¢¹è¬÷¢ õè¤î¢¶ «ñ½ñ¢ ªîù¢ ñí¢ìôî¢
î¬ôõó£è Íù¢Á Ýí¢´èÀñ¢, Üè¤ô Þï¢î¤ò ¶¬íî¢î¬ôõó£è Þóí¢ì£í¢´èÀñ¢
ªî£ì£¢ï¢¶ äï¢¶ Ýí¢´è÷£è Üè¤ô Þï¢î¤ò Ü÷õ¤ô¢ ªêõ¢õ«ù ªêòô£ø¢ø¤ Þ¼è¢è¤ø££¢.
1988-89ô¢
Üè¤ô Þï¢î¤òî¢ î¬ôõó£è
ãèñùî£è (unanimously) «î£¢¾ ªêò¢òð¢ðì¢´
ê¤øð¢ð£è ªêòô¢ðì¢´ õí¤èõó¤ êì¢ì Üñô£è¢èî¢î£ô¢ èì¢´ï£¢ êºî£òî¢î¤ø¢° àí¢ì£ù
ð£î¤ð¢¹è¬÷ âî¤£¢î¢¶ àê¢êï¦î¤ ñù¢øî¢î¤ô¢ õöè¢° ªî£´î¢¶ õöè¢è£® àÁð¢ð¤ù£¢èÀè¢°
ê£îèñ£ù î¦£¢ð¢ð¤¬ù ªðø¢Áè¢ ªè£´î¢î ªð¼¬ñè¢°ó¤òõ£¢ ð¦û¢ñ£. R. Þó£î£è¤¼û¢íù¢
Üõ£¢è÷¢.
ðô ªõ÷¤ï£´èÀè¢° ðòí¤î¢¶ IFAWPCA ñ£ï£´è÷¤ô¢ Þï¢î¤ò£õ¤ù¢ î¬ô¬ñ
ð¤óî¤ï¤î¤ò£è èôï¢¶ ªè£í¢´ ê¤øð¢ð¤î¢îõ£¢ Ýõ££¢. ð£ó¤ê¤ô¢ ï¬ìªðø¢ø èì¢´ñ£ùð¢ªð£¼÷¢
èí¢è£ì¢ê¤ò¤ô¢ Trade Commission –ù¢ ê¤øð¢¹ õ¤¼ï¢î¤ùó£è èôï¢¶ ªè£í¢ìõ£¢. ªüù¤õ£õ¤ô¢
ï¬ìªðø¢ø ê£¢õ«îê ªî£ö¤ô£÷£¢ ïô Ü¬ñð¢¹ ñ£ï£ì¢®ô¢ Þï¢î¤òð¢ ð¤óî¤ï¤î¤ò£èè¢
èôï¢¶ ªè£í¢ì«ð£¶ ñ£ï£ì¢®ù¢ ¶¬íî¢î¬ôõó£è «î£¢ï¢ªî´è¢èð¢ðì¢ì££¢. Ýê¤ò
èí¢ìî¢î¤«ô«ò ºîù¢ ºîô£è ¶¬íî¢î¬ôõó£è «î£¢¾ ªêò¢òð¢ðì¢ìõ£¢ âù¢è¤ù¢ø
ªð¼¬ñ î¤¼. R. Þó£î£è¤¼û¢íù¢ Üõ£¢è¬÷«ò ê£¼ñ¢.
ºù¢¹ å¼ ï£÷¢ å¼ ï¤èö¢õ¤ô¢ «ðê¤ò«ð£¶, ï£ù¢ å¼ ï£Àñ¢ æò¢ï¢î¤¼è¢è ñ£ì¢«ìù¢.
èì¢´ï£¢ êé¢è î¤¼õ¤ö£è¢è÷¤ô¢ îí¢´ ð¤®î¢¶ «î£÷¢ ªè£´è¢°ñ¢ ªî£í¢ìù£è, î¦õì¢® ãï¢î¤
å÷¤ è£ì¢´ñ¢ «êõèù£è, «ð£ó£ì¢ìè¢è÷ñ¢ âù¢ø£ô¢ ºù¢ù¤¬ô ê¤ð¢ð£ò£è ðí¤ò£ø¢Á«õù¢
âù¢Á àÁî¤ ªñ£ö¤ ãø¢øõ£¢.
45 Ýí¢´èÀè¢° «ñô¢ Üè¤ô Þï¢î¤ò èì¢´ï£¢ õô¢½ï£¢ êé¢èî¢î¤ô¢ îù¢¬ù º¿¬ñò£è
Ü£¢ð¢ðí¤î¢¶è¢ ªè£í¢´ ðô ê£î¬ùè¬÷ ï¤èö¢î¢î¤ õ£ö¢ï£÷¢ ê£î¬ùò£÷ó£è Þù¢Á
ïñ¢ñ¤¬ì«ò õôñ¢ õï¢¶ ªè£í¢´ â¬î»ñ¢ âî¤£¢ð££¢è¢è£ñô¢ âù¢ èìù¢ ðí¤ ªêò¢¶
è¤ìð¢ð«î âù¢Á 81 õòî¤½ñ¢ ãÁ ï¬ì«ð£ì¢´ èì¢´ï£¢ êé¢èî¢î¤ø¢° ªî£ì£¢ï¢¶ «ê¬õò£ø¢ø¤
«êõ£óî¢ù£õ£è î¤èö¢ï¢¶ ªè£í¢®¼è¢°ñ¢ î¤¼. R. Þó£î£è¤¼û¢íù¢ Üõ£¢è¬÷ èì¢´ï£¢
êé¢èî¢î¤ù¢ ð¦û¢ñ£ ð¤î£ñèù¢ âù¢ø¬öð¢ð¶ ê£ôð¢ªð£¼î¢îñ£°ñ¢.
ï¦í¢ì Ý»÷¢ , Ý«ó£è¢è¤òî¢¶ìù¢ ï¤¬ø õ£ö¢¾ ªðø¢Á, ï¦´ö¤ õ£ö Üè¤ô Þï¢î¤ò èì¢´ï£¢
õô¢½ï£¢ êé¢è ªîù¢ùè ñò¢òñ¢ õ£ö¢î¢î¤ õíé¢°è¤ø¶.

âù¢Áñ¢ Üù¢¹ìù¢
S. Üò¢òï£îù¢
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Üù¢ð££¢ï¢î õíè¢èñ¢,

ñŒòˆî¬ôõ˜ ñì™

Þï¢î ªè£«ó£ù£ è£ôî¢î¤ô¢ ï£ñ¢ «ïó¤ô¢ êï¢î¤è¢è Þòô£õ¤ì¢ì£½ñ¢,
ñò¢òî¢î¬ôõ£¢ ñìô¢ õ£ò¤ô£è âí¢íé¢è¬÷ ðó¤ñ£ø¤è¢ªè£÷¢õî¤ô¢
ªð¼ñè¤ö¢ê¢ê¤ò¬ìè¤«øù¢. Ü¬ó Ëø¢ø£í¢´è÷£è Üè¤ô Þï¢î¤ò èì¢´ï£¢
êé¢èî¢î¤ô¢ îù¢¬ù º¿ ñù«î£´ Þ¬íî¢¶è¢ªè£í¢´, Ü¬ùî¢¶ Ü÷õ¤½ñ¢
ðô¢«õÁ ªð£Áð¢¹è÷¤ô¢ ªêòô¢ðì¢´, î£ù¢ õè¤î¢î ðîõ¤èÀè¢ªèô¢ô£ñ¢
ªð¼¬ñ «î®î¢îï¢¶ ïñè¢° õö¤è£ì¢®ò£è î¤èö¢ï¢¶ õ¼ñ¢ õ£ö¢ï£÷¢
ê£î¬ùò£÷£¢, «êõ£óî¢î¤ùñ£è ñ¤÷¤¼ñ¢ ïñ¢ Ü¬ùõó¶ ñó¤ò£¬îè¢°ñ¢
àó¤ò ð¦û¢ñ£ î¤¼. Þó£î£è¤¼û¢íù¢ Üõ£¢è÷¢ 02.07.2021 Üù¢ø îù¶
81õ¶ Üè¬õò¤ô¢ Ü®ªò´î¢¶ ¬õî¢¶÷¢÷££¢. Üù¢ù££¢ ïô¢ô Ý«ó£è¢è¤òî¢«î£´ñ¢, ï¦í¢ì
Ý»«÷£´ñ¢ âù¢ªøù¢Áñ¢ ïñ¢¬ñ õö¤ïìî¢î¤ê¢ ªêô¢ô õ¤¬öï¢¶ õíé¢°è¤«ø£ñ¢.
èìï¢î 05.07.2021 Üù¢Á Üóê¤ù¢ ºîù¢¬ñ ªêòô£÷¼ñ¢, õí¤èõó¤î¢¶¬øÝ¬íò¼ñ£ù
î¤¼. M.A. ê¤î¢î¤è¢.Þ.Ý.Ü Üõ£¢è¬÷ ï£Âñ¢, ¶¬íî¢î¬ôõ£¢ î¤¼. R.R. ÿî£¢ ñø¢Áñ¢
ºù¢ù£÷¢ ñò¢òî¢î¬ôõ£¢ î¤¼. L. ªõé¢è«ìêù¢ Üõ£¢èÀñ¢ «ïó¤ô¢ êï¢î¤î¢¶ ðî¢î¤óð¢ðî¤¾
èì¢ìíî¢¬î °¬øð¢ð¶ °ø¤î¢¶ñ¢, èì¢´ï£¢ êºî£òñ¢ êï¢î¤î¢¶ õ¼ñ¢ ðô¢«õÁ Þì£¢ð£´è÷¢
°ø¤î¢¶ñ¢, GST êñ¢ñï¢îñ£è °¬øð£´è¬÷ è¬÷òè¢«è£ó¤»ñ¢ «è£ó¤è¢¬è ñÂ ªè£´î¢«î£ñ¢.
«è£ó¤è¢¬èè¬÷ èõùñ£è «èì¢´è¢ ªè£í¢´ êñ¢ñï¢îð¢ðì¢ì ¶¬ø Üî¤è£ó¤è¬÷ Ü¬öî¢¶
ïñ¶ Þì£¢ð£´è¬÷ °ø¤î¢¶ õ¤õ£î¤î¢¶ àìù¢ ïìõ®è¢¬è «ñø¢ªè£÷¢Àñ£Á Üø¤¾Áî¢î¤ù££¢.
àò£¢ñì¢ì Üî¤è£ó¤è÷¤ù¢ Þõ¢õ¤î Üµè¢èñ£ù Üµ°º¬ø ð£ó£ì¢´ñ¢ð®ò£è Þ¼ï¢î¶.
09.07.2021 Üù¢ø ñ£í¢¹ñ¤° ªð£¶ð¢ðí¤î¢¶¬ø Ü¬ñê¢ê£,¢ Þï¢¶ êñò Üøï¤¬ôòî¢¶¬ø
Ü¬ñê¢ê£¢ ñø¢Áñ¢ ªî£ö¤ô£÷£¢ ïôî¢¶¬ø Ü¬ñê¢ê£¢ Ýè¤«ò£ó¶ ºù¢ù¤¬ôò¤ô¢ èì¢´ñ£ù
ªî£ö¤ô£÷£¢ ïô õ£ó¤òñ¢ ñø¢Áñ¢ ªî£ö¤ô£÷£¢ ïôù¢ ñø¢Áñ¢ î¤øù¢ «ññ¢ð£ì¢´ õ£ó¤òî¢
î¬ôõó£è ñ£í¢¹ñ¤° ºîô¬ñê¢ê£¢ Üõ£¢è÷£ô¢ ï¤òñùñ¢¢ ªêò¢òð¢ðì¢ì î¤¼. ªð£ù¢°ñ££¢
Üõ£¢è÷¢ ðîõ¤ ãø¢Áè¢ ªè£í¢ì££¢. Üï¢ï¤èö¢õ¤«ô«ò ï£Âñ¢, ïñ¶ ñ£ï¤ôî¢î¬ôõ£¢ î¤¼.
R. ê¤õè¢°ñ££¢ Üõ£¢èÀñ¢
èì¢´ñ£ù ðí¤ò£÷£¢ ïôê¢êé¢èî¢î¤ù¢ àÁð¢ð¤ù£¢è÷£è ðîõ¤
ãø¢Áè¢ªè£í¢«ì£ñ¢. èì¢´ï£¢ ïô õ£ó¤òî¢î¤ô¢ àÁð¢ð¤ù£¢è÷£è Üóê£ô¢ ï¤òñ¤è¢èð¢ðì¢ì¶
ïñ¶ ñò¢òî¢î¤ø¢° ªð¼¬ñ¬ò»ñ¢, Üé¢è¦è£óî¢¬î»ñ¢ Ü÷¤ð¢ðî£è à÷¢÷¶.
29.07.2021 Üù¢Á è£ªí£ô¤ õ£ò¤ô£è
Awareness on IGBC Green Homes Rating System
°ø¤î¢î èôï¢¶¬óò£ìô¢ ï¤èö¢ê¢ê¤ ïìî¢îð¢ðì¢ì¶. Godrej Boyce Mfg. Co.Ltd. ªðé¢èÀ¼ ¶¬í
«ñô£÷£¢ î¤¼. PL ºî¢¶è¢è¼ð¢ðù¢ Üõ£¢èÀñ¢, Þ¬í «ñô£÷£¢ î¤¼. K. õóîó£üù¢
Üõ£¢èÀñ¢ ê¤øð¢¹¬óò£ø¢ø¤ù££¢è÷¢. ñò¢ò àÁð¢ð¤ù£¢è÷¢ ªð¼ñ÷õ¤ô¢ èôï¢¶ ªè£í¢´
ðòù¬ìï¢îù£¢.
2022-ô¢ ºð¢ðî£õ¶ Üè¤ô Þï¢î¤ò èì¢´ï£¢ ñ£ï£ì¢®¬ù ªêù¢¬ùò¤ô¢ ïñ¶ ñò¢òî¢î¤ù¢
ê££¢ð£è ïìî¢¶õîø¢° î¬ô¬ñòèñ¢ îù¶ åð¢¹î¬ô Ü÷¤î¢¶÷¢÷¬î ªîó¤õ¤î¢¶è¢
ªè£÷¢õ«î£´ Üîø¢è£ù ãø¢ð£´è÷¢ ªî£ìé¢èð¢ðì¢´÷¢÷¶ âù¢ð¬î
ñè¤ö¢ê¢ê¤»ìù¢
ªîó¤õ¤î¢¶è¢ ªè£÷¢è¤«øù¢.

âù¢Áñ¢ Üù¢¹ìù¢

L. ê£ï¢î°ñ££¢
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STRUCTURES IN THE

CONTEXT OF
EVERYDAY LIFE

W

hat a structure actually is. The professional
concerned with structures is the structural
engineer. We will look at the role of the
structural engineer in the context of other construction
professionals. We will also examine the structural
requirements of a building and will review the various
individual parts of a structure and the way they interrelate.
Tired old 1960s shopping centres are being razed
to the ground, and attractive and contemporary
replacements are appearing. Public housing estates
built over 40 years ago are being demolished and
replaced with more suitable housing. Social shifts are
occurring: young professional people are starting to live
in city centres and new services such as cafés, bars and
restaurants are springing up to serve them. All these new
uses require new buildings or converted old buildings.
Every building has to have a structure. In some of these
new buildings the structure will be ‘extrovert’ – in other
words the structural frame of the building will be clearly
visible to passers-by. In many others, the structure will
be concealed. But, whether seen or not, the structure is
an essential part of any building. Without it, there would
be no building.

What is an engineer?

As I mentioned in the introduction, the general public
are poorly informed about what an engineer is and what
he or she does. ‘Engineer’ is not the correct word for the
man (or woman) who comes round to repair your ailing
tumble drier or offi ce photocopier – nor does it have
much to do with engines! In fact, the word ‘engineer’
comes from the French word ingénieur, which refers to
someone who uses his ingenuity to solve problems. An
engineer, therefore, is a problem-solver.
When we buy a product – for example, a bottleopener, a bicycle or a loaf of bread – we are really buying
a solution to a problem. For instance, you would buy a
car not because you wish to have a tonne of metal parked
outside your house but rather because of the service it
can offer you: a car solves a transportation problem. You
could probably think of numerous other examples, such
as:
• A can of baked beans solves a hunger problem.
• Scaffolding solves an access problem.
• Furniture polish solves a cleaning problem.
• A house or fl at solves an accommodation problem.
• A university course solves an education problem.
A structural engineer solves the problem of ensuring
that a building – or other structure – is adequate (in terms
of strength, stability, cost, etc.) for its intended use. We
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A.R.Santhakumar

Former Emeritus Professor,
Department of Civil
Engineering IIT Madras

shall expand on this later in the chapter. A structural
engineer does not usually work alone: he is part of a
team of professionals, as we shall see.
The structural engineer in the context of related
professions If I were to ask you to name some of the
professionals involved in the design of buildings, the
list you would come up with would probably include the
following:
• the architect;
• the structural engineer;
• the quantity surveyor.
Of course, this is not an exhaustive list. There are
many other professionals involved in building design (for
example, building surveyors and project managers) and
many more trades and professions involved in the actual
construction of buildings, but for simplicity we will confi
ne our discussion to the three named above.
The architect is responsible for the design of a
building with particular regard to its appearance and
environmental qualities such as light levels and noise
insulation. His starting point is the client’s brief. (The
client usually represents the person or organisation that
is paying for the work to be done.)
The structural engineer is responsible for ensuring
that the building can safely withstand all the forces to
which it is likely to be subjected, and that it will not defl
ect or crack unduly in use.
The quantity surveyor is responsible for measuring
and pricing the work to be undertaken – and for keeping
track of costs as the work proceeds.
So, in short:
(1) The architect makes sure the building looks good.
(2) The (structural) engineer ensures it will stand up.
(3) The quantity surveyor ensures its construction is
economical.
Of course, these are simplistic defi nitions, but they’ll
do for our purposes.
Now I’m not an architect and I’m not a quantity
surveyor. (My father is, but he’s not writing this book.)
However, I am a structural engineer and this book is
about structural engineering, so in the remainder of this
chapter we’re going to explore the role of the structural
engineer in a bit more detail.

Structural understanding

The basic function of a structure is to transmit loads
from the position of application of the load to the point of
support and thus to the foundations in the ground.
Any structure must satisfy the following criteria:

(1) Aesthetics (it must look nice).
(2) Economy (it mustn’t cost more than the client can
afford – and less if possible).
(3) Ease of maintenance.
(4) Durability. This means that the materials used must
be resistant to corrosion, spalling (pieces falling off),
chemical attack, rot or insect attack.
(5) Fire resistance. While few materials can completely
resist the effects of fi re, it is important for a building to
resist fi re long enough for its occupants to be safely
evacuated.
In order to ensure that a structure behaves in this way,
we need to develop an understanding and awareness of
how the structure works.

Safety and serviceability

There are two main requirements of any structure: it
must be safe and it must be serviceable. ‘Safe’ means
that the structure should not collapse – either in whole or
in part. ‘Serviceable’ means that the structure should not
deform unduly under the effects of defl ection, cracking
or vibration. Let’s discuss these two points in more detail.

Safety

A structure must carry the expected loads without
collapsing as a whole and without any part of it collapsing.
Safety in this respect depends on two factors:
(1) The loading the structure is designed to carry has
been correctly assessed.
(2) The strength of the materials used in the structure
has not deteriorated.
From this it is evident that we need to know how to
determine the load on any part of a structure. We will
learn how to do this later in the book. Furthermore, we
also know that materials deteriorate in time if not properly
maintained: steel corrodes, concrete may spall or suffer
carbonation, timber will rot. The structural engineer must
consider this when designing any particular building.

Serviceability

A structure must be designed in such a way that it
doesn’t defl ect or crack unduly in use. It is diffi cult or
impossible to completely eliminate these things – the
important thing is that the defl ection and cracking are kept
within certain limits. It must also be ensured that vibration
does not have an adverse effect on the structure – this
is particularly important in parts of buildings containing
plant or machinery.
If, when you walk across the fl oor of a building, you
feel the fl oor defl ect or ‘give’ underneath your feet, it
may lead you to be concerned about the integrity of the
structure. Excessive defl ection does not necessarily
mean that the fl oor is about to collapse, but because it may
lead to such concerns, defl ection must be ‘controlled’; in
other words, it must be kept within certain limits. To take
another example, if a lintel above a doorway defl ects too
much, it may cause warping of the door frame below it
and, consequently, the door itself may not open or close
properly.

Cracking is ugly and may or may not be indicative of a
structural problem. But it may, in itself, lead to problems.
For example, if cracking occurs on the outside face of
a reinforced concrete wall then rain may penetrate and
cause corrosion of the steel reinforcement within the
concrete.

The composition of a building structure

A building structure contains various elements, the
adequacy of each of which is the responsibility of the
structural engineer Walls can have one or more of several
functions. The most obvious one is loadbearing – in other
words, supporting any walls, fl oors or roofs above it. But
not all walls are loadbearing. Other functions of a wall
include the following:
• partitioning, or dividing, rooms within a building – and
thus defining their shape and extent;
• weatherproofi ng;
• thermal insulation – keeping heat in (or out);
• noise insulation – keeping noise out (or in);
• fi re resistance;
• security and privacy;
• resisting lateral (horizontal) loads such as those due to
retained earth, wind or water.
Consider the wall closest to you as you read these
words. Is it likely to be loadbearing? What other functions
does the wall perform?
A fl oor provides support for the occupants, furniture
and equipment in a building. Floors on an upper level of
a building are always suspended, which means that they
span between supporting walls or beams. Ground fl oor
slabs may sit directly on the ground beneath.
Staircases provide for vertical movement between
different levels in a building.
How is this staircase supported structurally?
Foundations represent the interface between
the building’s structure and the ground beneath it. A
foundation transmits all the loads from a building into the
ground in such a way that settlement (particularly uneven
settlement) of the building is limited and failure of the
underlying soil is avoided.
In a building it is frequently necessary to support fl
oors or walls without any interruption or division of the
space below. In this case, a horizontal element called a
beam will be used. A beam transmits the loads it supports
to columns or walls at the beam’s ends. A column is a
vertical loadbearing element which usually supports
beams and/or other columns above. Laymen often call
them pillars or poles or posts. Individual elements of a
structure, such as beams or columns, are often referred
to as members.
We will see the terminology used by structural
Engineers in the next article
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õí¤è õó¤î¢¶¬ø Ý¬íò£¢ î¤¼. M.A. ê¤î¢î¤è¢, IAS Üõ£¢è¬÷
ñò¢òî¢î¬ôõ£¢ î¤¼. L. ê£ï¢î°ñ££¢ ï¤£¢õ£è¤è«÷£´ êï¢î¤î¢î££¢

ªî£ö¤ô£÷£¢ ïô õ£ó¤òî¢î¬ôõó£è ðîõ¤«òø¢Áè¢ªè£í¢´÷¢÷
î¤¼. ªð£ù¢°ñ££¢ Üõ£¢èÀè¢° ªîù¢ùè ñò¢òî¢î¤ù¢ ê££¢ð¤ô¢ õ£ö¢î¢¶è¢è÷¢
ªîó¤õ¤è¢èð¢ðì¢ì¶
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ð¦û¢ñ£ R. Þó£î£è¤¼û¢íù¢¢ Üè¬õ
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Þï¢î ï£÷¢ Þù¤ò ï£÷¢
èì¢´ï£¢ êé¢èî¢î¤ù¢ èôé¢è¬ó
õ¤÷è¢èñ£ñ¢
Üù¢¹ Üí¢íù¢ ð¦û¢ñ£ ð¤øï¢î ï£÷¢
âñ¢ Üí¢í£

Þù¢Áñ¢

ßªóì¢ì£ò¢ ãÁ ï¬ì «ð£´ñ¢
Þîò ñù¢ù£ !
õ£ö¢ï£÷¢ ê£î¬ùè÷				

¢

ðô ï¤èö¢î¢î¤ò ªêòô¢ õ¦ó«ó !
õ£ö¢õ¤òô¢ ê£î¬ùò£÷ó£è
Þù¢Âñ¢ Íªõì¢¬ì»ñ¢ èìï¢¶
ï¦ ºèñ¢ î¤¼ñ¢ð¤
ð££¢î¢î¤ì «õí¢´ªñù
âé¢è÷¢ Üèñ¢ ñè¤ö¢ï¢¶ õ¤¬öè¤ù¢«ø£ñ¢
àï¢îù¢¢ õ£ò¢ ªñ£ö¤ò£ô¢
âé¢è¬÷ õ£ö¢î¢î «õí¢®
Þ¼ èóñ¢ Ãð¢ð¤
õíé¢è¤ ï¤ø¢è¤ù¢«ø£ñ¢
Üù¢¹î¢ îñ¢ð¤
S. Üò¢òï£îù¢
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INTERESTING FACTS ON GRAND ANAIKATTU (KALLANI)
ACROSS THE RIVER CAUVERY NEAR TRICHY, TAMILNADU
History of Engineering Marvels in India
Bharat Ratna Sir M Visvesraya was the most prolific Civil Engineer
who went on to build many dams in Mysore, Hyderabad, Pune and
other places. The ancient engineering marvels of our country are,
the monolith rock cut Kailash temple or the step wells of Rajasthan
and Gujarat are reminded now. One such engineering marvel is the
Grand Anicut or Kallanai Dam built about 2,000 years ago by the
Chola King Karikalan across the Cauvery river. It is located about 15
kilometres from Tiruchirapalli in Thanjavur district of Tamilnadu and
stands still the ancient structure named Kallanai dam. Ancient Indians
were ahead of their European counterparts in many ways, and
structures like the Kallanai dam have become important reminders of
the county’s rich history.
Karikala Chola, the Man Behind the Dam
Karikala Chola is known as the man responsible for the Kallanai
dam. As King of the Chola Dynasty during the Sangam period,
Karikala came into power sometime around 190 AD. Karikala’s time
in power was defined by trade, war, and construction. He filled his
kingdoms treasury by expanding trade with the Roman Empire. He
then took the wealth gained through that trade and used it to fund
wars and construction projects. Stories tell of Karikala fighting many
battles and expanded the territory controlled by the Chola dynasty
into the territory known as Ceylon, but his most lasting contribution to
the area is the Grand Anicut. Today a statue of Karikala Chola stands
at one end of the dam. His goal was to divert the flow of water from
the Caveri river to help irrigate the dry areas around the Cauvery
Delta. It is simple for anyone who visits the Kallanai Dam to learn
about the man who ordered the construction. The Karikala Chozhan
Memorial Building is located on the Eastern side of the Grand Anicut.
The Dravidian architecture of the building makes it look ancient, but it
was actually opened up to the public in 2014.
Karikala Chozhan Memorial

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

The Grand Anicut (Kallanai Dam) Through History
The Grand Anicut was originally built by King Karikalan of the
Chola dynasty with the purpose of the structure was to divert the flow
from the Caveri river across the fertile delta region in order to irrigate
lands via canals in the northern delta branch. The Kallanai dam has
stood the test of time, continuing to perform its intended purpose more
than 1800 years after its original construction. However, the dam
hasn’t stood untouched all that time. As with any modern dam, the
Grand Anicut required upkeep. The biggest changes occurred in the
1800s when the British decided that the dam needed modernization.
The main change was the addition of more stones to raise the dam
and increase the amount of water being diverted. This shouldn’t take
away from anyone’s appreciation of the dam, most ancient dams that
are still standing today have gone through similar updates at some
point in their history. The fact that the original design lasted for around
16 centuries is a testament to the incredible minds of the ancient
Indian engineers who designed the structure. Also, it is said that
renowned British irrigation expert, Sir Arthur Cotton had modelled his
own dam designs after the Kallanai.
After the invasion by the British, they were fascinated with the
structure and saw that it could be improved. A military engineer called
Captain Caldwell was assigned by the British Army to perform a study
on the Caveri river and promote irrigation in the fertile delta land.
Caldwell discovered large amounts of water from the river passes
through the Grand Anicut, in such a way the dam diverts minimal
water for irrigation purposes. Caldwell’s initial solution to the problem
was to raise the height of the dam with sunken stones to 27 inches.
This was predicted to increase the capacity of the dam for irrigation
purposes. Another individual who was involved in the project had
proposed the idea that under-sluices should be built across the river
with outlets that lead to the Kollidam river. The idea helped to prevent
the formation of silt whilst diverting large amounts of water. After
the modification of the Grand Anicut, the output of the dam vastly
increased. By the early 20th century, the dam was able to irrigate
over one million acres of land. Farmers in the fertile delta of Tamil
Nadu were amazed by the achievement of the great structure, they
demanded the Government should honour King Karikalan of the
Chola dynasty, who originally built the Kallanai dam.
Kallanai Dam – The Oldest Dam in the World Still in Use. India is
a land rich with history, and one of its many wonders is the Kallanai
Dam, also known as the Grand Anicut. The dam is thought to be the
oldest dam in the world that’s still in use. The dam is now in the Indian
state of Tamil Nadu, but its history goes back around 1,750 years
before the creation of the state. This Indian engineering masterpiece
is one of the designs throughout history to inspire the perfection of
dams used today. The congregated information containing its history,
unique construction and it is also compared the structure to dams
used today. The dam is truly a sight to see. Anyone who sees, it is
likely to find themselves marvelling at how such a grand structure was
built almost two thousand years ago, and how it had been managed
to continue its work through modern times.
Difference Between Dams and Grand Anicut
A dam is simply a barrier built across a river or any large water

source. It's function is diverting water, to prevent flood, protect
irrigation land, also to retain water for domestic use and generation
of power supply. Anicut is a dam built across a stream or river for
maintaining and regulating irrigation. In terms of function, a dam can
clearly do more than the Grand Anicut. A standard dam has the ability
to divert and retain water from a large water source for water supply
and power generation. The Grand Anicut, on the other hand, was
designed to retain water and divert the surplus to irrigate lands. When
considering materials used, a dam can be made of a combination of
several materials such as timber log, concrete, stones, and steel.
The Grand Anicut is made of rocks, landfill, and concrete, they were
the standard materials required for structural construction in the past.
The general design is another factor that displayed the difference
between a dam and the Grand Anicut. There are various designs a
dam can have depends on certain conditions for building them. As
the Grand Anicut, it is a rock fill, gravity dam that retains and diverts
river currents.
The Construction of the Dam
The Chola king Karikala might have ordered the construction of
the Kallanai dam, but as the king, he wouldn’t have done the work of
actually building the dam. It seems as if that duty actually assigned
to prisoners of war. Historical and physical evidence suggests
that construction of the Grand Anicut took place around 200AD. It
following the wars in which Karikala lead his forces to conquer the
Singhalese kingdom. Captured Singhalese soldiers were brought
back to Chola and forced to build the dam. It’s a dark history for a
beautiful structure, but it’s important to remember that such practices
were all too common throughout the ancient world. Few ancient
wonders were completed using voluntary labor alone.
The Original Construction
Before the alteration made by the British, the dam was originally
constructed by king Karikalan completely out of rocks. The process
involved in the construction includes cutting and placing rocks. The
main material used in dam is Rocks. These rocks are cut down by
rock cutting process includes punching holes into the rocks, inserting
wedges into those holes, apply water and breaking. The old Anicut
worked so well because they sophisticatedly re-shaped water
currents and sedimentation processes, rather than trying to control
all natural elements by force.
Principle of Placing of Rocks. First, the rocks are directly placed
in the path of the river Cauvery and the heavy stones are then placed
in their respective places. External thrust or push caused by the
river’s currents maintained the stability to stones. The stones can’t
be moved by fast-moving water, so the builders adopted a method
of immersing the heavy stones into the river by loading and erosion
process. The process involves the placement of one stone in the
bottom and one on top of it. They will depend on erosion to correct
the position. This method is explained by waves in beach. When a
legs is placed in the sea shore, the waves will remove the sand
particle on side of the legs and the legs are immersed into sand on
sea shore. This is the principle of the stone placing, the dam was built
across the river Cauvery and the basement of the dam was made up

of sand bed. The foundation of the dam is secured as it is made up of
sand bed. It gives the dam a great foundation which makes the Grand
Anicut strong and durable. That’s why it was able to last throughout
several years before it was tampered by the British.
The Lower Anicut. This structure is a replica of the Grand Anicut.
It was built by Sir Arthur Cotton during the 19th century across the
Coleroon river. It is regarded as the tributary of Cauvery (Coleroon
and Caveri river).
Working Principle of Grand Anicut Dam
The original dam was built as a check dam. It was built using
unhewn ( without carved) stones that were laid against the flow
of the river water to divert the flow. The dam would limit the water
that flowed from the Caveri into the Kollidam, most of the year
while allowing excess water to flow into the Kollidam during floods.
This would allow more water to continue down the Caveri and into
tributaries and manmade irrigation canals. The main genius of the
original design is that it worked with the natural flow of the Caveri and
the Kollidam, achieving its results by making small changes rather
than trying to force nature to dramatically change its course. That
allowed the dam to continue to do its work for one and half thousand
years with minimal upkeep.

As great engineers say, successful engineering is all
about understanding how things behave, break or fail.
With this understanding of devastation that the fierce
river waters could wreak that inspired ancient engineers
to look at means to harness and prevent destruction.
Indeed the story of civilization is in a sense the story
of engineering, the long and difficult struggle to make
the forces of nature work for man’s good. From ancient
times to modern times, civilizations build dams of varying
designs to divert water flow, irrigate lands and generate
power supply. There is one in particular which has the
reputation for fascinating historians and engineers that
come across it.
Grand Anicut Design
The world’s oldest water diverting dam is still in use. Aware of the
difficulty in building masonry on the river bed with shifting nature of
sand and silt, large stones instead were rolled on to the sandy river
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bed in the path of river. The boulders owing to their mass and gravity
settled on the river bed to make the strong broad base. Smaller
stones were layered on top to raise the height before constructing
the masonry. This simple check dam however had a peculiar design
for the masonry with a curved shape and irregular sloping crest
from front to rear. Legend has it that Karikalan was the only king of
Southern region who captured the whole of Ceylon, the present day
Sri Lanka. It was after his conquest of Sinhalese kingdom that the
Kallanai dam was constructed by employing the prisoners of war of
the defeated kingdom.

It is a unique structure built just with large boulders brought over
and sunk in the Cauvery sand features which worked well for both
the environment and residents. These features include the curved
shape of the masonry section, an irregular descent, and a sloping
crest. A task arising of a desperate need for irrigating fertile fields
downstream, when the floods breached the left bank and rushed
down north to rejoin the Coleroon, leaving its delta high and dry.
The dam was meant to divert water across the fertile delta region
for irrigation through canals. The main function of this dam was to
retain the supply in the Cauvery and its branches and pass on the
surplus into Coleroon through the Ullar river. The dam is seen as a
model for engineers across the world. These features re-shaped the
water current flowing towards the dam smoothly and it had a good
sedimentation process.

It is a sad reality that when the British took over Thanjavur from
the Mahrattas in 1800, irrigation work was neglected and realised
that the supply of water from river Cauvery was inadequate. In 19th
century, Sir Arthur Cotton’s had decided to build a dam across the river
Coleroon (Kollidam), the major tributary of Cauvery as replication.

28 Southern Builder

The unique design and its effective functioning amazed the British
in 1800s, many years later and their military engineers were asked
to study the river and the ancient dam. Major Sim proposed the idea
of under sluices across the river with outlets leading to the Kollidam
river (Coleroon) thus preventing formation of silt. With an aim to
increase irrigated area, the British built another dam in downstream
by replicating the one made by Karikalan Chola. The Lower Anicut
was built by Sir Aurthur Cotton in 19th century across Coleroon, the
major tributary of Cauvery, was a replicated structure of Kallanai.
Besides attracting a large number of tourists, the dam has
fascinated historians and engineering experts. Though much has
been said time and again about Grand Anicut, not many know the
great contribution made by king Karikalan to promote irrigation
in the delta region. While the tourists flock to gardens and bridge
near Lower Anicut, the original Kallanai dam still stands strong and
functions with as much effectiveness as 20 Centuries ago. A larger
than life statue of Karikalan on a top a majestic elephant sits in a
grandiose memorial structure, the Karikalan Chola Manimandapam.
A statue of Sir Aurthur Cotton who built the second dam modelled
after Kallanai dam has also been erected on the bridge.
Uniqueness of Kallani Dam Design
The Grand Anicut also is known as the Kallanai Dam is a simple
check dam constructed across the direction of flow of the Caveri
river on rivers to harvest rainwater in remote villages and are usually
smaller than 15m for diverting water into the fertile delta of Tamil
Nadu. It is a unique structure which is mainly involves several large
unhewn stones extending across and stuck in the Cauvery river to
divert the flow of current to the fertile delta. Duration of construction
was unable to locate for the Kallanai Dam. Approximate Year of
Completion around 200AD. Grand Anicut is a massive structure
constructed with uneven stones to a length of 329 metres and a width
of 20 metres and 5.4meters high across the main stream of the river.
It was able to irrigate 69,000 acres of land in the fertile delta, though
it now irrigates close to one million acres. Because the Kallanai has
been altered after the 1800s, it is difficult to understand more about
its construction. The reconstruction suggests that the original Kallanai
had some very peculiar design features: the curved shape of the
masonry section, a sloping crest, and an irregular descent from front
to rear”.

Bird View of Kollidam
Need of Kallanai Dam
The Caveri river splits into two at a point 32 km west of Kallanai.
The two rivers form the island of Srirangam before joining at Kallanai.
The northern channel is called the Kollidam (Coleroon); the other
retains the name Caveri, and empties into the Bay of Bengal at
Poompuhar. On the seaward face of its delta are the seaports of
Nagapattinam and Karaikal. The Kallanai was built to divert floods
from the Caveri branch of the river into the Kollidam branch “via a
short connecting stream” “when the water level in the river rose above
its crest”.
The Kollidam was the wider (also the steeper, straighter, and
hence faster) of the two river] branches, and the flood carrier. It was

barely used for irrigation. Almost all of the 600,000 acres irrigated by
the river in 1800 were delta lands south of the Caveri branch. So the
Caveri branch was the lifeline for delta farmers, while the Kollidam
was of little consequence for them. Once the floods were diverted to
the Kollidam, they flow directly to the sea, causing minimal damage
to agriculture.
Conclusion
One of India’s oldest surviving dams is nothing short of a national
treasure. It is a structure passed down to several generations and
still serves the populace around it. This makes the design truly an
inspiration to the for the largest dams in use today. The only downside
to its construction is the modification made by the British. Although,
it improved irrigation of the fertile Delta, the unique design by king
Karikalan was good for both the people and the environment.
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RBI/2021-22/66
DoR.SPE.REC.29/13.03.00/2021-2022									

July 02, 2021

All Scheduled Commercial Banks (including RRBs)
All Small Finance Banks
All Local Area Banks
All Primary (Urban) Co-operative Banks/ District Central Co-operative Banks/ State Co-operative Banks
Dear Sir / Madam,
Review of Instructions on Interest on overdue domestic deposits
Please refer to Section 9 (b) of Master Direction - Reserve Bank of India (Interest Rate on Deposits) Directions, 2016 dated March 3, 2016,
and the Master Direction -Reserve Bank of India (Co-operative Banks- Interest Rate on Deposits) Directions, 2016 dated May 12, 2016 in
terms of which if a Term Deposit matures and proceeds are unpaid, the amount left unclaimed with the bank shall attract rate of interest as
applicable to savings deposits.
2.On a review of these instructions, it has been decided that if a Term Deposit (TD) matures and proceeds are unpaid, the amount left
unclaimed with the bank shall attract rate of interest as applicable to savings account or the contracted rate of interest on the matured TD,
whichever is lower.
3.The relevant section of Master Directions are amended accordingly as indicated in the Annex.
Yours faithfully,
(Thomas Mathew) Chief General Manager
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ªîù¢ùè ñò¢òî¢î¤ù¢ ï£ù¢è£õ¶ ªêòø¢°¿
è£ªí£ô¤ õ£ò¤ô£è ï¬ìªðø¢ø¶.

ñø¢Áñ¢

ªð£¶è¢°¿

Ãì¢ìñ¢

29.07.2021
Üù¢Á è£ªí£ô¤ õ£ò¤ô£è Awareness on IGBC Green Homes Rating System °ø¤î¢î
èôï¢¶¬óò£ìô¢ ï¤èö¢ê¢ê¤ ïìî¢îð¢ðì¢ì¶. Godrej Boyce Mfg. Co.Ltd. ªðé¢èÀ¼
¶¬í «ñô£÷£¢ î¤¼. PL ºî¢¶è¢è¼ð¢ðù¢ Üõ£¢èÀñ¢, Þ¬í «ñô£÷£¢
î¤¼.K. õóîó£üù¢ Üõ£¢èÀñ¢ ê¤øð¢¹¬óò£ø¢ø¤ù££¢è÷¢.
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CHARAN WINDOWS PVT. LTD.,

MANUFACTURER OF UPVC WINDOWS
We supply and install U P V C
Window and Door systems in
Residen�al Buildings, Apartments,
Ins�tu�ons, Industries, Hotels,
Hospitals and Marriage Halls, etc.,
with System approach.

UPVC WINDOWS INSTALLED PROJECTS

SALIENT FEATURES OF OUR PRODUCT
Fusion welded Joints  Steel Reinforcement 1.2mm GI  Sound Proof  EPDM Gaskets
 UV Resistant  Drain Holes  Weather Seal  Proﬁle Discolora�on  Warranted Hardware


CHARAN WINDOWS PVT. LTD.,

# 21, KALAIVANAR STREET, ORAGADAM, AMBATTUR, CHENNAI - 600 053
PH : 044 26581626, 91 9940431134 | www.charanwindows.in

