
Üù¢ð££¢ï¢î èì¢´ï£¢ ïí¢ð£¢è«÷ õíè¢èñ¢ !
å¼ ¹èö¢ ªðø¢ø ë£ù¤ò¤ìñ¢ ê¤ô£¢ ªêù¢Á ï£é¢è÷¢ ¹í¢í¤ò ò£î¢î¤¬ó ªêù¢Á ¹ù¤î ïî¤ò¤ô¢
ï¦ó£® õóô£ñ¢ âù¢Á Þ¼è¢è¤«ø£ñ¢ ! ï¦é¢èÀñ¢ âé¢è«÷£´ õï¢î£ô¢ ïù¢ø£è Þ¼è¢°ñ¢ âù Üõ¬ó
Ü¬öî¢î££¢è÷¢.  ë£ù¤«ò£ Þð¢«ð£¶ õ¼õîø¢è£ù ê£î¢î¤òñ¢ Þô¢¬ô âù¢Á Ãø¤ õ¤ì¢´, Üõ£¢è÷¤ìñ¢
ð£èø¢è£¬ò îï¢¶, âùè¢è£è å¼ àîõ¤ ªêò¢ò º®»ñ£ ?   âù¢Á Üõ£¢è¬÷ð¢ ð££¢î¢¶è¢ «èì¢ì££¢.
Üõ£¢è÷¢ âù¢ù ªêò¢ò «õí¢´ñ¢ âù¢Á «èì¢ìù£¢.   Üîø¢° Üõ£¢ Þï¢î ð£èø¢è£¬ò»ñ¢ º¿è¢è¤
âù¢ù¤ìñ¢ î¤¼ñ¢ð ªè£í¢´ õï¢¶ Þ¬î «ê£¢î¢¶ õ¤´é¢è÷¢ “  âù¢ø££¢.
Üù¢ð£¢è÷¢ ë£ù¤ ªê£ù¢ù ñ£î¤ó¤«ò ªêò¢îù£¢.  î¤¼ñ¢ð õï¢¶ Üõó¤ìñ¢ Üï¢î ð£èø¢è£¬ò
ðî¢î¤óñ£è åð¢ð¬ìî¢îù£¢.   Üõ£¢ Üï¢î ð£èø¢è£¬ò ê¤Á ¶í¢´è÷£è ïÁè¢è¤ âô¢«ô£¼è¢°ñ¢ å¼
¶í¢¬ì ªè£´î¢î££¢.  ¹ù¤î ïî¤ò¤ô¢  º¿è¤ õï¢î ð£èø¢è£ò¢  Þð¢«ð£¶ ê£ð¢ð¤ì¢´ð¢ ð£¼é¢è÷¢ î¤î¢î¤è¢°ñ¢
âù¢ø££¢.
Ý£¢õñìù¢ õ£é¢è¤ò Üù¢ð£¢è÷¢ õ£ò¤ô¢ «ð£ì¢´ ªñù¢ø «õèî¢î¤ô¢ ºèñ¢ ñ£ø¤ò¶ ! î¤î¢î¤è¢°ñ¢
âù¢Á ªê£ù¢ù¦é¢è Ýù£ èêè¢°«î âù¢ø££¢è÷¢.  ë£ù¤ò¤ìñ¢ ãñ£ø¢øî¢¶ìù¢ !
ð££¢î¢î¦£¢è÷£?   ð£èø¢è£ò¢ âî¢î¬ùî£ù¢ ïî¤ò¤ô¢ º¿è¤ù£½ñ¢, Üîù¢ ²ð£õî¢¬î ñ£ø¢ø¤è¢
ªè£÷¢÷õ¤ô¢¬ô. Ü¬îð¢«ð£ô«õ “ï£ñ¢ ïñ¶ îõø£ù ªêòô¢è¬÷»ñ¢, î¦ò ðöè¢èé¢è¬÷»ñ¢,              
¶£¢°íé¢è¬÷ ñ£ø¢ø¤è¢ ªè£÷¢÷£ñô¢ âï¢îð¢ ¹í¢í¤ò î¦£¢î¢îî¢î¤ô¢ Ýò¤óñ¢ º¬ø º¿è¤ù£½ñ¢, âï¢î
«è£ò¤½è¢«è£, ê£¢ê¢²è¢«è£, ñÅî¤è¢«è£, °÷î¢¶è¢«è£ ¹í¢í¤ò ú¢îôé¢èÀè¢«è£ 1008 º¬ø õôñ¢ õï¢¶
õ¤¿ï¢¶ õ¤¿ï¢¶ õíé¢è¤ù£½ñ¢ âï¢î ðòÂñ¢ õï¢¶ õ¤ìð¢ «ð£õî¤ô¢¬ô?
ïô¢ô ñ£ø¢øé¢è÷¢ ñùé¢è÷¤½ñ¢, °íé¢è÷¤½ñ¢ õï¢î£ô¢î£ù¢ õ£ö¢è¢¬è Þù¤¬ñò£°ñ¢ âù¢ø££¢
Üï¢î ë£ù¤ !
Ü¿è¢è£Á à¬ìò£ù¢èí¢ Ýè¢èñ¢«ð£ù¢Á Þô¢¬ô
å¿è¢èñ¢ Þô£ù¢èí¢ àò£¢¾
- î¤¼è¢°ø÷¢

Üù¢¹ìù¢
º. «ñ£èù¢
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Üù¢ð££¢ï¢î èì¢´ï£¢ ïí¢ð£¢è«÷ õíè¢èñ¢ !
ïñ¶ ªîù¢ùè ñò¢òñ¢ 2018-19ñ¢ Ýí¢´è¢è£ù «î£¢îô¢ Üî¤è£ó¤ò£è  ºù¢ù£÷¢ ñò¢òî¢î¬ôõ£¢ î¤¼. O.K. ªêô¢õó£ü¢
Üõ£¢è¬÷  ªêòø¢°¿ åð¢¹î«ô£´ ï¤òñ¤î¢¶ «î£¢îô¢ °ø¤î¢î Üø¤õ¤ð¢¹è÷¢ ºîø¢ªè£í¢´ Ü¬ùî¢¶ñ¢ âð¢«ð£¶ñ¢ «ð£ô¢ ñ¤è¾ñ¢
«ï£¢î¢î¤ò£è¾ñ¢, ¶÷¢÷¤òñ£è¾ñ¢ ò£¼ñ¢ âï¢îè¢ °¬ø»ñ¢ ªê£ô¢ô£î Ü÷õ¤ø¢° «î£¢îô¢ ïìî¢¬î õ¤î¤¬ò è¬ìð¤®î¢¶ èìï¢î 10.01.2018
Üù¢Á è£¬ô 10.00 ñí¤è¢°  ñò¢òî¢î¤ù¢ «î£¢îô¢ ªð£¶è¢°¿ Ãì¢ìñ¢ ªêù¢¬ù â¿ñ¢Ì£¢ Ü«ê£è£ æì¢ìô¤ô¢ ¶õé¢è¤ò¶.  Þî¤ô¢
ïñ¶ ªîù¢ùè ñò¢ò ï¤£¢õ£è¤è÷¢ ñø¢Áñ¢ EC, GC, GC(Patron)  ò£¼è¢°ñ¢ «ð£ì¢®è÷¢ Þô¢ô£îî£ô¢ Ü¬ùõ¼ñ¢ å¼ ñùî£è
«ð£ì¢®ò¤ù¢ø¤ «î£¢ï¢ªî´è¢èð¢ðì¢ìî£è Üø¤õ¤è¢èð¢ðì¢ì££¢è÷¢. Þî¤ô¢ ñ¤èê¢ ê¤øð¢ð£è «î£¢îô¢ ðí¤ò£ø¢ø¤ò î¤¼. O.K.ªêô¢õó£ü¢  ñø¢Áñ¢
Üõ¼è¢° ¶¬íò£è ªêòô¢ðì¢ì î¤¼.S. êî¢î¤òÍ£¢î¢î¤ Üõ£¢è¬÷»ñ¢ ñùî£ó Þï¢î ñò¢òñ¢ ð£ó£ì¢´è¤ø¶.
èìï¢î 14.01.2018 Üù¢Á ïñ¶ ñî¢î¤ò ï¤î¤ò¬ñê¢ê£¢ ñ£í¢¹ñ¤°  Ü¼í¢ ªüì¢ô¤ Üõ£¢è÷¢ ªêù¢¬ù õï¢î «ð£¶ ïñ¶
ð¦û¢ñ£¢ î¬ô¬ñò¤ô¢ ñò¢ò ï¤£¢õ£è¤è÷¢, ï£ù¢, ñò¢òê¢ ªêòô£÷£¢ î¤¼. S. Þó£ñð¢ð¤ó¹, àìù® Üè¤ô Þï¢î¤ò ¶¬íî¢î¬ôõ£¢ î¤¼.
Mu. «ñ£èù¢, ªîù¢ ð¤ó£ï¢î¤ò ªêòô£÷£¢ î¤¼. R. ê¤õè¢°ñ££¢Ýè¤«ò££¢ èôï¢¶ ªè£í¢´ ÝÁ «è£ó¤è¢¬èè÷¢ Üìé¢è¤ò ñÂ¬õ»ñ¢
Ü÷¤î¢¶ ïñ¶ ð¦û¢ñ£¢ Üõ£¢è÷¢ Ü¶ °ø¤î¢¶ â´î¢¶¬óî¢¶ Üîø¢° ñî¢î¤ò Ü¬ñê¢ê£¢ Üõ£¢è÷¢ GST Council Ãì¢ìî¢î¤ô¢
õ¤õ£î¤î¢¶ º®ªõ´ð¢ðî£è ªîó¤õ¤î¢¶ Ü´î¢î äï¢î£õ¶ ï£«÷ Üõ£¢è÷¢ °ø¤ð¢ð¤ì¢ìð® Üóê£é¢è åð¢ðï¢îé¢è÷¤ô¢ Sub-ContractorèÀè¢°  18 % Þ¼ï¢î GST-¬ò 12%°¬øî¢¶ Üóê£¬í ªõ÷¤ò¤ì¢´÷¢÷££¢è÷¢ âù¢ð¬î»ñ¢ àé¢èÀìù¢ ðè¤£¢ï¢¶ ªè£÷¢õî¤ô¢
ñè¤ö¢ê¢ê¤ Ü¬ìè¤«øù¢.
15.01.2018 Üù¢Á ñ£í¢¹ñ¤° îñ¤öè ÝÀï£¢ Üõ£¢è¬÷ êï¢î¤î¢¶ ïñ¶ õ¤¼¶ õöé¢°ñ¢ õ¤ö£õ¤ô¢ ê¤øð¢¹ õ¤¼ï¢î¤ùó£è
èôï¢¶ ªè£÷¢÷ õ¤´î¢î Ü¬öð¢¬ð ãø¢Á Üõ£¢èÀñ¢ àì«ù Þ¬ê¾ ªîó¤õ¤î¢¶÷¢÷££¢è÷¢ âù¢ð¬î ñè¤ö¢ê¢ê¤«ò£´ ªîó¤õ¤î¢¶è¢
ªè£í¢´ Ü¬îî¢ ªî£ì£¢ï¢¶ 26.01.2018 Üù¢Á ÝÀï£¢ ñ£÷¤¬èò¤ô¢ ï¬ìªðø¢ø ªè£® ï£÷¢ õ¤ö£õ¤ø¢° ïñ¶ ð¦û¢ñ£¢ Üõ£¢è¬÷
ê¤øð¢¹ õ¤¼ï¢î¤ùó£è Ü¬öî¢î££¢è÷¢.   Üî¤ô¢ ï£Âñ¢ ïñ¶ ð¦û¢ñ£ Üõ£¢èÀìù¢ èôï¢¶ ªè£í¢«ìù¢ âù¢ð¬î ªîó¤õ¤î¢¶è¢
ªè£÷¢è¤«øù¢.
èìï¢î 19.01.2018 ºîô¢ 21.01.2018 õ¬ó ïñ¶ Üè¤ô Þï¢î¤ò èì¢´ï£¢ êé¢èî¢î¤ù¢ 28õ¶ ñ£ï£´  ªðé¢èÀó¤ô¢ «è£ôèôñ£è
ï¬ìªðø¢ø¶ Üé¢° õöé¢èð¢ðì¢ì Üè¤ô Þï¢î¤ò õ¤¼¶è÷¤ô¢ ïñ¶ ñò¢òñ¢ ªî£ì£¢ï¢¶ Üè¤ô Þï¢î¤ò Ü÷õ¤ô¢ 9õ¶ õ¼ìñ£è
Ü¬ùî¢¶ õ¬èò¤½ñ¢ ê¤øï¢î ñò¢òñ¢ âù¢ø õ¤¼¬î ªðø¢Á÷¢÷¶ âù¢ð¬î»ñ¢, ºù¢ø£õ¶ õ¼ìñ£è Best publication Award
ïñ¶ êî£¢ù¢ ð¤ô¢ì£¢ ¹î¢îèñ¢ ªðø¢Á÷¢÷¶.  Üè¤ô Þï¢î¤ò Ü÷õ¤ô¢ ê¤øð¢ð£è Ãì¢ìñ¢ ïìî¢î¤òîø¢è£ù ðõ÷ õ¤ö£ ï¤¬ø¾ õ¤ö£õ¤ø¢°
õöé¢èð¢ðì¢ì¶.  «ñ½ñ¢ ê¤øð¢¹ «ê£¢è¢°ñ¢ õ¤îñ£è ïñ¶ ð¦û¢ñ£¢ Üõ£¢èÀè¢° Üè¤ô Þï¢î¤ò Ü÷õ¤ô¢ ê¤øï¢î èñ¤ì¢® î¬ôõó£è ðõ÷
õ¤ö£ èñ¤ì¢® î¬ôõó£è ðí¤ò£ø¢ø¤òîø¢è£è¾ñ¢, ïñ¶ ð£êñ¤° Üí¢íù¢ î¤¼. º. «ñ£èù¢ Üõ£¢èÀè¢° ê¤øï¢î Üè¤ô Þï¢î¤ò
¶¬íî¢î¬ôõ£¢ õ¤¼¶ñ¢ õöé¢è¤ è¾óõ¤è¢èð¢ðì¢ì££¢è÷¢ âù¢ð¬î àé¢è«÷£´ ðè¤£¢ï¢¶ ªè£÷¢õî¤ô¢ ªð¼ñè¤ö¢ê¢ê¤ Ü¬ìè¤«øù¢.
Þï¢î ªîù¢ùè ñò¢òºñ¢ Üîù¢ ï¤£¢õ£è¤èÀñ¢ ªî£ì£¢ï¢¶ àé¢è÷¤ù¢ ïôù¤ô¢ Üè¢è¬ø ªè£í¢´ ê¤øð¢ð£è ðí¤ò£ø¢ø
àÁî¤ ªè£í¢´ ðí¤ò£ø¢Áè¤«ø£ñ¢ âù¢Áñ¢ Þ¬õ Ü¬ùî¢¶ñ¢ ï¤¬ø«õø àé¢è÷¤ù¢ åî¢¶¬öð¢¹ âù¢Áñ¢ «ð£ô¢ Þ¼è¢°ñ¢ âù¢ø ñù
ï¤¬ø«õ£´ âù¢Áñ¢ àé¢è÷¢ Üù¢ðù¢
àé¢è÷¢ Üù¢¹ìù¢
K. ªõé¢è«ìêù¢.
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In ancient history high building constructions are well known for example the
Egyptian Pyramides.

A.R.Santhakumar

The Great Pyramid of Giza - for thousands of years, it was the world's
structure.
Former tallest
Dean (Civil
Engineering),
Anna University, Chennai, India
Several tall buildings were constructed in Chicago and New York. During the 1880’s

History
Tall Buildings:
and
1890’sofseveral
buildings of 10-30 floors were constructed in these two cities. The
The
Great
Pyramid
of Giza
- forconstructions
thousands ofare
years,
was the
structure.
In ancient history high
building
well itknown
for world's
exampletallest
the Egyptian
Pyramides.
tallest of these exceeded 100 m of height.

Several tall buildings were constructed
Chicago
During
1880’s
The Great in
Pyramid
of and
GizaNew
- forYork.
thousands
of the
years,
it was the world's
tallest
structure.
and 1890’s several buildings of
10-30
floors were constructed in these two cities. The
Flatiron
Building,
architect
Daniel Burnham, built 1902 and considered to be the
tallest of these
exceeded
100
m
of height.
Several
tall buildings were constructed in Chicago and New York. During
oldest remaining skyscraper in New York, 87 meters tall with 22 floors.
the 1880’s and 1890’s several buildings of 10-30 floors were constructed in
these two cities. The tallest of these exceeded 100 m of height.

Flatiron Building, architect Daniel Burnham, built 1902 and considered
to be the oldest remaining skyscraper in New York, 87 meters tall with 22
ﬂoors.
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Chrysler building,
319
m, 77 ﬂ319
oors,
1930, Architect
William William Van Alen,
Chrysler
building,
m,constructed
77 floors, constructed
1930, Architect
Van Alen, both
at
Manhattan,
New
York
City.
both at Manhattan, New York City.
Empire State Building with the roof height of 381 m was the tallest
building in the
Empire State Building with the roof height of 381 m was the tallest building in the
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building, 319 m, 77 floors, cons
world from 1931 to 1973 when World Trade Center was constructed.Chrysler
When Petronas

its 509 m of pinnacle height, though the roof height is a
Tower.

world from 1931 to 1973 when World Trade Center was
constructed. When Petronas Tower in Kuala Lumpur,
Malaysia with 452 m of height was constructed 1998 the
world record left United States for the first time for more
than 100 years. Since 2004 Taipeh 101 in the Republic of
China is regarded as the tallest house in the world with its
509 m of pinnacle height, though the roof height is actually
less than Petronas Tower. But the world record will soon
leave south east Asia for the Middle East when Burj Tower
in Dubai in the United Arab Emitates will be finished 2006 or 2007, expected to be some 800 m of height.
Reaching these heights some people talk about superscrapers.

But the world record will soon leave south east Asia for

Structural configurations for earthquake resisting
systems
Tower
in Dubai in the United Arab Emitates will be fini
Rigid frames connect the columns and girders
moment-resistant
connections.
The
to via
be some
800 m of height.
Reaching these
heights som
superscrapers.
lateral stiffness of a rigid frame depends on the bending
stiffness of the columns, girders
and connections to the frame. A major advantage of the rigid frame is the open rectangular
spaces which allow greater planning for windowsStructural
and doors.configurations
Rigid frames typically
span resist
for earthquake
7 m to 10 m bays. When used as the sole lateral load resisting system, rigid frames are
Rigid frames connect the columns and gi
economical up to 25 stories. Above that height, they are too flexible. Increasing the member
connections. The lateral stiffness of a rigid frame depen
sizes would call for uneconomical solutions. Rigid the
frames
are ideal
forand
reinforced
concrete,
columns,
girders
connections
to the frame. A
because of the inherent rigidity of the joints. Steel frames
and takes more
frame isare
thecostly
open rectangular
spaceseffort
whichtoallow grea
stiffen the moment-resistant connections. The sizedoors.
of theRigid
columns
and
girders
at any
frames
typically
span
7 m level
to 10 m bays.
load
resisting
system,they
rigidincrease
frames are
economical
are directly proportional to the external shear at that
level.
Therefore,
in size
height,
they
are
too
flexible.
Increasing
towards the base. Floor designs are not repetitive as in the case of braced frames. Ceiling the me
solutions.
Rigid
frames
are ideal for re
height also increases towards the base because of uneconomical
the larger girders
at the
base.
Therefore
the inherent rigidity of the joints. Steel frames are co
the story heights may vary.

stiffen the moment-resistant connections. The size of t
level are directly proportional to the external shear
Reinforced concrete planar solid or coupledincrease
shear walls
been
of Floor
the most
in sizehave
towards
theone
base.
designs are n
popular systems used for high-rise construction to braced
resist lateral
by wind
andtowards t
frames. forces
Ceiling caused
height also
increases
girders
thethe
base.
Therefore
story
earthquakes. They are treated as vertical cantilevers
fixedat at
base.
Whenthe
two
orheights
more may var

shear walls in the same plane are interconnected by beams or slabs, as is the case with shear
concrete planar solid or coupled she
walls with door or window openings, the total stiffnessReinforced
of the system
exceeds the sum of
most popular systems used for high-rise construction
the individual wall stiffness put together. This is soby
because
the connecting beam forces the
wind and earthquakes. They are treated as vertical
walls to act as a single unit by restraining their individual
cantilever
These
systems
When two
or more actions.
shear walls
in the
same plane are
are known as coupled shear walls. Shear walls used
in
tall
offi
ce
buildings
are
generally
slabs, as is the case with shear walls with door or windo
located around service and elevator cores, and stairwells.
In fact,
in many
the wall st
of the system
exceeds
the tall
sumbuildings,
of the individual
because
the
connecting
beam
forces
the
walls
vertical solid core walls that enclose the building services can be used to stabilize and stiffen to act a
the building against lateral loads . Many possibilities exist with single or multiple cores
in a tall building with regard to their location, shape, number, and arrangement. The core
walls are essentially shear walls that can be analyzed as planar elements in each principal
direction or as three-dimensional elements using computer programs.
Rigid frames may be combined with vertical steel trusses or reinforced concrete shear
walls to create shear wall (or shear truss)-frame interaction systems. Rigid frame systems
Southern Builders | 7

Rigid frames may be combined with vertical steel trusses or reinforced concrete
shear walls to create shear wall (or shear truss)-frame interaction systems. Rigid
are notsystems
efficientare
fornot
buildings
stories over
in height
because
the shear
racking
frame
efficientover
for 30
buildings
30 stories
in height
because
thecomponent
of deflection
caused by of
thedeflection
bendingcaused
of columns
girders
causes and
the building
shear
racking component
by the and
bending
of columns
girders to sway
causes
the building
swayhand,
excessively.
othertrusses
hand, or
vertical
steelshear
shearwalls alone
excessively.
On the to
other
vertical On
steeltheshear
concrete
trusses
or concrete
shearforwalls
alone up
may
for buildings
may provide
resistance
buildings
to provide
about 10resistance
or 35 stories
dependingupontothe heightabout
10
or
35
stories
depending
on
the
height-to-width
ratio
of
the
When
to-width ratio of the system. When shear trusses or shear walls are system.
combined
with Moment
shear
trusses
or
shear
walls
are
combined
with
Moment
Resisting
Frames
(MRF),
a
Resisting Frames (MRF), a shear truss (or shear wall)-frame interaction system
results.
shear
truss
(or
shear
wall)-frame
interaction
system
results.
The
approximately
The approximately linear shear-type deflected profile of the MRF, when combined with the
linear
shear-type
deflected
profileofofthe
theshear
MRF,
when
combined
with
the parabolic
parabolic
cantilever
sway mode
truss
or shear
walls,
results
in a common shape
cantilever sway mode of the shear truss or shear walls, results in a common shape of
of the structure when the two systems are forced to deflect in the same way by the rigid floor
the structure when the two systems are forced to deflect in the same way by the rigid
diaphragm. The upper part of the truss is restrained by the frame, whereas at the lower part,
floor diaphragm. The upper part of the truss is restrained by the frame, whereas at
the shear wall or truss restrains the frame . This effect produces increased lateral rigidity of
the lower part, the shear wall or truss restrains the frame . This effect produces
the building.
This
type of
has wide
forhas
buildings
up to about 40 to 70
increased
lateral
rigidity
of system
the building.
Thisapplications
type of system
wide applications
stories
in height.
“milestone”
paper by
Khan and
Sbarounispaper
presented
the and
mechanics of
for
buildings
up toA
about
40 to 70 stories
in height.
A “milestone”
by Khan
a shear wall-frame
system
that led
to the development
of innovative
Sbarounis
presentedinteraction
the mechanics
of a shear
wall-frame
interaction system
that led structural
systems
that are cost-effective
to
the development
of innovative.structural systems that are cost-effective .

During the last few decades several
buildings have been built utilizing belt truss
and outrigger system for the lateral loads
transfer throughout the world. This system
is very effective when used in conjunction
with the composite structures especially
in tall buildings . Outrigger systems have
been historically used by sailing ships to
help resist the wind forces in their sails,
making the tall and slender masts stable and strong. The core in a tall building is analogous to the mast of
the ship,
with outriggers
During
the last few decades several buildings have been built utilizing belt truss
and outrigger system for the lateral loads transfer throughout the world. This system
acting as the spreaders and the exterior columns like the
is
veryAs
effective
conjunction
with
the composite
structures especially in
stays.
for the when
sailingused
ships,inoutriggers
serve
to reduce
the
tall
buildings
. Outrigger
been
historically
overturning
moment
in the systems
core thathave
would
otherwise
act asused by sailing ships to help
resist
the windand
forces
in their
sails, making
and slender masts stable and
pure cantilever,
to transfer
the reduced
moment the
to thetall
outer
strong.
core the
in aoutriggers
tall building
is analogous
to the
mast of the ship, with outriggers
columnsThe
through
connecting
the core
to these
columns . The core may be centrally located with outriggers
extending on both sides or in some cases it may be located on
one side of the building with outriggers extending to the
4|Page
building columns on the other side.The outrigger systems may be formed in any combination of steel,
acting as the spreaders and the exterior columns
concrete and composite construction. Because of the many functional benefits of outrigger systems and
ships, outriggers serve to reduce the overturning
the advantages outlined above, this system has lately been very popular for super-tall buildings all over the
otherwise
act asVictoria
pure cantilever,
and
to transfer th
world. A very early example of outrigger structure can be found
in the Place
Office Tower
of 1965
columns
through
the
outriggers
connecting
in Montreal designed by Nervi and Moretti. It was also used by Fazlur Khan in the 42-story First Wisconsin the core
centrallyoflocated
with outriggers
on b
Center of 1973 in Milwaukee, Wisconsin. However, major be
application
this structural
system can extending
be seen
located and
on the
oneTaipei
side 101
of the
building
with outr
on contemporary skyscrapers such as the Jin Mao Building be
in Shanghai
Tower
in Taipei.
columns on the other side.The outrigger systems m
Whether it is frame shear wall system or outriggerofsystem
the buttressed
core system construction.
used in
steel, orconcrete
and composite
B
Burj Khilifa in Dhubai , the behaviour of the core under lateral
loads of
is vital
for good
seismic and
performance.
benefits
outrigger
systems
the advantages
Therefore let us examine the failure modes of the shear wall
systems
and
its
seismic
behavior.
lately been very popular for super-tall buildings
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example of outrigger structure can be found in th
1965 in Montreal designed by Nervi and Moretti. It
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Üù¢¹ ï¤ó£èó¤ð¢¹
õô¤ò¤«ô«ò Üî¤èñ£ù õô¤ ï¤ó£èó¤ð¢¹î£ù¢ Üô¢ô¶ ï¤ó£èó¤ð¢¹ °ø¤î¢î ðòñ¢î£ù¢.  õ£ö¢è¢¬è àø¾è÷¤ù£ô¢
îì¢® â¿ð¢ðð¢ð´è¤ø¶.  ïñ¢ñ¬ìò õ£ö¢õ¤ô¢ ï£ñ¢ âîø¢° ºè¢è¤òî¢¶õñ¢ ªè£´è¢è¤«ø£ñ¢ âù¢ð¬î ¬õî¢«î ïñ¢º¬ìò
õ£ö¢è¢¬èò¤ù¢ Ýùï¢î£¢ ï¤£¢íò¤è¢èð¢ð´è¤ø¶.
å¼õ£¢ Üöè£ò¢ Þ¼è¢è¤ø££¢ âù¢ðîù£ô¢ ï¦é¢è÷¢ Üõ¬ó Üù¢¹ ªêò¢õî¤ô¢¬ô.  ï¦é¢è÷¢ Üù¢¹ ªêò¢õî£ô¢
Üõ£¢ Üöè£ò¢î¢ ªîó¤è¤ø££¢ âù¢Á å¼ ñ¤èð¢ ð¤óê¤î¢î¤ ªðø¢ø ªê£ô¢õ¬ì àí¢´. Þöè¢°ñ¢ õ¬ó Þ¼ï¢îî¤ù¢ ñî¤ð¢¹
ªîó¤ò£¶ âù¢ð££¢è÷¢.  Üî¤½ñ¢ î¤¼ñ¢ðð¢ ªðø º®ò£î àò¤ó¤ù¢ Þöð¢ªðù¤ô¢ Üï¢î ß´ßèì¢ì º®ò£î Þöð¢¹
ïñè¢°÷¢ ãø¢ð´î¢¶ñ¢ õ´ è£ôñ¢ º¿õ¶ñ¢ ñ¬øõî¤ô¢¬ô.
«ð¼ï¢î¤ô¢ ãÁ¬èò¤ô¢ ªîó¤ò£ñô¢ ò£¼¬ìò è£¬ô«òÂñ¢ ñ¤î¤è¢è «ï£¢ï¢î£ô¢  “ ê£ó¤”  âù¢Á èí¢ò¤ñ£è
ê¤Á ¹ù¢ù¬è»ìù¢ «èì¢è ï£ñ¢ ñÁð¢ðî¤ô¢¬ô.  Üõ¼ñ¢ ðóõ£ò¤ô¢¬ô âù¢ø ð££¢¬õ¬ò õ¦ê¤õ¤´õ££¢ ªð¼ñ¢ð£½ñ¢.  
Ýù£ô¢ ªï¼é¢è¤ò àø¾è÷¤ìñ¢ ðô «ïóé¢è÷¤ô¢ Üï¢î Üù¢¬ðð¢ ðè¤ó ñøï¢¶õ¤´è¤«ø£ñ¢.
å¼ è¬î àí¢´.
å¼ ñù¤î£¢ ê£¬ô æóî¢î¤ô¢ æ®è¢ªè£í¢®¼ï¢î«ð£¶ ªîó¤ò£ñô¢ Þù¢ªù£¼ ïð£¢ ñ¦¶ Þ®î¢¶õ¤ì¢ì££¢.  
ä«ò£   ªîó¤ò£ñô¢ Þ®î¢¶ õ¤ì¢«ìù¢ ñù¢ù¤î¢¶ õ¤´é¢è÷¢ âù¢Á Þõ£¢ ªê£ô¢ô, ðóõ£ò¤ô¢¬ô âù¢Á Üõ£¢
ªê£ô¢ô Þ¼õ¼«ñ£ èí¢í¤òî¢¶ìÂñ¢, ¹ù¢ù¬è»ìÂñ¢ õ¤¬ìªðø¢ø££¢è÷¢.  Üõ£¢è÷¤¬ì«ò ñùú¢î£ðî¢¶è¢è£ù
è£óíñ¤ô¢ô£ñô¢ «ð£ò¤ø¢Á.
Üù¢Á Üõ£¢ õ¦ì¢´è¢° õï¢î££¢.   Þ¼¾ àí¾ º®î¢¶ î¤¼ñ¢¹¬èò¤ô¢ Üõ¼¬ìò ñèù¢ Üõ¼è¢°
ð¤ù¢ù£ô¢ ï¤ù¢ø¤¼ï¢î££¢.   ¬èè¬÷ð¢ ð¤ù¢ù£ô¢ èì¢®òð® îï¢¬î î¤¼ñ¢¹¬èò¤ô¢ Üõ¬ùî¢ ªîó¤ò£ñô¢ Þ®î¢¶
õ¤ì¢ì££¢.
õö¤ò¤ô¢ ï¤ø¢è£«î, æóñ£ò¢ð¢ «ð£  Üõ¼¬ìò õ££¢î¢¬îò¤ô¢ Üùô®î¢î¶. ê¤Áõù¢ ºèñ¢   õ£®ð¢«ð£ò¢
õ¤ôè¤ù££¢.  ÜõÂ¬ìò èí¢è÷¤ô¢ «ê£èî¢î¤ù¢ ïî¤ º¬÷î¢î¶.  Ü¶ Þ¬ñ æóé¢è¬÷ Þ®î¢¶ î¬óò¤øé¢èî¢
¶õé¢è¤ò¶.  
Þó¾ Éé¢°¬èò¤ô¢ Üõ£¢ ñù¶è¢°÷¢ å¼ ê¤ï¢î¬ù æ®ò¶.  õö¤ò¤ô¢ ò£«ó£ å¼õó¤ìñ¢ ï£èó¦èñ£è¾ñ¢,
Üù¢ð£è¾ñ¢ ïìï¢¶ ªè£÷¢÷î¢ ªîó¤ï¢î âùè¢° ªê£ï¢î ñèù¤ìñ¢ Üð¢ð® ïìï¢¶ ªè£÷¢÷î¢ ªîó¤òõ¤ô¢¬ô âù¢Á
ñù¶è¢°÷¢ âí¢í¤ù££¢.  «ïó£è â¿ï¢¶ ñèù¤ù¢ ð´è¢¬èò¬øè¢°ê¢ ªêù¢ø££¢.
à÷¢«÷ ñèù¢ Éé¢è£ñô¢ õ¤²ñ¢ð¤è¢ ªè£í¢®¼ï¢î££¢.  ÜõÂ¬ìò èí¢è÷¢ ê¤õï¢î¤¼ï¢îù. Üõù¼è¤ô¢
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ñí¢®ò¤ì¢ì îï¢¬î âù¢¬ù ñù¢ù¤î¢¶õ¤´ ï£ù¢ àù¢ù¤ìñ¢ Üð¢ð® «ðê¤ò¤¼è¢èè¢ Ãì£¶ âù¢ø££¢.   ê¤Áõù¢
î¤¼ñ¢ð¤ù££¢.   ê¤Áõù¤ù¢ èí¢è÷¤ô¤¼ï¢î èõ¬ô êì¢ªìù¢Á ñ¬øï¢î¶.   â¿ï¢¶ àì¢è££¢ï¢î£ù¢.   «õèñ£è
èì¢®ô¤ô¤¼ï¢¶ è¦«ö °î¤î¢¶ èì¢®ô¤ù®ò¤ô¢ ¬õî¢î¤¼ï¢î Ìé¢ªè£î¢¬î îï¢¬îò¤ù¢ ¬èò¤ô¢ ¬õî¢î££¢.  
Þªîù¢ù îù¢¬ù õ¤òï¢î££¢.   Þù¢¬øè¢° ªõ÷¤«ò ïìï¢¶ ªè£í¢®¼ï¢î«ð£¶ Þï¢îð¢ Ìè¢è¬÷ð¢
ð££¢î¢«îù¢.  ðô ï¤Áé¢è÷¤ô¢ Þ¼ï¢î Ìè¢è¬÷ð¢ ªð£Áè¢è¤ àé¢èÀè¢è£è å¼ ñô£¢è¢ªè£î¢¶ ªêò¢«îù¢.  Üî¤½ñ¢
°ø¤ð¢ð£è àé¢èÀè¢° ï¤ô ï¤øñ¢ ð¤®è¢°ñ¢ âù¢ðîø¢è£è Ü¬î ï¤¬øò «êèó¤î¢«îù¢.  Ü¬î àé¢è÷¤ìñ¢ óèê¤òñ£èê¢
ªê£ô¢õîø¢è£èî¢î£ù¢ àé¢è÷¢ ð¤ù¢ù£ô¢ õï¢¶ ï¤ù¢«øù¢.  ê¤Áõù¢ ªê£ô¢ô îï¢¬î ñùñ¢ à¬ìï¢î££¢.  ê¤Áõ¬ù»ñ¢,
ñô£¢è¬÷»ñ¢ å¼ «êó ñ¬íî¢î Üõ¼¬ìò èí¢è÷¤ô¢ èí¢í¦£¢ õö¤ï¢î¶.
å¼ ñö¬ôò¤ù¢ Üù¢¬ðð¢ ¹ó¤ï¢¶ ªè£÷¢÷ º®ò£î ï¤¬ôò¤ô¢î£ù¢ Þ¼ï¢îîø¢è£è Üõ£¢ õ¼ï¢î¤ù££¢.
°´ñ¢ðñ¢ âù¢ð¶ èì¾÷¢ ïñè¢è£è Ìñ¤ò¤ô¢ ãø¢ð£´ ªêò¢î¤¼è¢°ñ¢ ªê££¢è¢è.  Ü¬î ªê££¢è¢èñ£è¢°õ¶ñ¢
ïóèñ£è¢°õ¶ñ¢ ïñ¢º¬ìò ªêòô¢è÷¤ô¢ î£ù¢ Þ¼è¢è¤ø¶.  ðíî¢¶è¢è£ù æì¢ìé¢è÷¤ô¢ ï£ñ¢ Þöï¢¶ ªè£í¢®¼ð¢ð¶
Ýùï¢îî¢î¤ù¢ ï¤ñ¤ìé¢è¬÷  âù¢ð¬î ï£ñ¢ Üø¤ï¢¶ ªè£÷¢÷ «õí¢´ñ¢.  å¼ «õ¬÷ ï£ñ¢ ï£¬÷ Þøï¢¶ «ð£è
«ïó¤ì¢ì£ô¢ Ü½õôèñ¢ Þù¢ªù£¼ î¤ø¬ñê£ô¤¬ò ê¤ô ï£ì¢è÷¤ô¢ èí¢´ ð¤®è¢°ñ¢.   °´ñ¢ðñ¢ Üð¢ð®òô¢ô.   
ãø¢ð´ñ¢ Þöð¢¹ Ýöñ£ò¢î¢ ¬îî¢î º÷¢ «ð£ô ï¤¬ù¾è÷£ô¢ ï¤ñ¤í¢´ñ¢ «ð£ªîô¢ô£ñ¢ õô¤î¢¶è¢ ªè£í¢«ì
Þ¼è¢°ñ¢.
õ£ö¢è¢¬èò¤ô¢ âô¢ô£ñ¢ Þ¼ï¢î£½ñ¢ Üù¢ð¤ù£ô¢ ï¤óð¢ðð¢ðì£õ¤ì¢ì£ô¢ Ü¶ ªõðÁ¬ñò£è«õ Þ¼è¢°ñ¢.  
ðí«ñ ñè¤ö¢ê¢ê¤¬òî¢ î¼ñ¢ âù¢ð¶ î¬ôº¬øè¢°ñ¢ îóð¢ðì¢®¼è¢°ñ¢ îõø£ù ð£ìñ¢.  ñè¤ö¢ê¢ê¤¬ò  ê¶ó Ü®è÷¤ô¢
õ£é¢è º®ò£¶.  âù«õ î£ù¢ ã¬öè÷£ô¢ ñè¤ö¢ê¢ê¤ò£ò¢ Þ¼è¢è º®ï¢î Ü÷¾è¢° ðíè¢è£ó£¢è÷£ô¢ ï¤ñ¢ñî¤ò£è
Þ¼è¢è º®õî¤ô¢¬ô.
°´ñ¢ðé¢è÷¤ô¢ Üî¤è «ïóñ¢ ªêôõ¤´é¢è÷¢.  Üù¢¬ð Üî¤èñ£ò¢ êñ¢ð£î¤»é¢è÷¢.
[
P.K.P.VVB[
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Üõñ£ùºñ¢ å£¢ Íôîùñ¢
ñù¢ùó¤ù¢ Üóê¬õ å¼õ£¢ î£ù¢ Ýóñ¢ð¤è¢è Þ¼è¢°ñ¢ èô¢Öó¤è¢° ï¤î¤ «èì¢´ õ¼è¤ø££¢.  
Üï¢î ñù¢ù£¢ Þï¢¶ âù¢ø£«ô «è£ðð¢ð´ðõ£¢.  “ ï¤î¤ î£«ù Þï¢î£ âù îù¢ è£ô¤ô¢ Þ¼ï¢î
û¨¬õ õï¢îõ£¢ «ñô¢ õ¦ê¤ âø¤ï¢î££¢.  âî¤£¢ð£ó£î ï¤èö¢õ£ô¢ ï¤¬ô°¬ôï¢î£½ñ¢ å¼ ðè¢èñ¢
Üõñ£ùñ¢.   ñù¬î èû¢ìð¢ð´î¢î¤ò¶.   Þ¼ï¢î£½ñ¢ å¼ ïô¢ô õ¤ûòî¢¶è¢è£èî¢î£«ù
Üõñ£ùð¢ð´è¤«ø£ñ¢ âù «îø¢ø¤è¢ ªè£í¢´ ñù¢ù¼è¢° ïù¢ø¤ ªê£ô¢ô¤ è¤÷ñ¢ð¤ù££¢.  ñù¢ù¼è¢°
åù¢Áñ¢ ¹ó¤òõ¤ô¢¬ô.  âù¢ùì£ ï£ñ¢ Üõñ£ùð¢ð´î¢î û¨¬õ õ¦ê¤«ù£ñ¢ ïù¢ø¤ ªê£ô¢è¤ø£«ù
âù.  
å¼õ¬ó âð¢ð® Üñõñ£ùð¢ð´î¢î ºòù¢ø£½ñ¢ âî¤ó¤ô¤¼ð¢ðõ£¢ îù¢ «ï£è¢èî¢î¤ô¢
àÁî¤ò£ò¢ Þ¼ï¢î£ô¢ âù¢ù ªêò¢òº®»ñ¢.  «ñ½ñ¢ îù¢ «ñô¢ ïñ¢ð¤è¢¬èò¤ô¢ô£îõ£¢è÷¢ î£ù¢
Üõñ£ùñ£ò¢ àí£¢ï¢¶ â«ñ£ûù¢ Ýõ££¢è÷¢.  ªõ÷¤ò¤ô¢ å«ó êî¢îñ¢. Ü¬ñê¢ê¬ó Ü¬öî¢î
ñù¢ù£¢ âù¢ù Üé¢«è,, âù¢ø££¢.  ï¦é¢è âø¤ï¢î û¨¬õ ãôñ¢ «ð£´è¤ø£ù¢ ñù¢ù£,, èô¢½ó¤
èì¢ì ñù¢ù£¢ îï¢î û¨ âù¢«ø Ã¾è¤ø£ù¢ âù¢ø££¢. âõ¢õ÷¾ «ð£è¤ø¶,,, ð´ «èðôñ£ò¢ ðî¢¶
ï£íòî¢¶è¢° «ñô¢ ãôñ¢ «ð£èõ¤ô¢¬ô âù¢ø££¢.  Üò¢òò¢«ò£.. âù¢ù õ¤¬ôò£ù£½ñ¢ ãôñ¢
â´.  Ü¬ñê¢ê¼ñ¢ äñ¢ð¶ ôì¢êñ¢ ªè£´î¢¶ â´î¢î££¢.
ï¤î¤ «èì¢´ õï¢îõ£¢ ñ¦í¢´ñ¢ ñù¢ùó¤ìñ¢ õï¢î££¢. ñù¢ù£ ï¦é¢è÷¢ «ð£ì¢ì û¨ ð£î¤
èì¢ììñ¢ èì¢ì è¤¬ìî¢¶õ¤êì¢ì¶.  Ü´î¢î û¾¬  âð¢«ð£¶ «ð£´õ¦£¢è÷¢   âù¢ø££¢ ð£¼é¢è÷¢.  
ñù¢ù£¢ õï¢îõó¤ù¢ ê£ñ£¢î¢î¤òî¢¬î»ñ¢ êè¤ð¢¹î¢îù¢¬ñ¬ò»ñ¢   âí¢í¤ î£«ñ èô¢½ó¤¬ò
èì¢®î¢îï¢î££¢.   Ü¶ î£ù¢ îø¢«ð£¬îò è£ê¤ ðùóú¢ ðô¢è¬ôè¢èöèñ¢.   Üõñ£ùî¢¬î ò££¢
å¼õ£¢ Üõñ£ùªñù àí£¢è¤ø££¢è«÷£ Üõ£¢è÷¢ å¼ï£Àñ¢ â¬î»ñ¢ ªüò¤è¢è º®ò£¶.  
âð¢«ð£¶ñ¢ «ï£è¢èñ¢ ï¤¬ø«õÁõ¶ î£ù¢ ºè¢è¤òñ¢.  ñ£ù Üõñ£ùé¢è÷ô¢ô,,  ï£ñ¢ ªêò¢õ¶
ïô¢ôî£ò¢ Þ¼è¢è «õí¢´ñ¢.  
åõ¢ªõ£¼ Üõñ£ùºñ¢ ªõø¢ø¤è¢è£ù ð®è¢èì¢´è¢è÷¢ âù âí¢µ«õ£ñ¢.  âï¢îªõ£¼
õ÷£¢ê¢ê¤¬ò»ñ¢ ï¦í¢ìñ ï£ì¢è÷¢ ò£ó£½ñ¢ î´î¢¶ ï¤Áî¢î º®ò£¶.  Üõñ£ùñ¢ âù¢ð¶ å¼õ¤î
Íôîùñ¢.
Üï¢î è£ôí¤ õ¦êð¢ðì¢ì¶ î¤¼. ñîù¢ «ñ£èù¢ ñ£÷õ¤ò£ Üõ£¢è÷¢ ñ¦¶.  Üõ£¢î£ù¢
ðù£óú¢ ðô¢è¬ôè¢èöî¢¬î ï¤Áõ¤òõ£¢.
[
P.K.P.VVB[

**************************************************
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Mr.G.Ravindranath
IRS Commissioner

E-WAY BILL
CONCEPT AND KEY POINTS

x
Ta ner
r
Co

GST

Seminar on E-Way Bill Goods and Service Tax on 31.01.2018.
1. Every registered person who causes movement of goods whose value is exceeding Rs. 50,000;
(i) in relation to supply, (ii) other than relation to supply, (iii) due to inward supply from an unregistered
person, shall file the details of the goods before commencement of movement of goods in PART A of GST
EWB-01.
If there is Principal- Job Worker relation sending goods from one state to another, then principal has
to furnish the details irrespective of any value of the consignment.
If one person who is not liable to get register himself under GST has supplied the handicraft goods
from one state to another is also liable to file e-way bill irrespective of the value of the consignment.
2. If the goods are transported by registered person as consignor or the recipient as consignee,
whether in his own conveyance / by hired one / by railways / by air / by vessel, then the registered person
or the recipient shall file the GST EWB-01 after furnishing the details in PART-B of GST EWB-01.
If E Way bill is not furnished by the supplier or recipient and directly handed over to transporter,
then transporter has to furnish the details in PART-A of GST EWB-01 on the basis of PART-B of GST
EWB-01 furnished by the supplier or recipient.
If the value is less than Rs. 50,000, then it’s optional to issue E Way bill for transporter.
If movement of goods is caused by the unregistered person, then it is optional for him or
transporter to issue the e-way bill
It shall be deemed that the movement of goods is caused by the registered person (the recipient),
if an unregistered person supplies goods to the registered person.
If goods has been sent by consignor to transporter within 10 Kms(Same State or Union Territory),
then there is no need to issue E Way bill.
3. E Way Bill Number ( EBN) will be generated after submitting the E Way bill.
4. If there is a change in the vehicle between the movement of goods, then transporter has to update
the details of conveyance in GST EWB-01. But if movement of goods between transporter place to final
place is less than 10 kms(Same State or Union Territory), then no need to update the information.
5. GST EWB-02 (Consolidated E Way Bill) has been generated by the transporter, if there is
multiple E Way bill has been generated for multiple consignments.
If the value of the consignment is more than Rs. 50,000 and the supplier / recipient has not generated
the E Way bill, then transporter has to generate the E Way bill on the basis of invoice.
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6. E Way bill can be cancelled directly through common portal within 24 hrs.
7. Validity of E Way Bill:
Upto 100 Kms – One Day
For every additional 100 Kms of part thereof – One additional day.
8. Information has been made available to recipient. Recipient has to communicate the acceptance
or rejection of the consignment within 72 hrs of the details made available to him. If it is not done, then
it shall be deemed to be accepted.
9. No requirement to issue E Way bill under following circumstances:
Where goods transported is specified below.
S.No.

Description of Goods

1.
2.

Liquefied petroleum gas for supply to household and non domestic exempted category
(NDEC) customers
Kerosene oil sold under PDS

3.

Postal baggage transported by Department of Posts

4.
5.

Natural or cultured pearls and precious or semi-precious stones; precious metals and
metals clad with precious metal (Chapter 71)
Jewellery, goldsmiths’ and silversmiths’ wares and other articles (Chapter 71)

6.

Currency

7.

Used personal and household effects

8.

Coral, unworked (0508) and worked coral (9601)”;

•

Goods are being transported by a non-motorised conveyance.

•

If goods are being transported for custom clearance.

•

Goods are being transported in notified area.

•

where the goods, other than de-oiled cake, being transported are specified in the Schedule
appended to notification No. 2/2017- Central tax (Rate) dated the 28th June, 2017 published
in the Gazette of India, Extraordinary, Part II, Section 3, Sub99 section (i), vide number G.S.R
674 (E) dated the 28th June, 2017 as amended from time to time;

•

goods being transported are alcoholic liquor for human consumption, petroleum crude, high
speed diesel, motor spirit (commonly known as petrol), natural gas or aviation turbine fuel; and

•

where the goods being transported are treated as no supply under Schedule III of the Act.
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10. A person in charge of conveyance shall carry the (i) tax invoice / bill of supply / delivery
challan and (ii) Copy of E Way Bill or EBN
11. A summary report of every inspection shall be recorded by the proper officer within 24 hrs
of inspection in PART-A GST EWB-03 and the final report shall be submitted within 3 days of such
inspection in PART-B GST EWB-03.
12. If the vehicle has been intercepted and detained for period exceeding 30 Minutes, then the
transporter may upload the said information on common portal in GST EWB-04.
13. Present Status of E-Way Applicability:Please note E-Way bill now not mandatory due to technical glitches and the Government of India
deferred the same by a notification appended below
*******************************************************
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Suitability of manufactured sand (M-Sand) as
fine aggregate in mortars and concrete

Prof. B. V. Venkatarama Reddy
Department of Civil Engineering
Indian Institute of Science
Bangalore – 560 012
January 2012

1. Introduction
Sand is used as fine aggregate in mortars and concrete. Natural river sand is the most preferred choice
as a fine aggregate material. River sand is a product of natural weathering of rocks over a period of millions
of years. It is mined from the river beds and sand mining has disastrous environmental consequences. River
sand is becoming a scarce commodity and hence exploring alternatives to it has become imminent. Rock
crushed to the required grain size distribution is termed as manufactured sand (M-sand). In order to arrive
at the required grain size distribution the coarser stone aggregates are crushed in a special rock crusher and
some of the crushed material is washed to remove fines. This investigation is an attempt to evaluate the
characteristics of mortars and concrete using M-sand as fine aggregate. For the purposes of comparison
characteristics of mortar and concrete with river sand has also been explored.

2. Scope and details of the study

Major objective of the study was to examine the suitability of M-sand as fine aggregate in mortars
and concrete. Apart from characterising the properties of M-sand, tests were performed on the mortars and
concrete using M-sand as well as natural river sand. One M-sand sample (supplied by the Department of
Mines and Geology) and one natural river sand sample were used in the investigations. The following tests
were performed.
1. Characteristics ofM-sand; grain size distribution, pH and chemical composition
2. Mortar and masonry characteristics using M-sand and river sand
• Compressive strength of mortar
• Flow/workability
• Water retentivity
• Brick-mortar bond strength
• Compressive strength and stress-strain relationships for masonry
3. Concrete characteristics (two grades M20 and M30)
• Consistency
• Strength (compression and flexure)
• Shrinkage
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•
•

Bond (pull out test) strength
Modulus: stress-strain relationships

The test programmes for mortars and concrete are highlighted in Tables 1 and 2 respectively. Two cement
mortars (1:6 and 1:4, cement : sand by volume) were used and tested for strength, workability, water
retentivity, masonry compressive strength and masonry bond strength. Similarly, M20 and M30 grade
concretes were tested for workability, shrinkage, strength, stressstrain characteristics and bond strength.
Table 1: Test programme for mortars using River sand andM-sand
Mortar and masonry property
1:6 cement mortar
1:4 cement mortar
River
M-sand
River
M-sand
sand
sand
W/C ratio versus mortar flow
√
√
√
√
Compressive strength at 85% and 100% flow
√
√
√
√
Compressive strength at 85% and 100% flow
√
√
√
√
Strength and stress-strain relationships for masonry
√
√
------Flexure bond strength of masonry
√
√
------Table 2: Test programme for concrete using River sand andM-sand
Concrete property
M20 grade concrete M30 grade concrete
River
M-sand
River
M-sand
sand
sand
Consistency (slump)
√
√
√
√
Drying shrinkage
√
√
√
√
Compressive and flexure strength
√
√
√
√
Stress-strain relationships
√
√
------Bond strength (pull out test)
√
√
-------

3. Test methods and testing procedures
One rich mortar (1:4) and one commonly used mortar (1:6, M2 grade as per IS: 1905) were selected.
Standard mix proportions for M20 and M30 grade concrete (commonly used) were selected following IS
456 code guidelines. Selected mix proportions for M20 and M30 grade concretes are 1:2:4 and 1: 1.66: 3.33
(cement: fine aggregate: coarse aggregate, by weight) respectively. The tests were performed using relevant
standard codes of practice guidelines as mentioned below.
(a) Mortars
• Flow characteristics: BS 4551 - 1980
• Water retentivity and compressive strength: IS 2250 – 1981 (2000)
• Flexure bond strength: ASTM C1072
• Masonry compressive strength: IS: 1905 – 1987 (2002)
(b) Concrete
• Consistency of concrete: IS: 1199 – 1959 (2004)
• Drying shrinkage: IS: 1199 – 1959 (2004)
• Stress-strain relationships: IS: 516 – 1959 (2004)
• Bond strength (pull out test): IS: 2770 (Part I) – 1967 (2002)
• Compressive strength and flexure strength: IS: 516 – 1959 (2004)
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4. Test results and discussion for mortars

(a) Characteristics of M-sand and natural river sand
Fig. 1 shows texture and shape of the M-sand and natural river sand particles. The grain size
distribution curves of these sand samples are displayed in Fig. 2. Also, the upper and lower bound grain
size distribution of curves of grading Zone-II sand specified in IS 383 code are displayed. Table 3 gives
details of the properties of both the types of sand. The following observations can be made from the grain
size analysis results in Fig. 2 and the results given in Table 1 and Fig. 1.
1. The shape of the M-sand particles resembles with those of river sand particles. Flaky and
elongated coarse particles are absent in the M-sand.
2. M-sand is well graded and falls within the limits of grading Zone-II sand, grading limits specified
in IS 383 code. Code allows 20% fines less than 150 microns for crushed stone sands.M-sand
is devoid of clay size fraction and the fraction below 150 microns is about 18% (IS 383 code
limit is 20%).
3. The specific gravity is 2.63 and 2.67 for M-sand and river sand respectively. Bulk densities
of M-sand and river sand are 15.1 and 14.5 kN/m3 respectively. Bulk density of M-sand is
marginally higher than that of river sand. The pH of M-sand and river sand is 10.11 and 8.66
respectively.
4. M-sand contains typical rock forming minerals like quartz, feldspar, mica group of minerals, etc
as revealed by X-ray diffraction (XRD) studies. Rock forming minerals like Quartz, feldspar, etc
are basically inert in nature. Mica group consists of muscovite, biotite, boromuscovite, etc. The
mica group of minerals are not interfering in the cement hydration and strength development
in mortars and concrete.
Table 3 – Properties of M-sand and river sand
Properties
Type of Sand
M-sand
River sand
Textural composition (% by weight)
Coarse Sand (4.75 – 2.00 mm)
28.1
6.6
Medium sand (2.00 – 0.425 mm)
44.8
73.6
Fine sand (0.425 – 0.075 mm)
27.1
19.8
Specific gravity
2.63
2.67
Bulk density (kN/m3)
15.1
14.5
pH
10.11
8.66
Chemical composition ofM-sand
55
M-sand contrains elements like Si, Al, Ca, Mg, Na, K, Fe, etc.

Fig. 1 – Texture of M-sand and natural river sand particles
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Fig. 2 – Grain size distribution curves of the M-sand and River sand
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shows mortar flow at 85% using M-sand in 1:6 cement mortar.
Flow tests were performed on the two types of
mortars in order to establish relationships between
flow and water-cement ratio. Figs. 4 and 5 show
the flow versus water-cement ratio relationships
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Compressive strength: Compressive strength of mortars was assessed following the guidelines of IS 2250
code. Mortar flow (indicates workability) measurements carried out by Reddy and Gupta (2005) for a set
masonry mortars collected from the different construction sites indicate a range of 85 – 100%. Therefore,
the strength of the mortars was examined at two flow values of 85 and 100%. The water-cement ratio
corresponding to the flow of 85 and 100% for the 1:4 and 1:6 cement mortars (using river sand and M-sand)
is given in Table 4. For a given flow value there is considerable difference in the water-cement ratio of
mortars using M-sand and river sand. Mortars with M-sand exhibit better flow and need lower watercement ratio when compared to mortars with river sand.
Compressive strength values given in Table 4 represent mean of four specimens. Considerable increase in
compressive strength of mortars between 7 and 28 days curing irrespective of flow value and sand type
for both the mortars. There is doubling of mortar strength when M-sand is used instead of river sand. 28
day compressive strength of 1:6 and 1:4 cement mortars is about 8 and 16 MPa respectively for flow in the
range of 85 – 100%. The results reveal that use of Msand produces higher strength for the mortars.

Mortar
Proportion
(by volume)
Cement : sand
1:6
1:4

Flow
(%)
85
100
85
100

Table 4 - Compressive strength mortars
Water – cement ratio
cement ratio strength (MPa)
River sand
M-Sand
River sand
M-Sand
7 days
28 days
7 days
28 days
1.72
1.75
1.13
1.18

1.30
1.34
0.84
0.88

2.10
1.96
2.84
2.77

4.03
3.82
7.35
6.04

5.15
4.88
12.89
11.89

8.53
8.19
15.96
15.96

Water retentivity: Fresh mortar is sandwiched between bricks or blocks during the construction of masonry.
Moisture gets sucked by the brick or block from the water rich mortar joint. The amount of water sucked by
the brick or block from the mortar depends upon the porosity of the masonry unit, moisture content of the
brick or block at the time of construction and the ability of the mortar to retain water against brick suction.
Thus water retentivity can be defined as the ability of the mortar to retain water against the suction of the
brick or block. Mortar has cementitious materials, thus initially it requires certain amount of water for the
hydration process and development of strength. If the water loss from the mortar is large, this leads to low
watercement ratio in the mortar and improper hydration of the fresh mortar, thereby affecting the mortar
characteristics and the bond development. Water retentivity of the mortar depends upon various factors
like the mix proportion, water-cement ratio, type of cementitious binder, etc. ater retentivity of 1:6 and 1:4
cement mortars was examined using the procedure laid down in IS-2250 code.
Water retentivity values for 1:6 cement mortar using river sand and M-sand are 27.3% and 28.5%
respectively. For 1:4 cement mortar it is 25.6% and 35.6% for river sand and M-sand respectively. Thus,
water retentivity of mortars improves with the use of M-sand. Better water retentivity results in better
strength and bond development.
Brick-mortar bond strength: There should be good bond between the mortar and the brick for the
masonry to perform satisfactorily. Bond strength becomes significantly important when the masonry has
to resist tensile and shear stresses. Large number of parameters pertaining to bricks/blocks, mortars and
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blocks, mortars and construction practices influence the masonry bond strength. Surface
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in determining
the flexure
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1:6 cement mortar

M-sand and river sand was determined. Six prisms were tested in each category to get the
Flexure
bond
strength
masonry
local using
burnt1:6
clay
bricks and the 1:6 cement mortar with
value of flexure
bond
strength.
The of
flexure
bond prisms
strength using
of masonry
cement
M-sand
and
river
sand
was
determined.
Six
prisms
were
tested
in
each category to get the mean value of
(with 85% flow) was 0.06 MPa and 0.15 MPa for river sand and M-sand mortars
bondstrength
strength.
The flexure
strengthbyof150%
masonry
tively. The flexure
flexure bond
of masonry
prismbond
has improved
when using
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ed instead of river sand in the 1:6 cement mortar.

of masonry prism has improved by 150% when M-sand was used instead of river sand in the 1:6 cement
mortar.
Compressive strength of masonry: Compressive
strength of masonry was examined by testing
five brick high stack bonded masonry prisms.
Prisms (size: 105 x 225 x 445 mm, having height
to width ratio of 4.23) were prepared using
burnt clay bricks having compressive strength
of 10.1 MPa (mean value) and using 1:6 cement
mortar with river sand and M-sand. Compressive
strength of the masonry prisms was 3.35 MPa 10
and 4.38 MPa for mortar with river sand and
Compressive strength of masonry: Compressive strength of masonry was examined by testing
Msand
respectively.
arex 225
the xmean
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Fig. 5 – Flexure bond test set-up for masonry
prism
failure (typical vertical splitting cracks) using mortar with M-sand.
mortar withM-sand.
Stress-strain relationships for masonry:
Stress-strain relationship was generated by
testing stack bonded masonry prisms built
using 1:6 cement mortar. The longitudinal
strains were monitored through electrical
resistance strain gauge as shown in Fig.
6b. The stress-strain curve for the masonry
is shown in Fig. 7. The initial tangent
modulus for the masonry is 1200 MPa
and 500 MPa for the mortar with M-sand
and river sand respectively. Modulus
of masonry with M-sand is more than
double that of modulus for masonry with
river sand. The increase in modulus can
be attributed to better bond between the
mortar and the brick.
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(a) Typical failure pattern

(b) Prism with strain gauge

Fig. 6 – Stack bonded masonry prisms under compression tests

Stress-strain relationships for masonry: Stress-strain relationship was generated by testing stack
bonded masonry prisms built using 1:6 cement mortar. The longitudinal strains were monitored
through electrical resistance strain gauge as shown in Fig. 6b. The stress-strain curve for the
masonry is shown in Fig. 7. The initial tangent modulus for the masonry is 1200 MPa and 500
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The results of the tests on mortars and masonry using river sand and M-sand as fine aggregate
The results of the tests
on
mortars
and masonry using river sand and M-sand as fine aggregate can
can be
summarised
as follows.
1. Grading limits of M-sand falls within the grading Zone-II sand, grading limits specified by
be summarised as follows.
IS 383 code.
Shapes of the falls
M-sand particles
resemble
the shape
of river sand
particles.
1. Grading limits of 3.2.M-sand
within
the
grading
Zone-II
sand, grading limits specified by IS
Bulk density and specific gravity of M-sand are comparable to those of river sand.
4. Mortars with M-sand show better workability and require lower water-cement ratio to
383 code.
achieve a specific flow value when compared to mortars with river sand.
2. Shapes of the M-sand
particles
resemble
the
shape of river sand particles.
5. M-sand
mortars show higher
water retentivity
values
6. Compressive strength of mortar with M-sand is higher than that of the mortar with river
3. Bulk density and specific
gravity
of
M-sand
are
comparable to those of river sand.
sand for mortar flow in the range of 85 – 100%.
7. Flexure bond strength of masonry using M-sand mortar is significantly higher when
4. Mortars with M-sand
show better workability and require lower water-cement ratio to achieve
compared with the mortar using river sand.
8.
M-sand
mortarcompared
shows higher compressive
strength and
modulus
for masonry
when
a specific flow value when
to mortars
with
river
sand.
compared with the values for masonry using river sand.
5. M-sand mortars show higher water retentivity values
6. Compressive strength of mortar with M-sand is higher than that of the mortar with river sand
for mortar flow in the range of 85 – 100%.
7. Flexure bond strength of masonry using M-sand mortar is significantly higher when compared
with the mortar using river sand.
8. M-sand mortar shows higher compressive strength and modulus for masonry when compared
with the values for masonry using river sand.

6. Test results and discussion for concrete

Standard mix proportions for commonly used M20 and M30 grade concrete were selected following IS
456 code guidelines are given in Table 5. Various tests on fresh and hardened concrete were conducted
following the guidelines of standard codes of practice mentioned in section 3.
Consistency of concrete: This was measured by conducting a slump test. Keeping the watercement ratio
at 0.50 and using super plasticizer (at 15 ml per kg of cement as specified by the manufacturer) the slump
values were determined for both M20 and M30 mixes using river sand and M-sand as fine aggregate.
Concrete with river sand gives higher slump value. IS 456 code specifies a minimum slump of 50 mm for
medium workability. Both the concrete mixes meet this requirement irrespective of the type of sand.
Compressive and flexure strength of concrete: Compressive strength was determined by testing the 28 days
cured cube specimens (of size: 150 mm). The mean compressive strength values of 5 cube specimens are
reported in Table 5. Compressive strength of M20 and M30 grade concretes with M-sand as fine aggregate
is 6 – 9% higher when compared with the results using river sand as fine aggregate.
Flexure strength of concrete was determined using prisms (size: 100 x 100 x 500 mm) following
the IS 516 code guidelines. Three specimens were tested in each category and the mean values are reported
in Table 5. The results show that use of M-sand as fine aggregate lead to 12 – 15% higher flexure strength
when compared to the results of concrete with river sand.
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Mix
proportion
(by weight)
(C:FA:CA)*
1: 1.66: 3.33
(M30 grade)
1: 2: 4
(M20 grade)

Table 5 – Characteristics of concrete usingM-sand and river sand
* C: cement, FA: Fine aggregate, CA: Coarse aggregate;
Standard deviation values in parenthesis
W/C
Slump
River sand
M-Sand
ratio
(mm)
Compressive
Flexure
Slump
Compressive
strength
strength
(mm)
strength
(MPa)
(MPa)
(MPa)
0.50
80
42.20
42.20
55
44.78
(1.00)
(1.00)
(2.59)
0.50
110
37.68
3.29
76
41.03
(6.06)
(0.16)
(3.95)

Flexure
strength
(MPa)
4.54
(1.15)
3.86
(0.33)

Bond strength: The bond between rebar and the concrete was examined by conducting a pull out test.
The pull out test was performed using 12 mm tor-steel bar for M20 concrete following the IS 2770 code
guidelines. Fig. 8 shows the pull-out test specimens and the test set-up. The bond strength at failure (mean
of three specimens) with river sand and M-sand as fine aggregate
is 13.9 and 14.1 MPa respectively. The
13
bond strength is marginally higher in case of M20 concrete with
13M-sand.
Stress-strain characteristics of concrete: Concrete
cylindrical specimens of size 150 mm diameter and
300 mm height were cast using M-sand and river
sand as fine aggregates. After 28 days of curing the
cylinders were tested in a displacement controlled
testing machine. Fig. 9 shows the test set-up with
electrical resistance strain gauge in position and the
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Fig. 9 – Test set-up for stress-strain measurements and the failure pattern of concrete cylinder

Fig. 10 – Stress-strain curve for concrete with M-sand

Drying shrinkage: Shrinkage studies
are under progress
Drying shrinkage: Shrinkage studies are under progress
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7. Summary of results on concrete
Two commonly used grades of concretes M20 and M30 were examined for their characteristics
in fresh and hardened state. The results can be summarised as follows.
1. IS 456 code specifies a minimum slump of 50 mm for medium workability. M20 and M30

7. Summary of results on concrete

Two commonly used grades of concretes M20 and M30 were examined for their characteristics in
fresh and hardened state. The results can be summarised as follows.
1. IS 456 code specifies a minimum slump of 50 mm for medium workability. M20 and M30
grade concrete mixes meet this requirement when M-sand is used as fine aggregate.
2. Compressive strength of concrete (M20 and M30) with sand is marginally higher (6 –9%) when
compared to the concrete with river sand.
3. Flexure strength of M-sand concrete is 12 – 15% higher than that of river sand concrete.
4. Pull out bond test indicates marginally higher bond strength for M-sand concrete when compared
with the bond strength of river sand concrete.
5. The stress-strain behaviour of M-sand and river sand concretes are similar. The secant odulus
(at 30% of compressive strength) of the M20 grade concrete with M-sand and river sand is
nearly equal at 24, 000 MPa.
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Summary and Recommendations

Characteristics of mortars, masonry and concrete were examined using M-sand as fine aggregate
and the results were compared with those of river sand as fine aggregate. Two mortars (1:6 and 1: 4, cement
: sand, by volume) and two grades of concrete (M20 and M30) were considered in these investigations.
M-sand supplied by the Department of Mines and Geology was used. A natural river sand belonging to
grading Zone – II sand classification (IS 383) was used for the purposes of comparison. The following
points emerge from the experimental investigations using M-sand and river sand examined in the present
investigation.
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1. M-sand is a well graded material and falls within the grading limits specified by the IS 383
code for grading Zone –II sand. Shape of the M-sand particles resemble with those of river sand
particles. Flaky and elongated coarse particles are absent in the M-sand.
2. Mortars withM-sand exhibit better workability and water retentivity characteristics.
3. Compressive strength of mortars with M-sand is higher than that of the mortar strength with
river sand for a given flow.
4. Flexure bond strength of masonry using M-sand mortar is significantly higher than the mortar
using river sand. This indicates better adherence of mortar to the masonry unit.
5. Compressive strength and modulus for masonry using M-sand mortar is higher when compared
with the values for masonry using river sand.
6. Concrete with M-sand possess higher strength (compressive and flexure) when compared with
river sand concrete.
7. M-sand concrete possess better bond strength between rebar and concrete. M-sand concrete and
river sand concrete have similar stress-strain behaviour and stress-strain characteristics.
IS 2116 and IS 383 codes on sand for mortars and masonry specify the use of crushed stone sand for
concrete and masonry mortar. Some of the definitions and notes on crushed stone sand mentioned in these
two IS codes are highlighted below.
1. IS – 2116, clause 2.3: Crushed stone sand and crushed gravel sand: A fine aggregate produced
by crushing of stone or natural gravel.
2. IS – 383, clause 1.1: This standard covers requirements for aggregates, crushed or uncrushed,
derived from natural resources, such as river beds, deposits, rocks, bed rocks and gravel.
3. IS – 383, clause 2.1.2: Crushed stone sand is a fine aggregate produced by crushing of hard
stone
4. IS – 383, clause 2.1.3: Crushed gravel sand is a fine aggregate produced by crushing of natural
gravel.
5. IS – 383, Table 4 (clause 4.3): This Table is about fine aggregates. Fine aggregates are grouped
under four grading zones (Grading Zone I to IV). Table gives upper and lower bound limits
for the grain sizes in each grading zone. Note 1 in this Table specifies the permissible limit
enhancement for crushed stone sands. Note 1 reads as: “For crushed stone sands, the permissible
limit on % passing 150-micron IS Sieve is increased to 20%. This does not affect the 5%
allowance permitted in clause 4.3 applying to other sieve sizes”.
The present investigation shows that the characteristics of mortars and concrete using M-sand as fine
aggregate are superior when compared to the natural river sand as fine aggregate. The results pertain
to the most commonly used grading zone – II sand. M-sand falling within the grading Zone II sand,
grading limits specified by IS 383 code and manufactured from the hard rock is suitable as fine aggregate
in concrete and masonry mortars. Also, IS-2116 and IS 383 codes permit the use of crushed stone fine
aggregate in masonry mortars and concrete.
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ªêòø¢°¿ àÁð¢ð¤ù£¢è÷¢ 15, ªð£¶è¢°¿ àÁð¢ð¤ù£¢è÷¢ - 26, ªð£¶è¢°¿(Patron) - 9 àÁð¢ð¤ù£¢è÷¢ «ð£ì¢®ò¤ù¢ø¤ «î£¢ï¢ªî´è¢èð¢ðì¢ìù£¢.  
ªð¼ñ¢ð£ô£ù ñò¢ò àÁð¢ð¤ù£¢è÷¢ Þï¢î Ãì¢ìî¢î¤ø¢° õï¢¶ ê¤øð¢ð¤î¢îù£¢.
14.01.2018 GST Ãì¢ìñ¢
GST ðø¢ø¤ò Ãì¢ìî¢î¤ô¢ èôï¢¶ ªè£÷¢÷CIIô¢ Þ¼ï¢¶  ïñè¢° Ü¬öð¢¹ õï¢î¤¼ï¢î¶.  Üî¤ô¢ èôï¢¶ ªè£÷¢÷ Üè¤ô Þï¢î¤ò ºù¢ù£÷¢
î¬ôõ£¢ î¤¼. R. Þó£î£è¤¼ì¢®íù¢, àìù® ºù¢ù£÷¢ Üè¤ô Þï¢î¤ò ¶¬íî¢î¬ôõ£¢ î¤¼. Mu. «ñ£èù¢, ñò¢òî¢î¬ôõ£¢ î¤¼. K. ªõé¢è«ìêù¢,
ñò¢òî¢ ¶¬íî¢î¬ôõ£¢ î¤¼. L. ªõé¢è«ìêù¢, ªêòô£÷£¢ î¤¼. S. Þó£ñð¢ð¤ó¹, ªîù¢ ð¤ó£ï¢î¤ò ªêòô£÷£¢ î¤¼. R. ê¤õè¢°ñ££¢ Ýè¤«ò££¢ èôï¢¶
ªè£í¢´  ñ£í¢¹ñ¤°  Ü¼í¢ ªüì¢ô¤ Üõ£è÷¤ìñ¢  ïñ¶ «è£ó¤è¢¬è ñÂ Ü÷¤è¢èð¢ðì¢ì¶.
15.01.2018 ñ£í¢¹ñ¤° ÝÀï£¢ Üõ£¢èÀìù¢ êï¢î¤ð¢¹
ïñ¶ õ¤¼¶ õöé¢°ñ¢ õ¤ö£õ¤ô¢ ê¤øð¢¹ õ¤¼ï¢î¤ùó£è èôï¢¶ ªè£÷¢÷ Ü¬öð¢¹ õ¤´ð¢ðîø¢è£è ñ£í¢¹ñ¤° ÝÀï£¢ Üõ£¢è¬÷ ïñ¶
Üè¤ô Þï¢î¤ò ºù¢ù£÷¢ î¬ôõ£¢ î¤¼. R. Þó£î£è¤¼ì¢®íù¢, ñò¢òî¢î¬ôõ£¢ î¤¼. K. ªõé¢è«ìêù¢, ñò¢òî¢ ¶¬íî¢î¬ôõ£¢ î¤¼. L. ªõé¢è«ìêù¢,
ªêòô£÷£¢ î¤¼. S. Þó£ñð¢ð¤ó¹, ªîù¢ ð¤ó£ï¢î¤ò ªêòô£÷£¢ î¤¼. R. ê¤õè¢°ñ££¢ Ýè¤«ò££¢ êï¢î¤î¢îù£¢.
19.01.2018 -21.01.2018 28õ¶ Üè¤ô Þï¢î¤ò ñ£ï£´
ªðé¢èÀó¤ô¢ 28õ¶ Üè¤ô Þï¢î¤ò ñ£ï£ì¢´ Ãì¢ìñ¢ üùõó¤ 19 ºîô¢ 21 õ¬ó ï¬ìªðø¢ø¶.  Üî¤ô¢ ïñ¶ ñò¢òî¢î¤ô¤¼ï¢¶ Üè¤ô
Þï¢î¤ò ºù¢ù£÷¢ î¬ôõ£¢ î¤¼. R. Þó£î£è¤¼ì¢®íù¢, àìù® ºù¢ù£÷¢ ¶¬íî¢î¬ôõ£¢ î¤¼. Mu. «ñ£èù¢, ñò¢òî¢î¬ôõ£¢ î¤¼. K.
ªõé¢è«ìêù¢ Üõ£¢èÀñ¢,  ñò¢òê¢ ªêòô£÷£¢ î¤¼. S. Þó£ñð¢ð¤ó¹, ªð£¼÷£÷£¢ î¤¼. L. ê£ï¢î°ñ££¢,  Þ¬íê¢ ªêòô£÷£¢ î¤¼. R. ð££¢î¢î¤ðù¢ ,
ªîù¢ ð¤ó£ï¢î¤ò ªêòô£÷£¢ î¤¼. R. ê¤õè¢°ñ££¢, ñ£ï¤ôê¢ ªêòô£÷£¢ î¤¼. S. Üò¢òï£îù¢, ñ£ï¤ôð¢ ªð£¼÷£÷£¢ î¤¼. O.K. ªêô¢õó£ü¢  ñø¢Áñ¢ ïñ¶
ªêòø¢°¿, ªð£¶è¢°¿ àÁð¢ð¤ù£¢èÀñ¢ èôï¢¶ ªè£í¢ìù£¢. ªêòø¢°¿ ñø¢Áñ¢ ªð£¶è¢°¿ àÁð¢ð¤ù£¢è÷¢ àì¢ðì 50è¢°ñ¢ «ñø¢ðì¢ì àÁð¢ð¤ù£¢è÷¢
èôï¢¶ ªè£í¢ìù£¢.
Þñ¢ ñ£ï£ì¢®ô¢ ïñ¶ ñò¢òî¢î¤ø¢°
1.Overall Best BAI Centre, above 200 members (9th Consecutive Year)
2.Special Award of Conducting Platinum Jubilee Celebration
3.Best Publication Southern Builders by BAI Centre (3rd - Consecutive Year)
4.Best Chairman of BAI Functional Committee -è¢è£ù õ¤¼¶ ð¦û¢ñ£ R. Þó£î£è¤¼ì¢®íù¢ Üõ£¢èÀè¢°ñ¢,
5.Best All India Vice Presedent (South) õ¤¼¶ î¤¼ Mu. «ñ£èù¢ Üõ£¢èÀè¢°ñ¢ õöé¢èð¢ðì¢ì¶.
22.01.2018 58th PWD ASSESSMENT COMMITTEE MEETING
îñ¤ö¢ï£´ ªð£¶ð¢ðí¤î¢¶¬øò¤ù¢ 58õ¶  Assessment Committee Meeting (Special meeting for approval of M- Sand)
è¼î¢îóé¢èñ¢   è£¬ô 11 ñí¤è¢°ñ¢ PWD campus, Chennai-5 ô¢ ï¬ìªðø¢ø¶.  ïñ¶ ñò¢òî¢î¤ù¢ ê££¢ð£è ïñ¶ ¶¬íî¢î¬ôõ£¢ î¤¼. L.
ªõé¢è«ìêù¢, Üõ£¢èÀñ¢ ªîù¢ ð¤ó£ï¢î¤ò ªêòô£÷£¢ î¤¼. R. ê¤õè¢°ñ££¢ Üõ£¢èÀñ¢ èôï¢¶ ªè£í¢´ îù¢ è¼î¢¶è¢è¬÷ ªîó¤õ¤î¢ù£¢.
24.01.2017 CMDA MEETING
CMDA - Master Plan Unit -ù¢ workshop  Hotel Eco Park, Chennai-10 ô¢ è£¬ô 10ñí¤è¢° ï¬ìªðø¢ø¶.  Þî¤ô¢  ªêòô£÷£¢
î¤¼. S. Þó£ñð¢ð¤ó¹ Üõ£¢èÀñ¢, ªêòø¢°¿ àÁð¢ð¤ù£¢ î¤¼. A. êî¢î¤òï£óò£í£ Üõ£¢èÀñ¢ èôï¢¶ ªè£í¢ìù£¢.
26.01.2018 ÝÀï¼ìù¢ êï¢î¤ð¢¹
ñ£í¢¹ñ¤° ÝÀïó¤ù¢ «õí¢´«è£Àè¢è¤íé¢è ïñ¶ ñò¢òî¢î¤ù¢ ê££¢ð£è Üè¤ô Þï¢î¤ò ºù¢ù£÷¢ î¬ôõ£¢ î¤¼. R. Þó£î£è¤¼ì¢®íù¢
Üõ£¢èÀñ¢, ñò¢òî¢î¬ôõ£¢ î¤¼. K. ªõé¢è«ìêù¢  Üõ£¢èÀñ¢ °®òó² î¤ùî¢îù¢Á ñ£¬ô 6.00 ñÜí¤è¢° «îï¦£¢ õ¤¼ï¢î¤ô¢ èôï¢¶ ªè£í¢ì££¢.
31.01.2018 Goods & Service Tax è¼î¢îóé¢èñ¢
ªîù¢ùè ñò¢òî¢î¤ù¢ ê££¢ð£è è¼î¢îóé¢èñ¢ 31.01.2018 Üù¢Á æì¢ìô¢ ê«õó£ ªêù¢¬ùò¤ô¢ ï¬ìªðø¢ø¶.  Taxation °¿î¢î¬ôõ£¢ î¤¼.
S.D. èí¢íù¢  Üõ£¢è÷¢ ï¤èö¢ê¢ê¤¬ò ªî£ìé¢è¤ ¬õî¢î££¢.  ïñ¶ ñò¢òî¢î¬ôõ£¢ î¤¼. K. ªõé¢è«ìêù¢  Üõ£¢è÷¢ îî¤¼. G. óõ¦ï¢î¤óï£îù¢, IRS,
GST, Commisioner î¤¼ñî¤. R. ²ð¢ó¤ò£, Asst. Commissoner, GST , î¤¼. î¤ô¦ðù¢, Asst. Commissioner. î¤¼.M.K. ñî¤õ£íù¢ Üõ£¢è¬÷
Üø¤ºèñ¢ ªêò¢¶  ¬õî¢î££¢.  
î¤¼. M.K. ñî¤õ£íù¢ Üõ£¢è÷¢ GST E-way bill   ðø¢ø¤ò õ¤õóé¢è¬÷ Power Point Presentation ºôñ¢ àÁð¢ð¤ù£¢èÀè¢°
õ¤õóñ£è â´î¢¶è¢ Ãø¤ù££¢.  ÞÁî¤ò£è «è÷¢õ¤ ðî¤ô¢   Üñ£¢õ¤ô¢ î¤¼. G. óõ¦ï¢î¤óï£î¢ IRS Commissioner Üõ£¢è÷¢ àÁð¢ð¤ù£¢è÷¢ «èì¢ì
«è÷¢õ¤èÀè¢° ñ¤è¾ñ¢ ªð£Á¬ñò£è¾ñ¢, ªî÷¤õ£è¾ñ¢ õ¤÷è¢èñ÷¤î¢î££¢.  Üè¤ô Þï¢î¤ò ºù¢ù£÷¢ î¬ôõ£¢ î¤¼. R. Þó£î£è¤¼ì¢®íù¢ Üõ£¢è÷¢  
commissioner Üõ£¢è¬÷ ð£ó£ì¢®ð¢ «ðê¤ù££¢. èôï¢¶ ªè£í¢ì Ü¬ùõ¼è¢°ñ¢ ªîù¢ùè ñò¢òî¢î¤ù¢ ê££¢ð£è î¤¼. S. Þó£ñð¢ð¤ó¹ Üõ£¢è÷¢
ïù¢ø¤ Ãø¤ù££¢.  ñî¤ò õ¤¼ï¢¶ìù¢ Ãì¢ìñ¢ ï¤¬øõ¬ìï¢î¶.
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+5% GST
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M. Sekar
Managing Director

DOORS

WINDOWS

ARCH WINDOWS

MANUFACTURER OF
UPVC
WINDOWS & DOORS

20 YEARS
WARRANTY
# 21,Kalaivanar street, Oragadam, Ambattur, Ch - 53
Pughazendhi : 99404 31134 Senthil Murugan : 9566043344
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Total Concrete Solutions

Your Partner in Production, Transportation & Placement of Concrete

Batching Plants I Concrete PumpsI Transit Mixers I Concrete Recycling Plants I Belt Conveyors I Separate Placing Booms I Shotcrete PumpsI Tower Cranes

ISO 9001:2008 :: OHSAS 18001: 2007 :: ISO 14001:2004
F 71 - 72, SIPCOT Industrial Park, Irungattukottai, Sriperumpudur Taluk, Kancheepuram District, Tamil Nadu - 602117
Phone : 044 71378106 Visit us at www.schwingstetterindia.com
MUMBAI 022 25624863 / 64, 30718300 / 33555588 I NEW DELHI 011 3092 8500 / 33555588
HYDERABAD 040 6615 1783 / 33555588 I BANGALORE 080 4243 8400 / 33555588
KOLKATA 033 3322 3300 / 33555588 I COCHIN 0484 4055984 / 3355558
AHMEDABAD079 40244200 / 33555588 I PUNE 020 26055651 / 2 / 33555588
MOHALI 0172 3957500 / 3957503 I BHUBANESWAR 0674 2463999 / 3355558
GUWAHATI 0361 2234738 I RAIPUR 0771 2562325

