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Ýê¤ó¤ò£ ñìô
Üù¢¹¬ìò¦˜ õíè¢è‹
Þï¢î Þîö¤ù¢ Ýê¤ó¤òó£è ªð£Áð¢«ðø¢Á âù¶ ðí¤¬ò ¶õé¢°õî¤ô¢ ªð¼ñè¤ö¢ê¢ê¤ Ü¬ìè¤«øù¢.
âù¢ ñ¦¶ ïñ¢ð¤è¢¬è ¬õî¢¶ Þï¢î ñ£ªð¼ñ¢ ªð£Áð¢ð¤¬ù âùè¢° õöé¢è¤ò Üè¤ô Þï¢î¤ò èì¢´ï£¢
êé¢èî¢î¤ù¢ ªîù¢ùè ñò¢òî¢î¬ôõ£¢, ï¤£¢õ£è¤è÷¢ ñø¢Áñ¢ àÁð¢ð¤ù£¢è÷¢ Ü¬ùõ¼è¢°ñ¢ âù¶
ñùñ££¢ï¢î ïù¢ø¤ò¤¬ù ªîó¤õ¤î¢¶è¢ ªè£÷¢è¤«øù¢.
Þï¢î Þîö¤ù¢ Ýê¤ó¤ò£¢ ªð£Áð¢ð¤¬ù ãø¢Á ñ¤èê¢ ê¦ó¤ò º¬øò¤ô¢ Þï¢î Þîö¤¬ù î¤¼î¢î¤
õ®õ¬ñî¢¶ ¹¶ð¢ªð£ô¤¾ìù¢ ªõ÷¤ò¤ì¢´ õï¢î¶ ñì¢´ñù¢ø¤ ªî£ì£¢ï¢¶ ÝÁ Ýí¢´è÷£è Üè¤ô
Þï¢î¤ò Ü÷õ¤ô¢ ê¤øï¢î ñ£î Þî¿è¢è£ù õ¤¼î¤¬ù»ñ¢ ªðø¢Áî¢ îï¢î ªð¼¬ñ î¤¼. Mu. «ñ£èù¢
Üõ£¢è¬÷«ò ê£¼ñ¢. Üõ¬óî¢ ªî£ì£¢ï¢¶ àé¢è÷¢ Ü¬ùõó¤ù¢ åî¢¶¬öð¢«ð£´ Þð¢ðí¤¬ò ê¦ó¤ò
º¬øò¤ô¢ ï£ù¢ ªêòô¢ð´î¢î ê¤î¢îñ£è à÷¢«÷ù¢.
âù¢èìù¢ ðí¤ ªêò¢¶ è¤ìð¢ð«î âù¢Á èì¢´ï£¢ êºî£òî¢î¤ø¢è£è îù¢¬ù«ò Üø¢ðí¤î¢¶è¢
ªè£í¢´ ðí¤ò£ø¢ø¤ õ¼ñ¢ î¤¼. Mu. «ñ£èù¢ Üõ£¢è÷¢ èì¢´ï£¢ êé¢èî¢î¤ù¢ Üè¤ô Þï¢î¤òî¢
î¬ôõó£è ªð£Áð¢«ðø¢ø¤¼ð¢ð¶ ïñ¢ Ü¬ùõ¼ñ¢ ªð¼¬ñ ªè£÷¢Àñ¢ ï¤èö¢õ£°ñ¢. àò£¢ï¢î
ªð£Áð¢ð¤¬ù ãø¢Á ê¦ó¤ò º¬øò¤ô¢ ªêòô¢ðì¢´è¢ ªè£í¢®¼è¢°ñ¢ Üù¢ù£¼è¢° âù¶ à÷ñ¢
ï¤¬øï¢î õ£ö¢î¢¶è¢è¬÷»ñ¢, ð£ó£ì¢´è¬÷»ñ¢ àó¤î¢î£è¢°è¤«øù¢.
Þù¢¬øè¢° àô¬è«ò ¹óì¢®ð¢ «ð£ì¢´ á«ó Üìé¢è¤ ñè¢è¬÷ ªð¼ñ¢ Üê¢êî¢î¤ô¢ Ýö¢î¢î¤»÷¢÷
ªè£«ó£ù£ âù¢Âñ¢ ªè£®ò ªî£ø¢Á «ï£ò¢ ï£ì¢®ù¢ âî¤£¢è£ôî¢î¤ø¢° ªð¼ñ¢ êõ£ô£è
à¼ªõ´î¢¶÷¢÷¶.
ñî¢î¤ò ñ£ï¤ô Üó²è÷¢ î¦õ¤ó ºù¢ªùê¢êó¤è¢¬è ïìõ®è¢¬èè¬÷ â´î¢î «ð£î¤½ñ¢ àô¬è«ò
Üê¢²¼î¢¶ñ¢ Þè¢ ªè£®ò «ï£ò¢ î£è¢èî¢î¤ù¢ Üê¢êî¢î¤ô¤¼ï¢¶ ñè¢è÷¢ ñ¦÷õ¤ô¢¬ô. Þî¢î¼íî¢î¤ô¢
è÷î¢î¤ô¢ ºù¢ ï¤ù¢Á ñè¢èÀè¢° Üó¤ò «ê¬õ Ýø¢ø¤õ¼ñ¢ ñ¼î¢¶õ£¢è÷¢, ªêõ¤ô¤ò£¢è÷¢, Éò¢¬ñ
ðí¤ò£÷£¢è÷¢, è£õô¢ ¶¬ø ïí¢ð£¢è÷¢ ñø¢Áñ¢ Ü¬ùî¢¶ ¶¬ø è÷ð¢ðí¤ò£÷£¢èÀè¢°ñ¢ ïñ¶
ê¤óñ¢ î£ö¢ï¢î õíè¢èî¢¬î»ñ¢ ïù¢ø¤¬ò»ñ¢ ñù ªïè¤ö¢ê¢ê¤«ò£´ àó¤î¢î£è¢°è¤«ø£ñ¢.
õó¤ õ¤î¤ð¢¹ â÷¤î£°ñ¢ âù¢Á GST Üø¤ºèñ£è¤ èì¢´ï£¢è÷¢ Þñ¢¬êè¢° Ý÷£è¤»÷¢÷ ï¤¬ôò¤ô¢
ªî£ö¤ô¢ ê££¢ï¢¶ õ£é¢è¤ò èìÂè¢° õé¢è¤è¢° õì¢® ªê½î¢î º®»ñ£ âù¢ð¶ «è÷¢õ¤è¢°ø¤. èì¢´ñ£ù
ªð£¼ì¢è÷¤ù¢ õ¤¬ô ãø¢øñ¢ õ¤í¢¬í «ï£è¢è¤ ªêù¢Á ªè£í¢®¼è¢è¤ø¶. ªêò¢¶ º®î¢î ðí¤è¢°
ðíð¢ðì¢´õ£ì£ Ýè£î Üõôï¤¬ô. ¹ôñ¢ ªðò£¢ï¢î ªî£ö¤ô£÷£¢è÷¢ ð´ñ¢ Þù¢ùô¢è÷¢ Þîòî¢¬î
ð¤ö¤è¤ù¢ø¶. ð¤ù¢ õ¼ñ¢ è£ôé¢è÷¤ô¢ ªî£ö¤ô£÷£¢è÷¢ ðø¢ø£è¢°¬ø ãø¢ð´ñ¢ Åö¢ï¤¬ô à÷¢÷¶.
èì¢´ï£¢è÷¤ù¢ âî¤£¢è£ôñ¢ âù¢ùõ£°ñ¢ âù¢Á ò£ó£½ñ¢ èí¤è¢è Þòô£î ï¤¬ô ãø¢ðì¢´÷¢÷¶.
Þî¢î¼íî¢î¤ô¢ ñî¢î¤ò ñ£ï¤ô Üó²è÷¢ èì¢´ñ£ù ¶¬øò¤ù¢ ñ¦¶ îé¢è÷¢ èõùî¢¬î ªê½î¢î¤
àó¤ò ï¤õ£óíñ¢ õöé¢è¤ì «õí¢´è¤«ø£ñ¢. ï¦¦í¢ì ï£ì¢è÷£è à÷¢÷ «è£ó¤è¢¬èò£ù èì¢´ñ£ùî¢
¶¬øè¢° îù¤ Ü¬ñê¢êèñ¢ ñø¢Áñ¢ ê¤ªñí¢ì¢ å¿é¢°º¬ø Ý¬íòñ¢ Ýè¤òõø¢¬ø»ñ¢ à¼õ£è¢è¤
ï£ì¢®ù¢ à÷¢ èì¢ì¬ñð¢ð¤ù¢ àò¤£¢ï£®ò£ù èì¢´ñ£ùî¢ ¶¬ø¬ò è£ð¢ð£ø¢ø ºù¢ õó «õí¢´ñ¢
âù¢Á «èì¢´è¢ ªè£÷¢è¤«ø£ñ¢.
Þï¢î Þè¢èì¢ì£ù è£ôè¢èì¢ìî¢î¤ô¢ ïñ¶ èì¢´ï£¢ êé¢èî¢î¤ù£¢ ï¤õ£óí àîõ¤è¬÷ õöé¢è¤ ñù¤î
«ïòî¢¬î àí£¢î¢î¤ò¶ ñ¤è¾ñ¢ ð£ó£ì¢´î½è¢°ó¤ò¶. èì¢´ï£¢è÷¢ Þî¢î¼íî¢î¤ô¢ ïñ¢ð¤è¢¬è¬ò
Íôîùñ£èè¢ ªè£í¢´ âî¤£¢è£ôî¢î¤ô¢ õ¤®ªõ÷¢÷¤¬ò è£í¢«ð£ñ¢ âù¢Á õ¤ö¤î¢î¤¼ð¢«ð£ñ¢. ïô¢ô«î
ïìè¢°ñ¢ âù¢ø ïñ¢ð¤è¢¬è»ìù¢.

âù¢Áñ¢ Üù¢¹ìù¢
S.Üò¢òï£îù¢
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ñòòîî¬ôõ£ ñìô
Üù¢¹¬ìò¦˜ õíè¢èñ¢
Þï¢î è®îñ¢ Íôñ¢ ºîô¢ ºîô¤ô¢ àé¢è÷¤ìî¢î¤ô¢ à¬óò£´õî¤ô¢ ñì¢ìø¢ø ñè¤ö¢ê¢ê¤.
õ£ö¢î¢¶è¢è÷¢. 70 Ýí¢´è£ô ð£óñ¢ðó¤òñ¤è¢è ªîù¢ùè ñò¢òî¢î¤ù¢ î¬ôõó£è âù¢¬ù å¼ ñùî£è
«î£¢ï¢ªî´î¢î¬ñè¢° àé¢è÷¢ Ü¬ùõ¼è¢°ñ¢ âù¢Â¬ìò ñùñ££¢ï¢î ïù¢ø¤¬ò»ñ¢, õíè¢èî¢¬î»ñ¢¢
ªîó¤õ¤î¢¶è¢ ªè£÷¢è¤«øù¢.
ïñ¶ ñò¢òî¢î¤ø¢° ªð¼¬ñ «ê£¢è¢°ñ¢ õ¬èò¤ô¢ î¤¼. Mu. «ñ£èù¢ Üõ£¢è÷¢ Üè¤ô Þï¢î¤òî¢
î¬ôõó£è å¼ ñùî£è «î£¢¾ ªêò¢òð¢ðì¢´÷¢÷££¢ âù¢ð¬î ñ¤°ï¢î ñè¤ö¢ê¢ê¤»ìù¢ ªîó¤õ¤î¢¶è¢
ªè£÷¢è¤«øù¢.
Þï¢î Ýí¢´ àé¢è÷¢ Ü¬ùõ¼¬ìò åî¢¶¬öð¢¹ìÂñ¢, Íî¢îõ£¢è÷¤ù¢ õö¤è£ì¢´îô¤ù¢ð®»ñ¢
ï£ñ¢ Ü¬ùõ¼ñ¢ ªîù¢ùè ñò¢òî¢î¤ù¢ ªð¼¬ñ¬ò àò£¢î¢¶«õ£ñ¢. âù¢ø àÁî¤ ªñ£ö¤ò¤¬ù
â´î¢¶è¢ ªè£÷¢«õ£ñ¢.
ñò¢òî¢î¬ôõó£è ªð£Áð¢«ðø¢ø ð¤ø° ï£ù¢ Þï¢î º¿ áóìé¢° è£ôî¢î¤ô¢ Ü½õôè
ï¤£¢õ£è¤èÀìù¢ «ê£¢ï¢¶¢ º®ï¢î õ¬óò¤ô¢ ªêòô¢ðì¢´¢ ¹î¤ò î¤ì¢ìé¢è¬÷ ï¤¬ø«õø¢ø¤ à÷¢«÷£ñ¢
âù¢ð¬î ñè¤ö¢ê¢ê¤»ìù¢ ªîó¤õ¤î¢¶è¢ ªè£÷¢è¤«ø£ñ¢.
ªè£«ó£ù£ ¬õóú¢ å¼ «ðóö¤¾ «ï£ò£è à¼ªõ´î¢¶ ñ¼î¢¶õ Ü®ð¢ð¬ìò¤ô¢ ñì¢´ñ¤ù¢ø¤
ªð£¼÷£î£ó Ü®ð¢ð¬ìò¤½ñ¢ ñî¤ð¢ð¤ì º®ò£î ªð¼ñ¢ ð£î¤ð¢¹è¬÷»ñ¢, Þöð¢¹è¬÷»ñ¢
ãø¢ð´î¢î¤ò¤¼è¢è¤ø¶. ªè£«ó£ù£ ¬õóú¢ «ð£ù¢ø ê£¢õ«îê «ï£ò¢ ðóõ¬ô Þï¢î àôèñ¢
ãø¢èù«õ êï¢î¤î¢¶ Þ¼è¢è¤ø¶. Üð¢ªð£¿¶ °¬øï¢î ñ¼î¢¶õ õêî¤ ñì¢´«ñ Þ¼ï¢î¶. ï£ñ¢
Þù¢Á àò¤¼ìù¢ Þ¼ð¢ð¬î«ò å¼ ªðó¤ò õóñ£è è¼î «õí¢´ñ¢. Þï¢î àôè÷£õ¤ò «ï£ò¢
î£è¢èî¢î¤ø¢° ð¤ø° åõ¢ªõ£¼õ¼¬ìò õ£ö¢è¢¬èò¤½ñ¢ ªðó¤ò ñ£ø¢øñ¢ ï¤èö à÷¢÷¶. Þ¬î ï£ñ¢
ñ¤°ï¢î èõùî¢¶ìÂñ¢, ¬îó¤òî¢¶ìÂñ¢ âî¤£¢ ªè£÷¢÷ «õí¢´ñ¢. Þ¶î£ù¢ ï¤üñ¢. Ýù£ô¢ Þ¶¾ñ¢
èìï¢¶ «ð£°ñ¢. ãªùù¢ø£ô¢ ñ£ø¢øé¢è÷¢ åù¢Áî£ù¢ ñ£ø£î¬õ.
ºè¢è¤òñ£è ¹ôñ¢ ªðò£¢ï¢î ãøî¢î£ö 2000 ªî£ö¤ô£÷£¢èÀè¢° BOCW Üî£õ¶ ñî¢î¤ò Üó²
àîõ¤»ìù¢ Ü¬ùî¢¶ ï¤õ£óí ªð£¼ì¢è¬÷»ñ¢ ªðø¢Áè¢ ªè£´î¢¶÷¢«÷£ñ¢. Ü¶ ñì¢´ñ¢
Þô¢ô£ñô¢ ïñ¢º¬ìò àÁð¢ð¤ù£¢è÷¤ù¢ èì¢®ìð¢ðí¤ ïìè¢°ñ¢ Þìî¢î¤ô¢ õê¤è¢°ñ¢ ¹ôñ¢ ªðò£¢ï¢î
ªî£ö¤ô£÷£¢èÀè¢°ñ¢ Ü¬ùî¢¶ àîõ¤è¬÷»ñ¢ ªêò¢¶÷¢«÷£ñ¢. ïñ¢º¬ìò Üøè¢èì¢ì¬÷ Íôñ£è
5000 ºèè¢ èõêé¢è¬÷ ¹ôñ¢ ªðò£¢ï¢î ªî£ö¤ô£÷£¢èÀè¢° ïñ¢º¬ìò îñ¤öè Üó² ªî£ö¤ô£÷£¢
¶¬ø Íôñ£è õöé¢è¤ à÷¢«÷£ñ¢.
Þï¢î áóìé¢° è£ôî¢î¤½ñ¢ «ñ ñ£îñ¢ 12 ñø¢Áñ¢ 19ï¢ «îî¤ è£ªù£÷¤ Íôñ£è Þóí¢´
è¼î¢îóé¢°è÷¢ ïìî¢î¤»÷¢«÷£ñ¢. 16.05.2020 Üù¢Á ºîô¢ ªêòø¢°¿ ñø¢Áñ¢ ªð£¶è¢ °¿ Ãì¢ìñ¢
è£ªù£÷¤ Íôñ¢ ïìî¢îð¢ðì¢ì¶. 30.05.2020 Üù¢Á ñ£ï¤ô Ü÷õ¤ô£ù «ñô£í¢¬ñ ñø¢Áñ¢
ªð£¶è¢°¿ Ãì¢ìºñ¢ ï¬ìªðø¢ø¶.
ªõ° õ¤¬óõ¤ô¢ ªè£«ó£ù£ ¬õóê¤ù¢ î£è¢èñ¢ º¿õ¶ñ£è °¬øï¢¶ ï£ñ¢ Ü¬ùõ¼ñ¢ «ïó®ò£è
êï¢î¤î¢¶ ñè¤¿ñ¢ ï£ì¢è¬÷ ñ¤°ï¢î Ýõ½ìù¢ âî¤£¢«ï£è¢è¤ Þ¼è¢è¤«øù¢ âù¢ð¬î ªîó¤õ¤î¢¶ àé¢è÷¢
Ü¬ùõó¤ù¢ ïôî¢¬î»ñ¢ °´ñ¢ðî¢¬î»ñ¢ ð£¶è£î¢¶è¢ ªè£÷¢Àñ£Á «èì¢´è¢ ªè£÷¢è¤«øù¢.

âù¢Áñ¢ Üù¢¹ìù¢
L. ê£ï¢î°ñ££¢
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î¤¼. S.D. èí¢íù¢
Taxation Committee
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SHRINKAGE
CREEP
CRACK-WIDTH &
DEFLECTION IN CONCRETE

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

Introduction

Mostly, the effects of shrinkage, creep, crack-width and deflection effect of concrete are ignored while designing the
structure. It is assumed that the requirements are inherently taken care of by the codal provisions by limiting span/depth
ration. But they are some critical cases for special structures and these effects are very serious at a later period. This paper
highlights the requirements and suggests the methods to check and control crack-width and deflection in concrete.
Excessive crack-width or excessive deflections can cause larger cracks, leads to corrosion in steel and affects the durability
and strength of the structures.

Shrinkage in Concrete

Concrete shrinkage is the change in length per unit length and is a dimensional number expressed as percent. Shrinkage
is shortening of concrete due to drying and it is independent of applied loads. Shrinkage of concrete is the time-dependent
strain, measured in an unloaded and unrestrained specimen at a constant temperature. Shrinkage in the concrete can be
classified as: (a) Plastic shrinkage; (b) Drying shrinkage; (c) Autogenous shrinkage; (d) Carbonation shrinkage.
Plastic Shrinkage. Plastic shrinkage is contraction in volume due to water movement from the concrete while in the
plastic state, or before it sets. This movement of water during the hydration process or from the environmental conditions
leading to evaporation of water that resides on the wet concrete surface. So, more the concrete bleeds, greater the plastic
shrinkage.
Drying Shrinkage. As hydration of cement is an everlasting process, drying shrinkage is also an everlasting process, when
concrete is subjected to drying conditions. It is the loss of water held in gel pores that causes the change in the volume.
Under drying conditions, the gel water is lost progressively over a period, as long as the concrete is kept in dry conditions.
Autogenous Shrinkage. It is the shrinkage due to chemical reactions between cement and water, known as hydration,
and does not include environmental effects such as temperature and moisture changes. Its magnitude is usually ignored in
concretes, when w/c ration is more than 0.40.
Carbonation Shrinkage. Carbon dioxide present in the atmosphere reacts in the presence of water during hydration
of cement. Carbonation shrinkage is due to the dissolution of crystals of calcium hydroxide. Calcium hydroxide (Ca(OH)2)
gets converted to calcium carbonate and other cement compounds. As the volume of deposited calcium carbonate is
less than the calcium hydroxide, shrinkage takes place. Carbonation of concrete results in increased strength and reduced
permeability, but the magnitude of carbonation shrinkage is very small and has not much significance in concrete.
Factors Influencing Shrinkage of Concrete are: Humidity (Drying condition); Temperature; Water Cement ratio; Hardness
of aggregates; Moisture movement in concrete; Type of coarse aggregates; Shape of aggregates. Other factors that affect
the shrinkage include mix proportions, material properties, curing methods, environmental conditions, and geometry of the
specimen. Water content affects the magnitude and rate of drying shrinkage in concrete. Elastic properties of the aggregate
used in the concrete mix.

Influence of Concrete Ingredients on Shrinkage

The most influential factor of the concrete is the type of coarse aggregate used. Aggregate with a high elastic modulus
will produce low shrinkage concrete. Aggregates that contain clay minerals will affect shrinkage behavior as well. Hard,
dense aggregate can restrain the shrinkage of the cement paste. In contrast, using aggregate with a higher compressibility
can increase the shrinkage of the concrete mixture by about 120 to 150 percent. The properties of aggregate from various
quarries should be considered if shrinkage is to be minimized. Using a large size aggregate and optimizing the gradation
of the aggregate and combining aggregate sources to minimize gap-grading and, corresponding paste content of the
concrete can reduce shrinkage.
Other factors which have a significant impact on the shrinkage of concrete mixtures are: Use of shrinkage-promoting
admixtures, occupation of dirt in aggregate increases water demand and use of high strength cements has more shrinkage
characteristics. The cumulative effect of these factors is multiplicative and not additive. The specific impact of any set of
materials on shrinkage to be determined by laboratory testing.

Effects of Shrinkage in Concrete

Concrete shrinkage strain, which is usually considered to be the sum of the drying and chemical shrinkage components,
which continues to increase with time at a slow rate. Shrinkage is dependent on all the factors which affect the drying of
concrete, including the relative humidity and temperature, the mix characteristics (such as the type and quantity of the
binder, the water content and water-to-cement ratio, the ratio of fine to coarse aggregate, and the type of aggregate), and
the size and shape of the RC member.
14 | Southern Builder

Shrinkage of concrete is a contraction of a structural element due to loss of moisture. When concrete starts shrinking, the
following events occur: the reinforcing bars inside the element resists shortening; Due to this, a curvature is formed in the
element; Shrinkage is now pressing the steel to make the entire element to contract (steel is experiencing compressive stress
now); It transfers these stresses to concrete as tensile stress; Cause shrinkage deflection but ultimate shrinkage strain value
consider in concrete is 0.0003. However, ultimate shrinkage strain is generally limited to 0.0002.
Virtually all concrete is subject to some type of restraint due to steel reinforcement, formwork, sub-grade and by adjacent
members. Each of these restraint type will produces gradually increasing tensile stress in the concrete, which may lead to
time-dependent cracking, increases in deflection and a widening of existing cracks. Widened cracks and excess deflection
will cause durability issues such as corrosion of re-bars and strength reduction. The advent of shrinkage cracking depends
on the degree of restraint to shrinkage, the extensibility and strength of the concrete in tension, tensile creep and the
load-induced tension existing in the member. Shrinkage strain in concrete, €sh= k1* €bsh, where, €bsh is a basic shrinkage
strain, in the absence of measurements, €sh may be taken to be 700 to 850 x 10‐6; k1 is obtained by interpolation from the
standards, which depends on the time since the commencement of drying, the environmental conditions and the concrete
surface area to volume ratio, etc.
Cracking in concrete can be minimised by gradually (not suddenly) increasing tensile stress-induced shrinkage and by
reduction of creep. It is maintained at all times less than the permissible tensile strength of the concrete. Presence of loadinduced tension in un-cracked regions accelerates the formation of time-dependent cracking. Control of such cracking
requires two important steps. First, identifying the shrinkage-induced tension regions, where shrinkage cracks are likely to
get developed. Second, provide adequate quantity and distribution of anchored reinforcement in those regions to ensure
that the cracks remain fine and the structure remains serviceable.
Prevention or Reduction of Shrinkage in Concrete. Shrinkage strain has to be kept within the limit (0.0003) to reduce
crack width and deflection to improve durability and strength of the concrete. Methods to reduce shrinkage in concrete
are: Provision of shades during construction of slab to control the surface temperature. Dampen the sub-grade of concrete
before placement, it is prone to water absorption but should not over damp. Try to start the curing soon after finishing and
use chemical admixtures to accelerate the setting time of concrete. Avoid using aggregates containing excessive amounts
of clay and avoid using aggregate having drying shrinkage properties. Hard and rigid aggregates are difficult to compress,
it provide more restrain to shrinkage than a softer one. Keep the water content of concrete as low as possible. Use early wet
curing or steam curing. Shrinkage in concrete can be controlled by: Selection of proper material such as aggregates, cement
type, admixtures; selection of mix proportion and cement content; use of innovative materials like: Use of reinforcement
such as polypropylene fiber, steel fiber or mesh, shrinkage-compensating concrete, shrinkage-reducing admixtures and
extensible concrete (ability of the concrete to undergo extension due to tensile force without developing cracking). The
effect of shrinkage can be referred from paragraph 19.4 of IS 456:2000 and in paragraph 5.2 of IS 1343:1980.

Creep in Concrete

Concrete creep is defined as a long term deformation of structure under a sustained load. Long term pressure or stress
on concrete can change its shape (sagging). The time-dependent deformation in concrete under permanent loads or PT
loads causes permanent displacement. When concrete is subjected to compressive loading, it deforms instantaneously. This
immediate deformation of concrete is called instantaneous strain. Even, if the load is maintained (without further increasing
of load) for a considerable period, concrete undergoes additional deformation. This time-dependent strain is called a creep.
Creep is the tendency of all the solid or material to move slowly or deform permanently under the influence of stresses.
If the stress level is considered at the creep level is called creep strain. Water within the hardened cement paste is forced to
move due to applied load. Some movement also occurs due to the propagation of micro-cracks. These movements are the
primary cause of creep deformation.
When concrete is loaded, the structure undergoes elastic and inelastic deformations. Elastic deformations occur
immediately after the concrete is subjected to a given load, according to Hooke's Law. Inelastic deformations increase with
time as the concrete experiences a sustained load. This inelastic deformation, also known as creep, increases at a slower
rate during the loading period. During the first month of sustained loading, approximately one-fourth to one-third of the
ultimate creep takes place. As time proceeds, usually one-half to three-fourths of the ultimate creep occurs during the first
half-year.
Accordingly, the long term modulus of elasticity (Ece) or the effective modulus of concrete will be needed to include the
effect of creep due to permanent loads. It is learnt that the value of creep coefficient θ is reducing with the age of concrete at
loading. It may also be noted that the ultimate creep strain does ϵcr not include short term strain ϵc. The creep of concrete is
influenced by: Properties of concrete, Water/cement ratio, Humidity and temperature of curing, Humidity during the period
of use, Age of concrete at first loading, Magnitude of stress and its duration and surface-volume ratio of the member.

Factors Influencing Creep

The exact mechanism of creep is still unclear and not well understood as yet, Creep in cement paste is related to the
gel and gel water. The gel becomes gel pores due to capillary action in the poor concrete system caused by adsorbed
or interlayer water. It is noticed that the concrete exhibits little creep after removal of all evaporable water. Modulus of
elasticity of aggregate is an important one. The water-cement ratio has essentially governed the porosity and pore structure
of cement-based material. Curing condition, whether it is fully saturated or state of water movement, it is also complex, the
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interaction of the hydration process, which continues our long period. Relative humidity and environmental condition also
affect creep. Volume to surface area ratio is important because it is governed by the evaporation rate in the movement of
water outside the specimen.
The slump is the flow of the concrete and influenced by many factors that also affect the creep. More aggregate, less
creep and it is understandable because aggregate does not creep, so it will not contribute to creep but paste will do. Creep is
not related to modulus elasticity, but it is related to the aggregate content. It is affecting the stiffness of the system because
more aggregate means high stiffness which will be governed by the aggregate modulus. The gel force holds absorbed
water by capillary action. Seepage also can get absorbed in the surface because it has got environment mass surface area.
Loss of water reduces is a volume by surface ratio, hence will lower creep. Temperature also affects the creep. Higher the
temperature, there is some sort of pick and beyond that, there is relaxation, Creep actually increases with the temperature.
The amount of creep in concrete is dependent upon: (a) the magnitude of the sustained loading, (b) the age and strength
of the concrete when the stress is applied, and (c) the total amount of time that the concrete is stressed. When the concrete is
loaded, the specimen undergoes internal properties such as the closure of voids in the concrete, viscous flow of the cementwater paste, crystalline flow in aggregates, and water flowing out of the cement "gel" due to drying and loading.
Creep is a time-dependent deformation of concrete by which it continues to deform, usually under compressive stress.
The creep strains recover partly when the stresses are released. The creep recovery is in two parts as shown in figure. The
elastic recovery is immediate and the creep recovery is slow in nature. Thus, the long term deflection will be added to the
short term deflection to get the total deflection of the structure. The factors that affect the creep of concrete are similar to
the factors affecting shrinkage, which are:
Water-cement ratio
Humidity
Age of concrete
Aggregate
Admixtures
Plastic shrinkage
Drying shrinkage
Carbonation shrinkage
Temperature

Effects of Creep on Concrete

Creep of plain concrete does not by itself affect strength, due to very high stresses, concrete due to creep exceeds the
limiting strain and failure takes place. Effective creep modulus of elasticity (Ece) = (Ec) / (1+θ), where Ec=5700*√fck and θ
is the creep coefficient which varies with age of concrete, θ for 7 Days- 2.2, 28 Days 1.6 and 365 Days- 1.1. The reduction of
Young's modulus of the fresh concrete (Ec) at an early age (7-28 days) is about 82 -86 percent of the Ec. Reduction of Ece will
increase the crack-width and deflection, in-turn, it affects the durability and strength of the concrete. The influence of creep
on the ultimate strength of a simply supported, reinforced concrete beam subjected to a sustained load is insignificant, but
deflection increases considerably and it may be a critical consideration in the design. Another instance of the adverse effects
of creep is its influence on the stability of the structure through an increase in deformation and consequent transfer of load
to other components. Thus, even when creep does not affect the ultimate strength of the component in which it takes place,
its effect may be extremely serious as far as the performance of the structure as a whole is concerned.
The loss of pre-stress due to creep is well known and it is accounted during pre-stressing. With the introduction of high
tensile steel, pre-stressing become a successful operation. In eccentrically loaded columns, creep increases the deflection
and cause buckling. In the case of statically indeterminate structures, column and beam junctions creep may relieve the
stress concentration induced by shrinkage, temperature changes or movement of support. Creep property of concrete will
be useful in all concrete structures to reduce the internal stresses due to non-uniform load or restrained shrinkage.
In mass concrete structures such as dams, because of differential temperature conditions between the interior and
surface, creep is harmful and it may cause cracks in the interior part of dams. Therefore, all precautions and steps must be
taken such that the increase in temperature does not take place in the interior of the mass concrete structure.
Because of rapid construction techniques, concrete members will experience loads that can be as large as the design loads
at a very early age; these can cause deflections due to cracking and early age low elastic modulus. Creep has a significant
effect on both the structural integrity and the economic impact if predicted wrong.
The individual limiting value of creep is not defined in codes but there is a need to limit the deformation/ deflection of the
structure. The deflection shall generally be limited as: the final deflection due to all loads including the effects of temperature,
creep and shrinkage and measured from the as-cast level of the supports of floors, roofs, and all other horizontal members,
should not normally exceed span / 250 as per Clause 19.5, IS 456:2000.

Crack Width in Concrete
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The occurrence of cracks in RC structures is unavoidable and the cracks form when the tensile stress in concrete exceeds
its tensile strength (0.7√fck). Limiting crack width is important, from the aesthetic point of view to ensure water tightness
and to safeguard the reinforcement against corrosion. Cracking causes significant increments in deflections in reinforced
concrete members. This is caused due to the reduction of fluctural stiffness at cracked sections when there is a reduction in
Moment of Inertia (I) due to the effect of tensile stress in concrete below the neutral axis. Cracks have a significant influence
on serviceability, durability, aesthetic and force transfer. Hence, an accurate estimation of the crack-widths and its predictions
are essential in the design of highly sensitive structures.
The crack width of the concrete is limited for various reasons such as protecting the members from the aggressive
environment, avoiding liquid contact with steel in liquid retaining structures, providing better durability in important
structures such as nuclear, space and marine structures. To meet the crack width limitations, the stresses in steel have been
kept low (0.67fy in working stress method) accordingly adequate quantities of steel are provided. Cracking is required to
limit the design crack width as mentioned in clause 35.3.2 & 43 of IS 456:2000), the code has included the formulae for
calculation of crack width in Annex F.
Crack width calculation is one of the serviceability requirements in the structural members. The permissible crack widths
vary from 0.30 mm to 0.10 mm depending upon the type of structure and environment. The IS Code has recommended that
the surface crack width should not exceed 0.3 mm for structures not subjected to an aggressive environment. However, if
the structure is exposed to aggressive environments, the crack width near the main reinforcement should not exceed 0.004
times the nominal cover to the reinforcement bars. Some of the international codes available are: BS 8110-1997, IS 456-2000,
ACI code 318, GBJ 10-89 1989, BS EN 1992-1-1: 2004 and ECP 203-2007.

Crack width Calculations

A formula for the maximum crack width incorporates many governing parameters such as the grade of steel, grade of
concrete, area, and % of steel reinforcement, the diameter of bars, spacing of bars, yield stress of steel bars and concrete
cover. The crack-width increases as the clear cover increases, as the diameter of reinforcement bars, increase the crack
width decreased and as the load gets increased the crack-width increases in all the cases. The crack width calculation is a
difficult process. There is a fracture mechanics based approach to calculate the crack width. But the recommendations in
the reinforced concrete design are simpler for the day-to-day use in design checks. IS 456:2000, Annex F, gives a simplified
procedure to determine crack-width. Maximum moment location in a beam or slab shall be considered for estimation of
crack-width. For that particular section, select any location along the periphery in the tensile region. Usually, the crackwidth is calculated at a point in the soffit, which is equidistant from two longitudinal bars. This point is the location of the
maximum estimated crack-width.
IS 456: 2000 recommends two procedures for the sectional analysis to calculate x and ϵm considering the tension
stiffening effect. The first one is a rigorous procedure with explicit calculation of tension carried by the concrete, where
section with tension in the concrete below the neutral axis is considered. The second one is a simplified procedure based on
the conventional analysis of a cracked section, any tension in the concrete below the neutral axis. An approximate estimate
of the tension carried by the concrete is subsequently introduced. But then the strain is modified to take account of the
tension in the concrete.
Acceptable Limits. The surface width of cracks for all members should not exceed 0.3mm. Where elements are exposed
to aggressive environments the surface width of cracks shall not exceed 0.1mm or 0.004 times the nominal cover to the
main reinforcement. For 50mm cover, this amounts to 0.2mm. The limits of crack width are in Clause 19.3.2 of IS: 1343
- 1980 specifies the limits such that the appearance and durability of the structural elements are not affected. The crackwidth should be more than 0.2 mm for moderate and mild environments, and 0.1 mm for severe environment. The types of
environments are explained in Table 9, Appendix A of IS: 1343 - 1980. Once we calculate the crack width, make sure that the
crack-width is within the limit, depending on the environmental exposure of the structure.

Estimation of Deflection of Concrete Members

The analysis of the structure to obtain the moments for calculating deflection is done underworking or service loads.
There are several factors influence the deflection, which are difficult to assess and may affect the accuracy of results.
They are: Inaccuracy in the idolization of support conditions, Difficulty in accounting for the extent of cracking in a member,
Difficulty in accessing the effect of finishes partitions and actual live loads and Variation in the modulus of elasticity of
concrete.
Method is given in IS code to assess the curvature of sections due to the moment and that value is used in the calculation
of deflection. Total deflection in RCC beam and slab shall be the addition of short term deflection under service loads, long
term deflection due to shrinkage and creep (∆=∆L+∆S+∆C) as explained in Annex C of IS 456:2000. Short term deflection
may be calculated by the conventional methods for elastic deformation. The deflection of an RCC beam and slab for various
loads, length, sizes and support conditions can be calculated using standard formulas for deflection of a beam. In these
formulas, the value of modulus of elasticity adopted is Ec=5700√fck. Load w shall be service load not factored load. Various
moment of Inertia (I) such as Moment of Inertia of Gross section (Igr for rectangular beam=bd3/12), Moment of Inertia of the
Cracked section (Icr for rectangular beam= b*n3/3+m*Ast*(d-n)2, n -Depth of neutral axis) and Effective Moment of Inertia
(Ieff ) are used for calculation of deflection for RCC members. Calculation of Ieff is explained in Annex C of IS 456; Commonly,
Icr ≤ Ieff ≤ Igr.
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The span/ depth ratio for various support conditions are mentioned in clause 23.2.1 of IS 456:2000 assumed to satisfy the
vertical deflection limit criteria. If required, the total deflection of an RCC beam or slab can be calculated as per Annex C and
compared with the permissible limit (Final deflection including effect of loads, shrinkage, creep and temperature) of L/250,
or (Final deflection where partition walls or floor finishes being guard against cracks is L/350 or 20mm) as given in clause 23.2
of IS 456:2000. Normal load conditions for residential and commercial RCC building, Span/ depth ratio mentioned in clause
23.2.1 of IS 456:2000 can fulfill the serviceability deflection requirements. Any abnormal loads, unusual support conditions,
long cantilever beams or slabs, etc, needs verification of the maximum deflection against permissible deflection specified in
clause 23.2.1 of IS 456:2000.
Normally, RCC framed structures are modeled in STAAD Pro without slab elements. But, loads are assigned for the design
of beams and columns. For longer beams (more than 7m length), in addition to moments and shear forces, deflection of
the beams to be checked and compared with limiting values. The slab may be modeled as a plate element in the STAAD
model for long spans and maximum deflection can be verified from STAAD model with a permissible deflection as per IS
456. Otherwise, deflection for slab element can be calculated as per Annex C of IS 456:2000 and compared with permissible
deflection.
For a beam span more than 7m, or slab minimum width more than 6m, shuttering height at the midpoint can be raised
about 10-15mm and concreting is done. After removal of the shutters, due to the self-weight of the concrete, the beam/ slab
will become straight, the deflection will not be noticed and it will be well within the limit. Adequate slab thickness shall be
considered for vibration, noise requirements in addition to deflection requirements. Otherwise, noise and vibration made by
higher level occupants can cause discomfort to the lower level occupants.

Conclusion

Shrinkage reduces volume thereby causing tensile strain in the concrete, ultimately leading to cracks.
Excessive crack-width and deflection affect the durability and strength of the concrete. Creep reduces the modulus of
elasticity of the concrete, cause reduction of strength and increase of deflection. Crack-width and deflection in beam or
slab members are worked-out and compared with permissible value as per IS code for special structures to increase the
durability and strength of the concrete. Crack-width and deflection calculations may not be mandatory for routine and small
structure, because the allowable deflection by span/ thickness ratio mention in IS 456:2000 can take care of the required
deflection in concrete beams and slabs. Limiting of yield steel (0.67fy) and limiting of concrete strain (0.0035) in design of
structures by working stress method can control the crack-width within the required limit in concrete members. But the
calculation of crack-width and deflection is essential for special structures to reduce the damages to the structure over a
period of time.
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BAI NATIONAL PRESIDENT FROM SOUTHERN CENTRE
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orn in 1960, he is presently MD of M/s Metro Road
Construction (M) Pvt. Ltd. The firm is a Class-I
Government Contractor and is into Real Estate also.

The firm has completed many prestigious projects for
the Government and also delivered landmark real estate
projects. He is also into social, cultural and philanthropic
activities. He has been associated with BAI for the past
three decades and is well known in the Indian construction
fraternity due to his services and achievements in BAI. He
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joined as a member of BAI from Southern (Chennai) Centre

National President

in 1984, the Centre which he served as Vice Chairman in
2008-2009 and Chairman in 2009-2011. During his tenure he increased the Patron
Membership of the Centre from 500 to 1061.
 organised XXIV All India Builders’ Convention 2011“
 organised BAICON Construction Equipment Exhibition 2010, 2012 & 2015“
 was conferred with Best State Chairman Award – 2012-13 during XXVI All India
Builders’ Convention held in Dubai in February, 2014“
 was conferred with Best All India Vice President Award – 2016-17“
 was as Editor recipient of Best Publication Award of BAI for magazine ‘Southern Builder’
2014-15, 2015-16, 2016-17, 2017-18 & 2018-19“
 has been participating continuously from XII All India Builders’ Convention“
 served as Chairman, BAI’s MembershipDevelopment Committee during 2019-20 and
was instrumental in opening of 7 new Centres during the year 2019-20.
Following the path of illustrious personalities
Mr. M. Neelakandan

- 1973-74

Mr. M.N. Rajaraman

- 1980-82

Mr. Ranganatha Achar - 1986-88
Mr. R. Radhakrishnan

- 1988-89s

Mr. M. Karthikeyan

- 1992-94

Mr. Mu. Moahan is the 6th Person elected as President from the Prestigious Centre

18.03.2020 Üù¢Á Üè¤ô Þï¢î¤òî¢ î¬ôõó£è «ð£ì¢®ò¤ù¢ø¤ «î£¢¾ ªêò¢òð¢ðì¢ì
î¤¼. Mu. «ñ£èù¢ Üõ£¢èÀè¢° ð£ó£ì¢´ õ¤ö£ ªîù¢ùè ñò¢òî¢î¤ô¢ à÷¢÷
Dr. ó£ñè¤¼û¢í£ Üóé¢è¤ô¢ ï¬ìªðø¢ø¶.
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OFFICE BEARERS 2020-2021

L.SHANTHA KUMAR
Chairman

R.R.SHRIDHAR
Vice-Chairman

A.N.BALAJI
Hon. Secretary

R.NIMRODE
Hon. Joint Secretary
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N.G.LOKANATHAN
Hon. Treasurer

S.RAMAPRABHU
Immediate Past Chairman

EXECUTIVE COMMITTEE MEMBERS

Chandra Sekaran. M.K

Dhanasekaran. B

Harikumar. M.V

Jayaseelan. A

Jeyaraman. S

Kannan. M

Koteswara Choudary. K

Pasupathy. M

Palleti Praveen

Radhakrishnan. S

Rajasekharan. A.S

Sathya Narayana. A

Sekar. M

Senthil Kumar. M

Yoganandan. G
Southern Builder | 25

GENERAL COUNCIL MEMBERS

Anbazhagan. D

Annamalai. K

Balasubramaniam. R

Balasundaram. M.N

Diwakar. G

Gopinathan. K

Jaishankar. M

Kalaiarasan. A

Kumar. D

Sunder. V.S.B

Ethirajan. R

Nirmal Chand Challani. J

Rajendran. R

Ramakrishnan. V.S

Ramesh. R

Sivakumar. T.M.S

RamKumar. P

Thilagar. G

Udayashankar. A

Srinivasan. Y
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MANAGING COMMITTEE MEMBERS

Ayyanathan. S

Chandrasekaran. T.V

Ramanujam. K

Venkatesan. L

Sethuramalingam. J.R

Venkatesan. K

Sivakumar. R

ALL INDIA PAST PRESIDENT
& TRUSTEE - BAI

ALL INDIA TRUSTEE

R.RADHAKRISHNAN

O.K. SELVARAJ

SPECIAL INVITIES

Dr. D. Thukkaram

Tajuddin. J

P.K.P Narayanan

Pandiyen. S

Kannan. S.D
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ïùø¤ !
Üù¢ð££¢ï¢î èì¢´ï£¢ ïí¢ð£¢èÀè¢° âù¶ ðí¤õ£ù õíè¢èñ¢
Þï¢î è®îñ¢ Íôñ¢
îé¢è¬÷ êï¢î¤ð¢ðî¤ô¢ ñ¤è¢è ñè¤ö¢ê¢ê¤.
èìï¢î 12 ñ£îé¢è÷£è Þï¢î êó¤î¢î¤óñ¤è¢è Üè¤ô Þï¢î¤ò èì¢´ï£¢
êé¢èî¢î¤ù¢ ªîù¢ùè ñò¢ò î¬ôõó£è ï£ù¢ àé¢èÀìù¢ Þ¬íï¢¶
ðí¤ò£ø¢ø¤òî¤ô¢ ñ¤è¢è ñè¤ö¢ê¢ê¤, âù¶ õ£ö¢ï£÷¤ô¢ Þ¶ å¼ êó¤î¢î¤ó
ï¤èö¢õ£°ñ¢. ãð¢óô¢ ñ£îñ¢ ºîô¢ ï£÷¢ Þï¢î ñò¢òî¢î¤ù¢ î¬ôõó£è
ðîõ¤«òø¢øî¤ô¤¼ï¢¶ ñ£îñ¢ Þ¼ Ãì¢ìé¢è÷¢ âù¢ø Ü®ð¢ð¬ìò¤ô¢
Üè¤ô Þï¢î¤ò Ü÷õ¤½ñ¢, ñ£ï¤ô Ü÷õ¤½ñ¢, ïñ¶ ñò¢ò Ü÷õ¤½ñ¢ ðô Ãì¢ìé¢è÷¤ô¢ ðé¢«èø¢Áñ¢
ïìî¢î¤»ñ¢ ïñ¶ àÁð¢ð¤ù£¢è÷¢ ðòù¢ ªðÁñ¢ õ¬èò¤ô¢ ñî¢î¤ò, ñ£ï¤ô Üóê¤ù¢ èõùî¢î¤ø¢° ðô¢«õÁ
ð¤óê¢ê¬ùè¬÷ ªè£í¢´ ªêù¢ÁÜîø¢° õ¤¬ì èí¢´÷¢«÷£ñ¢. Ü¶ «ð£ô¢ ªî£ö¤ô£÷£¢èÀè¢ªèù¢Á
ñ¼î¢¶õ ºè£ñ¢, ªî£ö¤ø¢ðò¤ø¢ê¤, ïñ¶ ñò¢òî¢î£ô¢ ïìî¢îð¢ðì¢ì¶.
Þî¤ô¢ °ø¤ð¢ð£è ïñ¶ ñò¢òñ¢ ê££¢ð¤ô¢ î£ñ¢ðóñ¢, Ýõ® ñø¢Áñ¢ î¤¼ð¢«ð£¼£¢ ¹î¤ò ñò¢òé¢è÷¢
¶õé¢èð¢ðì¢ì¶. «ñ½ñ¢ îñ¤ö¢ï£´ å¼é¢è¤¬íï¢î õ÷£¢ê¢ê¤ ñø¢Áñ¢ èì¢®ì õ¤î¤è÷¢ 2- 019 (TNCBDR)
ðô¢«õÁ î¤¼î¢îé¢è¬÷ Üóê¤ù¢ èõùî¢î¤ø¢° ªè£í¢´ ªêù¢Á ªõø¢ø¤»ñ¢ èí¢«ì£ñ¢. Ü«î
«ð£ù¢Á Rain Water Harvesting, GST, Affordable Housing, Environment Awareness Programme, L&T»ìù¢
Þ¬íï¢¶ Affordable Housing/sustainabilitiy of water conservation, Tamil Nadu Rental Act, TDS Meeting
along with Govt. officials «ð£ù¢ø ðô Ãì¢ìé¢è÷¢ ïñ¶ àÁð¢ð¤ù£¢èÀè¢° ïìî¢îð¢ðì¢ì¶.
ñ£í¢¹ñ¤° îñ¤öè ºîô¢õ£¢ î¤¼. âìð¢ð£® ðöù¤ê¢ê£ñ¤, ¶¬í ºîô¢õ£¢ î¤¼. O.ðù¢ù¦£¢ ªêô¢õñ¢,
ñ£í¢¹ñ¤° ñî¢î¤ò ï¤î¤ Ü¬ñê¢ê£¢ î¤¼ñî¤ ï¤£¢ñô£ ê¦î£ó£ñù¢ «ð£ù¢ø Ü¬ñê¢ê£¢è¬÷ êï¢î¤î¢¶
ïñ¶ èì¢´ï£¢ ð¤óê¢ê¬ùè¬÷ «ïó®ò£è Ãø¤ò¤¼è¢è¤«ø£ñ¢.
Þï¢î õ¼ìñ¢ ªîù¢ùè ñò¢òî¢î¤ù¢ ï¤í¢ì è£ô Þôì¢ê¤òñ£ù ¹î¤ò Ü½õôèñ¢
Þìñ¢ ªðò£¢ï¢î¶ å¼ êó¤î¢î¤ó ï¤èö¢õ£°ñ¢.

Üñ¢ðî¢Éó¤ô¢

ªðí¢èÀè¢ªèù¢Á ð¤óî¢î¤«òèñ£ù õ£¢íñ¢ Ì²ñ¢ ðò¤ø¢ê¤»ñ¢, ITI ê¤õ¤ô¢ º®î¢î ªðí¢èÀè¢°
ðò¤ø¢ê¤»ñ¢ «õ¬ô õ£ò¢ð¢¹ñ¢ õöé¢èð¢ðì¢ì¶. ªîù¢ùè ñò¢ò EC/GC àÁð¢ð¤ù£¢èÀìù¢ ¶¼è¢è¤
²ø¢Áô£ ªêù¢ø¶ ïô¢ô ÜÂðõñ£è Ü¬ñï¢î¶, Civil ð®î¢î ñ£íõ ñ£íõ¤èÀè¢° «õ¬ôõ£ò¢ð¢¹,
ãø¢ð´î¢î¤ ªè£´è¢èð¢ðì¢ì¶. ªîù¢ùè ñò¢ò‹ ê££¢ð£è BAI APP åù¢Á ªõ÷¤ò¤ìð¢ðì¢´ èì¢´ñ£ù
ªêò¢î¤è÷¢ àìÂè¢°ìù¢ èì¢´ï£¢è÷¢ ªðÁñ¢ õ¬èò¤ô¢ Üø¤ºèð¢ð´î¢îð¢ðì¢´÷¢÷¶. «ñ½ñ¢
Environment Awareness ê££¢ð£è ñóñ¢ ï´ñ¢ õ¤ö£¾ñ¢ ï¬ìªðø¢ø¶. Þï¢î õ¼ìñ¢ âù¢¬ù õö¤
ïìî¢î¤ò Íî¢î î¬ôõ£¢èÀè¢°ñ¢, EC/GC àÁð¢ð¤ù£¢èÀè¢°ñ¢ âù¶ êè Ü½õôè ï¤£¢õ£è¤èÀè¢°ñ¢
ñò¢òî¢î¤ù¢ Ü½õôè ðí¤ò£÷£¢èÀè¢°ñ¢ âù¶ ñùñ££¢ï¢î ïù¢ø¤ !
âù¢Áñ¢ Üè¤ô Þï¢î¤ò èì¢ìï£¢ êé¢èð¢ ðí¤ò¤ô¢
àé¢è÷¢

S. ó£ñð¢ð¤ó¹

ñò¢òî¢î¬ôõ£¢ -2019--2020
SAVE WATER // SAVE LIFE
28 | Southern Builder

1918ñ¢ Ýí¢®ø¢° ð¤ø° àôè¤ô¢ «î£ù¢ø¤ò ê÷¤, è£ò¢ê¢êô¢ ªð¼ï¢ªî£ø¢ø£ù
ªè£«ó£ù£
¬õóú¢ âù¢ð¶ å¼ àò¤£¢è¢ªè£ô¢ô¤ Þè¢ªè£«ó£ù£ ¬õ£¢ú¢ ð£î¤î¢î£ô¢ ï¤«ñ£ù¤ò£ «ð£ù¢ø î¦õ¤ó
«ï£ò¢è÷¢ ãø¢ð´ñ¢. ÞÁî¤ò¤ô¢ àò¤ó¤öð¢¹ ãø¢ð´î¢¶ñ¢.
«î£ø¢øñ¢ ®êñ¢ð£¢ 2019ô¢ ê¦ù£õ¤ô¢ à÷¢÷ áè£ù¢ ïèó¤ô¢ ºîô¢ ªè£«ó£ù£ ¬õóú¢ ªî£ø¢Á
èí¢ìø¤òð¢ðì¢ì¶.
àôè÷õ¤ô¢ ªè£«ó£ù£ ê¦ù£õ¤ô¢ ºîù¢ ºîô¤ô¢ èí¢ìø¤òð¢ðì¢ì õ¤¬óï¢¶ ðó¾ñ¢ îù¢¬ñ
ªè£í¢ì Þî¢ ªî£ø¢Á àô¬è«ò ú¢îñ¢ð¤è¢èê¢ ªêò¢¶÷¢÷¶. Þù¢¬øò ï¤ôõóð¢ð® 250 ï£´è÷¤ô¢
ðóõ¤ ²ñ££¢ 65.00 ôì¢êñ¢ «ð¼è¢° ªî£ø¢¬ø ãø¢ð´î¢î¤»÷¢÷¶. è¤ì¢ìî¢îì¢ì 4 ôì¢êñ¢ «ð¬ó ðô¤
ªè£í¢´÷¢÷ Þè¢ªè£ó£ù£õ¤ù¢ ð¤®ò¤ô¤¼ï¢¶ ²ñ££¢ 31 ôì¢êñ¢ «ð£¢ °íñ¢ Ü¬ìï¢¶÷¢÷ù£¢.
áè£ù¢ ïèóî¢î¤ô¤¼ï¢¶ «èó÷£ õï¢î å¼ ñ£íõ¼è¢° Þï¢î¤ò£õ¤ô¢ ºîù¢ ºîô£è
èí¢ìø¤òð¢ðì¢ì¶. ªî£ø¢Á «õèñ£è ðó¾õ¬î Ü´î¢¶ Þî¢ ªî£ø¢ø¤¬ù «îê¤ò «ðó¤ìó£è 14.03.2020
Üù¢Á Þï¢î¤ò Üó² Üø¤õ¤î¢î¶. ðô¢«õÁ º¬ùð¢ð£ù î´ð¢¹ ñø¢Áñ¢ ñ¦ì¢¹ ªêòô¢ð£´è¬÷»ñ¢
î£í¢® Þï¢î¤ò£õ¤ô¢ ²ñ££¢ 2,10,000 «ð£¢ ð£î¤è¢èð¢ðì¢´÷¢÷ù£¢. Þè¢ªè£«ó£ù£õ¤ù¢ ð¤®ò¤ô¤¼ï¢¶ 1
ôì¢êî¢î¤ø¢°ñ¢ Üî¤èñ£«ù££¢ °íñ¬ìï¢¶÷¢÷ù£¢.
îñ¤öèî¢¬î ªð£Áî¢î ñì¢®ô¢ 07.03.2020 Üù¢Á ºîù¢ ºîô¤ô¢ ªî£ø¢Á èí¢ìø¤òð¢ðì¢ì¶.
îñ¤öèî¢î¤ù¢ Þ¶ õ¬ó ²ñ££¢ 25000 «ð¼è¢° ªè£«ó£ù£ ªî£ø¢Á à÷¢÷¶ èí¢ìø¤òð¢ðì¢´÷¢÷¶.
Þ¶õ¬ó ²ñ££¢ 200 «ð£¢ àò¤ó¤öï¢¶÷¢÷ù£¢.
«ï£ò¢ ªî£ø¢ø¤ô¤¼ï¢¶ ²ñ££¢ 13800 «ð£¢
°íñ¬ìï¢¶÷¢÷ù£¢. àôè÷õ¤ô¢ Þøð¢¹ õ¤è¤îñ¢ 5.85 Þ¼è¢¬èò¤ô¢ Þï¢î¤ò£õ¤ô¢ Þøð¢¹ õ¤è¤îñ¢
2.8 êîõ¤è¤îñ£è¾ñ¢ îñ¤öèî¢î¤ø¢° 0.8 êîõ¤è¤îñ£è¾ñ¢ à÷¢÷¶.
Þï¢î «ï£ò¢è¢è£ù î´ð¢¹ ñ¼ï¢¶ ñ¼ï¢«î£ Þ¶õ¬óò¤ô¢ èí¢´ð¤®è¢è º®ò£î ï¤¬ôò¤ô¢
àôè«ñ ñ¼ï¢¶ èí¢´ð¤®è¢è Þó¾ ðèô£è «ð£ó£´è¤ø¶. ñ¼ï¢¶ ã¶ñ¢ Þô¢ô£î ï¤¬ôò¤ô¢
ïñ¢¬ñ ï£ñ¢ «ï£ò¢ ªî£ø¢Á ãø¢ðì£ñô¢ îø¢è£î¢¶è¢ ªè£÷¢õ«î ê¤øð¢ð£ùî£°ñ.¢
îø¢è£ð¢¹ ïìõ®è¢¬èè÷¢
1. âï¢î àíõ£è Þ¼ï¢î£½ñ¢ ¬èè¬÷ ²î¢îñ£è è¿õ¤ò ð¤ù¢«ð àì¢ªè£÷¢÷ «õí¢´ñ¢.
2. ¬è, è£ô¢ õ¤óô¢ ïèé¢è¬÷ ²î¢îñ£è ¬õî¢¶è¢ ªè£÷¢÷ «õí¢´ñ¢.
3. Üï¢îóé¢è ñø¢Áñ¢ àí¾ ²î¢îñ¢ (Personal and food Hygine) «ðí «õí¢´ñ¢.
4. ïù¢° è£ò¢ê¢ê¤ò õ®èì¢®ò ï¦¬ó«ò °®è¢è «õí¢´ñ¢.
5. ºì¢¬ì, ñ¦ù¢ «ð £ù¢ø àí¾ õ¬èè¬÷ ïù¢ø£è «õè ¬õî¢«î àí¢í «õí¢´ñ¢.
6. ê¦ù àíõèñ¢ ªêù¢Á ê¦ù àí¾ àí¢µõ¬î ð£¶è£ð¢¹ è¼î¤ îõ¤£¢è¢èô£ñ¢.
7. õ¦ì¢®«ô«ò Þ¼è¢è «õí¢´ñ¢.
8. ªõ÷¤ò¤«ô£ ªð£¶ Þìé¢èÀè¢° ªêô¢ô «õí¢®ò¤¼ï¢î£ô¢ èí¢®ð¢ð£è ºèè¢èõêñ¢ Üí¤ï¢¶
ªêô¢ô «õí¢´ñ¢.
9. êºè Þ¬ìªõ÷¤¬ò è¬ìð¤®è¢è «õí¢´ñ¢.
10. Þ¼ºñ¢ «ð£¶ñ¢, ¶ñ¢ºñ¢ «ð£¶ñ¢ ºèî¢¬î ñ¬øî¢¶ ªè£÷¢õ«î£´ ªð£¶ Þìé¢è÷¤ô¢
âê¢ê¤ô¢ ¶ð¢¹õ¶ «ð£ù¢ø ªêòô¢è¬ô îõ¤£¢è¢è «õí¢´ñ¢.
îø¢è£ô¤è º¬øè¬÷ º¬øò£è ð¤ù¢ðø¢ø¤, Üó² ªê£ô¢½ñ¢ õö¤ º¬øè¬÷»ñ¢ ð¤ù¢ðø¢ø¤, ïñ¢¬ñ
ï£ñ¢ è£î¢¶è¢ ªè£÷¢õ«î£´ ªè£«ó£ù£¬õ àô¬è õ¤ì¢«ì õ¤óì¢® ïô¢ õ£ö¾ õ£ö¢«õ£ñ£è.
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SOUTHERN CENTRE ACTIVITIES
18.03.2020 Üù¢Á Üè¤ô Þï¢î¤òî¢ î¬ôõó£è
«ð£ì¢®ò¤ù¢ø¤
«î£¢¾ ªêò¢òð¢ðì¢ì
î¤¼.Mu. «ñ£èù¢ Üõ£¢èÀè¢° ð£ó£ì¢´ õ¤ö£ ªîù¢ùè ñò¢òî¢î¤ô¢ à÷¢÷ ì£è¢ì£¢ A. ó£ñè¤¼û¢í£
Üóé¢è¤ô¢ ï¬ìªðø¢ø¶. Þî¤ô¢ ªîù¢ùè ñò¢ò ºù¢«ù£®è÷¢, ñò¢ò ï¤£¢õ£è¤è÷¢, ªêòø¢°¿ ñø¢Áñ¢
ªð£¶è¢°¿ àÁð¢ð¤ù£¢è÷¢ èôï¢¶ ªè£í¢´ ê¤øð¢ð¤î¢îù£¢.
21.03.2020 ñè÷¤£¢ î¤ùè¢ ªè£í¢ì£ì¢ìî¢¬î ºù¢ù¤ì¢´ ñè÷¤¼è¢è£ù õ£¢íñ¢ Ì²ñ¢
ðò¤ø¢ê¤
ºè£ñ¢ ñ££¢ê¢ 9 ºîô¢ 21 õ¬ó Üñ¢ðî¢É£¢ Üó²ð¢ ð÷¢÷¤ò¤ô¢ Nippon Paints Ýîó¾ìù¢, ªîù¢ùè
ñò¢òñ¢, ªê£¬êì¢® ñø¢Áñ¢ «ó£ì¢ìó¤ è¤÷ð¢¹ìù¢ Þ¬íï¢¶ ãø¢ð£´ ªêò¢î¤¼ï¢î¶. Þî¤ô¢ 15 ªðí¢è÷¢
ðò¤ø¢ê¤ ªðø¢øù£¢. Ü¬ùõ¼è¢°ñ¢ ê£ù¢ø¤îö¢ õöé¢èð¢ðì¢ì¶. Þîù¢ ¶õè¢è õ¤ö£õ¤ô¢ Üè¤ô
Þï¢î¤ò ºù¢ù£÷¢ î¬ôõ£¢ î¤¼. R. Þó£î£è¤¼ì¢®íù¢ , ñò¢òî¢î¬ôõ£¢ î¤¼. S. Þó£ñð¢ð¤ó¹,
ªê£¬êì¢® î¬ôõ£¢ î¤¼. K. Üí¢í£ñ¬ô àì¢ðì ñò¢ò àÁð¢ð¤ù£¢è÷¢ èôï¢¶ ªè£í¢´
ê¤øð¢ð¤î¢îù£¢.
01.04.2020
ªîù¢ùè ñò¢òî¢î¬ôõ£¢ î¤¼. L. ê£ï¢î°ñ££¢
Üõ£¢è÷¤ìî¢î¤«ô«ò º¬øò£è ðîõ¤ ãø¢Áè¢ ªè£í¢ìù£¢.

ñø¢Áñ¢

ñò¢ò

ï¤£¢õ£è¤è÷¢

ñ£ï¤ôî¢î¬ôõó¤ù¢ «è£ó¤è¢¬è¬ò ãø¢Á ªîù¢ùè ñò¢òî¢î¤ô¤¼ï¢¶ î¤¼. K. ªõé¢è«ìêù¢
Üõ£¢è¬÷ ñ£ï¤ôê¢ ªêòô£÷ó£è¾ñ¢ î¤¼. S. Þó£ñð¢ð¤ó¹ Üõ£¢è¬÷ ñ£ï¤ôð¢ ªð£¼÷£÷ó£è¾ñ¢
ðó¤ï¢¶¬ó ªêò¢òð¢ðì¢´÷¢÷ù£¢.
ðî¤¾ ªðø¢ø ñø¢Áñ¢ ðî¤¾ ªêò¢ò£î Ü¬ùî¢¶ èì¢´ñ£ù ðí¤ò£÷£¢èÀè¢°ñ¢ BOCW Íôñ¢
ï¤õ£óíñ¢ õöé¢è «õí¢´ñ¢ âù¢Áñ¢ ñ£î£ï¢î¤ó îõ¬íî¢ ªî£¬è èì¢´õ¬î 6 ñ£îî¢î¤ø¢° î÷¢÷¤
¬õè¢è «õí¢´ñ¢ âù¢Áñ¢ «è£ó¤è¢¬è ¬õî¢¶ è®îñ¢ â¿îð¢ðì¢ì¶.
08.04.2020 èìù¢ ªî£¬è¬ò î¤¼ñ¢ðê¢ ªê½î¢î Ü÷¤è¢èð¢ðì¢´÷¢÷ Üõè£ê è£ôî¢î¤ø¢è£ù
õì¢® õ¤è¤îî¢¬î î÷¢Àð® ªêò¢ò «õí¢® «è£ó¤è¢¬è ñ¬ù ñ£í¢¹ñ¤° ñî¢î¤ò ï¤î¤ Ü¬ñê¢ê£¢
Üõ£¢èÀè¢° è®îñ¢ ÜÂð¢ðð¢ðì¢´÷¢÷¶.
10.04.2020 & 25.04.2020 ºîô£õ¶ ñø¢Áñ¢ Þóí¢ì£õ¶ ñò¢òî¢î¬ôõ£¢è÷¢ Ãì¢ìî¢î¤ô¢ ªîù¢ùè
ñò¢òî¢î¬ôõ£¢ î¤¼. L. ê£ï¢îè¢°ñ££¢ Üõ£¢è÷¢ èôï¢¶ ªè£í¢´ îù¢ è¼î¢¶è¢è¬÷ ðî¤¾ ªêò¢î££¢.
Ü¬ùî¢¶ ªêòø¢°¿ ñø¢Áñ¢ ªð£¶è¢°¿ àÁð¢ð¤ù£¢èÀè¢°ñ¢ ºîô¬ñê¢ê£¢ ªè£«ó£ù£ àîõ¤
ï¤î¤è¢° î£ó£÷ñ£è ïù¢ªè£¬ì õöé¢°ñ£Á «è£óð¢ðì¢ì¶.
16.04.2020
èì¢´ñ£ùî¢¶¬ø ñø¢Áñ¢ èì¢´ñ£ù ¶¬ø ê££¢ï¢î ðí¤ò£÷£¢èÀè¢è£è ïôñ¢
ê££¢ï¢î ¶¬íè¢°¿ ã«îÂñ¢ Ü¬ñè¢èð¢ð´ñ£ò¤ù¢ èì¢´ï£¢ êé¢è ªîù¢ùè ñò¢òî¢î¤ô¤¼ï¢¶
àÁð¢ð¤ù£¢è¬÷
ï¤òñ¤è¢è
«è£ó¤
îñ¤öè
î¬ô¬ñê¢
ªêòô£¢
Üõ£¢èÀè¢°
è®îñ¢
ÜÂð¢ðð¢ðì¢ì¶.
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ïñ¶ àÁð¢ð¤ù£¢è÷¤ù¢ «è£ó¤è¢¬è¬ò ãø¢Á ðí¤ò¤ìî¢î¤«ô«ò ºìé¢è¤ Þ¼è¢°ñ¢ ²ñ££¢ 2000
èì¢´ñ£ù ðí¤ò£÷£¢èÀè¢° BOCW Íôñ¢ ãð¢óô¢ ñø¢Áñ¢ «ñ ñ£îî¢î¤ø¢è£ù ï¤õ£óí ªð£¼ì¢è¬÷
ªðø¢Á õ£é¢°õî¤ô¢ ªîù¢ùè ñò¢òî¢î¬ôõ£¢ î¤¼. L. ê£ï¢îè¢°ñ££¢ Üõ£¢è÷¢ 10.04.2020 ºîô¢
08.05.2020 õ¬ó îñ¤ö¢ï£´ ªî£ö¤ô£÷£¢ ¶¬ø ªêòô£¢ ñø¢Áñ¢ BOCW Þòè¢°ï£¢ Ýè¤«ò£¼ìù¢
Þíé¢è¤ ºòù¢Á ªðø¢Áî¢îï¢î££¢.
29.04.2020 èì¢´ñ£ùî¢¶¬ø îø¢«ð£¶ êï¢î¤î¢¶ õ¼ñ¢ ðô¢«õÁ ê¤óñé¢è÷¢ °ø¤î¢¶ ñî¢î¤ò Üó¬ê
Üµè¤ îè¢è ï¤õ£óíñ¢ ªðø Ýõù ªêò¢»ñ£Á Üè¤ô Þï¢î¤ò î¬ôõ£¢ î¤¼. Mu. «ñ£èù¢
Üõ£¢èÀè¢° è®îñ¢ ÜÂð¢ðð¢ðì¢ì¶.
02.05.2020 ðô¢«õÁ ¶¬íè¢°¿è¢èÀè¢è£ù î¬ôõ£¢ ñø¢Áñ¢ Þ¬í î¬ôõ£¢ ï¤òñ¤è¢èð¢ðì¢ìù£¢
06.05.2020 ê¤ªñí¢ì¢, M-sand ñø¢Áñ¢ Þîó èì¢´ñ£ùð¢ ªð£¼ì¢è÷¤ù¢ Üê£î£óí õ¤¬ô«òø¢øñ¢
°ø¤î¢¶ îñ¤öè Üóê¤ù¢ ªî£ö¤ô¢¶¬ø ªêòô¼è¢° è®îñ¢ Ü÷¤î¢¶ Þ¶ °ø¤î¢¶ Üõó¤ìñ¢ «ïó¤ô¢
õ¤÷è¢è¤ õ¤õ£î¤è¢è «ïóîñ¢ å¶è¢°ñ£Á «è£óð¢ðì¢´ è®îñ¢ â¿îð¢ðì¢´÷¢÷¶.
19.05.2020
«è£õ¤ì¢-19 ¬õóú¢ è£óíñ£è îø¢«ð£¶ ãø¢ðì¢´÷¢÷ ªî£ö¤ô¢ ñø¢øñ¢ êì¢ì
ê¤è¢èô¢è÷¢ °ø¤î¢¶ ïñ¶ àÁð¢ð¤ù£¢èÀè¢° ªî÷¤¾ ð´î¢î ñ£¬ô 5.00 ñí¤ Ü÷õ¤ô¢
WEBINOR
è£ªí£÷¤ Íôñ¢ ãø¢ð£´ ªêò¢òð¢ðì¢ì¶.
î¤¼. K. ¬õî¦ú¢õóù¢ Üõ£¢è÷¢
à¬óò£ø¢ø¤ àÁð¢ð¤ù£¢è÷¢ â¿ð¢ð¤ò «è÷¢õ¤èÀè¢°ñ¢ õ¤÷è¢èñ£è ðî¤ô Ü÷¤î¢î££¢.

Üøè¢èì¢ì¬÷ Íôñ£è 5000 ºèè¢ èõêé¢è¬÷ ¹ôñ¢ ªðò£¢ï¢î
ªî£ö¤ô£÷£¢èÀè¢° ïñ¢º¬ìò îñ¤öè Üó² ªî£ö¤ô£÷£¢ ¶¬ø
Íôñ£è õöé¢è¤ à÷¢«÷£ñ¢
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FASHION INTERIOR
fashioninterior.nanda@gmail.com
www.fashion-interior.com

C.Nanda Kumar MD
+91 98411 84795
w Modular Kitchen
w Wardrobes
w UPVC Windows & Cupboards
w PVC Doors & Cupboards
w Aluminium & ACP Works
w False Ceiling & Work Stations
w Patch Fiting Works

Manufacture of
UPVC Window &
Modular Kitchen

H.O. :

# 5-A Vivekananda Nagar Extension, 200 Feet Road,
Kolathur, Chennai - 600 099.
B.O. 1 : # 47, P.H Road, Nerkundram, Chennai - 600 107.
B.O. 2 : # 901/4 Anna Street, Medavakkam Koot Road Junction,
Medavakkam, Chennai - 600 100.
Factory: Plot # 37, Mumtaj Nagar, Vadaperumbakkam,
Madhavaram, Chennai - 600 060.

We build your Dreams Civil Engineers & Contractors

Pioneers in Construction Specialised in Multi-Stories Buildings

K.SUBBURAMAN (Managing Partner)
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

