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Üù¢¹¬ìò¦£¢!  õíè¢èñ¢

	 å¼ è¤ó£ñî¢î¤ô¢ ó£ñê£ñ¤ âù¢ðõ£¢ õ£ö¢ï¢¶ õï¢î££¢.  Üõ£¢ õ¦ì¢´î¢ «î£ì¢ìî¢î¤ô¢ å¼ º¼é¢¬è ñóñ¢ Þ¼ï¢î¶.  õ£óñ¢ å¼ 

º¬ø º¼é¢¬è è£ò¢è¬÷ ðø¤î¢¶ ¬ðò¤ô¢ ï¤óð¢ð¤ «î£÷¤ô¢ ¬õî¢¶è¢ ªè£í¢´ åù¢ð¶ è¤«ô£ ñ¦ì¢ì¼è¢° Üð¢ð£ô¢ Þ¼è¢°ñ¢ ì¾ù¢ 

õ¬ó ïìï¢¶ ªêù¢«ø ªó°ôó£è å¼ ñ÷¤¬è è¬ìò¤ô¢ õ¤ø¢Á õ¼õ¶ õöè¢èñ¢.  º¼é¢¬èè¢è£¬ò ªè£´î¢¶õ¤ì¢´ Üîø¢° ðî¤ô£è 

Üó¤ê¤ ð¼ð¢¹ ê£¢è¢è¬ó «ð£ù¢ø õ¦ì¢´è¢° «î¬õò£ù ªð£¼ì¢è¬÷ õ£é¢è¤ õ¼õ££¢.

	 ó£ñê£ñ¤ ªè£í¢´õ¼ñ¢ º¼é¢¬èè¢è£ò¤ù¢ ²¬õ Üï¢î ð°î¤ ñè¢è÷¤¬ì«ò ñ¤è¾ñ¢ ð¤óðôñ¢ !   Þ¬îð¢ ðòù¢ð´î¢î¤ ñø¢ø 

º¼é¢¬èè¢è£«ò£´ èôï¢¶ ñ÷¤¬è è¬ìè¢è£ó¼ñ¢ ïô¢ô ô£ðñ¢ êñ¢ð£î¤î¢¶ õ¤´õ££¢.  ðô õ¼ìé¢è÷£è ó£ñê£ñ¤ º¼é¢¬èè¢è£ò¢ 

ªè£í¢´ õ¼õî£ô¢ ñ÷¤¬è è¬ìè¢è£ó£¢ Ü¬î â¬ì «ð£ì¢´ ð££¢î¢îî¤ô¢¬ô.  ó£ñê£ñ¤ ªê£ô¢è¤ù¢ø â¬ì¬ò Üð¢ð®«ò ïñ¢ð¤ 

Üîø¢° ßì£ù ñ÷¤¬è ªð£¼ì¢è¬÷ ªè£´î¢¶ ÜÂð¢¹õ££¢.  è£óíñ¢ ó£ñê£ñ¤ò¤ù¢ «ï£¢¬ñ»ñ¢ ï£íòºñ¢ âô¢«ô£¼ñ¢ Üø¤ï¢î¶.

å¼ï£÷¢ ó£ñê£ñ¤ ðî¢¶ è¤«ô£ º¼é¢¬èè¢è£¬ò ªè£´î¢¶õ¤ì¢´ Üîø¢è£ù ªð£¼ì¢è¬÷ õ£é¢è¤ê¢ ªêù¢ø££¢.  ªñ£î¢îñ£ò¢ «õí¢´ñ¢ 

âù¢Á å¼ ê¬ñòô¢è£ó£¢ õï¢¶ «èì¢è Üõ¼è¢è£è ñ÷¤¬èè¢è£ó£¢ â¬ì«ð£ì Üî¤ô¢ åù¢ð¶ è¤«ô£ ñì¢´«ñ Þ¼ï¢î¶. Üù¢Á 

º¿õ¶ñ¢ ñ÷¤¢¬èè¢è¬ìè¢è£ó¼è¢° Éè¢è«ñ õóõ¤ô¢¬ô. ó£ñê£ñ¤ ñ¦¶ âõ¢õ÷¾ ïñ¢ð¤è¢¬è ¬õî¢î¤¼ï¢«î£ñ¢.   Þõ¢õ÷¾ ªðó¤ò 

ïñ¢ð¤è¢¬è ¶«ó£èî¢¬î ªêò¢¶ õ¤ì¢ì£«ó.  Þî¢î¬ù õ¼ìé¢è÷£è Þð¢ð® ºì¢ì£÷¢îùñ£è â¬ì °¬øõ£ù º¼é¢¬èè¢è£¬ò õ£é¢è¤ 

ãñ£ï¢¶ õ¤ì¢«ì£«ñ !  Ü´î¢î º¬ø ó£ñê£ñ¤ õï¢î£ô¢ ²ñ¢ñ£ õ¤ìè¢Ãì£¶ âù¢Á è´é¢«è£ðî¢î¤ô¢ Þ¼ï¢î££¢!

	 ï£ù¢° ï£ì¢è÷¢ èö¤î¢¶ ó£ñê£ñ¤ ñ¤è¾ñ¢ êï¢«î£ûñ£è õï¢î££¢.  ïô¢ô õ¤¬÷ê¢êô¢ âù¢ðî£ô¢ ï¤¬øò ªè£í¢´ õï¢î¤¼ï¢î££¢.” 

âî¢î¬ù è¤«ô£ âù¢Á ñ÷¤¬èè¢è£ó£¢ «èì¢è ðî¢¶ è¤«ô£ âù¢ø££¢ ó£ñê£ñ¤ Üõ£¢ ºù¢ù£«ô«ò â¬ì«ð£ì¢´ ð££¢è¢è åù¢ð¶ è¤«ô£ 

î£ù¢ Þ¼ï¢î¶.  õï¢î «è£ðî¢î¤ô¢ ñ÷¤¬èè¢è£ó£¢ ó£ñê£ñ¤ò¤ù¢ èù¢ùî¢î¤ô¢ Ü¬øï¢î££¢. Þî¢î¬ù õ¼ûñ£ Þð¢ð®î¢î£ù¢ ãñ£î¢î¤ì¢´ 

Þ¼è¢è¤ò£ ?  è¤ó£ñî¢¶è¢è£ó£¢è÷¢¢ ãñ£î¢î ñ£ì¢ì£é¢è âù¢Á ïñ¢ð¤î¢î£«ù â¬ì «ð£ì£ñ Üð¢ð®«ò õ£é¢è¤«ùù¢.  Þð¢ð® ¶«ó£èñ¢ 

ðí¢í¤ì¢®«ò âùè¢ Ãø ï¤¬ô °¬ôï¢¶ «ð£ù££¢ ó£ñê£ñ¤.

	 Üò¢ò£ âù¢¬ù ñù¢ù¤ê¢ê¤´é¢è ï£ù¢ ªó£ñð¢ ã¬ö, â¬ìè¢èô¢½ õ£é¢°ø Ü÷¾è¢° âù¢è¤ì¢ì è£² Þô¢ô¦é¢è.  åõ¢ªõ£¼ 

º¬ø»ñ¢ ï¦é¢è ªè£´è¢è¤ø å¼ è¤«ô£ ð¼ð¢¬ð  å¼ îì¢´ô»ñ¢, Þù¢ªù£¼ îì¢´ô º¼é¢¬èè¢è£¬ò»ñ¢ õê¢ê¤î¢î£ù¢ â¬ì «ð£ì¢´ 

ªè£í¢´ õ¼«õù¢.  Þ¶ îõ¤ó «õÁ â¶¾ñ¢ ªîó¤ò£¶é¢èò¢ò£ âù¢Á è£¬ô ð¤®î¢¶ Üö ñ÷¤¬èè¢è£ó¼è¢° ªê¼ð¢ð£ô¢ Ü®î¢î¶ 

«ð£ô¢ Þ¼ï¢î¶.

	 î£ù¢ ªêò¢î ¶«ó£èñ¢ îùè¢«è õï¢î¬î àí£¢ï¢î££¢.  Þî¢î¬ù õ¼ìé¢è÷£è ó£ñê£ñ¤¬ò ãñ£ø¢ø ï¤¬ùî¢î ñ÷¤¬èè¢è£ó¼ñ¢ 

Üõ¼è¢«è ªîó¤ò£ñô¢ ãñ£ï¢¶ ªè£í¢´î£ù¢ Þ¼ï¢î¤¼è¢è¤ø££¢ âù¢ð¶ ªî÷¤õ£ù¶.  Þ¶ î£ù¢ àôè ï¤òî¤   .  ï£ñ¢ â¬îî¢ 

î¼è¤«ø£«ñ£ Ü¶î£ù¢ ïñè¢° î¤¼ñ¢ð õ¼ñ¢.  ïô¢ô¬õ îï¢î£ô¢ ïô¢ô¶ õ¼ñ¢.  î¦¬ñ¬òî¢ îï¢î£ô¢ î¦¬ñ õ¼ñ¢.  Ýè«õ ïô¢ô¬î 

ñì¢´«ñ î¼«õ£ñ¢.  ïô¢ô¬î ñì¢´«ñ õ¤¬îð¢«ð£ñ¢. 

	 	 à÷¢÷î¢î£ô¢ à÷¢÷Àñ¢ î¦«î ð¤øù¢ ªð£¼¬÷è¢

       		 è÷¢÷î¢î£ô¢¢ è÷¢¢«õñ¢ âùô¢

	 	 	 	 	 -	 î¤¼è¢°ø÷¢

Üù¢¹ìù¢

º. «ñ£èù¢.
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Üù¢¹¬ìò¦£¢ õíè¢èñ¢

	 ïñ¶ ªîù¢ùè ñò¢òñ¢ Þóí¢´ Ýí¢´èÀè¢° å¼ º¬ø  ïìî¢¶ñ¢ ê¤øï¢î èì¢®ìè¢ è¬ôè¢è£ù õ¤¼¶è÷¢ õöé¢°ñ¢ õ¤ö£ 

èìï¢î 26.02.2018 Üù¢Á ê¤øð¢¹ õ£ò¢ï¢î è¬ôõ£í£¢ Üóé¢èî¢î¤ô¢ ñ£¬ô 6.00 ñí¤ ºîô¢ Þó¾ 8.00 ñí¤ õ¬ó ï¬ìªðø¢ø¶.  

Üî¤ô¢ ïñ¶ ñ£ï¤ô èõ£¢ù£¢ ñ£í¢¹ñ¤° ðù¢õ£ó¤ô£ô¢ ¹«ó£è¤î¢ Üõ£¢è÷¢ î¬ô¬ñ õ¤¼ï¢î¤ùó£è èôï¢¶ ªè£í¢´ õ¤¼¶è¬÷ õöé¢è¤ 

è¾óõ¤î¢î££¢è÷¢.

	 Þï¢î õ¤¼¶ õöé¢°ñ¢ õ¤ö£õ¤ô¢ ïñ¶ Íî¢î î¬ôõ£¢ î¤¼. º. «ñ£èù¢ Üõ£¢è÷¢ õ¤ö£è¢ °¿î¢ î¬ôõó£è¾ñ¢, õ¤¼¶è¢è£ù 

ïð£¢è¬÷ «î£¢ï¢ªî´è¢è ïñ¶ ¶¬íî¢î¬ôõ£¢ î¤¼. L. ªõé¢è«ìêù¢  ñø¢Áñ¢ R. ê¤õè¢°ñ££¢ Üõ£¢è÷¢ ê¤øð¢ð£è ªêòô¢ðì¢´ Þõ¢õ¤ö£ 

ê¤øð¢ð£è ï¬ìªðø åî¢¶¬öð¢¹ ïô¢è¤ù££¢è÷¢.

	 «ñ½ñ¢ ð¦û¢ñ£ Üõ£¢è÷¢ õ¤ö£ ê¤øð¢¹¬óò¤ô¢ îñ¤öèî¢î¤ô¢ èì¢´ï£¢è÷¢ ñø¢Áñ¢ åð¢ðï¢îî£ó£¢è÷¢ ð´ñ¢ Þù¢ùô¢è÷¢ ðø¢ø¤»ñ¢  

èì¢´ñ£ù ªî£ö¤ô¢ âï¢î Ü÷õ¤ø¢° ïê¤ï¢¶÷¢÷¶ âù¢ð¬î ðø¢ø¤»ñ¢ ñ¤èî¢ ªî÷¤õ£è èõ£¢ù£¢ Üõ£¢è÷¢ èõùî¢î¤ø¢° ªè£í¢´ ªêù¢ø££¢.  

Üîø¢° èõ£¢ù£¢ Üõ£¢èÀñ¢ Üõ£¢è÷¤ù¢ à¬óò¤ô¢ ñ¤èî¢ ªî÷¤õ£è ïñ¶ ð¤óê¢ê¬ùè÷¢ °ø¤î¢¶ î£ù¢ ªîó¤ï¢¶ ¬õî¢¶÷¢÷¬î»ñ¢ 

ïñ¢ ð¦û¢ñ£¢ °ø¤ð¢ð¤ì¢ì îèõô¢è¬÷»ñ¢ ªè£í¢´ ñ¤èê¢¢ ê¤øï¢î õ¤÷è¢èî¢«î£´ îù¢ î¬ô¬ñ à¬óò¤ô¢ ïñ¢ èì¢´ù£¢è÷¢ ¶ò£¢ ¶¬ìè¢è 

îù¢ù£ô¢ º®ï¢î Ü÷¾ àîõ¤ ªêò¢ò îò£ó£è à÷¢÷¬î»ñ¢, îñ¤öèî¢î¤ô¢ åð¢ðï¢îè¢è£ó£¢è÷¢ ð¤óê¢ê¬ùè¬÷ è¬÷ò Ü¬ùî¢î¤½ñ¢ 

E-Tender º¬ø Üñô¢ð´î¢îð¢ð´ñ¢ âù¢Áñ¢, èì¢´ï£¢èÀè¢è£è Üõ£¢è÷¢ âî¤£¢ð££¢è¢°ñ¢   åø¢¬ø ê£÷ó º¬ø õ¤¬óõ¤ô¢ Üñô¢ 

ð´î¢îð¢ð´ñ¢ âù¢Áñ¢ «ñ½ñ¢ îñ¤öè ñè¢è¬÷î¢ î£ù¢ ªêù¢Á êï¢î¤î¢¶ Üõ£¢è÷¢ °¬øè¬÷ «èì¢è º¬ùð¢«ð£´  ªêòô¢ð´õî£è 

Ãø¤ Üî¤ô¤¼ï¢¶ ò£¼ñ¢ âù¢¬ù î´è¢è º®ò£¶ âù¢Áñ¢ àÁî¤«ò£´ Ãø¤ê¢ ªêù¢ø££¢è÷¢.  Þîù¢ Íôñ¢ ïñ¶ ªîù¢ùè ñò¢òñ¢ 

«ñ½ñ¢ å¼ ¬ñô¢ èô¢¬ôî¢ ªî£ì¢´ ïñ¶ èì¢´ï£¢è÷¢ ð¤óê¢ê¬ùè÷¢ è¬÷ò ñ£ªð¼ñ¢ ªõø¢ø¤ ªðø¢Á÷¢«÷£ñ¢ âù¢ð¬î»ñ¢ Þé¢«è 

²ì¢®è¢ è£ì¢ì èì¬ñð¢ðì¢´÷¢«÷ù¢.  

	 ïí¢ð£¢è«÷ ïñ¢ ªîù¢ùè ñò¢òñ¢ ê££¢ð£è ïñ¢ñ¤¬ì«ò ð£êºñ¢, «ïêºñ¢ Ü«î «ïóñ¢ ïñ¶ êºî£òî¢î¤ø¢è£è Þó¾ ðèô¢ 

ð£ó£¶ à¬öè¢èè¢ Ã®ò ïñ¶ ê«è£îó£¢ î¤¼. º. «ñ£èù¢ Üõ£¢è¬÷ 27 õ¼ìé¢èÀè¢° ð¤ù¢¹ Üè¤ô Þï¢î¤ò î¬ôõ£¢ ðîõ¤è¢° 

ºù¢ ï¤Áî¢î¤»÷¢«÷£ñ¢. Þï¢î Üè¤ô Þï¢î¤ò î¬ôõ£¢ ðîõ¤ «ð£ì¢®ò¤ù¢ø¤ ïñè¢° è¤¬ìî¢¶ Þ¼è¢è «õí¢´ñ¢.  ï£ñ¢ «èì¢è£ñ«ô 

ªè£´è¢èð¢ðì¢®¼è¢è «õí¢´ñ¢. Ýù£ô¢ ê¤ô îõ¤£¢è¢è º®ò£î è£óíé¢è÷£ô¢ ïñ¢ ñò¢òñ¢ «î£¢îô¤ô¢ «ð£ì¢®ò¤ì «õí¢®ò èì¢ì£òî¢î¤ô¢ 

Þï¢î Üè¤ô Þï¢î¤ò î¬ôõ£¢ ðîõ¤è¢° î¤¼.º. «ñ£èù¢  Üõ£¢è¬÷ «õì¢ð£÷ó£è ï¤Áî¢î¤»÷¢«÷£ñ¢ âù¢ð¬î àé¢èÀè¢° ªîó¤õ¤î¢¶è¢ 

ªè£÷¢è¤«øù¢.

	 «ñ½ñ¢ ïñ¶ ñò¢òî¢î¤ù¢ ºù¢ù£÷¢ î¬ôõó£è 2012 ºîô¢ 2014 õ¬ó Þóí¢´ õ¼ìé¢è÷¢ Þ¼ï¢î î¤¼. S. Üò¢òï£îù¢ 

Üõ£¢è¬÷ ïñ¶ îñ¤öèñ¢ ñø¢Áñ¢ ¹¶¬õ, Üï¢îñ£ù¢ Üìé¢è¤ò ñ£ï¤ôî¢î¬ôõó£è å¼ ñùî£è «î£¢ï¢ªî´è¢èð¢ðì¢´÷¢÷££¢ âù¢ð¬î»ñ¢ 

àé¢è«÷£´ ñè¤ö¢ê¢ê¤«ò£´ ðè¤£¢ï¢¶ ªè£÷¢õî¤ô¢ ñì¢ìø¢ø ñè¤ö¢ê¢ê¤÷ Ü¬ìè¤«øù¢.

	 ïù¢ø¤ õíè¢èñ¢

àé¢è÷¢ Üù¢¹ìù¢ 

K. ªõé¢è«ìêù¢. 
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A.R.Santhakumar
Former Dean (Civil Engineering),
Anna University, Chennai, India

	 The ground can be improved by adapting certain ground improvement techniques. Vibro-compaction 
increases the density of the soil by using powerful depth vibrators. Vacuum consolidation is used for 
improving soft soils by using a vacuum pump. Preloading method is used to remove pore water over time. 
Heating is used to form a crystalline or glass product by electric current. Ground freezing converts pore 
water to ice to increase their combined strength and make them impervious. Vibro replacement stone 
columns improve the bearing capacity of soil whereas Vibro displacement method displaces the soil. 
Electro osmosis makes water flow through fine grained soils. Electro kinetic stabilization is the application 
of electro osmosis. Reinforced soil steel is used for retaining structures, sloping walls, dams etc…. seismic 
loading is suited for construction in seismically active regions. Mechanically stabilized earth structures 
create a reinforced soil mass. The geo methods like Geosynthesis, Geogrid etc…. are discussed. Soil 
nailing increases the shear strength of the in-situ soil and restrains its displacement. Micro pile gives 
the structural support and used for repair/replacement of existing foundations. Grouting is injection of 
pumpable materials to increase its rigidity. The jet grouting is quite advanced in speed as well as techniques 
when compared with the general grouting.

GROUND IMPROVEMENT:
Rapid urban and industrial growth demands more 
land for further development. In order to meet 
this demand land reclamation and utilization of 
unsuitable and environmentally affected lands 
have been taken up. These, hitherto useless lands 
for construction have been converted to be useful 
ones by adopting one or more ground improvement 
techniques. The field of ground improvement 
techniques has been recognized as an important 
and rapidly expanding one.

GROUND IMPROVEMENT TECHNIQUES:

1. VIBRO-COMPACTION:

	 Vibro-compaction, sometimes referred to as Vibrofloation,  is the rearrangement of soil particles into 
a denser configuration by the use of powerful depth vibration. Vibrocompaction is a ground improvement 

Ground Improvement
Techniques

Ground Improvement Techniques 

A.R.Santhakumar 

The ground can be improved by adapting certain ground improvement techniques. Vibro-
compaction increases the density of the soil by using powerful depth vibrators. Vacuum 
consolidation is used for improving soft soils by using a vacuum pump. Preloading method is 
used to remove pore water over time. Heating is used to form a crystalline or glass product by 
electric current. Ground freezing converts pore water to ice to increase their combined strength 
and make them impervious. Vibro replacement stone columns improve the bearing capacity of 
soil whereas Vibro displacement method displaces the soil. Electro osmosis makes water flow 
through fine grained soils. Electro kinetic stabilization is the application of electro osmosis. 
Reinforced soil steel is used for retaining structures, sloping walls, dams etc…. seismic loading 
is suited for construction in seismically active regions. Mechanically stabilized earth structures 
create a reinforced soil mass. The geo methods like Geosynthesis, Geogrid etc…. are discussed. 
Soil nailing increases the shear strength of the in-situ soil and restrains its displacement. Micro 
pile gives the structural support and used for repair/replacement of existing foundations. 
Grouting is injection of pumpable materials to increase its rigidity. The jet grouting is quite 
advanced in speed as well as techniques when compared with the general grouting.  

GROUND IMPROVEMENT: 

 

Rapid urban and industrial growth demands more land for further development. In order to meet 
this demand land reclamation and utilization of unsuitable and environmentally affected lands 
have been taken up. These, hitherto useless lands for construction have been converted to be 
useful ones by adopting one or more ground improvement techniques. The field of ground 
improvement techniques has been recognized as an important and rapidly expanding one.  

GROUND IMPROVEMENT TECHNIQUES: 

1. VIBRO-COMPACTION: 
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process for densifying loose sands to create stable foundation 
soils. The principle behind vibrocompaction is simple. The 
combined action of vibration and water saturation by jetting 
rearranges loose sand grains into a more compact state. 
Vibrocompaction is performed with specially-designed 
vibrating probes. Both horizontal and vertical modes of 
vibration have been used in the past. The vibrators used 
by TerraSystems consist of torpedo-shaped probes 12 to 16 
inches in diameter which vibrates at frequencies typically 
in the range of 30 to 50 Hz. The probe is first inserted into 
the ground by both jetting and vibration. After the probe
reaches the required depth of compaction, granular material, usually sand, is added from the ground surface 
to fill the void space created by the vibrator. A compacted radial zone of granular material is created.

APPLICATIONS:
•	 Reduction of foundation settlements.
•	 Reduction of risk of liquefaction due to seismic activity.
•	 Permit construction on granular fills.

2. VACCUM CONSOLIDATION:
	 Vacuum Consolidation is an effective means 
for improvement of saturated soft soils. The soil site is 
covered with an airtight membrane and vacuum is created 
underneath it by using dual venture and vacuum pump. 
The technology can provide an equivalent pre-loading 
of about 4.5m high conventional surcharge fill. Vacuum-
assisted consolidation preloads the soil by reducing the 
pore pressure while maintaining a constant total stress.

APPLICATIONS:
•	 Replace standard pre-loading techniques eliminating the risk of failure.
•	 Combine with a water pre-loading in scare fill area. The method is used to build large 

developments on thick compressible soil.
•	 Combine with embankment pre-load using the increased stability

3. PRELOADING:
Preloading has been used for many years without change in the 
method or application to improve soil properties. Preloading 
or pre-compression is the process of placing additional vertical 
stress on a compressible soil to remove pore water over time. 
The pore water dissipation reduces the total volume causing 
settlement. Surcharging is an economical method for ground 
improvement. However, the consolidation of the soils is time 
dependent, delaying construction projects making it a non-
feasible alternative.

	 The soils treated are Organic silt, Varved silts and clays, soft clay, Dredged material The design 
considerations which should be made are bearing capacity, Slope stability, Degree of consolidation.

 

Vibro-compaction, sometimes referred to as Vibrofloation, is the rearrangement of soil particles 
into a denser configuration by the use of powerful depth vibration. Vibrocompaction is a ground 
improvement process for densifying loose sands to create stable foundation soils. The principle 
behind vibrocompaction is simple. The combined action of vibration and water saturation by 
jetting rearranges loose sand grains into a more compact state.  Vibrocompaction is performed 
with specially-designed vibrating probes. Both horizontal and vertical modes of vibration have 
been used in the past. The vibrators used by TerraSystems consist of torpedo-shaped probes 12 to 
16 inches in diameter which vibrates at frequencies typically in the range of 30 to 50 Hz. The 
probe is first inserted into the ground by both jetting and vibration. After the probe reaches the 
required depth of compaction, granular material, usually sand, is added from the ground surface 
to fill the void space created by the vibrator. A compacted radial zone of granular material is 
created 

APPLICATIONS: 

 Reduction of foundation settlements.  
 Reduction of risk of liquefaction due to seismic activity.  
 Permit construction on granular fills.  

2. VACCUM CONSOLIDATION: 

 

Vacuum Consolidation is an effective means for improvement of saturated soft soils. The soil 
site is covered with an airtight membrane and vacuum is created underneath it by using dual 
venture and vacuum pump. The technology can provide an equivalent pre-loading of about 4.5m 

 

Vibro-compaction, sometimes referred to as Vibrofloation, is the rearrangement of soil particles 
into a denser configuration by the use of powerful depth vibration. Vibrocompaction is a ground 
improvement process for densifying loose sands to create stable foundation soils. The principle 
behind vibrocompaction is simple. The combined action of vibration and water saturation by 
jetting rearranges loose sand grains into a more compact state.  Vibrocompaction is performed 
with specially-designed vibrating probes. Both horizontal and vertical modes of vibration have 
been used in the past. The vibrators used by TerraSystems consist of torpedo-shaped probes 12 to 
16 inches in diameter which vibrates at frequencies typically in the range of 30 to 50 Hz. The 
probe is first inserted into the ground by both jetting and vibration. After the probe reaches the 
required depth of compaction, granular material, usually sand, is added from the ground surface 
to fill the void space created by the vibrator. A compacted radial zone of granular material is 
created 

APPLICATIONS: 

 Reduction of foundation settlements.  
 Reduction of risk of liquefaction due to seismic activity.  
 Permit construction on granular fills.  

2. VACCUM CONSOLIDATION: 

 

Vacuum Consolidation is an effective means for improvement of saturated soft soils. The soil 
site is covered with an airtight membrane and vacuum is created underneath it by using dual 
venture and vacuum pump. The technology can provide an equivalent pre-loading of about 4.5m 

high conventional surcharge fill. Vacuum-assisted consolidation preloads the soil by reducing the 
pore pressure while maintaining a constant total stress. 

APPLICATIONS: 

 Replace standard pre-loading techniques eliminating the risk of failure.  
 Combine with a water pre-loading in scare fill area. The method is used to build large 

developments on thick compressible soil.  
 Combine with embankment pre-load using the increased stability  

3. PRELOADING: 

Preloading has been used for many years without change in the method or application to improve 
soil properties. Preloading or pre-compression is the process of placing additional vertical stress 
on a compressible soil to remove pore water over time. The pore water dissipation reduces the 
total volume causing settlement. Surcharging is an economical method for ground 
improvement. However, the consolidation of the soils is time dependent, delaying construction 
projects making it a non-feasible alternative. 

 

The soils treated are Organic silt, Varved silts and clays, soft clay, Dredged material The design 
considerations which should be made are bearing capacity, Slope stability, Degree of 
consolidation.  

APPLICATIONS:  

 Reduce post-construction  
 Settlement  
 Reduce secondary compression.  
 Densification  
 Improve bearing capacity  

4. HEATING: 
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APPLICATIONS:
•	 Reduce post-construction
•	 Settlement
•	 Reduce secondary compression.
•	 Densification
•	 Improve bearing capacity

4. HEATING:
	 Heating or vitrifaction breaks the soil particle down to form a 
crystalline or glass product. It uses electrical current to heat the soil and 
modify the physical characteristics of the soil. Heating soils permanently 
alters the properties of the soil. Depending on the soil, temperatures can range 
between 300 and 1000 degree Celsius. The impact on adjacent structures and 
utilities should be considered when heating is used. .

APPLICATIONS:
•	 Immobilization of radioactive or contaminated soil
•	 Densification and stabilization

5. GROUND FREEZING:
Ground freezing is the use of refrigeration to convert in-situ pore water 
to ice. The ice then acts as a cement or glue, bonding together adjacent 
particles of soil or blocks of rock to increase their combined strength 
and make them impervious. The ground freezing considerations are 
Thermal analysis, Refrigeration system geometry, Thermal properties of 
soil and rock, freezing rates, Energy requirements, Coolant/ refrigerant 
distribution system analysis.

GROUND FREEZING APPLICATIONS:
•	 Temporary underpinning
•	 Temporary support for an excavation
•	 Prevention of groundwater flow into excavated area
•	 Temporary slope stabilization
•	 Temporary containment of toxic/hazardous waste contamination

6. VIBRO-REPLACEMENT STONE COLUMNS:
Vibro-Replacement extends the range of soils that can be 
improved by vibratory techniques to include cohesive soils. 
Reinforcement of the soil with compacted granular columns 
or “stone columns” is accomplished by the top-feed method. 
The important Vibro-replacement stone columns are Ground 
conditions, Relative density, Degree of saturation, Permeation.

PRINCIPLES OF VIBRO-REPLACEMENT:
	 The stone columns and intervening soil form and integrated foundation support system having 

 

Heating or vitrifaction breaks the soil particle down to form a crystalline or glass product. It uses 
electrical current to heat the soil and modify the physical characteristics of the soil. Heating soils 
permanently alters the properties of the soil. Depending on the soil, temperatures can range 
between 300 and 1000 degree Celsius. The impact on adjacent structures and utilities should be 
considered when heating is used. . 

APPLICATIONS: 

 Immobilization of radioactive or contaminated soil  
 Densification and stabilization  

5. GROUND FREEZING: 

 

Ground freezing is the use of refrigeration to convert in-situ pore water to ice. The ice then acts 
as a cement or glue, bonding together adjacent particles of soil or blocks of rock to increase their 
combined strength and make them impervious. The ground freezing considerations are 
Thermal analysis, Refrigeration system geometry, Thermal properties of soil and rock, freezing 
rates, Energy requirements, Coolant/ refrigerant distribution system analysis.  

GROUND FREEZING APPLICATIONS: 

 Temporary underpinning  
 Temporary support for an excavation  
 Prevention of groundwater flow into excavated area  

 

Heating or vitrifaction breaks the soil particle down to form a crystalline or glass product. It uses 
electrical current to heat the soil and modify the physical characteristics of the soil. Heating soils 
permanently alters the properties of the soil. Depending on the soil, temperatures can range 
between 300 and 1000 degree Celsius. The impact on adjacent structures and utilities should be 
considered when heating is used. . 

APPLICATIONS: 

 Immobilization of radioactive or contaminated soil  
 Densification and stabilization  

5. GROUND FREEZING: 

 

Ground freezing is the use of refrigeration to convert in-situ pore water to ice. The ice then acts 
as a cement or glue, bonding together adjacent particles of soil or blocks of rock to increase their 
combined strength and make them impervious. The ground freezing considerations are 
Thermal analysis, Refrigeration system geometry, Thermal properties of soil and rock, freezing 
rates, Energy requirements, Coolant/ refrigerant distribution system analysis.  

GROUND FREEZING APPLICATIONS: 

 Temporary underpinning  
 Temporary support for an excavation  
 Prevention of groundwater flow into excavated area  

 Temporary slope stabilization  
 Temporary containment of toxic/hazardous waste contamination  

6. VIBRO-REPLACEMENT STONE COLUMNS: 

 

Vibro-Replacement extends the range of soils that can be improved by vibratory techniques to 
include cohesive soils. Reinforcement of the soil with compacted granular columns or “stone 
columns” is accomplished by the top-feed method. The important Vibro-replacement stone 
columns are Ground conditions, Relative density, Degree of saturation, Permeation. 

PRINCIPLES OF VIBRO-REPLACEMENT:  

The stone columns and intervening soil form and integrated foundation support system having 
low compressibility and improved load bearing capacity. In cohesive soils, excess pore water 
pressure is readily dissipated by the stone columns and for this reason, reduced settlements occur 
at a faster rate than is normally the case with cohesive soils. 

There are different types of installation methods which can be broadly classified in the 
following manner: 

 Wet top feed method  
 Dry bottom feed method  
 Offshore bottom feed method  

  

Summary: Vibro Replacement 

Principle 
 Reinforcement  
 Drainage  

Applicable soil(s) 

 Mixed deposits of clay, silt and sand  
 Soft and ultra soft silts (slimes)  
 Soft and ultra soft clays  
 Garbage fills  

Effect(s)  Increased shear strength  
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low compressibility and improved load bearing capacity. In cohesive soils, excess pore water pressure is 
readily dissipated by the stone columns and for this reason, reduced settlements occur at a faster rate than 
is normally the case with cohesive soils.

	 There are different types of installation methods which can be broadly classified in the following 
manner:

•	 Wet top feed method
•	 Dry bottom feed method
•	 Offshore bottom feed method

Summary: Vibro Replacement
Principle •	 Principle

•	 Drainage
Applicable soil(s) •	 Mixed deposits of clay, silt and sand

•	 Soft and ultra soft silts (slimes)
•	 Soft and ultra soft clays
•	 Garbage fills

Effect(s) •	 Increased shear strength
•	 Increased stiffness
•	 Reduced liquefaction potential

Common applications •	 Airport taxiways and runways
•	 Chemical plants
•	 Storage tanks & silos
•	 Pipelines
•	 Bridge abutments and approaches
•	 Offshore bridge abutments
•	 Road and railway embankments

Maximum depth •	 20-40 m
Land / offshore application •	 Both

VIBRO-REPLACEMENT APPLICATIONS:
•	 Reduction of foundation settlement
•	 Improve bearing capacity/reduce footing size 

requirements
•	 Reduction of the risk of liquefaction due to seismic 

activity
•	 Slope stabilization
•	 Permit construction on fills
•	 Permit shallow footing construction

 Increased stiffness  
 Reduced liquefaction potential  

Common applications 

 Airport taxiways and runways  
 Chemical plants  
 Storage tanks & silos  
 Pipelines  
 Bridge abutments and approaches  
 Offshore bridge abutments  
 Road and railway embankments  

Maximum depth  20-40 m  

Land / offshore application  Both  

 

VIBRO-REPLACEMENT APPLICATIONS: 

 Reduction of foundation settlement  
 Improve bearing capacity/reduce footing size requirements  
 Reduction of the risk of liquefaction due to seismic activity  
 Slope stabilization  
 Permit construction on fills  
 Permit shallow footing construction  

GROUND TYPE RELATIVE EFFECTIVENESS 
SANDS EXCELLENT  
SILTY SANDS 

 

EXCELLENT 

SILTS GOOD 
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GROUND TYPE RELATIVE EFFECTIVENESS
SANDS EXCELLENT
SILTY SANDS EXCELLENT
SILTS GOOD
CLAYS MARGINAL TO GOOD
MINESPOILS EXCELLENT(DEPENDING ON GRADATION)
DUMPED FILL GOOD
GARBAGE NOT APPLICABLE

 
MECHANICALLY STABILIZED EARTH STRUCTURES:
A segmental, precast facing mechanically stabilized earth wall employs 
metallic (strip or bar mat) or geosynthetic (geogrid or geotextile) 
reinforcement that is connected to a precast concrete or prefabricated 
metal facing panel to create a reinforced soil mass.

PRINCIPLES:

•	 The reinforcement is placed in horizontal layers between successive layers of 
granular soil backfill. Each layer of backfill consists of one or more compacted 
lifts.

•	 A free draining, non plastic backfill soil is required to ensure adequate performance of the wall 
system.

•	 For walls reinforced with metallic strips, load is transferred from the backfill soil to the strip 
reinforcement by shear along the interface.

•	 For walls with ribbed strips, bar mats, or grid reinforcement, load is similarly transferred but an 
additional component of strength is obtained through the passive resistance on the transverse 
members of the reinforcement.

•	 Facing panels are typically square, rectangular, hexagonal or cruciform in shape and are up to 
4.5m ^2 in area.

•	 MSEW- Mechanically Stabilized Earth Walls, when the face batter is generally steeper than 70 
degrees.

•	 RSS- Reinforced Soil Slopes, when the face batter is shallower.

APPLICATIONS:

•	 RSS structures are cost effective alternatives for new construction where the cost of embankment 
fill, right-of-way, and other consideration may make a steeper slope desirable.

•	 Another use of reinforcement in engineered slopes is to improve compaction at the edges of a 
slope to decrease the tendency for surface sloughing.

DESIGN:
	 Current practice consists of determining the geometric reinforcement to prevent internal and external 
failure using limit equilibrium of analysis.

CLAYS MARGINAL TO GOOD 
MINESPOILS EXCELLENT(DEPENDING ON 

GRADATION) 
DUMPED FILL GOOD 
GARBAGE NOT APPLICABLE 

MECHANICALLY STABILIZED EARTH STRUCTURES: 

 

A segmental, precast facing mechanically stabilized earth wall employs metallic (strip or bar 
mat) or geosynthetic (geogrid or geotextile) reinforcement that is connected to a precast concrete 
or prefabricated metal facing panel to create a reinforced soil mass. 

PRINCIPLES: 

 The reinforcement is placed in horizontal layers between successive layers of granular 
soil backfill. Each layer of backfill consists of one or more compacted lifts.  

 A free draining, non plastic backfill soil is required to ensure adequate performance of 
the wall system.  

 For walls reinforced with metallic strips, load is transferred from the backfill soil to the 
strip reinforcement by shear along the interface.  

 For walls with ribbed strips, bar mats, or grid reinforcement, load is similarly transferred 
but an additional component of strength is obtained through the passive resistance on the 
transverse members of the reinforcement.  

 Facing panels are typically square, rectangular, hexagonal or cruciform in shape and are 
up to 4.5m ^2 in area.  

 MSEW- Mechanically Stabilized Earth Walls, when the face batter is generally steeper 
than 70 degrees.  

 RSS- Reinforced Soil Slopes, when the face batter is shallower.  

APPLICATIONS:  

 RSS structures are cost effective alternatives for new construction where the cost of 
embankment fill, right-of-way, and other consideration may make a steeper slope 
desirable.  
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SOIL NAILING:
	 The fundamental concept of soil nailing consists of 
reinforcing the ground by passive inclusions, closely spaced, to 
create in-situ soil and restrain its displacements. The basic design 
consists of transferring the resisting tensile forces generated in 
the inclusions into the ground through the friction mobilized at 
the interfaces.

APPLICATIONS:
•	 Stabilization of railroad and highway cut slopes
•	 Excavation retaining structures in urban areas for high-rise building and underground facilities
•	 Tunnel portals in steep and unstable stratified slopes
•	 Construction and retrofitting of bridge abutments with complex boundaries involving wall 

support under piled foundations

MICRO PILES:
Micro-piles are small diameter piles (up to 300 mm), with the capability of sustaining high loads (compressive 
loads of over 5000 KN).The drilling equipment and methods allows micro – piles to be drilled through 
virtually every ground conditions, natural and artificial, with minimal vibration, disturbances and noise, 
at any angle below horizontal. The equipment can be further adapted to operate in locations with low 
headroom and severely restricted access.

APPLICATIONS:
•	 For Structural Support and stability
•	 Foundation for new structures
•	 Repair / Replacement of existing foundations
•	 Arresting / Prevention of movement
•	 Embankment, slope and landslide stabilization
•	 Soil strengthening and protection

EXAMPLE:
	 In India, in some circumstances steel pipes, coated wooden piles are used as cost-effective Options 
in improving the bearing capacity of foundation or restrict Displacements to tolerable levels and similar uses 
in stabilization of slopes, strengthening of foundations are common. Sridharan and Murthy (1993) described 
a Case study in which a ten-storeyed building, originally in a precarious condition due To differential 
settlement, was restored to safety using micropiles. Galvanized steel Pipes of 100 mm diameter and 10 m 
long with bottom end closed with shoe, driven at An angle of 60o with the horizontal were used and the 

 Another use of reinforcement in engineered slopes is to improve compaction at the edges 
of a slope to decrease the tendency for surface sloughing.  

DESIGN: 

Current practice consists of determining the geometric reinforcement to prevent internal and 
external failure using limit equilibrium of analysis. 

SOIL NAILING: 

 

The fundamental concept of soil nailing consists of reinforcing the ground by passive inclusions, 
closely spaced, to create in-situ soil and restrain its displacements. The basic design consists of 
transferring the resisting tensile forces generated in the inclusions into the ground through the 
friction mobilized at the interfaces. 

APPLICATIONS: 

 Stabilization of railroad and highway cut slopes  
 Excavation retaining structures in urban areas for high-rise building and underground 

facilities  
 Tunnel portals in steep and unstable stratified slopes  
 Construction and retrofitting of bridge abutments with complex boundaries involving 

wall support under piled foundations  

MICRO PILES: 

Micro-piles are small diameter piles (up to 300 mm), with the capability of sustaining high loads 
(compressive loads of over 5000 KN).The drilling equipment and methods allows micro – piles 
to be drilled through virtually every ground conditions, natural and artificial, with minimal 
vibration, disturbances and noise, at any angle below horizontal. The equipment can be further 
adapted to operate in locations with low headroom and severely restricted access. 

 

APPLICATIONS: 

 For Structural Support and stability  
 Foundation for new structures  
 Repair / Replacement of existing foundations  
 Arresting / Prevention of movement  
 Embankment, slope and landslide stabilization  
 Soil strengthening and protection  

EXAMPLE: 

In India, in some circumstances steel pipes, coated wooden piles are used as cost-effective 
Options in improving the bearing capacity of foundation or restrict Displacements to tolerable 
levels and similar uses in stabilization of slopes, strengthening of foundations are common. 
Sridharan and Murthy (1993) described a Case study in which a ten-storeyed building, originally 
in a precarious condition due To differential settlement, was restored to safety using micropiles. 
Galvanized steel Pipes of 100 mm diameter and 10 m long with bottom end closed with shoe, 
driven at An angle of 60o with the horizontal were used and the friction between the pile and The 
soil was used as the design basis in evolving the remedial measures. A similar Attempt was made 
in the present case study in which the bearing capacity of the Existing foundation system of a 
building was restored to safety using micropiles. 

GENERAL GROUTING: 

Grouting is the injection of pumpable materials into a soil or rock formation to change the 
physical characteristics of the formation. Grouting selection considerations are Site specific 
requirement, Soil type, Soil groutability, Porosity. Grouting can be prevented by Collapse of 
granular soils, Settlement under adjacent foundations, Utilities damage, Day lighting. Grouting 
can provide Increased soil strength and rigidity, reduced ground movement, Predictable degree 
of improvement 

DESIGN STEPS: 

 Identify underground construction problem.  
 Establish objectives of grouting program.  
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friction between the pile and The soil was used as the design basis in evolving the remedial measures. A 
similar Attempt was made in the present case study in which the bearing capacity of the Existing foundation 
system of a building was restored to safety using micropiles.

GENERAL GROUTING:
	 Grouting is the injection of pumpable materials into a soil or rock formation to change the physical 
characteristics of the formation. Grouting selection considerations are Site specific requirement, Soil type, 
Soil groutability, Porosity. Grouting can be prevented by Collapse of granular soils, Settlement under 
adjacent foundations, Utilities damage, Day lighting. Grouting can provide Increased soil strength and 
rigidity, reduced ground movement, Predictable degree of improvement

DESIGN STEPS:
•	 Identify underground construction problem.
•	 Establish objectives of grouting program.
•	 Perform special geotechnical study.
•	 Develop initial grouting program.
•	 Develop performance prediction.
•	 Compare with other solutions.
•	 Refine design and prepare specifications.

GROUTING TECHNIQUES:
The various injection grouting techniques used by grouting contractors for ground improvement / ground 
modification can be summarized as follows:

•	 Permeation
•	 Compaction Grouting:
•	 Claquage
•	 Jet Grouting

JET GROUTING:
	 Jet grouting is a general term used by grouting contractors to describe various construction techniques 
used for ground modification or ground improvement. Grouting contractors use ultra high-pressure fluids 
or binders that are injected into the soils at high velocities. These binders break up the soil structure 
completely and mix the soil particles in-situ to create a homogeneous mass, which in turn solidifies. This 
ground modification / ground improvement of the soil plays an important role in the fields of foundation 
stability, particularly in the treatment of load bearing soils under new and existing buildings; in the in-
depth impermeabilization of water bearing soils; in tunnel construction; and to mitigate the movement of 
impacted soils and groundwater.

 Perform special geotechnical study.  
 Develop initial grouting program.  
 Develop performance prediction.  
 Compare with other solutions.  
 Refine design and prepare specifications.  

GROUTING TECHNIQUES: 

The various injection grouting techniques used by grouting contractors for ground improvement / 
ground modification can be summarized as follows:  

 Permeation  
 Compaction Grouting:  
 Claquage  
 Jet Grouting  

JET GROUTING: 

Jet grouting is a general term used by grouting contractors to describe various construction 
techniques used for ground modification or ground improvement. Grouting contractors use ultra 
high-pressure fluids or binders that are injected into the soils at high velocities. These binders 
break up the soil structure completely and mix the soil particles in-situ to create a homogeneous 
mass, which in turn solidifies. This ground modification / ground improvement of the soil plays 
an important role in the fields of foundation stability, particularly in the treatment of load bearing 
soils under new and existing buildings; in the in-depth impermeabilization of water bearing soils; 
in tunnel construction; and to mitigate the movement of impacted soils and groundwater. 

 

EXAMPLE: 

Teesta Dam – India  
Cut off / jet grouting and grouting 

Upstream and downstream cofferdams. 2 cut-off walls by grouting and jet grouting. 



EXAMPLE:

Teesta Dam – India
Cut off / jet grouting and grouting

Upstream and downstream cofferdams. 2 cut-off walls by grouting and jet grouting.

********************************************************

	 ï£ñ¢ õ£é¢°ñ¢ ï¤ôî¢¬î ðî¢î¤óð¢ðî¤¾î¢ ¶¬øò¤ù¢ ºôñ¢  
ðî¤¾ ªêò¢»ñ¢«ð£«î ðì¢ì£ ñ£Áî½è¢è£ù ñÂ¾ñ¢ «ê£¢î¢«î 
êñ£¢ð¢ð¤è¢è¤«ø£ñ¢.  ðî¤¾î¢¶¬øò¤ù¢ ºôñ£è«õ, ïñ¶ ðì¢ì£ ñ£Áîô¢ 
ñÂ õ¼õ£ò¢î¢¶¬øò¤ù¼è¢° ÜÂð¢ð¤ ¬õè¢èð¢ð´è¤ø¶.  Üîù¢ð® 
õ¼õ£ò¢î¢ ¶¬øò¤ù£¢ Þòô¢ð£è«õ  ï£ñ¢ õ£é¢è¤ò ï¤ôî¢¶è¢è£ù 
ðì¢ì£õ¤ô¢ ªðò£¢ ñ£Áîô¢ ªêò¢¶ ïñè¢°î¢ îó «õí¢´ñ¢.  Üóê£¬í 
ªõ÷¤ò¤ìð¢ðì¢ì Ýí¢´ 1984, Ýù£ô¢   ï¬ìº¬ø Üð¢ð®ò£ 
Þ¼è¢è¤ø¶ ? Þô¢ô«õ Þô¢¬ô.  ï¤ôî¢¬îð¢ ðî¤¾ ªêò¢¶õ¤ì¢´ ðì¢ì£ 
ªðò£¢ ñ£Áî½è¢è£è õ¤.ã.æ õ¤ìñ¢ «ð£è¤«ø£ñ¢.  Üõ£¢ °¬øï¢î ðì¢êñ¢ 
4000 ¼ð£ò¤ô¤¼ï¢¶ ªî£ìé¢è¤ ïñ¢ñ¤ìñ¢ âî¤£¢ð££¢è¢è¤ø££¢.  ªõÁñ¢ 
ðì¢ì£ ªðò£¢ ñ£Áî½è¢«è£, àì¢ð¤ó¤¾ à÷¢ðì ªðò£¢ ñ£Áî½è¢«è£ 
êô¢ô¤è¢è£² Ãì èì¢ìíñ¤ô¢¬ô.  Ýù£ô¢ Üõ«ó£ î£ê¤ô¢î££¢, 
ñí¢ìô ¶¬í î£ê¤ô¢î££¢ à÷¢ðì õ¼õ£ò¢î¢¶¬øò¤ù¢ Üî¢î¬ù 
«ñ¬üèÀè¢°ñ¢ ð®ò÷ï¢¶î£ù¢ ðì¢ì£ ªðø º®»ñ¢ âù¢ðî£è 
ïñ¢ñ¤ìñ¢ Ü÷ï¢¶ ïñ¢ñ¤ìñ¢ âî¤£¢ð££¢è¢°ñ¢ ªî£¬èèè¢è£ù ðé¢°î¢ 
ªî£¬è ð¤ó¤ð¢¹ð¢ ðì¢®ò¬ô õ¤ó¤è¢è¤ø££¢.  Þï¢îè¢ ªè£÷¢¬÷¬ò 
âî¤£¢î¢¶ êºè Ý£¢õô£¢ î¤¼. æ. ðóñê¤õñ¢ âù¢ðõ£¢  ªêù¢¬ù 
àò£¢ï¦î¤ ñù¢ø ñ¶¬ó è¤¬÷ò¤ô¢ õöè¢° ªî£´î¢¶÷¢÷££¢.

  
	 î¬ô¬ñ ï¦î¤ðî¤ î¤¼. êë¢êò¢è¤ûù¢ è¾ô¢ ñø¢Áñ¢ ï¦î¤ðî¤ 
âú¢. îñ¤ö¢õ£íù¢  Ýè¤«ò££¢ îñ¤öè Üóê¤ù¢ 1984Ýñ¢ Ýí¢´ 
Üóê£¬íò¤ù¢ð® âõ¢î¤è¢ èì¢ìíºñ¤ù¢ø¤ àìù®ò£èð¢ ðì¢ì£ 
ªðò£¢ ñ£Áîô¢ ªêò¢¶ õöé¢è¤ì Ý¬íò¤ì¢´÷¢÷ù£¢.  «ñ½ñ¢ ï¤ôñ¢ 
ðî¤¾ ªêò¢»ñ¢«ð£«î ðì¢ì£ ñ£Áî½è¢è£ù ñÂ¾ñ¢ ªðøð¢ð´õî£ô¢ 
ðî¤¾ ªêò¢î å¼ ñ£î è£ôî¢î¤ø¢°÷¢ ðì¢ì£õ¤ô¢ ªðò£¢ ñ£ø¢øñ¢ 
ªêò¢¶ àó¤òõ¼è¢° õöé¢èð¢ðì «õí¢´ñ¢.  ¹î¤î£è õ¤í¢íð¢ð¤è¢è 
«õí¢®òî¤ô¢¬ô âù¢Áñ¢ Üî¢ î¦£¢ð¢ð¤ô¢ Ý¬íò¤ì¢´÷¢÷££¢. Üï¢î 
î¦£¢ð¢ð¤ù¢ ïèô
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Madras High Court
Consumer Rights Protection ... vs Tamil Nadu Govt. on 6 February, 2015

 BEFORE THE MADURAI BENCH OF MADRAS HIGH COURT

DATED: 06.02.2015

Coram
THE HONOURABLE Mr.SANJAY KISHAN KAUL, The Chief Justice
and
THE HONOURABLE Dr.JUSTICE S.TAMILVANAN

Writ Petition (MD) No.8250 of 2008
and
M.P.(MD)No.1 of 2018

Consumer Rights Protection Council,
through its Secretary O.Paramasivam,
No.6, Thamukkam Shopping Complex,
Tallakulam, Madurai-2,
Madurai Ditrict.                                                        ... Petitioner

                                vs.
1.Tamil Nadu Govt., rep.by
  The Secretary, Revenue Department,
  St.George Forts Building, Chennai.

2.Inspector General of Registration,
  The Registration Department,
  120, Santhome High Road,
  Chennai-4.                                            ... Respondents

        Writ Petition filed under Article 226 of the Constitution of India,
praying for issuance of a writ of mandamus, directing the respondent No.2 and
his subordinates to forward the application and the fee collected for survey
and patta transfer at the time of registration fo sale deed to 1st respondent
Revenue Offices and respondent No.1 to transfer patta in the name of the
purchaser without obtaining another application and charges.

!For Petitioner         : Mr.S.Thamizharasan
For Respondents         : Mr.B.Pugalendhi,
                                  Spl.Govt.Pleader.

:ORDER

Consumer Rights Protection ... vs Tamil Nadu Govt. on 6 February, 2015

Indian Kanoon - http://indiankanoon.org/doc/102996905/ 1Southern Builders | 14

ðì¢ì£ ªðò£¢ ñ£ø¢øñ¢ - ï¦î¤ ñù¢ø àî¢îó¾
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(Order of the Court was made by The Hon'ble Chief Justice) The petitioner, claiming to be the
Secretary of the Consumer Rights Protection Council, seeks to file the present writ petition, in public
interest, on account of the grievance that any transaction for purchase of immovable property of any
kind,  which are  registrable  and whereafter  patta  is  required to  be  issued,  the  2nd
respondent/Registration Office is collecting charges for patta transfer and even issuing receipts as
also for sub- division. It is submitted that thus when the purchaser approaches the revenue
authorities, a second set of charges are to be paid.

2.In the counter affidavit, it has been stated that patta transfer application in prescribed
form/Registration-II Form No.52, tendered along with documents presented for registration, is
forwarded by the Sub- Registrar to the Tahsildar in whose jurisdiction the property is situated and
the job of collecting this fee now has been entrusted to the Registration Department as per
G.O.Ms.No.916 CT & RE Department, dated 23.08.1984. It is thus submitted that there is no
occasion to once again pay the fee to the Revenue Authorities.

3.The aforesaid stand of the respondents thus shows that the requirement is to pay only one set of
fee but, the collecting agency for such fee is now the Registration Office. No second set of fee is
required to be paid.

4.The petition is accordingly closed. No costs. Connected miscellaneous petition is also closed.

Index:yes/no                                    (S.K.K.,CJ)     (S.T.,J)
Internet:yes/no.                                           06.02.2015
gb

                                                        The Hon'ble Chief Justice
                                                                and
                                                    S.TAMILVANAN,J
                                                                                gb
To:

1.The Secretary, Revenue Department, Government of Tamil Nadu, St.George Forts Building,
Chennai.

2.Inspector General of Registration, The Registration Department, 120, Santhome High Road,
Chennai-4.

Order in W.P.(MD)No.8250/2008 and MP(MD)No.1 of 2008 Dated:06.02.2015 �

Consumer Rights Protection ... vs Tamil Nadu Govt. on 6 February, 2015

Indian Kanoon - http://indiankanoon.org/doc/102996905/ 2
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îé¢èñ¢ õ¤¬ô Üî¤èñ¢î£ù¢
îèóñ¢ õ¤¬ô ñô¤¾ î£ù¢ 
Ýù£ô¢ îèóî¢¬îè¢ ªè£í¢´ ªêò¢ò «õí¢®ò¬î
îé¢èñ¢ ªè£í¢´ ªêò¢ò º®ò£¶
Üîù£ô¢ îèóñ¢ ñì¢ìñ¤ô¢¬ô  îé¢èºñ¢ àò£¢î¢îî¤ô¢¬ô
âù«õ  ï¦ .........  ï¦ò£è Þ¼ 
	 èé¢¬è ï¦£¢ ¹ù¤îñ¢ î£ù¢
	 Üîù£ô¢ è¤íø¢Á ï¦£¢ õ¦í¢ âù¢Á Ü£¢î¢îñ¤ô¢¬ô  ..........
	 î£èî¢î¤ô¢ îõ¤ð¢ðõ¼è¢° èé¢¬èò£ò¤¼ï¢î£ô¢ âù¢ù ? 
	 è¤íø£èò¤¼ï¢î£ô¢ âù¢ù ?
	 âù«õ  ï¦ .........  ï¦ò£è Þ¼ 
ï£ò¢è¢° ê¤é¢èñ¢ «ð£ô¢ õ¦óñ¤ô¢¬ô î£ù¢
Ýù£½ñ¢ ïù¢ø¤ âù¢ù«õ£ ï£ò¢è¢°î¢î£ù¢
âù«õ  ï¦ .........  ï¦ò£è Þ¼ 
	 ðì¢´ð¢«ð£ô¢ ð¼î¢î¤ Þô¢¬ô î£ù¢
	 Ýù£½ñ¢ ªõò¤½è¢° ²èªñù¢ù«õ£ ð¼î¢î¤î£ù¢
	 âù«õ  ï¦ .........  ï¦ò£è Þ¼ 
Ýè£êñ¢ «ð£ô¢ Ìñ¤ Þô¢¬ôî£ù¢
Ýù£½ñ¢ î£é¢°õîø¢° Þ¼ð¢ð¶ Ìñ¤î£ù¢
âù«õ  ï¦ .........  ï¦ò£è Þ¼ 
	 «ïø¢Á «ð£ô¢ Þù¢ø¤ô¢¬ô
	 Þù¢Á «ð£ô¢ ï£¬÷ò¤ô¢¬ô
	 Üîù£ô¢ åõ¢ªõ£ù¢Áñ¢ Üø¢¹îñ¢î£ù¢ !
	 âù«õ  ï¦ .........  ï¦ò£è Þ¼ 
Üî¤ô¢ ªõì¢èð¢ðì åù¢Áñ¤ô¢¬ô  
Üî¤ô¢ õ¼î¢îð¢ðì åù¢Áñ¤ô¢¬ô
Üî¤ô¢ ªï£ï¢¶«ð£è åù¢Áñ¤ô¢¬ô
Üî¤ô¢ ð£õñ¢ ã¶ñ¤ô¢¬ô
Üî¤ô¢ Üê¤é¢èñ¢  åù¢Áñ¤ô¢¬ô
âù«õ  ï¦ .........  ï¦ò£è Þ¼ 
	 àù¢¬ù  àóê¤ð¢ð££¢
	 àù¢¬ù êó¤ ªêò¢¶ ªè£í¢«ì õ£
	 âù«õ  ï¦ .........  ï¦ò£è Þ¼
àôèñ¢ å¼ ï£÷¢, àù¢¬ùð¢ «ð£ô¢ õ£ö Ý¬êð¢ð´ñ¢
àôèñ¢ å¼ ï£÷¢ àù¢¬ù àî£óíñ£èè¢ ªè£÷¢Àñ¢
àôèñ¢ å¼ ï£÷¢ àù¢¬ùð¢ ð£ìñ£è ãø¢°ñ¢
àôèñ¢ å¼ ï£÷¢ àù¢ õö¤ ïìè¢°ñ¢
Ü´î¢îõÂè¢è£è ñ£ø¤ àùè¢è£è à÷¢«÷£¬ó Þöè¢è£«î
âù«õ  ï¦ .........  ï¦ò£è Þ¼

ï¦ ....... ï¦ò£è Þ¼!
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Mr. S.D. Kannan
Chairman - Taxation Committee

GST COUNCIL MEET: E-WAY 
BILL ROLL-OUT FROM APRIL 
1, RETURN FILING PROCESS 
EXTENDED TILL JUNE

Highlights:

•	 26th GST Council gave extension to the filing of GSTR-3B of 3 months
•	 GST Council could not decide on a simplified GST return form
•	 A ministerial panel given task of framing one-page GST return form

	 In its 26th meeting on Saturday, Arun Jaitley-chaired GST Council (Goods & Services Tax) extended 
the existing system of filing returns (GSTR-3B and GSTR 1) by another three months till June. Besides 
this, group of ministers (GOM) on the IT will look into the tax filing process and consult tax experts before 
taking a call, among other decisions, Union Finance Minister Arun Jaitley tweeted.

	 Union Finance Minister Arun Jaitley on Saturday, after the GST Council meet, said the electronic 
way or e-way bill for movement of goods between states will be implemented from April 1.

	 However, for intra-state movement, the e-way bill would be rolled out in a phased manner starting 
April 15, and will cover all the states by June 1.

	 The Goods and Services (GST) Council was expected to simplify the return filing process on 
Saturday, however, the Council could not decide on a simplified GST return form and entrusted the 
ministerial panel under Sushil Modi to chalk out a single page form which is simpler and evasion proof. 
Besides, tax exemptions to exporters have also been extended by six months to September.

26th GST Council Meet: Following Major Decisions Were Taken.

Return filing deferred: The present system of filing GSTR 3B and GSTR 1 is extended for three months 
till June 2018 till he new return system is finalized. A new model was discussed extensively and group of 
ministers on IT has been tasked to finalise the same.

Tax exemptions for exporters extended: Available tax exemptions on imported goods have been extended 
for a further six months beyond March 31. Now, exporters availing various export promotion schemes 
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can continue to avail such exemptions on their imports upto October 1. By that time, e-wallet scheme is 
expected to be in place to continue the benefits in future.

E-Way Bill From April 1: The electronic way or e-way bill for movement of goods between states will 
be implemented from April 1. However, for intra-state movement, the e-way bill would be rolled out in a 
phased manner starting April 15, and will cover all the states by June 1.

Reverse charge mechanism deferred: The liability to pay tax on reverse charge has been deferred till June 
30. Meanwhile, a group of ministers will look into the modalities of its implementations to ensure that no 
inconvenience is caused to the trade and industry.

Deduction of TDS/TCS deferred: The Provision for deduction of tax at source (TDS) under section 51 of 
the CGST Act and collection of tax at source under section 52 of the CGST Act shall remain suspended till 
June 30. In the meantime, the modalities of linking state and central governments accounting system with 
GSTN will be worked out so that seamless credit is available to the registered traders whose tax is deducted 
or collected at source.

For redressing grievances: GST implementation committee has been tasked with the work of redressing 
the grievances caused to the taxpayers arising out of IT glitches.

In the 23rd GST council meeting, it was decided that filing of GSTR-2 and GSTR-3 forms would stop and 
only the filing of GSTR-1 and GSTR-3B would continue.

According to the recommendation made by Nilekani, instead of supplying invoices to be uploaded, a 
module can be formed where supplying invoice details can be posted, and based on the invoice data fed by 
the supplier, the system by itself generates the return.

GSTR-3B Return: Due Dates for February And March

	 Due date of filing GSTR-3B return is 20th of the next month. For instance, the 3B return for the 
month of March can be filed anytime before April 20, and similarly, the 3B return for the month of February 
can be filed anytime before March 20.

GSTR-1 Return: Due Dates for February and March

	 Taxpayers with an annual turnover that amounts to Rs. 1.5 crore or less are obligated to file their 
GSTR-1 returns quarterly. The due date for such taxpayers is 30th of the month following the end of 
respective quarter. For the March (Jan 1 to March 31) quarter, for instance, the deadline would be 30th of 
April.

	 Those with a turnover of Rs. 1.5 crore and above are meant to file monthly returns of GSTR-1. The 
deadline for monthly return is 10th of the month that comes two months after the end of respective month. 
For instance, the GSTR-1 return for the month of January can be filed by March 10. Likewise, returns for 
the months of February and March can be filed by April 10 and May 10.
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A.R.Santhakumar
Former Dean (Civil Engineering),
Anna University, Chennai, India

PREVENTION OF CORROSION 
IN RCC STRUCTURES IN THE 

COASTAL AREAS

1. Introduction
	 The entire coastal belt of Indian Peninsula is an extremely corrosive belt. Steel reinforcements in 
concrete structures along the coast are susceptible to corrosion which is mainly caused by the chloride ions 
present in the coastal environment. Corrosion does not occur in dry air. Oxygen and moisture are required 
to come in contact with steel. Corrosion also occurs in presence of moisture & oxygen, due to the ingress 
of chlorine through wind borne salt spray in coastal areas. Corrosion of reinforcing steel is one of the 
most important causes for deterioration of concrete structures in coastal environment. High permeability 
of poor quality concrete and poor detailing causes significant damages due to corrosion. This leads to fast 
deterioration and eventual collapse of concrete structures.

2. Environmental factors
	 In coastal cities and towns there is rapid increase in industrial and other institutional activities and 
increase in population. The requirement to meet the needs of ground water has increased rapidly over the 
last two decades. Under the above condition there is substantial lowering of water table in many parts of 
coastal areas which stimulates the intrusion of sea water land ward. Thus salinity has spread over a larger 
area in land. Fig.1 shows the corrosion map of india published by CECRI, Karikudi The zone where 
chloride induced severe corrosion is indicated in red color.It can be seen that the problem area can extend 
upto 45 to 50 kilometers.

3. Types of Marine Corrosion
	 There are many types of marine corrosion that can occur to steel 
waterfront structures and many methods for corrosion control. In actual 
practice, these methods are combined in an overall corrosion control 
program. The most common types of metal corrosion occurring in a 
marine environment are described in Table 1.
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Fig.1 Corrosion Map of India 
 

4. The need for Good Quality concrete 
 
In the cement concrete, when the cement hydrates, the constituent 
silicates reacts yielding calcium hydrate and calcium hydroxide. 
Besides, cement also gets converted rapidly into calcium hydroxide. 
These hydration products provide alkalinity to the concrete of PH about 
13 to 13.5. In this environment, a thin and adherent passive oxide film 
(gamma ferric oxide) is formed on the steel surface, which protects 
the steel from corrosion. This protective film is destroyed either due to 
the ingress of chlorides or due to the lowering of PH value of the 
concrete. 
The chloride ions migrate through the concrete until they reach the 
steel reinforcement. Normally, the corrosion is initiated once the 
passivating film is destroyed due to the presence of the chloride ions 
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4. The need for Good Quality concrete
	 In the cement concrete, when the cement hydrates, the constituent silicates reacts yielding calcium 
hydrate and calcium hydroxide. Besides, cement also gets converted rapidly into calcium hydroxide. These 
hydration products provide alkalinity to the concrete of PH about 13 to 13.5. In this environment, a thin and 
adherent passive oxide film (gamma ferric oxide) is formed on the steel surface, which protects the steel 
from corrosion. This protective film is destroyed either due to the ingress of chlorides or due to the lowering 
of PH value of the concrete.

	 The chloride ions migrate through the concrete until they reach the steel reinforcement. Normally, 
the corrosion is initiated once the passivating film is destroyed due to the presence of the chloride ions at 
the steel–concrete interface, if oxygen and water are present. Since, the walls of pores in a cement paste 
absorb great amounts of chlorine, the chloride film can be formed on the steel surface only if the chlorine 
concentration exceeds a certain threshold value. Thus, we need to exercise a strict check on the maximum 
permissible chloride content in mixing water, aggregates to minimize the chlorides of internal type.

	 Based on the empirical data of prior research, a probable threshold value for destroying the passivity 
of the Iron-cement paste system is of a chloride hydroxyl ion molecular activity rate of 0.6 in solution at the 
Iron-paste interface. The amount of chloride required for initiating corrosion is thus, dependent upon the 
PH value of the liquid in the paste. When the PH is less than 11.5, corrosion may occur without chlorides 
but for a concrete of PH greater than 11.5, a measurable amount of chloride is required, and that amount 
increases as the PH at the iron-liquid interface increases. Thus it is clear that by maintaining a very high 
PH value for the concrete the possibility of corrosion due to chlorides can be minimized. It is also clear 
that to minimize the chlorides, moisture and air entering the concrete; we need to produce a dense void less 
concrete. It was established that the passivative oxide film can be maintained and initiation of the corrosion 
can be prevented as long as the PH at the concrete cover is about 10.5 to 11. Reduction of Alkalinity of 
concrete occurs by leaching of alkaline substances with water, or by it’s reactions with carbon-dioxide in 
the atmosphere thus allowing the carbon-=dioxode and any dampness in the concrete to form carbonic 
acid, which causes corrosion. Thus, to prevent corrosion, the high alkalinity of the concrete is required to 
be maintained. The coefficient of permeability of normal concrete is much less than that of a granite that 
physically no water will permeate through in a perceptible manner. However in actual practice, it is noticed 
that the mortar and concrete exhibit appreciable permeability. This is due to the formation of micro cracks 
due to drying shrinkage, structural stresses, existence of entrapped air due to insufficient compaction etc. 
Thus good construction practices are to be followed.

5. Preventive measures
To protect the steel we need preventive measures. The well known methods are:

•	 Physical barieres on concrete surface
•	 Protective coating on rebars
•	 Electrochemical methods
•	 Chemical methods
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Table 1. Types of marine corrosion
Type Descrioption Remarks
Galvanic Corrosion Tow dissimilar metals connected 

to teach other electrically in 
an electrolyte (e.g., Seawater). 
Current flows through the 
electrolyte from the more reactive 
metal ( the Anode) to the less 
reactive metal (the cathode), 
thereby corroding the anode area 
while protecting the cathode area 
from corrosion.

1.	 New steel is anodic to old 
steel.

2.	 Brightly cut surfaces (e.g., 
pipe threads) are anodic to 
uncut surfaces.

3.	 Steel is anodic to its surfaces 
mail scale.

4.	 Highly Stressed areas (e.g., 
pipe Bands) are anodic to less 
stressed areas.

Stray Current Occurs on metal surfaces wherever 
stray direct cuttent passes from 
them to an electrolyte. This 
current most Fre-quently arises 
from electric tailway and crane 
systems, improperly grounded 
welding generators, and adjacent 
cathodic protection systems.

Stray current corrosion should 
always be suspected as the cause 
of accelerated corrosion in areas 
adjacent to sources of DC current 
and checked for by detection of 
current flow.

Differential Envitonmental Occurs from differences in 
chemical composition of the 
medium. Usually Results from 
different levels of aeration 
(oxygen content); Less Fre-
quently from different salinities

Corrosion occurs in area of lower 
oxygen content. On steel piling, 
this is just below the mean low 
tide level. Also in creveces and 
corners because less oxygen is 
there.

Erosion-Corrosion Scouring action of sand and other 
abrasives exposes bright metal 
and keeps the corrosion active

1.	 Commonly found at or just 
above the mud line on steel 
piling or riser chains of 
moorings.

2.	 wind in sandy areas.
Biological Corrosion Marine biological organisms 

accel-erate corrosion by changing 
the normal environment

1.	 Organisms may create 
different oxygen levels in the 
electrolyte.

2.	 Organisms may create 
corrosive products through 
their metabolism or 
decomposition.

3.	 Organisms may remove the 
protective film of corrosion 
products from metal surfaces.

	 Of the four methods Fusion bonded epoxy coating offers best protection as can be seen based on test 
results.

	 The salt spray test is the most appropriate for marine corrosion study. The test generates a corrosive 
marine environment. Here the test is used to compare different coating methods. The testing is conducted in 
a closed chamber. The salt solution is sprayed by a nozzle. This produces corrosive environment inside the 
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chamber. The results of reinforcing bars tested in a fog cabinet for 28 days are reproduced in Fig.2. It should 
be noted that the bars were exposed to 5% Sodium chloride fog at 35 degrees following ASTM protocol.

Fig.2. Relative Corrosion of bars in a Fog Chamber

	 Quantitatively the values of corrosion rate are given in Table 2. The average corrosion rate in 
micrometers per year is the lowest for fusion bonded epoxy coated steel without holidays.

6. Need to protect steel in Foundations
	 It was shown that the salinity in soil in coastal areas is increasing. This has been conclusively shown 
by the “Seawater-Freshwater Interface study” by Government of TamilNadu Hence there is an urgent need 
to provide fusion bonded epoxy coating to bars in foundations. This is because the water table in the coastal 
area fluctuated in summer and winter introducing alternate wetting and drying condition.

Table 2 Average corrosion rate of different steels
Bar type Condition Average Corrosion Rate 

Micrometer/ Year
Carbon Steel as received 914.7
Carbon Steel Sandblasted 1557.6
Galvanized no hole 1190.2
Galvanized with hole 1281.0
LCC (MMFX) as received 625.0
LCC (MMFX) sandblested 523.6
Stainless steel 3CR12 Sandblasted 296.8
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Fig.2. Relative Corrosion of bars in a Fog Chamber 
 
 
 
Quantitatively the values of corrosion rate are given in Table 2. The 
average corrosion rate in micrometers per year is the lowest for fusion 
bonded epoxy coated steel without holidays. 
 
6. Need to protect steel in Foundations 
 
It was shown that the salinity in soil in coastal areas is increasing.  
This has been conclusively shown by the “Seawater-Freshwater 
Interface study” by Government of TamilNadu Hence there is an 
urgent need to provide fusion bonded epoxy coating to bars in 
foundations. This is because the water table in the coastal area 
fluctuated in summer and winter introducing alternate wetting and 
drying condition. 
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Stainless steel 2201 sandblasted 29.7
Stainless steel 2205 as received 1.9
Stainless steel 316LN as received 1.2
Epoxy-Coated (New) without hole *
Epoxy-Coated (New) with hole *
Epoxy-Coated (Old) with hole *
*the method using weight loss data to determine corrosion rate was not applicable to epoxy-coated rebar (ECR). Corrosion rate of ECT, however, was minor 

and extimated to be in the same order as

Fig.3 shows a typical foundation in the coastal area being provided with Fusion Bonded Epoxy coated steel 
reinforcements.

7. Conclussion
1.	 Rebar corrosion is both broad in scope and practical in application, addressing reinforcing 

materials, corrosion protection techniques and the concrete itself
2.	 Use of FBEC offers an economical practical solution
3.	 It is necessary to coat and protect steel in the foundations and runways because of marine 

intrusions and salinity of water.

8. References
1.	 --------“Seawater-Freshwater Interface Study Along the Coast of TamilNadu”,Chief 

Engineer,PWD,Chennai
2.	 ”RCC Structures in Coastal Areas” http://the constructor.org/
3.	 A.R.Santhakumar “ Concrete Technology” Oxford University Press, 2012
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Fig.3 shows a typical foundation in the coastal area being provided 
with Fusion Bonded Epoxy coated steel reinforcements. 
 

 
 
Fig.3 North Chennai 2X500MW  Foundation provided with FBECS 
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It is an excellent online service introduced by GOI. Kindly, pass this on to as 
many as you can. Finally something very useful... INDIAN GOVERNMENT 
INTRODUCED ONLINE Services Obtain:  

1. Birth Certificate http://www.india.gov.in/howdo/howdoi.php?service 
Caste Certificate http://www.india.gov.in/howdo/howdoi.php?service=4 . 3. 
Tribe Certificate 
http://www.india.gov.in/howdo/NDIAN   GOVERNMENT     INTRODUCED   ONL
INE Services   
 
 Obtain:     
 
1. Birth Certificate      http://www.india.gov.in/howdo/howdoi.php?service=1   
   .  
2. Caste Certificate      http://www.india.gov.in/howdo/howdoi.php?service=4   
   .  
3. Tribe 
Certificate      http://www.india.gov.in/howdo/otherservice_details.php?service=8   
   .  
4. Domicile Certificate      http://www.india.gov.in/howdo/howdoi.php?service=5   
   .  
5. Driving Licence      http://www.india.gov.in/howdo/howdoi.php?service=6   
   .  
6. Marriage Certificate      http://www.india.gov.in/howdo/howdoi.php?service=3   
   .  
7. Death Certificate     http:// www.india.gov.in/howdo/howdoi.php?service=2   
   .  
Apply for:    
 
1. PAN 
Card      http://www.india.gov.in/howdo/otherservice_details.php?service=15   
   .  
2. TAN 
Card      http://www.india.gov.in/howdo/otherservice_details.php?service=3   
   .  
3. Ration Card      http://www.india.gov.in/howdo/howdoi.php?service=7   
   .  
4. 
Passport      http://www.india.gov.in/howdo/otherservice_details.php?service=2   
    .  
5. Inclusion of name in the Electoral 
Rolls      http://www.india.gov.in/howdo/howdoi.php?service=10   
   .  
Register:  
1. Land/Property      http://www.india.gov.in/howdo/howdoi.php?service=9   
   .  
2. Vehicle      http://www.india.gov.in/howdo/howdoi.php?service=13   
   .  
3. With State Employment 
Exchange      http://www.india.gov.in/howdo/howdoi.php?service=12   
   .  
4. As 
Employer      http://www.india.gov.in/howdo/otherservice_details.php?service=17 
  
   .  
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ON LINE SERVICE INTRODUCED BY GOVERNMENT



5. 
Company      http://www.india.gov.in/howdo/otherservice_details.php?service=19 
  
   .  
6. .IN 
Domain      http://www.india.gov.in/howdo/otherservice_details.php?service=18   
   .  
7.   GOV.IN  
  Domain      http://www.india.gov.in/howdo/otherservice_details.php?service=25   
   .    
 
Check/Track: 
 
1. Waiting list status for Central Government 
Housing      http://www.india.gov.in/howdo/otherservice_details.php?service=9   
   .  
2. Status of Stolen 
Vehicles      http://www.india.gov.in/howdo/otherservice_details.php?service=1   
   .  
3. Land Records      http://www.india.gov.in/landrecords/index.php   
   .  
4. Cause list of Indian 
Courts      http://www.india.gov.in/howdo/otherservice_details.php?service=7   
   .  
5. Court Judgments (JUDIS 
)      http://www.india.gov.in/howdo/otherservice_details.php?service=24   
   .  
6. Daily Court Orders/Case 
Status      http://www.india.gov.in/howdo/otherservice_details.php?service=21   
   .  
7. Acts of Indian 
Parliament      http://www.india.gov.in/howdo/otherservice_details.php?service=1
3   
   .  
8. Exam 
Results      http://www.india.gov.in/howdo/otherservice_details.php?service=16   
   .  
9. Speed Post 
Status      http://www.india.gov.in/howdo/otherservice_details.php?service=10   
   .  
10. Agricultural Market Prices 
Online      http://www.india.gov.in/howdo/otherservice_details.php?service=6   
   .    
Book/File/Lodge: 
 
1. Train Tickets 
Online      http://www.india.gov.in/howdo/otherservice_details.php?service=5   
    .  
2. Air Tickets 
Online      http://www.india.gov.in/howdo/otherservice_details.php?service=4   
    .  
3. Income Tax 
Returns      http://www.india.gov.in/howdo/otherservice_details.php?service=12   
    .  
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	 06.02.2018  Industrial Safety and Health - meeting

	 Industrial Safety and Health ¶¬øò¤ù¢ î¤¼. ªð£ù¢ê¤é¢ «ñ£èù¢ ó£ñ¢, Sr. Addl. Director  Üõ£¢è÷¤ù¢ «õí¢´«è£Àè¢è¤íé¢è 

ïñ¶ ñò¢òî¢î¤ù¢ ê££¢ð£è î¤¼. K. ªõé¢è«ìêù¢ Üõ£¢èÀñ¢, è¾óõ ªêòô£÷£¢ î¤¼. S. Þó£ñð¢ð¤ó¹ Üõ£¢èÀñ¢ èôï¢¶ ªè£í¢ìù£¢.  

Üî¤ô¢ èì¢´ñ£ùî¢¶¬øò¤ô¢ ð¤óê¢ê¬ùè÷¢ °ø¤î¢¶ õ¤õ£î¤è¢èð¢ðì¢ì¶. 

	 13.02.2018  ï£ù¢è£õ¶ ñ£ï¤ô Ü÷õ¤ô£ù Ãì¢ìñ¢

	 ï£ù¢è£õ¶ ñ£ï¤ô Ü÷õ¤ô£ù Ãì¢ìñ¢  ãôè¤ó¤ò¤ô¢ è÷¢÷è¢°ø¤ê¢ê¤ ñò¢òî¢î¤ù¢ àðêó¤ð¢ð¤ô¢ ê¤øð¢ð£è ï¬ìªðø¢ø¶.  ªîù¢ùè 

ñò¢òî¢î¤ù¢ ê££¢ð£è 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¢òê¢ ªêòô£÷£¢ î¤¼. S. ó£ñð¢ð¤ó¹, è¾óõ ªð£¼÷£÷£¢ î¤¼. L. ê£ï¢îè¢°ñ££¢, 

Þ¬íê¢ ªêòô£÷£¢ î¤¼. R. ð££¢î¢î¤ðù¢, ñø¢Áñ¢ ªð£¶è¢°¿ àÁð¢ð¤ù£¢è÷¢ 

26.02.2018  BAI AWARD FUNCTION 

	 ªîù¢ùè ñò¢òî¢î¤ù¢ ê££¢ð£è õ¤¼¶ õöé¢°ñ¢ õ¤ö£ è¬ôõ£í£¢ Üóé¢è¤ô¢ ð¤ð¢óõó¤ 26ï¢«îî¤ ñ£¬ô 6.00 ñí¤ 

Ü÷õ¤ô¢ ï¬ìªðø¢ø¶.  ñ£í¢¹ñ¤° îñ¤öè ÝÀï£¢ àò£¢î¤¼. ðù¢õ£ó¤ô£ô¢ ¹«ó£è¤î¢ Üõ£¢è÷¢  ºîù¢¬ñ õ¤¼ï¢î¤ùó£è èôï¢¶ 

ªè£í¢´  «î£¢ï¢ªî´è¢èð¢ðì¢ì èì¢´ï£¢èÀè¢°  õ¤¼¶è¬÷ õöé¢è¤ù££¢.  ªîù¢ùè ñò¢òî¢î¬ôõ£¢ î¤¼. K. ªõé¢è«ìêù¢ Üõ£¢è÷¢  

õó«õø¢¹¬óò£ø¢ø¤ù££¢.  Üè¤ô Þï¢î¤ò ºù¢ù£÷¢ î¬ôõ£¢ î¤¼. R. Þó£î£è¤¼ì¢®íù¢, °¿î¢î¬ôõ£¢ î¤¼. Mu. «ñ£èù¢, î¤¼. 

M. êî¦û¢ , Whole Time Director - L&T Ýè¤«ò££¢ ê¤øð¢¹¬óò£ø¢ø¤ù££¢.  Ü½õôè Üî¤è£ó¤è÷¢, ªêòø¢°¿, ªð£¶è¢°¿ ñø¢Áñ¢ 

Ü¬ùî¢¶ ñò¢òé¢è÷¤ô¤¼ï¢¶ñ¢ õï¢î¤¼ï¢î àÁð¢ð¤ù£¢è÷¢ Ü¬ùõ¬óè¢°ñ¢ è¾óõ ªêòô£÷£¢ î¤¼. S. Þó£ñð¢ð¤ó¹ Üõ£¢è÷¢ ïù¢ø¤ 

ªîó¤õ¤î¢î££¢.  Þó¾ õ¤¼ï¢¶ìù¢  õ¤ö£ Þù¤«î ï¤¬øõ¬ìï¢î¶.

	 Þõ¢õ¤ö£õ¤ô¢ ñò¢òî¢î¤ù¢ ê££¢ð£è è¦ö¢õ¼ñ¢ èì¢´ï£¢è÷¢ «î£¢ï¢ªî´è¢èð¢ðì¢´ ñ£í¢¹ñ¤° ÝÀï£¢ Üõ£¢è÷¢ õ¤¼ï¢¶ õöé¢è¤ 

ê¤øð¢ð¤î¢î££¢.

LIST OF AWARDEES - BAI AWARDS - 2018

	 1.  Larsen & Toubro Limited 	 	 	 	 Best Infrastructure Provider

	 2.  Hariynarayanan Structurals Pvt. Ltd.,	 	 	 Best Commercial Building

	 3.  Qualtech Engineers Pvt. Ltd.		 	 	 Best Institutional/IT Building	

	 4.  Stepsstone Promoters Pvt. Ltd.	 	 	 Young Entrepreneur in Construction  Industry

	 5.  Schwing Stetter India Pvt. Ltd.	 	 	 Best Supporter of Construction Industry                                                      

	 6.  Dr.R.Manoharan	 	 	 	 	 Humanitarian Award 

	 7.  Mrs.Kavitha Bharanidaran	 	 	 	 Young Achiever Award
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F 71 - 72, SIPCOT Industrial Park, Irungattukottai, Sriperumpudur Taluk, Kancheepuram District, Tamil Nadu - 602117

Phone : 044 71378106  Visit us at www.schwingstetterindia.com

MUMBAI     NEW DELHI   

HYDERABAD   BANGALORE 

KOLKATA  COCHIN 

AHMEDABAD  PUNE 

MOHALI   BHUBANESWAR 

GUWAHATI   RAIPUR  

022 25624863 / 64, 30718300 / 33555588 011 3092 8500 / 33555588

040 6615 1783 / 33555588 080 4243 8400 / 33555588

  033 3322 3300 / 33555588 0484 4055984 / 3355558

079 40244200 / 33555588 020 26055651 / 2 / 33555588 

 0172 3957500 / 3957503 0674 2463999 / 3355558

0361 2234738  0771 2562325
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Total Concrete Solutions
Your Partner in Production, Transportation & Placement of Concrete


