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Ýê¤ó¤ò£ ñìô

Üù¢¹¬ìò¦˜ õíè¢è‹,

ü¨¬ôî¢ î¤é¢è÷¢ Þóí¢ì£ñ¢ ï£÷¢ èì¢´ï£¢è÷¤ù¢ è£õôó£èî¢ î¤è¿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÷¢ îù¶ 80õ¶ Üè¬õò¤ô¢ Ü®ªò´î¢¶ ¬õè¢è¤ø££¢ âù¢ð¶ °ø¤ð¢ð¤ìî¢îè¢è¶.  
²ñ££¢ 45 Ýí¢´ è£ôñ¢ èì¢´ï£¢ êé¢èî¢î¤ø¢° îù¢¬ù º¿¬ñò£è Ü£¢ð¢ðí¤î¢¶è¢ ªè£í¢´ 
Þù¢Á õ¬ó æ£¢ Þ¬÷ëó£è «õè‹ ñŸÁ‹ M«õèˆ¶ì¡ èì¢´ï£¢ êé¢èî¢î¤ø¢° Ü¼ñ¢ðí¤ 
Ýø¢ø¤ õ¼ñ¢ ð¦û¢ñ£ Üõ£¢è÷¢ ðô¢ô£í¢´ ï¦Çö¤ õ£ö¢ï¢¶ ïñè¢° õö¤è£ì¢®ì «õí¢® 
õíé¢°è¤«ø£ñ¢.  

è£ôñ¢ è£ôñ£è ñù¤î °ôî¢¬î ªî£ì£¢ï¢¶ ªè£í¢®¼è¢°ñ¢ å¼ «è÷¢õ¤ Þð¢«ð£¶ Þù¢Âñ¢ 
«õèñ£èð¢ ðó¾è¤ø¶.  àôèñ¢ Üö¤ï¢¶ õ¤´ñ£? Þ¶î£ù¢ Üï¢îè¢ «è÷¢õ¤, ñ£ò£¢è÷¤ù¢ 
ï£èó¤èî¢î¤ô¢  ªî£ìé¢è¤ ¹õ¤ ªõð¢ðñ£îô¢ è¼¶«è£÷¢ õ¬ó êèôºñ¢, ñù¤î °ôî¢¬î Þï¢îè¢ 
«è÷¢õ¤¬ò «ï£è¢è¤ î÷¢Àè¤ù¢øù.  ðù¤ ñ¬ôè÷¢ à¼°è¤ù¢øù,  ñ¬ôè÷¢ êó¤è¤ù¢øù, èìô¢ 
ñì¢ìñ¢ àò£¢è¤ø¶, î¦¾è÷¢ Íö¢°è¤ù¢øù. Üì£¢ õùé¢è÷¢, ôì¢êè¢èíè¢è£ù î£õó Þùé¢è÷¢, 
ðô¢ô£ò¤óè¢èíè¢è£ù  ð£½ì¢®è÷¢, ðø¬õè÷¢, àò¤«ó£ì¢ì ñ¤è¢è ï¦£¢ ï¤¬ôè÷¢, ï¦£¢ õ£ö¢¢ 
àò¤ó¤ùé¢è÷¢, åì¢´í¢í¤è÷¢, ¸í¢µò¤ó¤è÷¢ ò£¾ñ¢ Üö¤ï¢¶ ªè£í¢®¼è¢è¤ù¢øù.  

ê¤é¢èé¢èÀñ¢, ¹ô¤èÀñ¢, è£Â¬ø «õé¢¬èèÀñ¢, æé¢è¤ô¢èÀñ¢ «ê£¬ôð¢ð£®èÀñ¢ 
Üö¤ï¢î ð¤ù¢ ñù¤îù¢ ñì¢´ñ¢  âð¢ð® àò¤£¢ õ£ö º®»ñ¢. ñ¼î¢¶õ «ðó¤ìó¤ô¤¼ï¢¶  ïñ¢ 
õ¤ë¢ë£ù¤è÷¢ àó¤ò ñ¼ï¢î¤¬ù èí¢´ð¤®î¢¶ ïñ¢¬ñ è£î¢¶è¢ ªè£÷¢÷ô£ñ¢. Ýù£ô¢ Þòø¢¬è 
«ðó¤ì¬ó ò£ó£½ñ¢ ªõô¢ô Þòô£¶ âù¢ð¬î àí£¢ï¢¶ ï£ñ¢ åõ¢ªõ£¼õ¼ñ¢ ê¤ï¢î¤è¢è 
«õí¢®ò «ïóñ¤¶. Üù¢ð£¢è«÷ ²ø¢Áê¢ Åö¬ô âù¢ù õ¤¬ô ªè£´î¢«îÂñ¢ ð£¶è£ð¢«ð£ñ¢.  
Þòø¢¬è«ò£´ Þ¬òï¢¶ õ£ö ºø¢ð´«õ£ñ¢.  

«è£õ¤ì¢-19 ªè£«ó£ù£õ¤ù¢ «è£óð¢ð¤®ò¤ô¤¼ï¢¶ ªè£ë¢êñ¢ ªè£ë¢êñ£è ñè¢è÷¢ õ¤´ðì¢´ 
õ¼ñ¢ Þï¢î Þè¢èì¢ì£ù è£ô Åöô¤ô¢ àé¢è÷¢ Ýø¢ø¬ô õ÷£¢î¢¶è¢ ªè£÷¢÷ â¶ õï¢î£½ñ¢ 
èôé¢è ñ£ì¢«ìù¢ âù¢Á º®ªõ´é¢è÷¢.  Þï¢î âí¢íñ¢, Ü¶ â¶õ£è¤Âñ¢ àé¢è÷¢ º¿ 
õ£ö¢è¢¬è¬ò,  Þòô¢¹ õ£ö¢è¢¬è¬ò î´è¢è º®ò£¶ âù¢ð¬î àí£¢ï¢¶ ªè£÷¢Àé¢è÷¢.  

îù¢ùñ¢ð¤è¢¬è, ðôñ¢, ñø¢Áñ¢ ñù àÁî¤¬ò õ÷£¢î¢¶è¢ ªè£÷¢Àé¢è÷¢.  õ¤®ò¬ô «ï£è¢è¤ 
õ¤ö¤î¢î¤¼é¢è÷¢. âî¤£¢è£ôñ¢ Þù¢ðñòñ£°ñ¢.

		  Þ´ñ¢¬ðè¢° Þ´ñ¢¬ð ð´ð¢ð£¢ Þ´ñ¢¬ðè¢°
		  Þ´ñ¢¬ð ðì£Ü îõ£¢

¶ù¢ðñ¢ Å¿ñ¢ «ð£¶ ¶õí¢´ «ð£è£î£õ£¢è÷¢ Üï¢îî¢ ¶ù¢ðî¢¬î«ò ¶ù¢ðî¢î¤ô¢ Ýö¢î¢î¤ 
Üî¬ù «î£ô¢õ¤»øê¢ ªêŒõ££¢è÷¢.

âù¢Áñ¢ Üù¢¹ìù¢
S. Üò¢òï£îù¢
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Üù¢¹¬ìò¦˜ õíè¢èñ¢
ïñ¶ Üè¤ô Þï¢î¤ò èì¢´ï£¢ êé¢èî¢î¤ù¢ ºù¢ù£÷¢ î¬ôõ¼ñ¢, è£ð¢ð£÷¼ñ£ù ð¦û¢ñ£ R.Þó£î£è¤¼û¢íù¢ 

Üõ£¢è÷¶ âí¢ðî£õ¶ ð¤øï¢îï£÷£ù ü¨¬ô 2ñ¢ ï£÷¢ Üù¢Á Üè¤ô Þï¢î¤òî¢ î¬ôõ£¢, ñò¢ò ï¤£¢õ£è¤è÷¢, 
ªêòø¢°¿, ªð£¶è¢°¿ àÁð¢ð¤ù£¢è÷¢ ñø¢Áñ¢ ºù¢«ù£®è÷¢ è£ªí£÷¤ õ£ò¤ô£è Üõ¼è¢° ð¤øï¢î ï£÷¢ 
õ£ö¢î¢¶è¢è¬÷î¢ ªîó¤õ¤î¢¶è¢ ªè£í¢ìù£¢.  èì¢´ï£¢ êºî£òî¢î¤ù¢ Üó¤ò ªð£è¢è¤ûºñ¢, ïñ¶ ï¤óï¢îó 
õö¤è£ì¢®»ñ£ù ð¦û¢ñ£ Üõ£¢è÷¢ ï¦Çö¤ Ý«ó£è¢è¤òñ£è õ£ö¢ï¢¶ ïñè¢° âù¢ªøù¢Áñ¢ õö¤è£ì¢ì «õí¢´ñ¢  
âù ªîù¢ùè ñò¢òñ¢ ñùñ£ó õ£ö¢î¢î¤ õíé¢°è¤ø¶. 

ªè£«ó£ù£ âù¢Âñ¢ ªè£®ò ¬õóê¤ù¢ î£è¢èî¢î¤ù£ô¢ èìï¢î äï¢¶ ñ£îé¢èÀè¢°ñ¢ «ñô£è Üè¤ô 
àôèºñ¢ ú¢îñ¢ð¤î¢¶ à÷¢÷¶.   Üîù¢ î£è¢èî¢î¤ù¢ õ¦ó¤òî¢î¤ô¢ ï£ºñ¢ Ýì¢ðì¢´ Üóê¤ù¢ Üø¤¾Áî¢îô¢è÷¤ù¢ 
ð®  ªõ÷¤ò¤ô¢ õó Þòô£ñ½ñ¢  å¼õ¬ó å¼õ£¢ «ïó¤ô¢ êï¢î¤è¢è º®ò£ñ½ñ¢ ºìé¢è¤è¢ è¤ìï¢«î£ñ¢.  
Ýò¤Âñ¢ ïñ¶ ñò¢òî¢î¤ù¢ ªêòô¢ð£´è÷¤ô¢  ²ùè¢èñ¢ ãø¢ðì¢´ õ¤ì£îõ£Á èõùñ£è ªêòô£ø¢ø¤è¢ ªè£í¢´ 
õ¼è¤«ø£ñ¢.  îø¢«ð£¶ ï£ñ¢ Ü¬ùõ¼ñ¢ Üø¤ï¢¶ ªè£÷¢÷ «õí¢®ò ªè£«ó£ù£õ¤ø¢° ð¤ï¢¬îò è£ô àí¾ 
èì¢ì¬ñð¢¹ °ø¤î¢¶ 27.07.2020 Üù¢Á ãø¢ð£´ ªêò¢òð¢ðì¢ì è£ªí£÷¤ õ£ò¤ô£ù èôï¢î£ò¢¾è¢ Ãì¢ìî¢î¤ô¢ 
ì£è¢ì£¢.G. ê¤õó£ñù¢, BSMS.,Ph.d.,Üõ£¢è÷¢ èôï¢¶ ªè£í¢´ à¬óò£ø¢ø¤ àÁð¢ð¤ù£¢è÷¤ù¢ êï¢«îèé¢èÀè¢° 
õ¤¬ìò÷¤î¢î££¢.  

ïñ¶ ªîù¢ùè ñò¢òñ¢ Ü¬ùî¢¶ ªêòô¢ð£´è÷¤ô¢ ê¤øï¢¶ õ¤÷é¢°õ«î£´ Ü¬ùî¢¶ ñò¢òé¢èÀè¢°ñ¢ 
ºù¢«ù£®ò£è ªêòô¢ðì¢ì ê£î¬ùè÷¢ ðô ¹ó¤ï¢¶  ðô¢«õÁ ï¤¬ôè÷¤ô¢ ð£ó£ì¢ìð¢ðì¢´  Ýí¢´«î£Áñ¢ 
ðô¢«õÁ ¶¬øè÷¤½ñ¢ ê¤øð¢ð£è ªêòô¢ðì¢ì¬ñè¢è£è  Üî¤èðì¢êñ£ù õ¤¼¶è¬÷»ñ¢ ªðø¢Á õ¼è¤ø¶.  
ñò¢òî¢î¤ù¢ î¬ôõ£¢, ªêòô£÷£¢ âù¢ø âï¢î å¼ îù¤ ïðó£½ñ¢ Ü¬ùî¢¬î»ñ¢ ªêòô¢ð´î¢î¤ ê£î¤î¢¶ õ¤ì 
º®ò£¶.  ñò¢ò ï¤£¢õ£è¤è÷¢, ªêòø¢°¿ ñø¢Áñ¢ ªð£¶è¢°¿ àÁð¢ð¤ù£¢è÷¢ Ü¬ùõ¼ñ¢ åù¢Á ðì¢´ Ãì¢ì£è 
à¬öî¢¶ ïñ¶ ñò¢òî¢î¤ù¢ ªð¼¬ñ¬ò  ñ£ø£¶ è£ð¢ð¶ ñì¢´ñô¢ô ªñù¢«ñ½ñ¢ ªð¼¬ñò¬ìòê¢ ªêò¢ò 
«õí¢´ñ¢.  è¤¬ìè¢èð¢ªðÁñ¢ âï¢î ªð¼¬ñò£ò¤Âñ¢ Ü¶ ïñ¶ Ãì¢´ ºòø¢ê¤è¢° è¤¬ìî¢î ªð¼¬ñ«ò.  
Þï¢î «ïóî¢î¤ô¢ ñò¢òî¢î¬ôõ£¢ ñìô¢ õ£ò¤ô£è  àé¢è÷¢ Ü¬ùõ¬ó»ñ¢ åù¢Áðì¢´ Þù¢Âñ¢ ê¤øð¢ð£è 
à¬öè¢è àÁî¤ ªè£÷¢÷ «õí¢´è¤«øù¢.  ñò¢òî¢î¤ù¢ «õí¢´«è£¬÷ ãø¢Á ºîô¬ñê¢êó¤ù¢ ªè£«ó£ù£ 
ï¤õ£óí ï¤î¤è¢° ªè£¬ìò¤¬ù  Ü÷¢÷¤è¢ ªè£´î¢î è¼¬í ñ¤° à÷¢÷é¢èÀè¢° âù¶ ñùñ££¢ï¢î 
ïù¢ø¤ò¤¬ù àó¤î¢î£è¢°è¤«øù¢.  Üî¤½ñ¢ ê¤ô£¢  åð¢¹è¢ªè£í¢ìõ£Á îõ¤£¢è¢è Þòô£î è£óíé¢è÷¤ù£ô¢ è£ô 
î£ñîñ£ù£½ñ¢ îó à÷¢÷ù£¢.  Üõ£¢èÀè¢°ñ¢ âù¶ ñùñ££¢ï¢î ïù¢ø¤.  

îø¢«ð£¶ ïñ¶ ï£´ ªè£«ó£ù£õ¤ù¢ ð¤®ò¤ô¤¼ï¢¶ ªè£ë¢êñ¢ ªè£ë¢êñ£è õ¤´ðì¢´ õ¼õî£ô¢ ïñ¶ 
Üó²ñ¢ áóìé¢è¤ô¢ ðô¢«õÁ î÷£¢¾è¬÷ Üõ¢õð¢«ð£¶ Üø¤õ¤î¢¶ õ¼è¤ø¶.  Þï¢îê¢ êñòî¢¬î ðòù¢ð´î¢î¤  
ï£ñ¢ Ãì¢ì£è ªêòô¢ðì¢´  ïñ¶ ñò¢òî¢î¤ù¢ ªð¼¬ñ¬ò ð¬óê£ø¢ø¤ ñùñè¤ö¢ê¢ê¤»ñ¢, ñù ï¤¬ø¾ñ¢ 
ªè£÷¢«õ£ñ¢.  ñù ï¤¬ø¾ Þòø¢¬èò£è«õ ïñ¶ ñùî¤ô¢ ï¤¬øï¢¶÷¢÷ ªêô¢õñ¢.  Ü¶ ð¤øó¶ âí¢íî¢î¤ô¢ 
Þ¼ï¢¶ õ¼õîô¢ô.  ð¤øó¶ ð£ó£ì¢®ø¢è£è«õ£, Ýìñ¢ðóî¢î¤ø¢è£è«õ£, «õí¢ì£ ªõÁð¢ð£è«õ£ ªêò¢»ñ¢ 
ªêòô¢è÷¤ô¢ Üù¢ø¤  ï£ñ¢ ïñ¢ ñùªñ£ù¢ø¤ º¿ ß´ð£ì¢´ìù¢ ªêò¢»ñ¢ ªêòô¢è÷¤ô¢ Þ¼ï¢«î è¤¬ìè¢è¤ù¢ø¶.. 
ï£ñ¢ ïñ¢ ðí¤ò¤¬ù º¿ ß´ð£ì¢´ìù¢ ªêò¢«õ£ñ¢.

Þï¢î ªè£«ó£ù£ è£ôî¢î¤ô¢  ï£ñ¢ ïñ¶ îù¤ð¢ðì¢ì ªî£ö¤ô¢ ó¦î¤ò£ù âï¢î å¼ ªêò¬ô»ñ¢ âð¢ð£´ 
ðì¢ì£õ¶ ªêòô¢ð´î¢î¤  õ¼è¤«ø£ñ¢.  Ü«î ºòø¢ê¤¬ò ïñ¶ ñò¢ò ªêòô¢ð£´è÷¤½ñ¢ è£ì¢´«õ£ñ¢.  
Ü«ùèñ£è  ªêð¢ìñ¢ð£¢ Ýóñ¢ðñ¢ ªî£ìé¢è¤ Üñ¢ñ£î ï´õ¤«ô«ò áóìé¢° ã¶ñ¤ù¢ø¤ º¿¬ñò£è ð¬öò 
ªêòô¢ð£ì¢´ ï¤¬ôè¢° î¤¼ñ¢ð¤õ¤´«õ£ñ¢ âù ïñ¢¹è¤«øù¢.  àÁð¢ð¤ù£¢è÷¢ Ü¬ùõ¼ñ¢ îî¢îñ¶ ªê£ï¢îî¢ 
ªî£ö¤¬ô õ÷£¢î¢¶è¢ªè£÷¢õ«î£´ ê¦ó£ù àí¾, æò¢¾, ªð£¿¶«ð£è¢°, àøè¢èñ¢ âù î¤ì¢ìñ¤ì¢´ 
ï¤¬øõ£ù ñè¤ö¢ê¢ê¤«ò£´ñ¢, ñù ï¤¬ø«õ£´ñ¢ õ£ö «õí¢´ñ¢ âù õ£ö¢î¢¶è¤«øù¢.  Ãì«õ ïñ¶ ñò¢òî¢î¤ù¢ 
ªð¼¬ñ¬ò ªñù¢«ñ½ñ¢ ªð¼è¢è Üòó£¶ à¬öè¢è êðîñ¢ ãø¢«ð£ñ¢ âù¾ñ¢ «õí¢´è¤«øù¢. 

âù¢Áñ¢ Üù¢¹ìù¢
L. ê£ï¢î°ñ££¢

ñòòîî¬ôõ£ ñìô 
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A.R.Santhakumar
Former Emeritus Professor,  

Department of Civil  
Engineering IIT Madras

REPAIR AND REHABILITATION OF  

CORROSION AFFECTED  
STEEL STRUCTURE

Abstract
Corrosion, fire protection and fatigue failure of steel structures are some of the main concerns of an engineer 

involved in the design and construction of structural steel work and these aspects do warrant extra attention. A review 
of international literature and the state-of-the-art in steel construction would show the designer that many aspects of 
corrosion, fire and fatigue behavior of structural steel work are still major issues. Although considerable amount of work 
has been done the protection of steel work against corrosion is still a major issue.  For example, the steel construction 
industry has developed excellent protective coatings that would retain service life even after 20 years without any 
attention! Similarly, the emergence of ‘fire engineering of steel structures’ as a specialized discipline has addressed many 
of the concerns regarding the safety of structural steel work under fire. In India ‘Fire Resistant Steels (FRS)’ are available 
which are quite effective in steelwork subjected to elevated temperatures. They are also cost effective compared to mild 
steel! Similarly, fatigue behavior of steel structural systems has been researched extensively in the past few decades and 
has been covered excellently in the published literature. The revised Indian code IS 800 has introduced separate sections 
on each of these aspects pertaining to steel structures. Repair techniques of Steel work in bridges and towers is another 
issue which is briefly covered in this paper
Introduction

Corrosion is an electro-chemical process involving an anode, a cathode and an electrolyte. In the case of steel, when 
favorable condition for corrosion occurs, the ferrous ions go into solution from anodic areas. Electrons are then released 
from the anode and move through the cathode where they combine with water and oxygen to form hydroxyl ions. These 
react with the ferrous ions from anode to produce hydrated ferrous oxide, which further gets oxidized into ferric oxide, 
which is known as the ‘red rust’.

From the above discussion, it is clear, that the main interest of the structural designers is to prevent the formation of 
these “corrosion batteries”. For example, if we can wipe out the ‘drop of water’ shown in Fig.1, the corrosion will not take 
place!

Hence using the “eliminate the electrolyte” principle, wherever possible we need to device detailing and protection to 
surfaces of structural steel work to ensure that the combination of oxygen and water are avoided and hence the corrosion 
batteries are avoided. On the other hand, steel is anodic in the presence of stainless steel or brass and cathode in the 
presence of zinc or aluminum and the second property can be used to protect it from corrosion.
Types of Corrosion
Pitting corrosion: 

As shown in Fig.1, The anodic areas form a corrosion pit. This can occur 
with mild steel immersed in water or soil. This common type of corrosion is 
essentially due to the presence of moisture aided by improper detailing or 
constant exposure to alternate wetting and drying. This form of corrosion 
could easily be tackled by encouraging rapid drainage by proper detailing 
and allowing free flow of air, which would dry out the surface
Crevice corrosion: 

The principle of crevice corrosion is shown in Fig.2. The oxygen 
content of water trapped in a crevice is less than that of water which is 
exposed to air. Because of this the crevice becomes anodic with respect to 
surrounding metal and hence the corrosion starts inside the crevice
Bimetallic corrosion: 

When two dissimilar metals (for e.g. Iron and Aluminum) are joined 
together in an electrolyte, an electrical current passes between them and 
the corrosion occurs. This is because, metals in general could be arranged, 
depending on their electric potential, into a table called the ‘galvanic series’. The farther the metals in the galvanic series 
are, the greater the potential differences between them causing the anodic metal to corrode. A common example is the 
use of steel screws in stainless steel members and also using steel bolts in aluminum members. Obviously such a contact 
between dissimilar metals should be avoided in detailing.

Fig.1. Mechanism of corrosion in steel

Fig.2. Mechanism of crevice corrosion



Stress corrosion: 
This occurs under the simultaneous influence of a static tensile stress and a specific corrosive 

environment. Stress makes some spots in a body more anodic (especially the stress concentration 
zones) compared with the rest as shown in Fig.3. The crack tip in Fig.3 is the anodic part and it 
corrodes to make the crack wider. This corrosion is not common with ferrous metals though some 
stainless steels are susceptible to this.
Fretting corrosion: 

If two oxide coated films or rusted surfaces are rubbed together, the oxide film can be 
mechanically removed from high spots between the contacting surfaces as shown in Fig. 
4. These exposed points become active anodes compared with the rest of the surfaces and 
initiate corrosion. This type corrosion is common in mechanical components.
Bacterial corrosion: 

This can occur in soils and water as a result of microbiological activity. Bacterial 
corrosion is most common in pipelines, buried structures and offshore structures.
Hydrogen embrittlement: 

This occurs mostly in fasteners and bolts. The atomic hydrogen may get absorbed into the surface of the fasteners. 
When tension is applied to these fasteners, hydrogen will tend to migrate to points of stress concentration. The pressure 
created by the hydrogen creates and/or extends a crack. The crack grows in subsequent stress cycles. Although hydrogen 
embrittlement is usually included in the discussion about corrosion, actually it is not really a corrosion phenomenon.
Corrosion Protection Structural Steel

Corrosion Protection methods – The methods of corrosion protection are governed by actual environmental conditions 
as per IS: 9077 and IS: 9172. The main corrosion protection methods are given below (Cl. 15.2.3):

a)  Controlling the Electrode Potential
b)  Inhibitors
c)  Inorganic/Metal Coatings or Organic/Paint systems
Taking care of the following points can provide satisfactory corrosion protection to most structural steel elements: 

The design, fabrication and erection details of exposed structure should be such that good drainage of water is ensured. 
Standing pool of water, moisture accumulation and rundown of water for extended duration are to be avoided. The details 
of connections should ensure that :
• All exposed surfaces are easily accessible for inspection and maintenance.
• All surfaces not so easily accessible are completely sealed against-ingress of 

moisture.
• Avoiding of entrapment and accumulation of moisture and dirt in components  
   and connections by suitable detailing as shown in Fig.5
• Avoiding contact with other materials such as bimetallic connections.
• Detailing the structural steel work to enhance air movement and thereby 

keeping the surfaces dry as shown in Fig.6
• Providing suitable drain holes wherever possible to initiate easy draining of   

the entrapped water as shown in Fig.7
• Providing suitable access to all the components of steel structures for  

periodic maintenance, cleaning and carrying out inspection and maintenance at regular intervals.
• Providing coating applications to structural steel elements. Metallic coatings such as Hot-dip galvanizing, metal  

spray coatings, etc. are very effective forms of corrosion protection. 
• Cleaning of the surfaces and applying suitable paints is the most commonly used and reliable method of corrosion  

protection.
Structural steel comes out of the mill with a mill scale on its surface. On weathering, water penetrates into the fissures 

of the mill scale and rusting of the steel surface occurs. The mill scale loses its adhesion and begins to shed. Mill scale 
therefore needs to be removed before any protective coatings are applied. The surface of steel may also contain dirt 
or other impurities during storage, transportation and handling. The various surface preparation methods are briefly 
explained below.
Manual preparation: 

This is a very economical surface cleaning method but only 30% of the rust and scale may be removed. This is usually 
carried out with a wire brush.

Fig.3. Stress corrosion

Fig.4.The mechanism of 
 fretting corrosion

Fig.5. Simple orientation of 
members to avoid dirt and water 

entrapment

Fig 7 Provision of 
drain holes wherever 
possible

Fig 6 Detailing 
to enhance air 
movement between 
joints
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Structural steel comes out of the mill with a mill scale on its surface. On weathering, water penetrates into the fissures 
of the mill scale and rusting of the steel surface occurs. The mill scale loses its adhesion and begins to shed. Mill scale 
therefore needs to be removed before any protective coatings are applied. The surface of steel may also contain dirt 
or other impurities during storage, transportation and handling. The various surface preparation methods are briefly 
explained below.
Manual preparation: 

This is a very economical surface cleaning method but only 30% of the rust and scale may be removed. This is usually 
carried out with a wire brush.
Mechanical preparation: 

This is carried out with power driven tools and up to 35% cleaning can be achieved. This method is quite fast and 
effective.
Flame cleaning: 

In this process an Oxy-gas flame causes differential thermal expansion and removes mill scale more effectively.
Acid pickling: 

This involves the immersion of steel in a bath of suitable acids to remove rust. Usually this is done before hot dip 
galvanizing (explained in the next section).
Blast cleaning: 

In this process, abrasive particles are projected at high speed on to the steel surface and cleaning is effected by abrasive 
action. The common blast cleaning method is the ‘sand blasting’. However in some states of India, sand blasting is not 
allowed due to some environmental reasons.
Protective coatings

The principal protective coatings applied to structural steel work are paints, metal coatings or combination of these 
two. Paints basically consist of a pigment, a binder and solvent. After the paint has been applied as a wet film, the solvent 
evaporates leaving the binder and the pigment on the surface. In codes of practices relating to corrosion protection, the 
thickness of the primer, the type of paints and the thickness of the paint in term of microns are specified depending upon 
the corrosive environment. 

The codes of practice also specify the frequency with which the change of paint is required. Metal coatings on 
structural steel work are almost either zinc or aluminum. Hot dip Zinc coatings known as “galvanizing”, involves dipping 
of the steelwork into a bath of molten Zinc at a temperature of about 450 degree C. The work piece is first degreased and 
cleaned by pickling to enhance the wetting properties. Sometimes hot dip aluminizing is also done. Alternatively, metal 
coating could also be applied using metal spraying

The corrosion of steel in a dry interior environment is virtually insignificant. For example, structural steel work in the 
interiors of offices, shops, schools, hostels, residences, airport terminals, hospitals etc. will not corrode noticeably during 
the expected 50-year life of the structure. Hence in these situations no protective coating is required and the structural 
steel work may be left exposed. Only when the structural steel work is exposed to moisture in an interior environment 
such as kitchens, sports halls etc. a little attention is needed in the detailing of the steel work or in the form of thin 
protective coatings. Structural steel work will need protective coatings in slightly intensive corrosive environment such 
as some industrial buildings, dairies, laundries, breweries etc. The above mentioned situations can be termed as ‘low 
to medium’ risk categories. Structural steel work exposed to highhumidity and atmosphere, chemical plants, foundries, 
steel bridges, offshore structures would fall into the “high risk” category.

Structural steel work that is categorised into high-risk group requires better surface preparation and sufficient 
thickness of the anti-corrosive paints. As we review the protective coatings such as the paints available in the market 
to-day many of the paints can perform very satisfactorily for 5-7 years. Specially prepared epoxy paints when applied 
in sufficient thickness after a good surface preparation, can last as high as 20 years!! Corrosion of steel is no longer the 
major problem that it once was and the protective methods no longer pose any major disincentive for using steel in the 
building industry. For the purpose of selecting a suitable paint system, the corrosion risk groups of structural steel work 
are classified according to their location and their intended service; however the same classification can also be done 
depending on the exterior environment of the structural steel work as in Table.1. 

The general environment, to which steel structure is exposed during its working life, is classified into five 
levels of exposure conditions namely mild, moderate, severe, very severe and extreme (Cl 15.2.2). For example, 
surfaces which are protected as in interior of buildings are classified as mild while those exposed to saturatedsalt 
air in coastal area are classified as severe. The code gives a description of each of these exposure conditions and 
they can be assumed to correspond to a certain atmospheric condition as shown in Table 1. For each atmospheric 
condition, the coating system to be adopted for a desired number of years is given. For desired life of 18years in  
polluted inland environment coating system 4 to be selected and so on. The coating system may consist of a primer, a 
thickening coat and a wearing coat of paint.
Table 1. Protection guide for steel work application (Section 15.2.5)
(a) Desired life in different environments (in years) under various coating systems



Southern Builder | 09

Repair Techniques
Splicing(Doublers):

Where the damage due to corrosion is localised, the members or portions of members can be strengthened by splicing 
new sections alongside the corroded portions, so that the stress is transferred to the new material. This technique can 
also be used for members which have been overstressed or buckled. When the new sections are similar to the damaged 
portions they are called doublers.
Replacement

Where the corrosion is severe or plates or doublers cannot be used replacement of the member may become necessary.
Encasement or sheathing

Plating is not a permanent solution. One should expect corrosion of new and old parts even after repair. For permanent 
solution the spliced member may be sheathed by nonferrous material like FRP.
Members, Back to back

Corrosion occurring between members back to back is quite common. A good detailing practice could avoid the 
corrosion. In such cases before the loss is sever the seal weld is made intact to prevent moisture entering between the 
back and back.
Connections

Connections usually act as stress raisers and hence are vulnerable for corrosion damage. Replacement of connections 
or provision of stronger connections are the solutions.
Case Studies

The presentations include the case studies of Bridges and towers
  

"If you want to  
Shine like a Sun.

First Burn
Like a Sun"
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î¤¼. S.D. èí¢íù¢
Taxation Committee

TAX CORNER

MEANING OF JOINT DEVELOPMENT AGREEMENT (JDA) 
IN OUR STATE, WE CALL THE JDA AS JOINTVENTURES UNDER NORMAL BUSINESS TERM

An arrangement whereby a landowner contributes his land for the construction of a real estate project and developer 
undertakes the responsibility for the development of property, obtaining approvals, performing legal formalities and 
marketing the project. The landowner enters into an agreement and gives a General Power of Attorney to the developer, 
assigning him duty to obtain the mandatory approvals  from various  authorities  and   allows  the developer to enter  the 
land  and  do all necessary things  for undertaking the construction.
Types of Joint Development agreement :
 Area Sharing Agreement
 Pure Residential Project
 Pure Commercial Projects
 Residential cum Commercial Projects
 Revenue Sharing
 Combination of Area & Revenue Sharing

JOINT DEVELOPMENT VS. JOINT VENTURE VS. CO-OWNERSHIP VS. PARTNERSHIP   
‘Joint Development’ should not be understood as ‘Joint Venture’ or ‘Co-ownership’ or ‘Partnership’ because it is done 

on Principal to Principal basis. Further the three terms are quite different having different meaning, areas of operation, 
taxability etc. [Faqir Chand Gulati vs Uppal Agencies Pvt. Ltd. & Anr on 10 July, 2008 SC Civil Appeal No. 3302 of 2005]

TAXABLE LIMBS UNDERJDA 
1. Transfer of development rights (TDR) from landowner to the developer.
2. Service provided by developer to landowner in the form of construction of area or flats in lieu of land development 

rights given.
3. Sale of under construction area or flats to the ultimate buyer by the developer.
4. Sale of under construction area or flats by the landowner to the buyers out of his own share.
5. Services by Contractor to Developer for constructing the project.
LEGAL PROVISIONS UNDER   GST

Section 7 prescribes Scope of Supply. It is very wide term which also includes sale, transfer, barter, exchange, license, 
rental, lease or disposal of goods or services for a consideration in course of furtherance of business.

Section- 2(52) -“goods” means every kind of movable property other than money and securities but includes actionable  
claim,   growing crops , grass  and  things  attached to or forming part of the land  which  are agreed  to  be  severed  before  
supply or under a  contract of supply;

Section- 2(102) -“services” means anything other than goods, money and securities but includes activities relating to 

JOINT 
DEVELOPMENT JOINT VENTURE CO-OWNERSHIP PARTNERSHIP

Profit Sharing 
possible

Profit Sharing done Profit Sharing does 
not arise

Profit Sharing done

Restricted to Real 
Estate
Sector

Applicable to every 
kind of business

Generally 
applicable to 
ancestral property

Applicable to every 
kind of business

Generally no 
Separate Legal 
entity

Separate Legal 
Entity as AOP

Individual owners 
are separate 
individual entities

Separate Legal 
Entity

Project Specific for 
limited period

Project/Goal 
Specific for limited 
period

Continues until 
property fully 
divided

Continues until 
dissolved

Project governed by 
RERA

Governed by 
relationship
between parties

No contractual 
relationship

Governed by Indian
Partnership Act

TAXABILITY OF JOINT DEVELOPMENT 
AGREEMENT UNDER GST UPATED AS ON 
30.06.2020
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the use of money or its conversion by cash or by any other mode, from one form, currency or denomination,  to another  
form, currency  or   denomination  for   which   separate consideration is charged;

Further, Entry no. 5 of Schedule III of the CGST Act, 2017, excludes sale of  land  from  the  scope of supply. It is neither 
supply of goods  nor  supply  of  services.

Entry 5(b) of Schedule-II of the CGST Act, 2017= Construction Service is Taxable
b) construction of a complex, building, civil structure or a part thereof, including a complex or building intended 
for sale to a buyer, wholly or partly, except where the entire consideration has been received after issuance of 
completion certificate, where required, by  the competent authority or after its first occupation, whichever is 
earlier.

TDR IS ON IMMOVABLE PROPERTY?
Under earlier laws TDR was considered as ‘Immovable Property.’ But under GST it is considered as service.
TDR is neither ‘lease’ nor ‘license’ under section 7 r/w Entry Serial no. 2(a) of Schedule-II.
'Land' not just includes full title in land but also rights which gives  benefits associated with it.
Land development right is a right to carry out development or to develop the land or building or both. [Girnar  

Traders v.  State  Of  Maharashtra [2011] 3 SCC 1]. It is thus a benefit arising out of land included within the word 'land'.
Section 3(26) of the General Clauses Act defines immovable property as- Immovable Property shall include land and 

benefit arises out of land. So TDR is an immovable property.
The Hon’ble Apex Court in case of Bala Bhaskar Rao Vs. CST (2016(43) S.T.R 161 (Mad.), maintained in 2017(48) STR 

J43 (Supreme Court) where it was held that, the exchange of undivided land with builder for constructed area amounts 
to service.

Now, under GST with a very wide definition of services which includes anything other than goods, the Government  
has  taken  a stand  that even rights  arising out of land, like TDR would be taxable under GST Scenario under residual 
entry. [NN- 04/2018 and AAR ruling in case of Vilas  Chandanmal Gandhi and AAR Karnataka in the case of Maarq Spaces 
Pvt. Ltd. ]
GIST OF LATEST NOTIFICATIONS ETC.WEF-01.04.2019

Instruction on 03.02.2020 to 24.06.2020 GST payment by builders form DRC – 03 for short fall from 80% on or before 
30.06.2020

 NN/RDO /FAQ Date Contents

Notification 3/2019 CT (Rate) 29.03.2020 GST New Rates and other terms 
including input tax credit amending 
NN-11/2017

Notification 4/2019 CT (Rate) 29.03.2020 Rate of Tax for TDR etc. NIL with 
certain conditions amending NN-
12/2017

Notification 5/2019 CT (Rate) 29.03.2020 RCM on TDR by Promoter under 
section 9(3)

Notification 6/2019 CT (Rate) 29.03.2020 Time of Supply for TDR etc.

Notification 7/2019 CT (Rate) 29.03.2020 RCM under section 9(4)

Notification 8/2019 CT (Rate) 29.03.2020 GST Rate u/s 9(4) other than CG & 
Cement

F. No. 354/32/2019-TRU(FAQs) 07.05.2019 Clarifying various issues

F. No. 354/32/2019 (FAQs-II) 14.05.2019 Clarifying various issues

RDO No.04/2019-Central Tax 29.03.2019 Input attributable to taxable and 
exempt supply is to be determined on 
the basis of area of construction.

Notification 5/2019 Central (Rate) 30.09.2019 NN.4/2018-  Central  Tax  (Rate),  
dated  the  25th  January,  2018  made  
ineffective w.e.f.01.04.2019

Notification No.20/2019 CT(Rate) 30.09.2019 In NN 3/2019 – Central Tax (Rate) dt. 
29 March, 2019 the word ‘registered’ 
is omitted.
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IMPORTANT  DEFINITIONS-NN 11/2017 &  03/2019 
“Apartment” shall have the same meaning as assigned to it in clause (e) of section 2 of the Real Estate

(Regulation and Development) Act, 2016 (16 of 2016);
“Project” shall mean a Real Estate Project or a Residential Real Estate Project.
“Real Estate Project (REP)” shall have the same meaning as assigned to it in in clause (zn) of section 2 of the Real Estate 
(Regulation and Development) Act, 2016 (16 of 2016);

Section 2 (zn) – “real estate project” means the development of a building or a building consisting of apartments, or 
converting an existing building or a part thereof into apartments, or the development of land into plots or apartment, as 
the case may be, for the purpose of selling all or some of the said apartments or plots or building, as the case may be, and 
includes the common areas, the development works, all improvements and structures thereon, and all easement, rights 
and appurtenances belonging thereto.
“Residential Real Estate Project (RREP)” shall mean a REP in which the carpet area of the commercial apartments is 
not more than 15 per cent of the total carpet area of all the apartments in the REP.
“Residential apartment” shall mean an apartment intended for residential use as declared to the Real

Estate Regulatory Authority or to competent authority.
“Commercial apartment” shall mean an apartment other than a residential apartment.
“Affordable residential apartment” shall mean, -

a residential  apartment in a project  which commences on or after 1st April, 2019, having carpet area not exceeding 
60 square meter in metropolitan cities or 90 square meter in cities or towns other than metropolitan cities and    for  
which the gross amount  charged  is not more than forty five lakhs rupees.

Metropolitan cities are Bengaluru, Chennai, Delhi NCR (limited to Delhi, Noida, Greater Noida, Ghaziabad, Gurgaon, 
Faridabad), Hyderabad, Kolkata and Mumbai (whole of MMR) with their respective geographical limits prescribed by an 
order issued by the Central or State Government in this regard;
Gross amount shall be the sum total of Consideration charged +Amount charged for the transfer of land or undivided 
share of land +Any other amount charged like preferential location charges, development charges, parking charges, 
common facility charges etc.

Projects under the old schemes of PMAY & EWS will continue to be affordable if developer has not exercised option 
for old rates.

“Ongoing project” shall mean a project which meets all the following conditions, namely-
commencement certificate in respect of the project, where required to be issued by the competent authority, has been 

issued on or before 31st March, 2019, and it is certified by any of the following that construction of the project has started 
on or before 31st March, 2019:-

an architect registered with the Council of Architecture constituted under the Architects Act, 1972 (20 of 1972);
or
a chartered engineer registered with the Institution of Engineers (India); or
a licensed surveyor of the respective local body of the city or town or village or development or planning authority.
where commencement certificate in respect of the project, is not required to be issued by the competent authority, it 

is certified by any of the authorities specified in sub- clause (a) above that construction of the project has started on or 
before the 31st March, 2019;

completion certificate has not been issued or first occupation of the project has not taken place on or before the 31st 
March, 2019;

apartments being constructed under the project have been, partly or wholly, booked on or before the 31st March, 
2019.

Explanation.- For the purpose of sub- clause (a) and (b) above , construction of a project shall be considered to have  
started on or before the 31st March, 2019, if the earthwork for site preparation for the project has been completed and 
excavation for foundation has started on or before the 31st March, 2019.
COMPARATIVE TAX RATES –NEW  VS. ONGOING PROJECTS

SL. Category New Projects on or after 01.04.2019- 
Effective Rate

Ongoing Projects (Option 
exercised for old rates)

1. Commercial Projects 12% (With ITC) 12% (With ITC)
2. Residential Projects

I. Non affordable 5% ( No ITC) 12% ( With ITC)
II. Affordable 1% ( No ITC) 8% ( With ITC)

3. Mixed Projects (commercial and residential apartments)

Commercial apartments<15%(RREP)

i. Commercial 5% ( No ITC) 12% ( With ITC)



Southern Builder | 13

OTHER IMPORTANT POINTS 
With the new tax rates, Input Tax Credit shall not be eligible and any available ITC balance (accumulated net of reversal  

or  from  other  business under the same registration) also cannot be used for payment of such GST liability.
This scheme mandatory for all new projects commencing from 1st April, 2019.However for the ongoing projects, 

onetime option is given to continue with the existing tax structure and mechanism.
The option of going into new scheme or continue with the existing scheme is based on the project and the said  projectt 

is as per the meaning given for Real  Estate Project under Real Estate Regulation Act (RERA).
For the purpose of this scheme projects has to be identified as Residential Real Estate Project (RREP) or others.
RREP is a project in which carpet area of commercial premise is not more than 15%. Such project including the 

commercial portion shall be treated as a residential project and the concessional GST rate of 5% shall will be applicable 
even for commercial apartments also.

In projects which are not RREP, the benefit of concessional rate will be applicable only to residential apartments and 
not for commercial apartments.
CONDITIONS WITH NEW TAX RATES W.E.F.01.04.2019

Payment of GST in Cash: GST liability has to be discharged by debiting cash ledger only.
No ITC: No ITC for goods and Services used in available except to the extent prescribed in Annexure-I & II to the NN-

03/2019.
Reversal of ITC attributable to construction  in a project, time of supply of which is on or after 01.04.2019 in the 

manner prescribed in Annexure-I & II.
At  least  80%  of  inputs  and  input  services  (other  than  capital  goods, TDR/  JDA, FSI, long  term  lease (premiums), 

electricity, high  speed  diesel, motor spirit, natural gas) shall be purchased  from registered persons. On  shortfall of  
purchases from 80%, tax s hall  be paid by the builder @ 18% on  RCM basis u/s 9(4). However,  Tax on Cement purchased  
from unregistered person  shall be paid @ 28% under RCM, and on capital  goods under RCM at applicable rates only.

For the purpose of Calculation of 80% of threshold  limit for the payment of tax under  reverse charge u/s 9(4), value 
of Exempted Goods/ Services shall be included in the value of purchases from unregistered persons. [CBIC Vide Circular 
F. No. 354/32/2019-TRU, FAQs dated 14-5-2019]

Instruction no 03.02.2020 dt 24.06.2020 to bay using form DRC -03 before June 30,2020
OTHER COMPLIANCE RE QUIREMENTS

The promoter should maintain project wise account of inward supplies from registered and unregistered supplier and
Calculate tax payments on the shortfall at the end of the FY and shall submit the same in the prescribed form by end 

of the quarter following the financial year (i.e. 30th June).
The tax liability on the shortfall of inward supplies from unregistered person so determined shall be added to his 

output tax liability in the month not later than the month of June following the end of the financial year.
Tax on cement received from unregistered person shall be paid in the month in which cement is received.
Input Tax Credit not availed shall be reported every month by reporting the same as ineligible credit in GSTR-3B [Row 

No. 4 (D)(2)].
CASE-1- TAXABILITY OF TDR UNDER GST 

Person Liable to Tax & Rate of Tax
Upto 31.03.2019	 =	 Landowner was liable to pay tax @18% on supply of development rights (both 

commercial & residential) to the developers	 under FCM.
[S. No. 16(iii) of Notification No. 11/2017-CT(R) dt. 28.06.2017]
From 01.04.2019	 = There will be no liability in the hands of Landowner irrespective of	 residential or 

commercial project for sale. However, liability to pay GST on TDR is shifted on the developer @18% being recipient of 
TDR service under RCM u/s 9(3).

[NN- 13/2017-CT (R) dt. 28.06.2017 as amended by N-05/2019-CT (R)] Dated: 29.03.2019]
TDR on residential Apartment Exempted
Services by transfer of TDR/FSI/LTL on or after 01.04.2019 for construction of residential apartments by a promoter 

ii. Non affordable Residential 5% ( No ITC) 12%( With ITC)

iii. Affordable Residential 1% ( No ITC) 8% ( With ITC)

Commercial apartments>15%(REP)
i. Commercial 12% ( Proportionate ITC) 12% ( With ITC)
ii. Non affordable Residential 5% ( No ITC) 12% ( With ITC)

iii. Affordable Residential 1% ( No ITC) 8% ( With ITC)
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in a project, intended for sale to a buyer, wholly or partly is exempt, except where entire consideration has been received 
after issuance of CC or OC. [No.04/2019-CT(Rate)29.3.2019]

It implies that GST is payable in proportion to area of flats remained un-booked as on date of issuance of
completion certificate or first occupation of project whichever is earlier.
It may be noted that exemption is not available for construction of commercial apartments.

TAXABILITY OF TDR UNDER GST 
Time of Supply	 (TOS)
Upto 24.01.2018	 = As per Section 13
From 25.01.2018 to 31.03.2019	 =
					        For monetary Consideration = As per Section 13 Residen./Comm.)
					        For non-monetary Considen. = Time when there is transfer of possession or 	

					        rights in the constructed area by entering into conveyance deed or similar 		
					       documents (e.g. allotment letter)(Residen./Comm.) [NN-04/2018]

W.e.f. 01.04.2019	 =	 For developer TOS under RCM will be:

Residential Project = For monetary & Non-monetary consideration = On issuance of CC or First occupation  whichever 
								                is earlier. [NN-06/2019]

Commercial project = For monetary consideration = As per Section 13 For non-monetary  consideration = On issuance  
 							       of CC or First occupation whichever is earlier [NN-06/2019]

Value of Supply ( Applicable both to Commercial & Residential apartment)
Upto 31.03.2019	 = As per Rule 27 of the CGST Rules ( OPM, similar apt. of like kind, quality etc.)
W.e.f. 01.04.2019	 = The value of supply under RCM is to be determined as per para 1A of
NN-12/2017-CT(R) dated: 28.06.2017 inserted through NN 04/2019-CT(R). However, such value shall not exceed 

1% of the value in case of affordable residential apartments and 5% of the value o non‐affordable residential apartments 
remaining un-booked on date of CC/OC. Value of apartments remained un-booked is to be calculated according to 
paragraph 1B.

1A. Value of supply of service by way of transfer of development rights or FSI by a person to the promoter against 
consideration in the form of residential or commercial apartments shall be deemed to be equal to the value of similar 
apartments charged by the promoter from the independent buyers nearest to the date on which such development rights 
or FSI is transferred to the promoter.

1B. Value of portion of residential or commercial apartments remaining un-booked on the date of issuance of completion 
certificate or first occupation, as the case may be, shall be deemed to be equal to the value of similar apartments charged 
by the promoter nearest to the date of issuance of completion certificate or first occupation, as the case may be.
COMPARISON OF OLD VS. NEW PROVISION

CALCULATION OF TDR-RESIDENTIAL PROJECT

POSITION PRIOR TO 01.04.2019 POSITION W.E.F. 01.04.2019 onwards

It was under Forward Charge – Landlord was liable to pay 
tax.

It is made under Reverse Charge –Developer is liable to 
pay tax.

Landowner was required to take registration 
compulsorily once value of TDR exceeded threshold for 
registration.

Landowner is not required to take registration on account 
of transfer of TDR.

No Exemption to Landowner from transfer of TDR on 
residential project.

Exemption to developer on residential project if he
book/sales entire project before completion.

Time of Supply in case of monetary consideration in 
residential project was as per Section 13. In case of non- 
monetary consideration it is on transfer of possession 
rights by conveyance deed or allotment letter.

Time of Supply is same both for monetary & non- 
monetary consideration i.e on CC or first OC whichever is 
earlier for residential & commercial project .

Value of TDR as per rule 27 i.e. similar apartment value or 
OPM.

Value of similar apartment charged to independent 
buyers nearest to the date of transfer of TDR.

Description  
1.Total Value of DR trfd. by Landlord = 5 
Flats @Rs.1Cr. each = 5
2. Tax Payable on TDR = 18% of 5

Non-Affordable Flats started on 01.05.2019 10 Flats



CASE-2-TAXABILITY OF CONSTRUCTION SERVICES TO LANDOWNER 
Person Liable to Tax & Rate of Tax

Upto 31.03.2019 
• Developer liable to pay tax effective rate @12% (after 1/3rd deduction for land value)
• Applicable to both to commercial and residential projects.
• ITC is available on TDR services and other materials and services used
From  01.04.2019 
• Tax rate as applicable on sale of flats to Independent buyer by developer.
• @ 8%/12% with ITC if option for old rates exercised.( after1/3rddedn. for land)
• @1%/5% without ITC for residential projects. (after1/3rddedn. for land)
• However, for Commercial projects effective Tax rate @ 12% with ITC.
• (after 1/3rd dedn.for land)

TAXABILITY OF CONSTRUCTION SERVICES TO LANDOWNER
Value of Supply ( Applicable both to Commercial & Residential apartment)
Upto 31.03.2019	 = As per Rule 27 of the CGST Rules ( OPM, like kind, quality etc.)
W.e.f. 01.04.2019	 = The value of supply of construction services to landlord is to be determined as per para 

2A of NN-11/2017-CT(R) dated: 28.06.2017 inserted through NN 03/2019-CT(R).
“2A. Where a person transfers development right or FSI (including additional FSI) to a promoter against 

consideration, wholly or partly, in the form of construction of apartments, the value of construction service in  
respect of such apartments shall be deemed to be equal to the Total Amount charged for similar apartments in the  
project from the independent buyers, other than the person transferring the development right or FSI  
(including additional FSI), nearest to the date on which such development right or FSI (including additional  
FSI) is transferred to the promoter, less the value of transfer of land, if any, as prescribed in paragraph 2 above.”
CASE-3 –SALES OF AREA TO INDEPENDENT BUYER BY DEVELOPER
RATE OF TAX
Upto 31.03.2019	

Developer  liable  to  pay  tax  effective  rate  @  8%/  12%  (after  1/3rd deduction    for         land         value)         [NN	
11/2017-CT (R) dated:28.06.2017]

Applicable to both to commercial and residential projects.
ITC is available on TDR services and other materials and services used.

From 01.04.2019
• effective rate @ 8%/12% with ITC if option for old rates exercised.
• effective  rate  @1%/5%(  Affordable  /Non-affordable)  without  ITC  for residential projects.
• However, for Commercial projects effective Tax rate @ 12% with ITC.

SALES OF AREA TO  INDEPENDENT BUYERS BY  DEVELOPER
Time of Supply(TOS):

It will be governed by section 13 of the CGST Act.
Earliest of the receipt of money, raising of invoice or provisioning of service.

Value of Supply:
It will be governed by section 15 of the CGST Act.
Actual sale price of flats to the buyers will be the transaction value of supply.
[Notification No. 4/2018 C.T.(R) 25.01.2018]

CASE-5- SERVICES BY CONTRACTOR TO THE DEVELOPER

Landowner’s Share 5 Flats

Developer’s Share 5 Flats

First Booking done on 02.05.2019 1 Cr./Flat

Last Booking done just before completion of 
Project

1.20 Cr./
Flat

Total Flats Sold by Developer before CC 3 Flats

Unsold Flats ( 20% Carpet Area) 2 Flats

3. Liability of Promoter under RCM 
= .90%* 20% =18
4. Upper Cap= 1.20 Cr.*Unsold2 = 
12
GST Payable under RCM Lower of 
3 or = 12
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Contractor is liable to pay GST at the rate of 12% for affordable housing projects. For other contracts tax rate will 
be @ 18% with ITC. 
CASE-4- SALES  OF AREA TO INDEPENDENT BUYERS BY LANDOWNER
• The landlord is liable to pay GST if he further sales under construction area/flats to the buyers.
• The Tax Rate, Time of Supply & Value of Supply shall be same as discussed hereinabove as applicable to developer.
• Landowner can claim ITC charged by the developer on the construction service rendered provided the landowner 

further supplies such flats to his buyers before issuance of CC of first occupation whichever is earlier, and pays tax on 
the same which is not less than the amount of tax charged on him by the developer. [This is the exception only where 
ITC can be claimed under new rates]

• However, the Land Owner shall not be entitled to avail ITC on any other services or goods used by him.
NOTE:-

         CALCULATION OF TDR – RESIDENTIAL CUM COMMERCIAL PROJECT – NOT DISCUSSED HERE
LAST  BUT  NOT  THE  LEAST

From the analysis of the GST Act, Notifications and Instructions , it is evident that . Govt and its law makers in the 
North Block babus’ are not  aware of the ground reality in the real estate sector. They don’t trust the real estate people 
altogether.

We have the following unanswered questions:-
1)	 Whether the builder can charge old rate and claim ITC for the new projects after 01.04.2019.
2)	 Is development of plots formation a taxable service. There are different AAR’s ruling to tax GST for that. 
3)	  Whether the method of abatement of 1/3rd  value for the land is logically correct? How can you equate the value of 

land in Nungambakkam high road to Nesapakkam main road (Ref: AAR : of KARA PROPERTY VENTURES LTD) order 
no 01/ AAR/2019 – dt 21.01.2019.

4)	 Is the ad hoc valuation mechanism by rate notification valid?
5)	 Can a builder pre-pone his liability on construction services rendered to the landowners to enable the landowner to 

claim ITC during the period of execution of project.
6)	 Why should pay GST for the Construction on individual / ancestral  land for own use. 
Is it  considered furtherance  of  business?
7)	 Whether transfer of  rights in land (TDR) (which is immovable) really liable to GST? There is a recent judgement and 

stayed the taxability of TDR.
8)	 Whether 1/3rd deduction on account of the land value and there by deeming cost of construction equals to 2/3rd is 

mandatory in nature which is not correct. Land value should be totally free form GST . 
9)	 The Three- tier taxing system:-

01. ITC-denial( blocking of ITC)
02. Output Tax
03. Stamp duty
Whether justifiable  for a under construction flat costing Rs.100 lakhs – The buyer /The  builder are paying Tax and 

stamp duty as under:-
1.	 GST @ 5%							       = 5,00,000/-
2. 	 GST on material and input service with No ITC			   = 9,00,000/-
3.	 Regn expenses by the buyer
          Land value of Rs .33,00,000/-					         3,63,000/-
         Constructions of Rs. 67,00,000/-					         1,34,000/-
	 Good And Simple Tax 		  TOTAL	               18,97,000/-			 

TO CONCLUDE: 
 ONE TAX ONE NATION BUT SO MANY AAR’S DECISIONS . BUT IN REALITY , NEITHER THE TAX PAYER NOR THE 

FIELD OFFICERS ARE SURE  WHETHER THEY PAY TAX OR COLLECT TAX CORRECTLY ?
  
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27.07.2020 Üù¢Á Cˆî ñ¼ˆ¶õ£¢ G. ê¤õó£ñù¢, BSMS., Ph.D Üõ£¢è÷¢ ªîù¢ùè ñò¢ò 
àÁð¢ð¤ù£¢è÷¤ìñ¢ è£ªí£÷¤  Íôñ£è  ªè£«ó£ù£õ¤ø¢° ð¤ù¢ õ¼ñ¢ è£ôé¢è÷¤ô¢ àí¾ èì¢ì¬ñð¢¹ 
ðø¢ø¤ à¬óò£ø¢ø¤ù££¢.

àôè¤ô¢ è¬ìê¤ò£è 1918-ô¢ Üø¤òð¢ðì¢ì ðî¤¾ ªêò¢òð¢ðì¢ì Spanis Flu âù¢ø ªî£ø¢Áè¢°ð¢ ð¤ù¢ 
îø¢«ð£¶ Þï¢î «è£õ¤ì¢-19 ªî£ø¢«ø àôè÷£õ¤ò ªî£ø¢Á âù¢Áñ¢, Þ¶ °ø¤î¢¶ Þ¬íò õö¤ ñø¢Áñ¢ 
õ£ì¢ú¢ Üð¢ ªêòô¤è÷¢ Íôñ¢ è¤¬ìè¢èð¢ªðÁñ¢ ªêò¢î¤è¬÷ ªõÁñ¢ îèõô£è ñì¢´«ñ ªè£÷¢÷ 
«õí¢´ñ¢ âù¾ñ¢ Ü¬î«ò Üø¤õ£è ãø¢Áè¢ ªè£÷¢÷è¢ Ãì£¶ âù¢Á ªî÷¤¾ ð´î¢î¤ «ï£ò¢ âî¤£¢ð¢¹ 
êè¢î¤¬ò Ãì¢´õîù¢ Íôñ¢ «è£õ¤ì¢-19 «ð£ù¢ø ªî£ø¢Áè÷¤ô¤¼ï¢¶ ð£¶è£î¢¶è¢ ªè£÷¢÷ô£ñ¢ âù¢Á 
õ¤÷è¢è¤ù££¢.  Üîø¢° àí¾, à÷¢÷ñ¢, ñø¢Áñ¢ ²ø¢Áè¢Åöô¢ Ýè¤ò Íù¢Á«ñ êó¤ò£è Þ¼è¢è «õí¢´ñ¢ 
âù¢ð¬î õ¤÷è¢è¤ù££¢.  
àí¾

ïñ¶ àìô¤ù¢ à÷¢«÷  îò£ó£è Þ¼è¢°ñ¢ «ï£ò¢ âî¤£¢ð¢¹ êè¢î¤è÷£ù ªõ÷¢¬÷ Üµè¢è÷¢, â½ñ¢¹ 
ñü¢¢¬ü  ñø¢Áñ¢ ñí¢í¦óô¢ «ð£ù¢ø¬õ âï¢îî¢ ªî£ø¢¬ø»ñ¢ âî¤£¢î¢¶ «ð£ó£´ñ¢ õô¢ô¬ñ ªðø¢ø¬õ 
âù¢Áñ¢ õ¤÷è¢è¤ù££¢. ï£ñ¢ àí¢µñ¢ àí¾ «ï£ò¢ âî¤£¢ð¢ð£ø¢ø¬ô Éí¢ìõô¢ôî£è Þ¼è¢è «õí¢´ñ¢ 
âù¾ñ¢,  ªð£¶õ£è «ï£ò¢ âî¤£¢ð¢ð£ø¢ø½è¢° ïñ¢ ð£óñ¢ðó¤ò àí¾ º¬ø«ò àèï¢î¶ âù¢Áñ¢ Ãø¤ò 
Üõ£¢ ªïô¢ô¤è¢è£ò¢, Þë¢ê¤, â½ñ¤ê¢¬ê èó¤êô£é¢èí¢í¤, ñø¢Áñ¢ ñíÍì¢®è÷¤ô¢ õ¤ì¢ìñ¤ù¢ C 
ñ¤è Üî¤èñ£è Þ¼ð¢ðî£è¾ñ¢ «ñ½ñ¢ ðöé¢è÷¤½ñ¢ õ¤ì¢ìñ¤ù¢ C îõ¤ó ïñ¢ àì½è¢°î¢ «î¬õò£ù 
«õÁ ðô î£¶è¢èÀñ¢ ï¤¬øï¢¶÷¢÷¶ âù¢Áñ¢ ªîó¤õ¤î¢î££¢. ñ¤è ºè¢è¤òñ£ù ¬õì¢ìñ¤ù¢ D ¬ò 
Åó¤ò å÷¤ò¤ù¢ Íôñ¢ ªðøô£ñ¢ âù¢Á ªîó¤õ¤î¢î££¢. àì¬ô êó¤ò£è è£î¢¶è¢ ªè£÷¢õ¶ñ¢ âï¢î 
¬õóê¤ô¤¼ï¢¶ñ¢ ïñ¢¬ñ ð£¶è£î¢¶è¢ ªè£÷¢õ¶ âð¢ð® âù¢ð¬î ñ¤è¾ñ¢ ªî÷¤¾ð´î¢î¤ù££¢. ¶ó¤î 
àí¾è¬÷ îõ¤£¢î¢¶ ïñ¶ ñó¹ õ¬è  àí¾è¬÷ àì¢ªè£÷¢÷ «õí¢´ñ¢ âù¢Áñ¢ õ¤÷è¢è¤ù££¢. 
è£¬ôò¤ô¢ ê£î£óíñ£è ï£ñ¢ ðòù¢ð´î¢¶ñ¢ è£ð¢ð¤, ¯ âù¢ø ð£ùé¢èÀè¢° ðî¤ô£è ªïô¢ô¤ð¢ªð£® 
èôï¢î ð£ùî¢¬î«ò£, Þë¢ê¤ ñø¢Áñ¢ â½ñ¤ê¢¬ê èôï¢î ð£ùé¢è¬÷«ò£ ð¼°õ¶ ïô¢ô¶ âù¢Áñ¢ 
ðòÁ, ðì¢ì£í¤, ð£î£ñ¢, ï¤ôè¢èì¬ô, ð£ê¤ð¢ð¼ð¢¹, àÀî¢îñ¢ð¼ð¢¹, ºì¢¬ì, ñ¦ù¢ ºîô¤õø¢ø¤ô¤¼ï¢¶ 
¹óîê¢ êî¢¶è¢èÀè¢è£è Üî¤èñ£è àíõ¤ô¢ «ê£¢î¢¶è¢ªè£÷¢÷ «õí¢´ñ¢ âù¢Áñ¢ Þóõ¤ô¢ ðöé¢è¬÷ 
àíõ£èè¢ ªè£÷¢õ¶ ñ¤è¾ñ¢ ê¤øð¢¹ âù¢Áñ¢ ªîó¤õ¤î¢î££¢.  Þù¢Âñ¢ ê¤øð¢ð£è è£¬ôò¤ô¢ Þë¢ê¤ 
ê£Áìù¢ «îù¢ èôï¢¶ñ¢, ñî¤òñ¢ ê£îî¢î¤ô¢ ²è¢°ð¢ªð£®«ò£´ ªïò¢ èôï¢¶ñ¢, Þóõ¤ô¢ è´è¢è£ò¢ 
ªð£®¬ò ªõï¢ï¦ó¤½ñ¢ èôï¢¶ àì¢ªè£÷¢õ¶ «ï£ò¢ âî¤£¢ð¢¹ êè¢î¤¬ò Ãì¢´õ«î£´ Þ÷¬ñ¬ò 
ð£¶è£è¢°ñ¢, º¶¬ñò¤ô¢ î£ù£è«õ ð®ð¢ð®ò£è °¬ø»ñ¢ «ï£ò¢ âî¤£¢ð¢ð£ø¢ø¬ô Þ¶ ß´ ªêò¢»ñ¢ 
âù¾ñ¢ õ¤÷è¢è¤ù££¢.
à÷¢÷ñ¢

ðô¢«õÁ áìèé¢è÷¤ù¢ Íôñ¢ è¤¬ìè¢èð¢ªðÁñ¢ îèõô¢è¬÷ ªõÁñ¢ îèõô£è ñì¢´«ñ ªè£í¢´ 
ªî÷¤õ£è Þ¼è¢è «õí¢´ñ¢ âù¾ñ¢, õ¤ö¤ð¢¹í£¢¾ âù¢ø Üø¤õ¤ù£ô¢ ðòñ¢ âù¢ø Üø¤ò£¬ñ¬ò ï¦è¢è¤ 
à÷¢÷î¢¬î âð¢«ð£¶ñ¢ ñè¤ö¢õ£è¾ñ¢, ê¦ó£è¾ñ¢ ¬õî¢¶è¢ ªè£÷¢÷ «õí¢´ñ¢ âù¢Áñ¢ ªîó¤õ¤î¢î££¢.  
²ø¢Áè¢Åöô¢

ªð£¶õ£è«õ ïñ¶ ²ø¢Áê¢Åö¬ô ïù¢° ðó£ñó¤è¢è «õí¢´ñ¢.  "âõ¢õ¤î ñ£ø¢øî¢¬î õ¤¼ñ¢¹è¤ø£«ò£ 
Ü¬î àù¢ù¤ìñ¤¼ï¢«î ¶õé¢°" âù ñè£î¢ñ£ è£ï¢î¤ Ãø¤ò¬îð¢ «ð£ô ²ø¢Áê¢Åö¬ô ð£¶è£ð¢ð¬î 
ïñ¢ñ¤ô¤¼ï¢«î ¶õé¢°«õ£ñ¢.  

ñù ïôñ¢, àìô¢ ïôñ¢, ²ø¢ÁÅöô¢ Ýè¤ò¬õ ïù¢ø£è Þ¼ï¢î£ô¢ «è£õ¤ì¢- 19 âù¢ù «õÁ âï¢î 
àò¤ó¤î¢ªî£ø¢Á õï¢î£½ñ¢  ïñ¶ âî¤£¢ð¢¹ êè¢î¤ Üõø¢¬ø ð££¢î¢¶è¢ªè£÷¢Àñ¢. ïñ¶ êï¢îîî¤ò¤ù¬ó 
°öï¢¬îò¤ô¤¼ï¢«î ï£ñ¢ ðè¢°õñ£è õ÷£¢è¢è «õí¢´ñ¢.  

àôè¤ô¢ ²ø¢Áê¢Åöô¢ ñ¤è Ü¼¬ñò£è ð££¢è¢èð¢ðìð¢«ð£è¤ø¶. âô¢¬ôè÷¢ Þô¢ô£ñô¢ àôè¤ô¢ 
Þù¢Âñ¢ ðô õ¤ûòé¢è÷¢ ê¦ó¬ñè¢èð¢ðì «õí¢®»÷¢÷¶. ïñ¶ Þï¢î¤ò£ ñ¤èð¢ ªðó¤ò Ü÷õ¤ô¢ Þî¤ô¢ 
ªõø¢ø¤ ªðÁñ¢ âù ïñ¢¹«õ£ñ¢ âù à¬óò£ø¢ø¤ò Üõ£¢ àÁð¢ð¤ù£¢è÷¤ù¢  õ¤ù£è¢èÀè¢° õ¤÷è¢èñ£ù 
ðî¤½ñ¢ Ü÷¤î¢î££¢.  

  

ªè£«ó£ù£õ¤ø¢° ð¤ù¢ õ¼ñ¢ è£ôé¢è÷¤ô¢  
àí¾ èì¢ì¬ñð¢¹ ðø¢ø¤ò  
èôï¢¶¬óò£ìô¢

Cˆî ñ¼ˆ¶õ£¢ G. ê¤õó£ñù¢ 
BSMS., Ph.D
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DTCP-CIRCULAR 



Southern Builder | 19

Dream is not what
you see in sleep

dream is something
which doesn't let

you Sleep

“

”
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Er.A.G.Marimuthuraj
ñù¤îù£ô¢ õ®õ¬ñî¢¶ èì¢ì¬ñè¢èð¢ð´è¤ù¢ø èì¢´ñ£ùñ¢ â¶õ£è Þ¼ï¢î£½ñ¢ Ü¶ å¼ õ¤î èí¤îõ¤òô¢ 

º¬øè¢° àì¢ðì¢´î¢î£ù¢ Þ¼è¢è º®»ñ¢.  ªð£¶õ£è ªð£ø¤ò¤òô¢ ¶¬øò¤ô¢ ªð¼ñ¢ð£½ñ¢ âï¢îõ¤î èí¤îõ¤òô¢  
ðòù¢ðìî¢îð¢ð´è¤ù¢øªîù¢ø£ô¢ Þóí¢¬ì °ø¤ð¢ð¤ì¢´ê¢ ªê£ô¢ôô£ñ¢.

1, Ü®ð¢ð¬ìè¢ èí¤îñ¢ (Arithmetic)
2. õ®õ¤òô¢ èí¤îñ¢¢ (Geometry)
«ñø¢èí¢ì Þóí¢´ èí¤îºñ¢ Þô¢ô£ñô¢ âï¢î èì¢´ñ£ùºñ¢ ê£î¢î¤òñ¤ô¢¬ô âù¢ø£ô¢ Ü¶ ñ¤¬èò£è£¶.  Ü®ð¢ð¬ìè¢ 

èí¤îñ¢ âù¢ð¶ âí¢è÷¤ù¢ Üø¤õ¤òô£°ñ¢.  õ®õé¢èÀè¢°ñ¢, ¹÷¢÷¤èÀè¢°ñ¢ Þ¬ìò¤ô£ù àø¾è÷¤ù¢ Üø¤õ¤òô£ù¶ 
õ®õè¢ èí¤îñ£°ñ¢. Ü®ð¢ð¬ìè¢ èí¤îî¢î¤ô¢ Þòø¢èí¤îñ¢ ð¤ù¢ù¤¬íð¢ð£è èí¢´ð¤®è¢èð¢ðì¢´  «ê£¢è¢èð¢ðì¢ìî£°ñ¢.

õ®õè¢ èí¤îî¢«î£´ Ü®ð¢ð¬ì èí¤îºñ¢  Þòø¢èí¤îºñ¢ Þ¬íè¢èð¢ðì¢ì«ð£¶ ð°º¬ø õ®õè¢ èí¤îñ¢ 
«î£ù¢ø¤ò¶.  Þ¶ Åî¢î¤óé¢è¬÷, õ®õé¢è÷£è¢è¾ñ¢, ¹÷¢÷¤è¬÷ êñù¢ð£´è÷£è¢è¾ñ¢ àîõ¤ò¶.  Þï¢îð¢ ð°ð¢ð£ò¢îô¢ 
âù¢Âñ¢ ¹î¤ò º¬øò¤ù¢ Üø¢¹îè¢ °öï¢¬îî£ù¢ ¸í¢ èí¤îñ¢ âùð¢ð´ñ¢. Ü¬êò£ õ®õé¢è÷¢ ñì¢´ñô¢ô, ïè¼ñ¢ 
õ®õé¢è¬÷»ñ¢ èí¤î õ¬óò¬øè¢°ì¢ð´î¢î ¸í¢èí¤îñ¢ ðòù¢ð´î¢îð¢ðì¢ì ð¤ø«è Üø¤õ¤òô¢ ¶¬øò¤«ô«ò å¼ 
¹óì¢ê¤ ãø¢ðì¢ì¶ ñÁè¢è º®ò£î àí¢¬ñò£°ñ¢.  

è¤«óè¢èè¢ ªê£ô¢ô£ù «ñî «ñì¢®è¢è£ (Mathematica) âù¢ðîø¢°  “èø¢è º®ï¢î¶” âù¢Á ªð£¼÷¢ð´ñ¢.  «ñø¢èí¢ì 
è¤«óè¢èê¢ ªê£ô¢î£ù¢ ñ£î«ñì¢®è¢ú¢ âù¢ø ªðòó¤«ô Þù¢ø÷¾ñ¢ ðòù¢ð£ì¢®ô¢ à÷¢÷¶. Þï¢î «ñî«ñì¢®è¢ú¤ô¢¢ à÷¢÷ 
Ü®ð¢ð¬ìè¢ èí¤îñ¢ «î£ù¢ø¤ò õóô£Á Üø¢¹îñ£ùî£°ñ¢.

ãøè¢°¬øò 10000 õ¼ìî¢î¤ø¢° ºù¢, Üî£õ¶ õóô£ø¢Áè¢° ºï¢¬îò è£ô èì¢ìî¢î¤ô¢ ï¤¬ôò£ù õ£ö¢è¢¬è õ£öî¢ 
ªî£ìé¢è¤ò ñù¤îÂè¢° Üù¢ø£ì õ£ö¢è¢¬è «î¬õè÷¤ù¢ «ð£¶, ªð£¼ì¢è¬÷ Þî¢î¬ù à÷¢÷ªîù¢Á âí¢í¤ ¬õè¢è 
«õí¢®ò èì¢ì£ò ï¤¬ô «î£ù¢ø¤òîù¢ õ¤¬÷õ£è, Ü®ð¢ð¬ì èí¤îñ¢ «î£ù¢ø¤ò¤¼è¢è «õí¢´ñ¢.  

ê¤Á Ãö£é¢èø¢è¬÷ ðò¢ùð´î¢î Ýóñ¢ð¤î¢¶, ñóè¢°ê¢ê¤, ñù¤î ¬è, è£ô¢, õ¤óô¢  âù àìô¢ ÃÁè¬÷î¢ ªî£ì£¢ï¢¶, 
ðô¢«õÁðì¢ì î£ù¤ò Ü÷¾è¬÷  Üõù¢ ¬èò£÷î¢ ªî£ìé¢è¤ Þ¼è¢è «õí¢´ñ¢.  «ñ½ñ¢ Üõù¢ õ¤õê£òñ¢ ªêò¢òî¢ 
ªî£ìé¢è¤ò è£ôè¢èì¢ìî¢î¤½ñ¢, Ý´, ñ£´, «ñò¢ê¢êô¢ ªî£ö¤ô¢ ªêò¢ò Ü®ð¢ð¬ì èí¤îñ¢ «î¬õð¢ðì¢ì¶.

è¤.º. 2500 õ£è¢è¤ô¢î£ù¢, ªñúðì¢«ì£ñ¤ò£õ¤ô¢ õ£ö¢ï¢îõ£¢è÷¢  ºîô¢ âí¢ õ¬è¬ò â¿î¢¶è¢è÷¢ Íôñ¢ â¿î¤ 
õó¤¬êð¢ð´î¢î¤ Üø¤ºèð¢ð´î¢î¤ù£¢.  Üîù¢ ð¤ù¢¹ è¤.º,2000 õ£è¢è¤ô¢ «ó£ñ âí¢ º¬ø (I.II.III.IV, V) Üø¤ºèñ£ù¶ 
âù ïñ¢ðð¢ð´è¤ù¢ø¶. Þñ¢º¬ø«ò è¤,ð¤,500 õ¬ó ï¬ìº¬øò¤ô¢ Þ¼ï¢îî£è Ýò¢õ£÷£¢è÷¢ ÃÁè¤ù¢øù£¢.  Þî¬ù 
Ü´î¢¶ îêñ¢ º¬ø Üî£õ¶ “ªìê¤ñô¢” º¬ø âù¢ð¬î  Ýé¢è¤«ôò£¢è÷¢ Üø¤ºèñ¢ ªêò¢îî£è¾ñ¢ ÃÁè¤ù¢øù£¢.  êó¤ 
Þð¢«ð£¶ õ®õè¢ èí¤î õóô£Áè¢° õ¼«õ£ñ¢..

õ¦´ ºîô£ù Ü¬ùî¢¶ èì¢®ì õ¬óðìé¢èÀè¢°ñ¢ ð° º¬ø õ®õè¢ èí¤îñ¢ ñ¤è ºè¢è¤ò «î¬õò£ùî£°ñ¢.  
è¦«óè¢è£¢è÷¢ õö¤è¢ èíè¢°è÷¤ù¢ «ñô¢ ªõø¤ ªè£í¢ìõ£¢è÷¢.  âõ¢õ÷¾ º®»«ñ£,Üõ¢õ÷¾è¢° °¬øõ£ù õö¤è÷¤ô¢, 
ð®ð¢ð®ò£è õ¤¬ìò Ü¬ìõ¬î, î¤¼ð¢î¤«ò£´ «ñø¢ªè£í¢ìõ£¢è÷¢. Þï¢îè¢ è£ôî¢î¤ô¢ õö¤ð¢ð® ï¤¬ô ï¤¼ðíé¢è÷¢ 
ªè£í¢ì «îø¢øé¢è¬÷  à¼õ£è¢°õî¤ô¢ Üõ£¢è÷¢ ß£¢è¢èð¢ðì¢ì££¢è÷¢.  Üï¢î ß£¢ð¢ð¤ù¢ Íôñ¢  ð¤øï¢î¶î£ù¢ õ®õè¢ 
èí¤îñ¢.

ð££¢¬õè¢° å¿é¢è£ù èì¢ì¬ñð¢¹, ï¤Ïðíé¢èÀè¢° àì¢ð´î¢î º®ï¢î Ü¬ñð¢¹ Þõø¢ø¤ô¢ «î£¢ï¢î ªõø¤ò£¢è÷£è 
è¤«óè¢è£¢è÷¢¢ î£ù¢.  ¹÷¢÷¤è÷¢,  «è£´è÷¢, ðóð¢¹, ªè£÷¢÷¾ âù¢Á ê¤ï¢î¤î¢î££¢è÷¢.

Þõ£¢èÀè¢° ºù¢ù«ó, ð£ð¤«ô£ù¤ò£¢èÀñ¢, âè¤ð¢¢î¤ò£¢èÀñ¢, ºù¢ îò£ó¤è¢èð¢ðì¢ì ºóì¢´ õ®õè¢ èí¤ð¢¹è¬÷ð¢ 
ð¤ù¢ðø¢ø¤, ê¤ô Ü÷¬õè¢°ñ¢, èì¢®ìé¢è÷¤ù¢ èì¢´ñ£ùî¢î¤ø¢°ñ¢, ðòù¢ð´î¢î¤ Þ¼ï¢î£½ñ¢ Üõ£¢è÷¶ õ®õè¢ èí¤îñ¢ 
º¿¬ñ, å¿é¢è¬ñð¢¹ Ýè¤òõø¢¬ø à÷¢÷ìè¢è¤ò¶ Üô¢ô.  îõ¤ó õ®õé¢è÷¤ù¢ èí¤îî¢î¤ù¢ ñ¦¶ (ð¤óñ¤´è÷¤ù¢ 
Ü¬ñð¢¹ îõ¤ó) Üî¤èñ¢ Ý£¢õñ¢ 
è£ì¢ì£îî£ô¢ Ýò¢¾ ó¦î¤ò£ù  ï¤¬ô¬ò 
Ü¬ìò º®òõ¤ô¢¬ô.  Üõ£¢è÷£ô¢ 
âù¢ø£ô¢ Ü¶ ñ¤¬èò£è£¶.

è¤«óè¢è  õ®õè¢ èí¤îî¢î¤ù¢ 
Ýóñ¢ððð¢ ¹÷¢÷¤ “î£ôú¢”  “ñ¤ô¢¬ìú¢”  
âÂñ¢ áó¤ô¢  è¤.º. 640ô¢ ð¤øï¢î î£ôú¢ 
ð¤ù¢ù£÷¤ô¢ îî¢¶õ ë£ù¤ò£è õ£ù¤òô¢ 
ï¤¹íó£è âù âè¤ð¢î¤ò ñí¢í¤«ô«ò 
îù¢¬ù Ã£¢ð´î¢î¤è¢ ªè£í¢ìõó£õ££¢.  

î£ôú¢ î£ù¢ Þóí¢´ «ï£¢è¢«è£´è÷¢ 
åù¢¬ø, åù¢Á å«ó º¬øî£ù¢ ªõì¢®è¢¢ 
ªè£÷¢÷ º®»ñ¢ âù¢ðî¤ô¤¼ï¢¶, Þóí¢´ 
¹÷¢÷¤èÀè¢°, Ü¬ìò¤ô£ù °¬øï¢îðì¢ê 
Éóñ¢ å«ó «ï£¢è¢«è£´ âù¢ð¶ õ¬ó ðô 

èí¤îºñ¢ èì¢´ñ£ùºñ¢
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¶õè¢è ï¤¬ô õ®õè¢ èí¤î «è£ì¢ð£´è¬÷ à¼õ£è¢è¤ù££¢.  
õ¬óðì èí¤î º¬øò¤ù¢ õ¬óò¬øè¬÷î¢ ªî£°î¢î£ò¢¾ º¬øò¤ô¢ äï¢¶ 

ÜÂñ£ùé¢è¬÷ ºîô¤ô¢ ï¤Áõ¤òõ£¢ î£ôú¢ Üõ£¢è÷¢, õì¢ìî¢î¤ô¢ ñ¤èê¢ êó¤ò£è 
õ¬óòð¢ð´ñ¢ õ¤ì¢ìñ¢, õì¢ìî¢¬î Þ¼ êñ Ü÷õ£èð¢ ð¤ó¤è¢°ñ¢ âù¢ðî¤ô¤¼ï¢¶, æ£¢ 
Ü¬ó õì¢ìî¢î¤ø¢°÷¢«÷«ò Ü¬ñ»ñ¢ âï¢îè¢ «è£íºñ¢ 90 ®è¤ó¤ î£ù¢ âù¢ð¶ 
õ¬ó å¼ êñð¢ ðè¢è  ºè¢«è£íî¢î¤ù¢ Ü®î¢î÷ âî¤£¢è¢«è£íé¢è÷¢ êññ£ù¶ 
âù¢ðî¤ô¤¼ï¢¶, Þóí¢´ ºè¢«è£íé¢èÀñ¢ å«ó  Ü÷õ¤ùî£è Þ¼ð¢ðîø¢è£ù  
Þóí¢´ è£óí¤è÷¢ õ¬ó, ªõ÷¤ò¤ì¢´î¢ îùè¢ªèù¢Á õ¬óðì èí¤î Þòô¤ô¢ 
å¼ îù¤ ºî¢î¤¬ó¬ò ðî¤î¢îõ£¢ î£ôú¢.
1. å¼ õì¢ìî¢¬î Þóí¢´ ð£î¤ò£èð¢ ð¤ó¤è¢°ñ¢ «è£ì¢®ø¢° õ¤ì¢ìñ¢ âù¢Á 

ªðòó¤ì¢ìõ£¢ î£ôú¢.
2. Ü¬ó õì¢ìî¢î¤ô¢ «ð£ìð¢ð´ñ¢ Ü¬ùî¢¶è¢ «è£íé¢èÀ«ñ 90 ®è¤ó¤ 

ªêé¢«è£íñ£è«õ Þ¼è¢°ñ¢ âù¢ø££¢ î£ôú¢.
3. Þóí¢´ «ï£¢è¢«è£´è÷¢ åù¢¬ø åù¢Á ªõì¢´ñ¢ «ð£¶ ï£ù¢° «è£íé¢è÷¢ 

è¤¬ìè¢°ñ¢ Üõø¢ø¤ô¢ âî¤£¢ âî¤£¢è¢«è£´è÷¢ êññ¢ âù¢ð¬î»ñ¢ î£ôú¢ 
èí¢´ð¤®î¢î££¢.
î£ô¬ú Ü´î¢¶ Üõ«ó£´ èô¢õ¤ èø¢ø «î£öó£ù, è¤«óè¢è ð¤î£èó²ñ¢  

õ®õ¤òô¢ °ø¤î¢î ï¤¬øò èí¢´ð¤®ð¢¹è¬÷ ªõ÷¤ò¤ì¢ì££¢.  ð¤î£èóú¢, 
âí¢è¬÷»ñ¢, õ®õé¢è¬÷»ñ¢ àôè¤ù¢ âô¢ô£ àò¤¼÷¢÷ àò¤óø¢ø ªð£óì¢è÷¤ù¢ 
ñ¦¶ñ¢ ªð£¼î¢î¤ ð££¢î¢¶ ÞÁî¤ õ¤¬ì¬ò Ü¬ìò ðì£î ð£´ðì¢ì££¢. 

Þù¢ø÷¾ñ¢ ð¤î£èóú¢¬ê  ï£ñ¢ ï¤¬ùõ¤ô¢ ¬õî¢î¤¼è¢èè¢ Ã®ò õ¤ûòñ¢ 
âù¢ù âù¢ø£ô¢, å¼ ªêé¢«è£í ºè¢«è£íî¢î¤ô¢ ¬ýð¢«ð£ ªìù¢ì¢óú¢  âù¢Á 
ï¦í¢ì ðè¢èî¢î¤ø¢°ð¢ ªðò£¢ ¬õî¢¶

¬ýð¢«ð£ ªìù¢ì¢óú¢ ðè¢èî¢î¤ù¢ Ü´î¢î ñø¢ø Þóí¢´  ê¤ø¤ò  
ðè¢èé¢è÷¤Â¬ìò  Þ¼ Ü´è¢°°÷¤ù¢ Ãì¢´î¢ ªî£¬èè¢°ê¢ êññ¢ âù¢ð¬î 
«îø¢øñ£è Üõ£¢ Üø¤õ¤î¢¶, Üîù¢ ï¤¼ðíî¢¬î»ñ¢ Ü¬ìï¢¶ è£ì¢®ò¶î£ù¢ 
âù¢ø£ô¢ Ü¶ ñ¤¬èò£è£¶.

Ýò¤óñ¢ Ýí¢´èÀè¢° ºù¢«ð ªñêªðì¢ñ¤ò£¢, ð£ð¤«ô£ù¤ò£¢èÀè¢° Þï¢î 
õ¤ûòñ¢ ªîó¤ï¢î¶î£ù¢, âù¢ø£½ñ¢  Üîø¢° å¼ ï¤¼ðíî¢¬î Ü÷¤î¢î ªð¼¬ñ 
ð¤î£èóú¢¬ê«ò ê£¼ñ¢.  Þù¢Áñ¢ ïñ¶ èì¢®ì «ñú¢î¢î¤ó¤è÷¢ êó¤ò£ù ªêõ¢õè 
õ®õ¤ô¢ å¼ Ü¬ø¬ò õ®õ¬ñè¢è ð¤î£èóú¢  «îø¢øî¢¬î«ò ðòù¢ð´î¢î 
«õí¢® Þ¼è¢è¤ø¶ âù¢ø£ô¢ Üîù¢ ñè¤¬ñ¬ò ð££¢î¢¶è¢ ªè£÷¢Àé¢è÷¢.  

õ®õõ¤òô¤ô¢ è¤«óè¢è£¢è÷¤ù¢ ñ¤è Üî¢î¤ò£õê¤òñ£ù èí¢´ð¤®ð¢¹  (¬ð) 
âù¢ðî£°ñ¢.  è¤«óè¢è ªñ£ö¤ò¤ù¢ ºîô¢ Üèó â¿î¢î£ù¢ “ªðó¤ðó£” õ¤ù¢ ñ¼ 
à¼«õ Þù¢Á ï£ñ¢ â¿ñ¢ (¬ð) Þð¢«ð£¶ ï£ñ¢ èí¢´ ð¤®è¢°ñ¢ å¼ õì¢ìî¢î¤ù¢ 
ðóð¢ð÷¾ ñø¢Áñ¢ ²ø¢ø÷¾ °ø¤î¢î êñù¢ð£ì¢®ø¢° !Íôñ£èð¢ ðòù¢ð´ñ¢ π 
(¬ð) è¤«óè¢è£¢ ªè£´î¢î ªè£¬ì«ò.

Ü´î¢¶ õ®õè¢ èí¤îî¢î¤ù¢ ñ¤è ºè¢è¤òñ£ù å¼õ£¢, õ®õé¢è÷¤ù¢ «ïê£¢, 
õ¬óðì Þòô¤ù¢ îï¢¬î, èí¤îî¢î¤ù¢ ð£ì¸¬ô ªõø¢ø¤èóñ£è à¼õ£è¢è¤òõ£¢ 
âù¢ø ðô¢«õÁ Ü¬ìªñ£ö¤è¢°ê¢ ªê£ï¢îè¢è£óó£ù »è¢÷¤¬ì (Euclid) Üø¤ï¢¶ 
ªè£÷¢÷ô£ñ¢.

Þõ£¢ è¤.º.365 ô¢ ð¤øî£¢£¢.  Þõ£¢ îù¶ ï£ø¢ð¶ Ýí¢´è£ô Ýó£ò¢ê¢ê¤ò¤ù¢ 
õ£ò¤ô£è, Ü¼ñ¢ð£´ ðì¢´ èí¤îî¢¶è¢è£ù ð£ì ¸¬ô ªõø¢ø¤èóñ£è 
13 ªî£°î¤è÷£è  à¼õ£è¢è¤ù££¢. Ü¬õ Ü¬ùî¢¶ñ¢ õ®õ èí¤îî¢î¤¬î à÷¢÷ìè¢è¤òî£°ñ¢ âùð¶ Þé¢«è  
°ø¤ð¢ð¤ìî¢îè¢èî£°ñ¢.  àôè¤ô¢ Þù¢Á õ¬ó Þï¢¸ô¢  õ®õõ¤òô¢  ð£ì¸ô£è ð¤ù¢ðø¢øð¢ðì¢´ õ¼è¤ø¶.

ãªîù¢ê¤ô¢  ð¤÷£ì¢«ì£õ¤ù¢ ê¦ì£¢è÷¤ìñ¢ èô¢õ¤ èø¢øõ£¢î£ù¢ Þï¢î »è¢ô¤ì¢, Þõ£¢ îù¢ ÞÁî¤ è£ôî¢î¤ô¢ Üªôè¢ê£ï¢ó¤ò£õ¤ô¢ 
õ£ö¢ï¢î££¢.  Üªôè¢ê£ï¢ó¤ò£õ¤ù¢ èí¤îè¢ èô¢õ¤ò£÷£¢è÷¤ô¢ »è¢ô¤ì¢ ºîù¢¬ñò£ùõó£èî¢ î¤èö¢ï¢î££¢..

ð¤÷£ì¢«ì£ õ®õè¢ èí¤îî¢î¤ø¢° îù¢¬ù Ü£¢ð¢ðí¤î¢¶è¢ ªè£í¢ìõ£¢. Üªôè¢ê£í¢ìó¤ù¢ °¼, Üõ£¢ îù¶ èô¢õ¤òè 
¸¬öõ£ò¤ô¤ô¢ “õ®õè¢ èí¤îñ¢ Üø¤ò£îõ£¢ Þé¢«è 
¸¬öò «õí¢ì£ñ¢” âù¢Á â¿î¤ ¬õî¢î¤¼ï¢î££¢ 
âù¢ø£ô¢ ð££¢î¢¶è¢ªè£÷¢Àé¢è÷¢.  Üõ¬ó Ü´î¢¶ 
»è¢ô¤ì¢õ£î¤è÷¤ù¢  ñ£íõó£ù Ý£¢è¢è¤ªñ®ú¢ âù¢ù 
ªêò¢î££¢ èì¢´ñ£ùî¢¶¬øè¢° âù¢ð¬îð¢ ð££¢ð¢«ð£ñ¢.  

«ñø¢èí¢ì ðìî¢î¤ô¢ à÷¢÷ õì¢ìé¢è÷¢, 
«è£íé¢è÷¢ °ø¤î¢î Ü®ð¢ð¬ì õ¤î¤ Þô¢ô£ñô¢ 
âï¢îõ¤î èì¢ììºñ¢ Þô¢¬ô âù¢Á Ãø¤ù£ô¢ Ü¶ 
ñ¤¬èò£è£¶. Ý£¢è¢è¤ªñ®ê¤ù¢ Üð£ó èí¤îî¢ 
î¤ø¬ñè¢° ðìî¢î¤ô¢ à÷¢÷ Þ¬õ âô¢ô£ñ¢ å¼ 
ê¤Á ê£ù¢Áè÷¢ î£ù¢.  Þù¤ Üõ£¢ °ø¤î¢î ê¤Á 
îèõô¢è¬÷ ðø¢ø¤ ð££¢ð¢«ð£ñ¢.
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Ý£¢è¤ªñ®ú¢ è¤.º.287ô¢ Üªôè¢ê£ï¢î¤ó¤ò£õ¤ô¢ èô¢õ¤ èø¢ø££¢.  Þõó¤ù¢ ºîô¢ èí¢´ð¤®ð¢¹ î¤¼° (Screw) âù¢Á 
Ü¬öè¢èð¢ðì¢ì °ö£ò¢ ñø¢Áñ¢ ï¦÷¢õì¢ìè¢ °ö£ò¢è¬÷ Ü®ð¢ð¬ìò£è ªè£í¢´ Þòé¢è¤ò ¬ïô¢ ïî¤ò¤ô¤¼ï¢¶ õòô¢ 
ðóð¢¹èÀè¢° ï¦£¢ Þ¬øè¢°ñ¢ Þòï¢î¤óñ¢ Ý°ñ¢.  Þ¬î Ü´î¢¶ Üõ£¢ ªè£´î¢î ªè£¬ì ªð£ø¤ò¤òô¢ ¶¬øè¢° 
è¦ö¢èí¢ì¬îè¢ Ãøô£ñ¢.

	 ªïñ¢¹«è£ô¢ îî¢¶õñ¢
	 ó£ì¢®ù ðÀ Éè¢è¤ «ð£ù¢ø¬õò£°ñ¢.
«ñø¢èí¢ì Þóí¢®ù¢  ºè¢è¤òî¢¶õºñ¢ ï£ñ¢ Üø¤ï¢î«î.  “ ï¤ø¢ðîø¢° å¼ Þìñ¢ ªè£´é¢è÷¢ Þð¢¹õ¤«ò ªïñ¢¹«è£ô¢ 

!Íôñ¢ ïè£¢î¢î¤è¢ è£ì¢´è¤«øù¢ âù¢øõ£¢ ê£°ñ¢ î¼õ£ò¤ô¢ Ãì” ªè£ë¢êñ¢ Þ¼ Þï¢î õ¤ì¢ìî¢¬î º®î¢¶ õ¤ì¢´ õ¼è¤«øù¢ 
âù¢Á ªñô¢ô¤ò °óô¤ô¢ ¹ù¢ù¬èî¢î ð®«ò Ãø¤òõ£¢î£ù¢.  Ý£¢è¤ªñì¢®ú¢, õ®õò¤òô¤ô¢ ñ¤è ºè¢è¤òñ£ù£õ£¢.   
è¤.º 212  Üè¢è£ôî¢î¤ô¢ «ïóî¢¬î ¶ô¢ô¤òñò£è èíè¢è¤ì¢ìõ£¢è÷¢ ð£ð¤«ô£ù¤ò£¢è÷¢ âù¢ø£ô¢ ð¤óñ¤´ «ð£ù¢ø ªð£ø¤ò¤òô¢¢ 
è¬ôò¤ù¢ õô¢ôõ£¢è÷¢ âè¤ð¢î¤ò£¢è÷£°ñ¢.  Ü¶«ð£ô¢, õ®õé¢è÷¤ù¢ ó£ü£è¢è÷¢ ò££¢ âù¢ø£ô¢ Üõ£¢è÷¢ è¤«óè¢è£¢è÷¢ 
âù¢Á ÃÁõ££¢è÷¢.  Ü¶«ð£ô¢ 22 õò¶ Ì£¢î¢î¤ò£ù  ð¤ó£ù¢ú¤ù¢ ªó«ùªìú¢è££¢ìú¢ è¤.ð¤.1618 Þô¢ ð°º¬ø õ®õè¢ 
èí¤îî¢î¤ù¢ ÞÁî¤ ï¤¬ô¬ò Ü¬ìï¢î££¢.  Þ¼ï¢î«ð£¶ñ¢ Üõ£¢ 18 Ýí¢´ èö¤î¢î ð¤ù¢¹î£ù¢ è¤.ð¤. 1637ô¢ îù¶ 
ïí¢ð£¢è÷¢ «èì¢´ ªè£í¢ìîø¢° Þíé¢è Üõø¢¬ø å¼ ¹î¢îèñ£è  “î¤ ªñî¢îì¢” âù¢è¤ø 106 ðè¢è Ü®è¢°ø¤ð¢¹è¢ 
ªè£í¢ì å¼ Ë¬ô ªõ÷¤ò¤ì¢ì££¢.   Þï¢ Ë«ô Þù¢ø÷¾ñ¢ ð°º¬ø õ¬óðìè¢ èí¤î Ëô£è ðòù¢ð£ì¢®ô¢ à÷¢÷¶.

å¼ ¹÷¢÷¤¬ò å¼ Þìî¢î¤ô¢ ï¤Áõ õ¬óðì º¬ø (Graph) ªìú¢è££¢ìú¢ è£ôî¢î¤ô¢ è¤¬ìò£¶.  Ýù£ô¢ èì¢ìé¢è¬÷ 
Þì¢´ ¹÷¢÷¤è¬÷ X Üê¢² ñø¢Áñ¢ Y Üê¢ê¤ô¢ Þî¢î¬ù èì¢ìé¢è÷¢ î£í¢® Þ¼è¢è¤ø¶ âù¢ð¬î Üõó£ô¢ ï¤Áõ 
º®ï¢î¶.  Þ¼ «ï£¢è¢«è£´è÷¢ ªõì¢®è¢ ªè£÷¢Àñ¢ð®ò£ù ï¤¬øò Üê¢²è¢è¬÷ àø¢ðî¢î¤ ªêò¢¶ å¼ êñù¢ð£ì¢¬ì 
Üï¢îê¢ ê¶óé¢è÷£ô¢ Ýù õ¬óðìî¢î¤ô¢, ¹÷¢÷¤è÷£è Þì º®»ñ¢ âù¢Á ªìú¢è££¢ì£ù£ô¢ è£ì¢ì º®ï¢î¶.

Þòø¢èí¤î êñù¢ð£´è¬÷ð¢ ¹÷¢÷¤è÷£è Þì¢ì «ð£¶ Ü¬õ õ®õé¢è¬÷ð¢ ªðø¢øù.  Ü«î «ð£ô õ®õè¢ èí¤î 
õì¢ìé¢è÷¢, «è£´è÷¢ õ¬÷¾è÷¢ «ð£ùø¢ õ®õé¢èÀñ¢ êñù¢ð£´è÷£è ñ£ø¢øð¢ðì º®»ñ¢ âù¢Á è£ì¢ìð¢ðì¢ì¶.  
ªìú¢è££¢ìú¤ù¢  ï¤¬ùõ£è Þõ¢õ¬è ¹ó¤î¬ô ï£ñ¢ î£®úù¢ õ¬óðì ªî£ì£¢ð´î¢î¤ âù¢è¤«ø£ñ¢.  Þð¢ð® ð°º¬ø 
õ®õè¢ èí¤îî¢¬î ðô ðó¤í£ñî¢î¤ô¢ ï¤¼ðíñ¢ ªêò¢î âî¢î¬ù«ò£ õ¤êòé¢è¬÷ â¿î¤è¢ ªè£í¢«ì «ð£èô£ñ¢.  ïñ¢ 
«ï£è¢èñ¢ Ü¶õô¢ô.

Þù¢¬øè¢° ñì¢´ñ¢ Üô¢ô âù¢¬øè¢°ñ¢ «è£íé¢è÷¢ õì¢ìé¢è÷¢ °ø¤î¢î Ü®ð¢ð¬ì Þô¢ô£ñô¢, âï¢îè¢ èì¢®ìºñ¢ 
èì¢ì º®ò£¶. Ü¶«ð£ô¢ õ¦´ ºîô£ù Ü¬ùî¢¶ èì¢®ì õ¬óðìé¢èÀè¢°ñ¢, ð° º¬ø õ®õè¢ èí¤îñ¢ 
Üî¢î¤ò£õê¤òñ£°ñ¢ âù¢ðî£ô¢ Ü¬õ °ø¤î¢î Ü®ð¢ð¬ìî¢ îèõô¢è¬÷ ï£ñ¢ Üø¤ï¢¶ ªè£÷¢÷ Þè¢èì¢´¬ó àé¢èÀè¢° 
å¼ ê¤Á Éí¢´«è£÷£è Þ¼è¢°ñ¢ âù¢Á ïñ¢¹è¤«øù¢.  

 - ñ£ó¤ ºî¢¶ó£ü¢



Proved successful: RM 70GO! 2.0 for GSL
Groundwork Ltd gets compact crusher from Red 
Knight 6 

Groundwork Solutions Limited have updated their 
operations with an RM 70GO! 2.0 for crushing 
construction and demolition concrete. After a 
successful trial period, they purchased the 
RUBBLE MASTER impact crusher because of its 
compactness and great performance.

Groundwork Solutions Limited (GSL), based in 
Canterbury, Kent have updated their opera-
tions with an RM 70GO! 2.0 for crushing 
construction and demolition concrete. They 
purchased the compact crusher from RM’s 
appointed sales partner for southern UK, 
Red Knight 6, after a successful trial period.

One of GSL's main solutions is volumetric 
ready-mixed concrete and screed. Their new 
RM 70GO! 2.0 is able to crush down to very 
small sizes, this gave GSL the ability to recy-
cle their construction & demolition concrete 
for use in ancillary mixes. This results in 
lowering their environmental footprint, as 
well as saving money on buying primary aggre-
gate. 

"When the machine first arrived, I was 
delighted at how compact it was. Then seeing 
it in action I knew it was what we were looking 
for. The speed at which it crushed the C&D 
to the -40mm product that we needed was 
fantastic, it delivered more tonnes per hour 
and was half the footprint of our previous 
crusher," said Wayne Cooper, director, GSL.

Dan Flack, sales director for RK6 commented: 
"Working closely with Wayne and the team at 
GSL we've been able to identify the right solution 
for their business. Having conducted a trial on 
site, we were able to demonstrate exactly how 
powerful the product is and how it will benefit the 
GSL business." 

The RM 70GO! 2.0 weighs just 19 tonnes and is 
highly flexible, being able to handle and process a 
wide range of materials, including rubble, asphalt 
and concrete.

Metatext: 
The UK company Groundwork Solutions Limited 
decided for an RM 70GO! 2.0 because of its com-
pactness and great performance.

CONSTRUCTION & DEMOLITION (C&D) WASTE HAN-
DLING OPTIONS
Option 1 
Centralised C&D waste recycling

Option 2
On Site crushing

Option 3 
On site recycling

Benefits of C&D Waste Recycling
1. C&D waste can be put to a profitable use, 
given the scarcity of sand and stone aggregates 
for construction, thereby saving natural resourc-
es and enhances conservation.
2. Reduces sand mining from river banks.
3. Reduces air pollution.
4. It prevents public nuisance and traffic 
congestion issues arising from indiscriminate 
dumping of C&D waste.
5. It saves valuable urban space at landfill 
sites.
6. It reduces cost of bulk transportation if 
recycled close to source of generation.

IL&FS has set up a C&D waste plant for Delhi 
Municipal Corporation in the year 2009 where 
our crusher RM60 is being used for crushing and 
recycling the C&D waste. It is successfully crush-
ing and recycling upto 500 TPD till now.

For further information please contact 

SCHWING Stetter India Pvt. Ltd.
Email : chennai@schwingstetterindia.com

Landline : +91 (44) 71378100/1 
Mobile : +91 99529 66700

SUCCESS OF RM CRUSHERS 
FOR C&D WASTE
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èì¢´ï£¢ êºî£òî¢î¤ù¢ èôé¢è¬ó õ¤÷è¢èñ£ò¢

è£ê¤ò£ð£î¢ ºîô¢ èù¢ù¤ò£°ñó¤ õ¬ó
ð¦û¢ñ£¢ ð¤î£ ñèù£è 
àù¢¬ù Üø¤ò£î££¢ ò£¼ñ¢ à÷«ó£
àù¶ ªñ£ö¤ò¤ô¢ Ãø «õí¢´ªñù¢ø£ô¢
Length & Breadth of the Country

âé¢«è£ å¼ èì¢´ï¼è¢° Þù¢ùô¢ âù ï¦ Üø¤ï¢î£ô¢
Þ® âù â¿ï¢î¤´õ£ò¢ Üõ£¢îñ¢ Þù¢ùô¢ è¬÷õîø¢°
âï¢î å¼ Üî¤è£ó¤ò£ù£½ñ¢ ãù¢  Ü¬ñê¢ê«óò£ù£½ñ¢¢
àù¢ Ýí¤î¢îóñ£ù õ¤õ£îñ¢  «èì¢´ êø¢«ø Ý®î¢î£ù¢ «ð£ò¢õ¤´õ£¢

ï¦ àê¢êñ¢ ªî£ì¢ì Üè¤ô Þï¢î¤ò î¬ôõ£¢ ðîõ¤ò¤ô¢
ðô ê£î¬ùè÷¢ ï¤èö¢î¢î¤ õ¤ì¢ì£ò¢
Üù¢ªø£¼ ï£÷¢ ï¦ àî¤£¢î¢î õ££¢î¢¬îè÷¢
Þù¢Áñ¢ âñ¢ è£¶è÷¤ô¢ åô¤è¢è¤ù¢ø¶.

ï£ù¢ å¼ ï£Àñ¢ æò¢‰î¤¼è¢è ñ£ì¢«ìù¢
èì¢´ï£¢ êé¢è î¤¼õ¤ö£è¢è÷¤ô¢
î¦õì¢® ãï¢¶ñ¢ å¼ ªî£í¢ìù£è
«ð£ó£ì¢ì è÷ñ¢ âù¢ø£ô¢ ºù¢ù¤¬ô ê¤ð¢ð£ò£è  
ªî£ì£¢ï¢¶ ðí¤ò£ø¢Á«õù¢ âù¢ø£ò¢

Üù¢Á ï¦ Ãø¤ò¶ ªõÁñ¢ õ££¢î¢¬î ü£ôñ¢ Üô¢ô
àí¢¬ñò£è ï¦ ãø¢ø àÁî¤ ªñ£ö¤ âù¢ð¬î
Þù¢Áñ¢ àù¢ ªêòô¢î¤øù£ô¢ àí£¢î¢¶è¤ù¢ø£ò¢

Þù¢Á  âí¢ð¬î ªî£ì¢´ õ¤ì¢ì£ò¢ âù¢Á
ò£«óÂñ¢ ªê£ù¢ù£ô¢ ï¦ ãø¢ð£ò£ âù¢ù ?  ý...  ý....  ý£!

âñ¢ Üí¢í£, Þîò ñù¢ù£
ï¤ñ¤£¢ï¢î ï¬ì «ï£¢ ªè£í¢ì ð££¢¬õ
ï¤ôî¢î¤ô¢ âõ¼è¢°ñ¢ Üë¢ê£ ªïë¢ê¤ùù£ò¢
ï¦ ßªóì¢ì£ò¢ õ£ö¢ï¢î¤¼ï¢¶
Þñòñ¢ ªî£´õ£ò¢ âù¢Á

âé¢è÷¢ Þîòñ¢ õ¤¬ö»ñ¢ õ££¢î¢¬îè÷£ô¢¢ 
õíé¢°è¤«ø£ñ¢

Üù¢¹î¢ îñ¢ð¤

Üò¢òï£îù¢

ð¦û¢ñ£ R. Þó£î£è¤¼û¢íù¢¢ Üè¬õ " 80 " 
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Sri R.Radha and Dr.T.N.Subba Rao 1984
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NOTIFICATION
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CPWD - PLINTH AREA RATES AS ON 2020
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Pioneers in Construction Specialised in Multi-Stories Buildings

Registered Office:
No.20/1, Indira Colony 3rd Street, Ashok Nagar, Chennai - 600 083.

Ph: 044-4231 8432 / 72999 78312 / 18
Email: goodwillbuilderschennai@gmail.com | Web: goodwillbuilderschennai.in

K.SUBBURAMAN (Managing Partner)

We build your Dreams Civil Engineers & Contractors



SOUTHERN CENTRE ACTIVITIES
18.07.2020  
ºîô£õ¶ «ñô£í¢¬ñ ñø¢Áñ¢ ªð£¶è¢°¿è¢Ãì¢ìñ¢ è£ªí£÷¤ õ£ò¤ô£è ï¬ìªðø¢ø¶. Þî¤ô¢ 
ªîù¢ùè ñò¢òî¢î¤ô¢ ªð¼ñ÷¾ àÁð¢ð¤ù£¢è÷¢ èôï¢¶ ªè£í¢´ ê¤øð¢ð¤î¢îù£¢.

22.07.2020  
Üù¢Á Íù¢ø£õ¶ ªêòø¢°¿ ñø¢Áñ¢ ªð£¶è¢°¿ Ãì¢ìñ¢ è£ªí£÷¤ õ£ò¤ô£è ï¬ìªðø¢ø¶.  

26.07.2020 
è£¬ô 10.15 ñí¤ Ü÷õ¤ô¢ èì¢´ñ£ùî¢¶¬øò¤ô¢ êõ£ô¢èÀñ¢, õ£ò¢ð¢¹èÀñ¢ âù¢ð¶ °ø¤î¢¶ è£ªí£÷¤ 
ï£íòñ¢ õ¤èìù¢ îñ¤ö¢ ðî¢î¤ó¤è¢¬è ºôñ¢ ãø¢ð£´ ªêò¢òð¢ðì¢ì¶. Üè¤ô Þï¢î¤òî¢ î¬ôõ£¢  
î¤¼. Mu. «ñ£èù¢ Üõ£¢è÷¢ ê¤øð¢¹ «ðê¢ê£÷ó£è èôï¢¶ ªè£í¢´ îø¢«ð£¶÷¢÷ õ£ò¢ð¢¹è÷¢ °ø¤î¢î 
ðô¢«õÁ õ¤õóé¢è¬÷ ºù¢ ¬õî¢î££¢. ¹î¤ò »è¢î¤è÷¤ù¢ ºôñ¢ èì¢´ñ£ùî¢¶¬ø¬ò àò£¢î¢¶õîø¢° 
ðô¢«õÁ õö¤º¬øè¬÷»ñ¢ õ¤÷è¢è¤ù££¢. ïñ¶ èì¢´ï£¢ êé¢èñ¢ °ø¤î¢¶ñ¢  ñ£í¢¹ñ¤° Þï¢î¤ò ð¤óîñ£¢ 
Üõ£¢è÷¢, ñî¢î¤ò ï¤î¤î¢¶¬ø Ü¬ñê¢ê£¢ Üõ£¢è÷¢ Ü¬ùî¢¶ ð£ó£Àñù¢ø «ñô¬õ ñø¢Áñ¢ è¦ö¬õ 
àÁð¢ð¤ù£¢è÷¢ ñ£í¢¹ñ¤° ºîô¬ñê¢ê£¢ Üõ£¢è÷¢ ðô¢«õÁ Ü¬ñê¢ê£¢ ªð¼ñè¢è÷¢ Ýè¤«ò£¼è¢°  
ÜÂð¢ðð¢ðì¢ì ïñ¶ «è£ó¤è¢¬èè÷¢ °ø¤î¢¶ñ¢ õ¤÷è¢è¤ù££¢. 

27.07.2020  
Üù¢Á ñ£¬ô 5 ñí¤è¢° ªîù¢ùè ñò¢òî¢î¤ù¢ ê££¢ð£è ªè£ó£ù£õ¤ø¢° ð¤ï¢¬îò àí¾è¢ èì¢´ñ£ùñ¢ 
°ø¤î¢î èôï¢î£ò¢¾è¢ Ãì¢ìñ¢ è£ªí£÷¤ ºôñ£è ãø¢ð£´ ªêò¢òð¢ðì¢ì¶.  Ý«ó£è¢è¤ò ê¤î¢î ñ¼î¢¶õ 
ñ¬ùò¤ù¢ î¬ô¬ñ ñ¼î¢¶õ¼ñ¢ ï¤£¢õ£è Þòè¢°ï¼ñ£ù ì£è¢ì£¢. G. ê¤õ£ó£ñù¢, BSMS. Phd Üõ£¢è÷¢ 
èôï¢¶ ªè£í¢´ ê¤øð¢¹¬óò£ø¢ø¤ù££¢è÷¢. Üè¤ô Þï¢î¤òî¢î¬ôõ£¢, ªîù¢ ñí¢ìô ¶¬íî¢î¬ôõ£¢ 
Ýè¤«ò£«ó£´ ªîù¢ùè ñò¢ò ï¤£¢õ£è¤è÷¢  ªêòø¢°¿ ñø¢Áñ¢ ªð£¶è¢°¿ àÁð¢ð¤ù£¢è÷¢ ñø¢Áñ¢ 
ºù¢«ù£®è÷¢ èôï¢¶ ªè£í¢´ ê¤øð¢ð¤î¢îù£¢.
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Üè¤ô Þï¢î¤ò èì¢ìï£¢ êé¢èñ¢  
ªîù¢ ð¤ó£ï¢î¤ò -II-ù¢  

ªêòô£÷ó£è ï¤òñ¤è¢èð¢ðì¢ì 
î¤¼. R.ê¤õè¢èñ££¢ Üõ£¢è¬÷ 

õ£ö¢î¢¶è¤«ø£ñ¢

Üè¤ô Þï¢î¤ò èì¢´ï£¢ êé¢èñ¢  
ªîù¢ ð¤ó£ï¢î¤ò II-ù¢   
¶¬íî¢î¬ôõó£è 
«î£¢ï¢ªî´è¢èð¢ðì¢ì

K. ê¤ù¢ùê£ñ¤ Üõ£¢è¬÷ 
õ£ö¢î¢¶è¤«ø£ñ¢



CHARAN WINDOWS PVT. LTD.,
# 21, KALAIVANAR STREET, ORAGADAM, AMBATTUR, CHENNAI - 600 053

PH : 044 26581626, 91 9940431134   |   www.charanwindows.in

We supply and install UPVC 
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.,

MANUFACTURER OF UPVC WINDOWS
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2020--21 Ýñ¢ Ýí¢®ø¢è£ù àÁð¢ð¤ù£¢è÷¢ êï¢î£ õ¤ðóñ¢

«ñø¢èí¢ì èì¢ìíî¢¬î Electronic Clearing Service (ECS) Íôñ£è¾ñ¢ è¦ö¢ èí¢ì õé¢è¤è¢° 
ªê½î¢îô£ñ¢.  ðíñ¢ ªê½î¢î¤ò õ¤õóî¢¬î ïñ¶ Ü½õôèî¢î¤ø¢° ªîó¤õ¤è¢°ñ¢ð® «èì¢´è¢ 
ªè£÷¢è¤«ø£ñ¢.

Bank		  :  Indian Bank
Acc Name	 :  BUILDERS ASSOCIATION OF INDIA
Branch	 :  Padi, Chennai – 600 008
Current A/c	 :  455121461 
IFS CODE    :  IDIB000P001

Þ¬íð¢¹								      
1. àÁð¢ð¤ù£¢  ð®õñ¢

Þð¢ð®è¢°,
àé¢è÷¢ Üù¢¹÷¢÷

N.G.«ô£èï£î¡ 
è¾óõ ªð£¼÷£÷£¢

õ¤õóñ¢
àÁð¢ð¤ù£¢ 

«ê£¢è¢¬è ªî£¬è
ï¤óï¢îó àÁð¢ð¤ù£¢ «ê£¢è¢¬è ªî£¬è (Patron Member Fees) (ï¤óï¢îó 
àÁð¢ð¤ù£¢èÀè¢°  ¹¬èð¢ ðìî¢¶ìù¢ Ã®ò àÁð¢ð¤ù£¢ Ü¬ìò£÷ 
Üì¢¬ì»ñ¢, ê£ù¢ø¤î¿ñ¢ õöé¢èð¢ð´ñ¢)

¹î¤ò õ¼ì£ï¢î¤ó àÁð¢ð¤ù£¢ èì¢ìíñ¢ (ê£ù¢ø¤îö¢ ñì¢´ñ¢ õöé¢èð¢ð´ñ¢)

àÁð¢ð¤ù£¢ ¹¶ð¢ð¤î¢îô¢ èì¢ìíñ¢ (ê£ù¢ø¤îö¢ ñì¢´ñ¢ õöé¢èð¢ð´ñ¢)

Rs.29,700/-

Rs.3,745/-

Rs.3,627/-

Üù¢ð££¢ï¢î àÁð¢ð¤ù£¢èÀè¢°,
Üè¤ô Þï¢î¤ò èì¢´ï£¢ õô¢½ï£¢ êé¢èî¢î¤ù¢ ªð¼¬ñ ñ¤° ªîù¢ùè ñò¢òî¢î¤ù¢ è¾óõ 

ªð£¼÷£÷ó£è «î£¢ï¢ªî´î¢î¬ñè¢° âù¢ ºîø¢èí¢ ïù¢ø¤¬òî¢ ªîó¤õ¤î¢¶è¢ ªè£÷¢è¤«øù¢.  
ïñ¶ ñò¢òî¢î¤ù¢ õô¤¬ñ ªð¼è¾ñ¢ ï£ñ¢ åù¢Áðì¢´ àÁð¢ð¤ù£¢è÷¤ù¢ Þì£¢ð£´è÷¢ 
ï¦é¢è¤ì¾ñ¢ Þï¢î õ¼ìºñ¢ àé¢è÷¤ù¢ ïô¢ô£îó¾ ªî£ì£¢ï¢¶ è¤¬ìè¢è «õí¢´ñ¢ âù¢Á 
«èì´ ªè£÷¢è¤«øù¢.  «ñ½ñ¢ ñò¢òî¢î¤ø¢è ï¤óï¢îó àÁð¢ð¤ù£¢è¬÷ Üî¤è Ü÷õ¤ô¢ «ê£¢è¢è 
àî¾ñ£Á «èì¢´è¢ ªè£÷¢è¤«øù¢.

àé¢è÷¤ù¢ «ðó£îó¾ñ¢, àé¢è÷¤ù¢ áè¢èºñ¢ «ê£¢ï¢îî¤ù£ô¢î£ù¢, Üè¤ô Þï¢î¤ò Ü÷õ¤ô¢ 
àÁð¢ð¤ù£¢è÷¢ âí¢í¤è¢¬è¬ò Üî¤èñ¢ ªðø¢ø ñò¢òñ¢ âù¢ø ªð¼¬ñè¢è£ù õ¤¼¬î 
ªî£ì£¢ï¢¶ ªðø¢Á õ¼è¤«ø£ñ¢ âù¢ð¬î ñ¤è¢è ñè¤ö¢ê¢ê¤»ìù¢ ªîó¤õ¤î¢¶è¢ ªè£÷¢è¤«øù¢.  
Þï¢î àÁð¢ð¤ù£¢ âí¢í¤è¢¬è «ñù¢«ñ½ñ¢ àò£¢î¢î¤ Þï¢î õ¼ìºñ¢ Üî¤è àÁð¢ð¤ù£¢è¬÷ 
«ê£¢ï¢î ñò¢òñ¢ âù¢ø ªð¼¬ñ¬ò ªðø Ýîó¾ îó «õí¢´ñ¢ âù¢Á àé¢è÷¢ Ü¬ùõ¬ó»ñ¢ 
âù¢ Þ¼èóñ¢ Ãð¢ð¤ ñ¤°ï¢î Üù¢¹ìù¢ «èì¢´è¢ªè£÷¢è¤«øù¢.

Ýí¢´ êï¢î£ àÁð¢ð¤ù£¢è÷¢ 2020--21ñ¢ Ýí¢®ø¢è£ù êï¢î£î¢ªî£¬è¬ò Þï¢î õ¼ìñ¢ 
àìù®ò£è ªîù¢ùè ñò¢ò Ü½õôèî¢î¤ô¢ ªê½î¢î¤ àÁð¢ð¤ù£¢ «ê£¢è¢¬è¬ò ¹¶ð¢ð¤î¢¶è¢ 
ªè£÷¢Àñ£Á ðí¤õù¢¹ìù¢ «èì¢´è¢ ªè£÷¢è¤«øù¢.  êï¢î£î¢ªî£¬è¬ò ðíñ£è«õ£ 
Üô¢ô¶ è£«ê£¬ôò£è«õ£ "BUILDERS ASSOCIATION OF INDIA" âù¢ø ªðòó¤ô¢ «ñø¢èí¢ì 
õ¤ô£êî¢î¤ø¢° «ïó®ò£è«õ£ îð£ô¢ Íôñ£è«õ£ ÜÂð¢ð¤ ¬õè¢°ñ£Á «èì¢´è¢ ªè£÷¢è¤«øù¢.

ªîù¢ùè ñò¢ò ªð£¼÷£÷ó¤ù¢ 
«õí¢´«è£÷¢
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Through
The Honorary Secretary,
BAI - Southern Centre  
Plot No. A1, 1st Main Road, Opp. to AIEMA 
Industrial Estate, Ambattur,  Chennai - 600 058.
Telephone: 044-2625 2006 
Web: www.baisouthern.com
E-mail:  baisouthern1950@gmail.com / 
baisouthern@yahoo.com
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Through RTGS/NEFT
Acct. Name: Builders Association of India
Bank: Indian Bank
Branch: Padi Chennai
C/Account No. 455121461
IFSC: IDBI000P001
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ALSO SUITABLE FOR C&D WASTE CRUSHING AND RECYCLING

SCHWING STETTER (INDIA) PVT. LTD.,
F71, F72 SIPCOT Industrial Estate | Irungattukottai Sriperumpudur | Kanchipuram District 602117
+91 (44) 71378100/1 +91 99529 66700 ||  chennai@schwingstetterindia.com | www.schwingstetterindia.com
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