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B£¬Vo UPp
õíè¢èñ¢
Ü¬ùõ¼è¢°ñ¢ ¹î¢î£í¢´ ñø¢Áñ¢ ªð£é¢èô¢ õ£ö¢î¢¶è¢è÷¢
2015ñ¢ Ýí¢´ ªð£¼÷£î£ó ñï¢î ï¤¬ô»ñ¢ Þòø¢¬è «ðó¤ì¼ñ¢ ïñè¢° ï¤¬øò ð£ìé¢è¬÷»ñ¢
ÜÂðõé¢è¬÷»ñ¢ îï¢î¤¼è¢è¤ø¶. ï£ñ¢ å¼ î¤¬óð¢ðìî¢¬î ð££¢¬èò¤«ô£ Üô¢ô¶
å¼ ï£õ¬ô ð®è¢¬èò¤«ô£ ï£ñ¢ âî¤£¢ð££¢î¢î ï¤èö¢¾è÷¢ Þ¼ï¢î£ô¢ ð¤®ð¢ðî¤ô¢¬ô.
âî¤£¢ð£ó£î î¤¼ð¢ðé¢èÀñ¢ êñ¢ðé¢èÀñ¢ Þ¼ï¢î£ô¢î£ù¢ ïñ¢ñ£ô¢ óê¤è¢è º®è¤ø¶. Ü¶«ð£ô¢
õ£ö¢è¢¬èò¤½ñ¢ ïñè¢° êõ£ô¢èÀñ¢ «ê£î¬ùèÀñ¢ õï¢î£ô¢î£ù¢ ï£ñ¢ Üî¤ô¢ ªõø¢ø¤ èí¢´
ºù¢«ùøô£ñ¢.
å¼ è¤ó£ñî¢î¤ô¢ å¼ õ¤õê£ò¤ «è£ò¤ô¤ô¢ èì¾¬÷ ð¤ó£î¢î¬ù ªêò¢î«ð£¶ èì¾÷¢
Üõªóî¤«ó «î£ù¢ø¤ù££¢. õ¤õê£ò¤ èì¾÷¤ìñ¢ è£ø¢Á ñ¬ö ªõò¤ô¢ «ð£ù¢ø Þòø¢¬è
ï¤èö¢¾è÷¢ ãù¢ è£ôè£ôî¢î¤ø¢° êó¤ò£è ªêòô¢ð´õî¤ô¢¬ô. ï£é¢è÷¢ õ¤õê£òñ¢ ªêò¢¶õ¤ì¢´
êó¤ò£ù ñ¬ö ªõò¤ô¢ «ð£ù¢ø¬õ Þù¢ø¤ èû¢ìð¢ð´è¤«ø£«ñ âù¢Á «èì¢ì££¢. èì¾Àñ¢
Þù¤«ñô àé¢è÷¢ èì¢´ð¢ð£ì¢®ô¢ è£ø¢Á ñ¬ö ¹òô¢ «ð£ù¢ø¬õ Þòé¢°ñ¢ ï¦é¢è÷¢
õ¤¼ñ¢¹ñ¢«ð£¶ ðòù¢ð´î¢î¤è¢ ªè£÷¢÷ô£ñ¢ âù¢Á ÜÂñî¤î¢î££¢.
õ¤õê£ò¤ ñè¤ö¢ï¢¶ «ð£ò¢ è¤ó£ñ ñè¢è÷¤ìñ¢ ªê£ô¢ô¤ Ü¬ùõ¼ñ¢ ðò¤£¢ ªêò¢îù£¢. «î¬õò£ù
ñ¬ö ªð£ö¤ò ¬õî¢¶ «ð£¶ñ£ù ï¦£¢ õ¤ì¢´ Þîñ£ù ªõò¤¬ô»ñ¢ è£ø¢¬ø»ñ¢ õ¦ê ªêò¢îù£¢.
ðò¤£¢è÷¢ ªêö¤ð¢ð£è ðê¢¬êð¢ ð«êô¢ âù¢Á õòô¢è÷¤ô¢ õ÷£¢ï¢î¶. ÜÁõ¬ì è£ôñ¢ õï¢î¶.
ÜÁõ¬ì ªêò¢¶ ðò¤£¢è¬÷ ð££¢î¢î«ð£¶ ªïô¢ñí¤è÷¢ ªõÁñ¢ ðî£¢è÷£è, ºø¢ø¤ õ¤¬÷ò£ñô¢
Þ¼ï¢î¶,
õ¤õê£ò¤ ðîø¤ð¢«ð£ò¢ èì¾¬÷ Ü¬öî¢î££¢. ãù¢ ðò¤£¢è÷¢ Þð¢ð® õ¤¬÷ò£ñô¢ õ¦í£èð¢
«ð£ù¶ âù¢Á «èì¢ì££¢. èì¾÷¢ Üîø¢°, ñ¬ö °¬øõ£è ªðò¢»ñ¢«ð£¶ «õ£¢è÷¢ ï¦¼è¢è£è
ñí¢µè¢°÷¢ Ýöñ£è á´¼¾ñ¢. è£ø¢Á ðôñ£è õ¦²ñ¢«ð£¶ «õ£¢è÷¢ ñí¢¬í ðôñ£è
ðø¢ø¤è¢ ªè£÷¢Àñ¢. ªõò¤ô¢ êø¢Á Üî¤èñ£è è£ò¢ï¢î£ô¢ ðò¤£¢è÷¢ Ü¬îî¢ î£é¢è îñ¢¬ñ «ñ½ñ¢
õ½õ£è¢è¤è¢ ªè£÷¢Àñ¢. Þð¢ð® Ü¬õ î£«ù îùè¢° àí¬õ»ñ¢ êè¢î¤¬ò»ñ¢ àí¢ì£è¢è¤è¢
ªè£í¢ì£«ô Üîù£ô¢ îóñ£ù ªïô¢ñí¤è¬÷ îó Þò½ñ¢ Üîø¢è£ù õ£ò¢ð¢¬ð ñì¢´ñ¢ ï£ù¢
ãø¢ð´î¢î¤î¢ îï¢î¤´«õù¢ âù¢ø££¢.
ï£ºñ¢ õ£ò¢ð¢¬ð ðòù¢ð´î¢î¤ º¬ùð¢¹ìù¢ ªêòô¢ðì¢´¢ õ£ö¢õ¤ô¢ «ñù¢¬ñò¬ì«õ£ñ¢¢.
ºòø¢ê¤ î¤¼õ¤¬ù Ýè¢°ñ¢ ºòø¢ø¤ù¢¬ñ
Þù¢¬ñ ¹°î¢î¤ õ¤´ñ¢
									
- î¤¼è¢°ø÷¢

Üù¢¹ìù¢
º. «ñ£èù¢
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õíè¢èñ¢!
Ü¬ùõ¼è¢°ñ¢ ¹î¢î£í¢´ ñø¢Áñ¢ ªð£é¢èô¢ ïô¢õ£ö¢î¢¶è¢è÷¢,
ªêù¢¬ù, è£ë¢ê¤¹óñ¢ ñø¢Áñ¢ î¤¼õ÷¢À£¢ ñ£õì¢ìé¢è÷¤ô¢ Þ¶õ¬ó Þô¢ô£î Ü÷¾
ñ¬ö ªðò¢îîù¢ õ¤¬÷õ£è ªêù¢¬ù ñ£ïèóñ¢ ªõ÷¢÷î¢î¤ô¢ Íö¢è¤ò¶. ñ£ïèó ñè¢è÷¢
ªê£ô¢ªô£ù£î ¶òóî¢î¤ô¢ ¢ îî¢î÷¤î¢îù£¢. õ¦´èÀè¢°÷¢ ªõ÷¢÷ñ¢ ¹°ï¢¶ àì¬ñ Ü¬ùî¢¶ñ¢
Þöï¢¶ îõ¤î¢îù£¢. ªîù¢ùè ñò¢òñ¢ ñø¢Áñ¢ ªîù¢ùè ñò¢ò èì¢´ï£¢ Üøè¢èì¢ì¬÷ ê££¢ð£è
ªõ÷¢÷î¢î¤ô¢ ð£î¤è¢èð¢ðì¢ì ñè¢èÀè¢° àìù®ò£è ï¤õ£óí àîõ¤è÷¢ ªêò¢ò º®ªõ´î¢¶
Üøè¢èì¢ì¬÷ î¬ôõ£¢ î¤¼. R. Þó£î£è¤¼ì¢®íù¢ Üõ£¢è÷¢ î¬ô¬ñò¤ô¢ Üøè¢èì¢ì¬÷
ï¤£¢õ£è¤è÷¢ ñø¢Áñ¢ ñò¢ò ï¤£¢õ£è¤è÷¢¢ 07.12.2015 Üù¢Á ªêù¢¬ù Üí¢í£ïèó¤½ñ¢, 09.12.2015
Üù¢Á ªð¼é¢°®ò¤½ñ¢, 10.12.2015 Üù¢Á ñíô¤ò¤½ñ¢, 12.12.2015 Üù¢Á î¤¼«õø¢è£ì¢®½ñ¢,
14.12.2015 Üù¢Á Üùè£¹î¢Éó¤½ñ¢¢ ñø¢Áñ¢ 16.12.2015 Üù¢Á î¤¼õ÷¢Àó¤½ñ¢ «ð££¢¬õ, ð£ò¢,
«õì¢®, ìõô¢, ñø¢Áñ¢ îí¢í¦£¢ «ð£ù¢ø ªð£¼ì¢è¬÷ õöé¢è¤ò¶.
20.12.2015 Üù¢Á î¤¼ê¢ê¤ ñò¢òî¢î£ô¢ ãø¢ð£´ ªêò¢òð¢ðì¢ì ðõ÷ õ¤ö£ ï¤èö¢ê¢ê¤ò¤ô¢ ïñ¶ Üè¤ô
Þï¢î¤ò ºù¢ù£÷¢ î¬ôõ£¢ î¤¼. Þó£. Þó£î£è¤¼ì¢®íù¢ Üõ£¢è÷¢ àì¢ðì ïñ¶ ñò¢ò Íî¢î
î¬ôõ£¢èÀñ¢, ñò¢ò ï¤£¢õ£è¤èÀñ¢ èôï¢¶ ªè£í¢´ ê¤øð¢ð¤î¢îù£¢. Üõ¢õ¤ö£õ¤ô¢ î¤¼ê¢ê¤ ñò¢ò
àÁð¢ð¤ù£¢è÷¶ âí¢í¤è¢¬è¬ò 1031 Ýè àò£¢î¢î¤ Üè¤ô Þï¢î¤ò Ü÷õ¤ô¢ Þóí¢ì£õ¶ ªðó¤ò
ñò¢òñ£è Ýè¢è¤ ê£î¬ù ð¬ìî¢î ñò¢òî¢î¬ôõ£¢ î¤¼. º. î¤¼êé¢° Üõ£¢è÷¢ ªîù¢ùè ñò¢òñ¢
ê££¢ð£è è¾óõ¤è¢èð¢ðì¢ì££¢.
2016-17ñ¢ Ýí¢´è¢è£ù ñò¢ò ï¤£¢õ£è¤è÷¢ «î£¢îô¢ õ¼ñ¢ üùõó¤ 5ñ¢ «îî¤ Üù¢Á ïìî¢î
ãø¢ð£´è÷¢ ï¬ìªðø¢Á õ¼è¤ø¶.
üùõó¤ 8ï¢«îî¤ ºîô¢ 10ï¢«îî¤ õ¬ó äîó£ð£î¢î¤ô¢ à÷¢÷ ó£«ñ£ü¤ ð¤ô¤ñ¢ ê¤ì¢®ò¤ô¢ 27õ¶
Üè¤ô Þï¢î¤ò èì¢´ï£¢è÷¢ ñ£ï£´ ñø¢Áñ¢ äï¢î£õ¶ «ñô£í¢¬ñ ñø¢Áñ¢ ï£ù¢è£õ¶
ªð£¶è¢°¿è¢Ãì¢ìºñ¢ ï¬ìªðøò¤¼è¢è¤ø¶ Üî¤ô¢ èôï¢¶ ªè£÷¢õîø¢° ïñ¶ ñò¢òî¢î¤ù¢
ê££¢ð£è 50è¢°ñ¢ «ñø¢ðì¢ì àÁð¢ð¤ù£è÷¢ ðî¤¾ ªêò¢î¤¼è¢è¤ø££¢è÷¢.
ïù¢ø¤
Üù¢¹ìù¢
O.K,ªêô¢õó£ü¢
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ðõ÷ õ¤ö£
ï¤¬ùõ¬ôè÷¢
R. Þó£î£è¤¼ì¢®íù¢

ªêù¢ø Þîö¤ô¢ Üè¤ô Þï¢î¤ò Ü÷õ¤ô¢
ï¬ìªðø¢ø ºîô¢ ð¤ó£ï¢î¤ò ñ£ï£ì¢®ù¢
ê¤øð¢¹è÷¢ ðø¢ø¤»ñ¢ Ü¬î ñ¤è ð¤óñ£í¢ìñ£è
ïìî¢î¤ò î¤¼ê¢ê¤ ñò¢òî¢¬îè¢ °ø¤î¢¶ñ¢ ï£ñ¢
âù¢Áñ¢ ï¤¬ùõ¤ô¢ ªè£÷¢÷î¢îè¢è õ¬èò¤ô¢
â´î¢¶¬óî¢«îù¢.
1986-87 ñ¢ Ýí¢´è¢è£ù Üè¤ô Þï¢î¤ò
ï¤£¢õ£è¤è÷¢ «î£¢îô¢ 1986ñ¢ Ýí¢´ ñ££¢ê¢
î¤é¢è÷¢ ºñ¢ð£ò¤ô¢ ï¬ìªðø¢ø¶. Ü¬ùî¢¶
ªð£Áð¢¹èÀè¢°ñ¢ å¼ ñùî£è ï¤£¢õ£è¤èè÷¢
«î£¢¾ ªêò¢òð¢ðì¢ìù£¢ âù¢ð¬î Þé¢°
ï£ñ¢ Üø¤ï¢¶ ªè£÷¢÷ «õí¢®ò ê¤øð¢¹
ªêò¢î¤ò£°ñ¢. ïñ¶ ñò¢òî¢¬îê¢ ê££¢ï¢î î¤¼.
S.A.N. óé¢èï£îê¢ê££¢ò£¢ Üõ£¢è÷¢ Üè¤ô Þï¢î¤ò
î¬ôõó£è¾ñ¢, Ü®«òù¢ Üè¤ô Þï¢î¤ò
¶¬íî¢î¬ôõó£è¾ñ¢, î¤¼.M.è££¢î¢î¤«èòù¢
Üõ£¢è÷¢ îñ¤öèî¢î¤ù¢ ñ£ï¤ôî¢îî¬ôõó£è¾ñ¢
«î£¢¾ ªêò¢òð¢ðì¢«ì£ñ¢. Íù¢Á Üè¤ô Þï¢î¤ò
ªð£Áð¢¹èÀñ¢ å«ó ñò¢òî¢î¤ô¢ Þ¼ï¢¶ «î£¢¾
ªêò¢òð¢ðì¢ì êó¤î¢î¤ó ï¤èö¢¾ ï¬ìªðø¢ø Ýí¢´
1986ñ¢ Ýí¢´ âù¢ð¬î»ñ¢, Þï¢î Üó¤ò
ê£î¬ù ªîù¢ùè ñò¢òî¢î¤ù¢ ªð£ù¢«ùì¢®ô¢
ªð£ø¤è¢èð¢ðì «õí¢®ò ï¤èö¢¾ âù¢ø£ô¢ Ü¶
ñ¤¬èò£è£¶. °ø¤ð¢ð£è Þù¢¬øò ñò¢òî¢î¤ù¢

ºù¢«ù£®è÷¢, Þ¬÷ë£¢è÷¢ Þ¶ «ð£ø¢
ê£î¬ùè¬÷ ï¤èö¢î¢î¤ò ïñ¶ ñò¢òî¢î¤ù¢
ñ£í¢¬ð Üø¤ï¢¶ ªè£÷¢÷¾ñ¢ ñò¢òî¢î¤ù¢
ñ£í¢¬ð «ñ½ñ¢ àò£¢î¢î àî¾ñ¢.
Üè¤ô Þï¢î¤ò ï¤£¢õ£è¤è÷¢ ªð£Áð¢¬ð
ºñ¢ð£ò¢ ðì¢®ùî¢î¤ô¢ ãø¢Áè¢ªè£í¢´ ãð¢óô¢
1ñ¢ ï£÷¢ ªêù¢¬ù õï¢î¬ìï¢«î£ñ¢. ªêù¢¬ù
õ¤ñ£ù ï¤¬ôòî¢î¤ô¢ ªîù¢ùè ñò¢ò ïí¢ð£¢è÷¢
Ëø¢Áè¢èíè¢è¤ô¢ °¿ñ¤ àø¢ê£è õó«õø¢ð¤¬ù
ïñ¶ ñò¢òî¢¶ Üè¤ô Þï¢î¤ò ï¤£¢õ£è¤èÀè¢°
Ü÷¤î¢¶ ñè¤ö¢ï¢î££¢è÷. î£¬óîð¢ðì¢¬ì ºöé¢è
êóªõ®è÷¢ ªõ®è¢è ñò¢òî¢¶ ïí¢ð£¢è÷¢
Ü÷¤î¢î õó«õø¢ð¢¬ð õ¤ñ£ù ï¤¬ôòî¢¬î«ò
ú¢îñ¢ð¤è¢è ¬õî¢î ï¤èö¢õ£è Ü¬ñï¢î¶.
î¤¼.ðöù¤ ºîô¤ò££¢ Üõ£¢è÷¢ î¬ô¬ñò¤ô¢
õó«õø¢¹ ãø¢ð£´è÷¢ Ü¬ùî¢¶ñ¢ ê¤øð¢ð£è
Ü¬ñï¢î¶ âù¢ð¬î Ü¬ùõ¼ñ¢ Üø¤ò
«õí¢®ò ªêò¢î¤ Ý°ñ¢.
1986 ãð¢óô¢ î¤é¢è÷¢ 86-87ñ¢ Ýí¢´è¢è£ù
ºîô¢ Üè¤ô Þï¢î¤ò ªêòø¢°¿ ñø¢Áñ¢
ªð£¶è¢°¿ Ãì¢ìé¢è÷¢ ªêù¢¬ù
î£ü¢ªè£óñí¢ìô¢ æì¢ìô¤ô¢ 22,23ï¢ «îî¤è÷¤ô¢
ï¬ìªðø¢ø¶. î¤¼. P. «òñê¢êï¢î¤óù¢
ñò¢òî¢î¬ôõó£è¾ñ¢, î¤¼.V. è«íêù¢
Üõ£¢è÷¢ ªêòô£÷ó£è¾ñ¢ Þ¼ï¢¶ õ¤ö£è¢è÷¢
Ü¬ùî¢¬î»ñ¢ ê¤øð¢ð£è ãø¢ð£´è÷¢ ªêò¢¶
ïìî¢î¤ù££¢è÷¢. Üè¤ô Þï¢î¤ò£õ¤ô¢ Þ¼ï¢¶
èôï¢¶ ªè£í¢ì ïñ¶ êé¢èî¢î¤ù¢ ïí¢ð£¢è÷¢
Ü¬ùõ¼¬ìò ð£ó£ì¢¬ì»ñ¢ ªðø¢ø ï¤èö¢õ£è
Ü¬ñï¢î¶ ¢âù¢ð¬î Þé¢° °ø¤ð¢ð¤ì
õ¤¼ñ¢¹è¤«øù¢.
1984 Üñ¢ õ¼ìñ¢ 46õ¶ êì¢ì î¤¼î¢îð¢ð®
èì¢´ñ£ùî¢ ªî£ö¤ô¢ õí¤è õó¤ õ¬÷òî¢¶è¢°÷¢
àì¢ð´î¢îð¢ðì¢ì¶. (Under 46th Amendment
Sales tax on works contract has been
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implemented) Þï¢îê¢ êì¢ìñ¢ èì¢´ñ£ùî¢
ªî£ö¤¬ô ªõ°õ£èð¢ ð£î¤ð¢¹è¢°÷¢÷£è¢è¤ò¶.
Üù¢¬øò è£ôè¢ èì¢ìî¢î¤ô¢ ªîù¢ ð¤ó£ï¢î¤ò
î¬ôõó£è Þ¼ï¢î Ü®«òù¢, Ü¬ùõ¼¬ìò
åð¢¹î«ô£´ ï¦î¤ ñù¢ø ïìõ®è¢¬è «ñø¢ªè£÷¢÷
º®¾ ªêò¢òð¢ðì¢ì¶. î¤¼. K. õ¤êòù¢
õöè¢èø¤ë£¢ ïñ¶ êé¢èî¢î¤ù¢ ê££¢ð£è ªêù¢¬ù
àò£¢ï¦î¤ ñù¢øî¢î¤ô¢ õöè¢° ðî¤¾ ªêò¢¶
ºîù¢ ñîô¤ô¢ Üè¤ô Þï¢î¤ò Ü÷õ¤ô¢ Üó²
àî¢îóõ¤ø¢° î¬ì Ý¬í ªðø¢ø êó¤î¢î¤ó ï¤èö¢¾
ªîù¢ùè ñò¢òî¢î¤ù¢ ê££¢ð£è ï¤èö¢î¢îð¢ðì¢ì¶.
Ü®«òù¢ êé¢èî¢î¤ù¢ ê££¢ð£è Üè¢è£ôî¢î¤ô¢
¬èªò£ð¢ðñ¢ Þì¢«ìù¢ âù¢ð¬î âí¢í¤
Þù¢ø÷¾ñ¢ ñù ï¤¬ø¾ ªðÁè¤«øù¢. Üîù¢
ð¤ø° ðô¢«õÁ ï¦î¤î¤ñù¢øé¢è÷¤ô¢ ªêù¢¬ù ï¦î¤
ñù¢ø àî¢îó¬õ «ñø¢«è£÷¢ è£ì¢® Þ¬ìè¢è£ô
àî¢îó¾è÷¢ ªðøð¢ðì¢ìù. î¤¼. K. õ¤üòù¢
Üõ£¢è÷¢ «èó÷£, è£¢ï£ìè£, Ýï¢î¤ó£ ºîô¤ò
ñ£ï¤ôé¢è÷¤ô¢ ïñ¶ êé¢èî¢î¤ø¢è£è õ£î£®
Þ¬ìè¢è£ôî¢î¬ì Ý¬í ªðø¢Áî¢îï¢î££¢.
ðô¢«õÁ ï¦î¤ñù¢øé¢è÷¤ô¢ õöè¢°è÷¢
ï¬ìªðøø è£óíî¢î£ô¢ àê¢ê ï¦î¤ñù¢øñ¢
âô¢ô£ õöè¢°è¬÷»ñ¢ îù¢ èì¢´ð¢ð£ì¢´è¢°÷¢
àì¢ðìî¢î¤ Builders Association & Others Vs
Govt. of India âù¢Á ªðòó¤ì¢´ õöè¢° àê¢ê
ï¦î¤ñù¢ø è£ù¢ê¤®»ûù¢ ªðù¢ê¢ (Constitution
Bench) ºù¢ ï¬ìªðøø¶. 1984ô¢ ªêù¢¬ù
àò£¢ï¦î¤ ñù¢øî¢î¤ô¢ Ýóñ¢ð¤î¢î õöè¢° 1988ô¢
Ü®«òù¢ Üè¤ô Þï¢î¤ò î¬ôõó£è Þ¼ï¢î
è£ôî¢î¤ô¢ àê¢ê ï¦î¤ñù¢øî¢î¤ô¢ ï¬ìªðø¢ø¶.
Ü®«òù¢ «õí¢´«è£¬÷ ãø¢Á î¤¼. Üü¤î¢
°ô£ð¢êï¢î¢ Üõ£¢è÷¢ î¤¼. ï£ù¤ ðô¢è¤õ£ô£
Üõ£¢è¬÷ ïñ¶ êé¢èî¢î¤ù¢ ê££¢ð£è àê¢êï¦î¤
ñø¢î¢î¤ô¢ õ£ £ì õöè¢èø¤ëó£è åð¢¹îô¢
ªðø¢Áî¢îï¢î££¢. î¤¼. ðô¢è¤õ£ô£ õöè¢èø¤ë£¢
Üù¢¬øò è£ôè¢èì¢ìî¢î¤ô¢ Þï¢î¤ò£õ¤ù¢
î¬ô ê¤øï¢î õöè¢èø¤ë£¢ âù¢ð¶ Þé¢°
ªîó¤ï¢¶ ªè£÷¢÷ «õí¢®ò ªêò¢î¤. «ñ½ñ¢
âù¢Â¬ìò «õí¢´«è£Àè¢è¤íé¢è Üü¤î¢
°ô£ð¢êï¢î¢ Üõ£¢è÷¢ ªè£¬ì à÷¢÷î¢«î£´
õöè¢èø¤ë£¢ ªêô¬õ»ñ¢ (Fees) Üù¢ù£¼¬ìò
ï¤Áõùñ£è¤ò Hindustan Construction Ltd
ãø¢Áè¢ªè£í¢ì¶ âù¢ðî¬ù ïù¢ø¤ àí£¢«õ£´
Þé¢° ï¤¬ù¾ Ãøè¢ èì¬ñð¢ðì¢®¼è¢è¤«øù¢.
î¤¼.M.è££¢î¢î¤«èòù¢ Üõ£¢è÷¢ Sales tAx

Committee î¬ôõó£è Þ¼ï¢¶ õöè¢è¤ù¢
ïìõ®è¢¬èè÷¢ «ñø¢ªè£÷¢÷ð¢ðì¢ìù.
1989ñ¢ Ýí¢´ ñ££¢ê¢ î¤é¢è÷¢ 31ñ¢ ï£÷¢ àê¢ê
ï¦î¤ñù¢øî¢î¤ô¢ î¦£¢ð¢¹ õöé¢èð¢ðì¢ì¶. î¦£¢ð¢¹ ðô
ïô¢ô ðôù¢è¬÷ èì¢´ñ£ùî¢¶¬øè¢° ªðø¢Áî¢
îï¢î¶. Üîù¢ ðô¬ùî¢î£ù¢ Þù¢ø÷¾ñ¢ ï£ñ¢
ªðø¢Áè¢ ªè£í¢®¼è¢è¤«ø£ñ¢ âù¢ø£ô¢ Ü¶
ñ¤¬èò£è£¶. î¦£¢ð¢¹ è¤¬ìî¢î ï£÷£ñ¢ 1989ñ¢
Ýí¢´ ñ££¢ê¢ î¤é¢è÷¢ 31ñ¢ ï£÷¢ Ü®«òù¢
Üè¤ô Þï¢î¤òî¢ î¬ôõó£è ªð£Áð¢¹ õè¤î¢î
è¬ìê¤ï£÷¢ âù¢ð¬î ªð¼ñ¤îî¢«î£´ Þé¢°
°ø¤ð¢ð¤ì õ¤¼ñ¢¹è¤«øù¢. 1984ô¢ Ü®«òù¢ ¬è
åð¢ðï¢îî¢«î£´ ªêù¢¬ù àò£¢ï¦î¤ñù¢øî¢î¤ô¢
¶õé¢è¤ò õöè¢° 1989 ñ££¢ê¢ 31ñ¢ ï£÷¢
Ü®«òù¢ Üè¤ô Þï¢î¤ò î¬ôõó£è ªð£Áð¢¹
õè¤î¢î è¬ìê¤ ï£÷¤ô¢ àê¢ê ï¤î¤ñù¢ø î¦£¢ð¢¹
è¤¬ìè¢èð¢ªðø¢ø êó¤î¢î¤óñ¢ ïñ¶ êé¢èî¢î¤ô¢
âù¢Áñ¢ ï¤¬ôªè£í¢®¼è¢°ñ¢ âù¢ðî¤ô¢
è¤ë¢ê¤ø¢Áñ¢ Üò¢òñ¤ô¢¬ô.
1986 Üè¢«ì£ð£¢ î¤é¢è÷¢ Ýú¢î¢î¤«óô¤ò£õ¤ô¢
ê¤ì¢ù¤ ïèó¤ô¢ ï¬ìªðø¢ø IFAWPCA ñ£ï£ì¢®ô¢
ïñ¶ Üè¤ô Þï¢î¤ò î¬ôõ£¢ î¤¼. S.A.N.
óé¢èï£î£ê¢ê££¢ Üõ£¢è÷¢ î¬ô¬ñò¤ô¢ êø¢ªø£ð¢ð
100è¢°ñ¢ «ñø¢ðì¢ì ð¤óî¤ï¤î¤è÷¢ èôï¢¶
ªè£í¢ì££¢è÷¢. ê¤ì¢ù¤ ñ£ï£ì¢®ô¢ ðé¢«èø¢ø
ð¤ø° ªñô¢ð£¢ù¢, «è£ô¢ì¢ «è£ðì¢, ð¤óú¢ðù¢
«ð£ù¢ø ïèóé¢è¬÷ ð££¢¬õò¤ì¢´ î£òèñ¢
õ¼ñ¢ õö¤ò¤ô¢ î£ò¢ô£ï¢¶, ñ«ôê¤ò£, ê¤é¢èð¢Ì£¢
«ð£ù¢ø ï£´èÀè¢° ªêù¢Á õï¢«î£ñ¢. ªîù¢ùè
ñò¢òî¢î¤ô¤¼ï¢¶ êø¢ªø£ð¢ð 30 ð¤óî¤ï¤î¤è÷¢
°´ñ¢ðî¢«î£´ èôï¢¶ ªè£í¢ì££¢è÷. î¤¼.
¶è¢è£ó£ñ¢ Üõ£¢è÷¢ Ü¬ùî¢¶ ãø¢ð£ì¢®¬ù»ñ¢
ºù¢ ï¤ù¢Á ªêò¢î££¢.

Southern
Builder

7

ïñ¶ êé¢èî¢î¤ù¢ 12õ¶ Üè¤ô Þï¢î¤ò
ñ£ï£´ 1987ñ¢ Ýí¢´ üùõó¤ î¤é¢è÷¢ 23,24,25
«îî¤è÷¤ô¢ ªðé¢èÀ¼ ïèó¤ô¢ ï¬ìªðø¢ø¶.
Üè¤ô Þï¢î¤ò î¬ôõó£è î¤¼. óé¢èï£î£ê¢ê££¢
Üõ£¢è÷¢ ªð£Áð¢¹ õè¤î¢î££¢. Üè¤ô Þï¢î¤ò
ªêòø¢°¿õ¤ô¢ ãèñùî£è ñ£ï£ì¢´è¢ °¿î¢
î¬ôõó£è Ü®«òù¢ Þóí¢ì£õ¶ º¬øò£è
ï¤òñ¤è¢èð¢ðì¢«ìù¢. Íù¢Á ï£ì¢è÷¢ ñ¤èê¢
ê¤øð¢ð£è ñ£ï£´ ïìî¢î ðô¢«õÁ °¿è¢è÷¢
Ü¬ñè¢èð¢ðì¢ìù. Ü®«òù¢ Üè¤ô Þï¢î¤ò
î¬ôõ¼ìù¢ Þ¬íï¢¶ ðôº¬ø ªðé¢èÀ£¢
ªêù¢Á ñ£ï£ì¢®¬ù ê¤øð¢ð£è ï¬ìªðø
Ý«ô£ê¬ùè¬÷ ñ£ï£ì¢´è¢°¿õ¤ù£¢èÀìù¢
ðè¤£¢ï¢¶ ªè£í¢«ì£ñ¢. ñ£ï£´ ê¤øð¢¹ø
Ü¬ñò è£¢ï£ìè åð¢ðï¢îè¢è£ó£¢è÷¢ êé¢èî¢¬î
ïñ¶ êé¢èî¢«î£´ Þ¬íè¢è ªðÁºø¢ê¤
«ñø¢ªè£÷¢÷ð¢ðì¢ì¶. Üé¢èî¢î¤ù¢ î¬ôõ£¢
î¤¼. A.S. ê¤ù¢ùê£ñ¤ ó£ü¨ Üõ£¢è÷¢ åð¢¹îô¢
ªðø¢Á è£¢ï£ìè åð¢ðï¢îè¢è£ó£¢è÷¢ êé¢èñ¢ ïñ¶
êé¢èî¢«î£´ Þ¬íè¢èð¢ðì¢ì¶. Üù¢¬øò
è£¢ï£ìè åð¢ðï¢îè¢è£ó£¢è÷¢ êé¢èî¢î¤ù¢
àÁð¢ð¤ù£¢è÷¢ âí¢í¤è¢¬è êø¢ªø£ð¢ð 30000
âù¢ð¶ ï£ñ¢ Üø¤ò «õí¢®ò ªêò¢î¤ò£°ñ¢.

Chief Minister Government of Karnataka Thiru.
Rama Krishna Hegade) Üõ£¢è÷¢ î¬ô¬ñ
õ¤¼ï¢î¤ùó£è èôï¢¶ ªè£í¢´ ñ£ï£ì¢®¬ù
¶õè¢è¤ ¬õî¢î££¢. Üù¢¬øò è£¢ï£ìè Üóê¤ù¢
ªð£¶ð¢ðí¤î¢¶¬ø Ü¬ñê¢ê£¢ ñ£í¢¹ñ¤° H.D.
«îõ è¾ì£ Üõ£¢è÷¢ ê¤øð¢¹ õ¤¼ï¢î¤ùó£è
èôï¢¶ ªè£í¢ì££¢. ñ£ï£ì¢®ô¢ ïñ¶ Üè¤ô
Þï¢î¤ò î¬ôõ£¢ î¤¼. Ýê¢ê££¢ Üõ£¢è÷¢
îù¶ à¬óò¤ô¢ èì¢´ñ£ùî¢¶¬ø êï¢î¤è¢è¤ù¢ø
ð¤óê¢ê¬ùè¬÷ ªõ° «ï£¢î¢î¤ò£è õ¤÷ñ¢ð¤
à¬óò£ø¢ø¤ù££¢.Ü®«òù¢ ïñ¶ êé¢èî¢î¤ù¢
õóô£¬ó»ñ¢ êé¢èî¢î¤ù¢ °ø¤è¢«è£÷¢è¬÷»ñ¢
âù¶ à¬óò¤ô¢ â´î¢¶¬óî¢«îù¢. î¬ô¬ñ
õ¤¼ï¢î¤ù£¢ ºîô¬ñê¢ê£¢ îù¶ à¬óò¤ô¢
èì¢´ñ£ùî¢¶¬ø ñî¢î¤ò ñ£ï¤ô Üó²è÷¤ù¢
ðí¤è÷¤ô¢ ºè¢è¤ò ðé¢è£ø¢Áõ¬î
Üé¢è¦èó¤î¢î«î£´ Üô¢ô£ñô¢ ï£ñ¢ êï¢î¤è¢è¤ù¢ø
«ê£î¬ùè¬÷»ñ¢ è¬÷ò ºòø¢ê¤è÷¢
«ñø¢ªè£÷¢÷ð¢ð´ñ¢ âù¢ø àÁî¤ò¤¬ù
îù¶ à¬óò¤ô¢ °ø¤ð¢ð¤ì¢ì¶ Ü¬ùõó¶
ð£ó£ì¢®¬ùð¢ ªðø¢ø¶. ñ£í¢¹ñ¤° ñ£í¢¹ñ¤°
ê¤øð¢¹ õ¤¼ï¢î¤ù£¢ î¤¼. «îõè¾ì£ Üõ£¢è÷¢
ñ£ï£ì¢´ ñô¬ó ªõ÷¤ò¤ì¢´ à¬óò£ø¢ø¤ù££¢.

ñ£ï£´ üùõó¤ 23ï¢«îî¤ êó¤î¢î¤óð¢ ¹èö¢
õ£ò¢ï¢î ªê÷¾ìò¢ò£ Üóé¢è¤ô¢ ¶õè¢è¤
¬õè¢èð¢ðì¢ì¶. è£¢ï£ìè ºîô¢ Ü¬ñê¢ê£¢
ñ£í¢¹ñ¤° ó£ñè¤¼û¢í ªýè¢«ì (Hon.ble

ºîô¢ï£÷¢ è¬ôï¤èö¢ê¢ê¤è÷¢, Þó¾ õ¤¼ï¢¶
Ü«ê£è£ æì¢ìô¤ô¢ ãø¢ð£´ ªêò¢òð¢ðì¢ì¶.
Þóí¢ì£ñ¢ï£÷¢ , Íù¢ø£ñ¢ ï£÷¢ è¼î¢îóé¢èé¢è÷¢
Ü«ê£è£ æì¢ìô¤ô¢ ãø¢ð£´ ªêò¢òð¢ðì¢ì¶.
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Þóí¢´ ï£ì¢è÷¢ ï¬ìªðø¢ø è¼î¢îóé¢èé¢è÷¢
ñ£ï£ì¢´ ð¤óî¤ï¤î¤è÷¢ ðòù¢ªðÁñ¢ õ¬èò¤ô¢
Ü¬ñòð¢ðì¢ìù. Üù¢¬øò ñî¢î¤ò ïè£¢ð¢¹ø
«ññ¢ð£ì¢´ ªêòô£÷£¢ è¼î¢îóé¢¬è ¶õè¢è¤
¬õî¢î££¢. ðô¢«õÁ î¬ôð¢¹è÷¤ô¢ Üè¤ô Þï¢î¤ò
Ü÷õ¤ô¢ ê¤ø¢ï¢î «ðê¢ê£÷£¢è÷¢, ÜÂðõñ¢ õ£ò¢ï¢î
ªð£ø¤ò£÷£¢è÷¢ Þóí¢´ ï£ì¢è÷¢ ï¬ìªðø¢ø
è¼î¢îóé¢èî¢î¤ô¢ à¬óò£ø¢ø¤ù£¢. Þóí¢ì£ñ¢ï£÷¢
Þó¾ è¬ô ï¤èö¢ê¢ê¤»ñ¢, õ¤¼ï¢¶ñ¢ ªûóì¢ì£ù¢
æì¢ìô¤½ñ¢ Íù¢ø£ñ¢ï£÷¢ ñ£¬ô ï¤èö¢ê¢ê¤è÷¢
Þó¾ õ¤¼ï¢¶ î£ü¢ æì¢ìô¤½ñ¢ ãø¢ð£´è÷¢
ªêò¢òð¢ðì¢ìù. Íù¢Á ï£ì¢è÷¢ ïèö¢¾èÀñ¢
Ü¬ùõ¼¬ìò ð£ó£ì¢¬ì»ñ¢, ñù
ï¤¬ø¬õ»ñ¢ ªðø¢ø ï¤èö¢ê¢ê¤è÷£è Ü¬ñï¢î¶
âù¢ø£ô¢ Ü¶ ñ¤¬èò£è£¶. î¤¼. î¤ñ¢ñ£ªóì¢®
î¬ô¬ñò¤ô¢ ñò¢òî¢î¬ôõ£¢ ²«óï¢î¤ó£
Üõ£¢è«÷£´ Þ¬íï¢¶ ÜÂðõñ¢ õ£ò¢ï¢î

°¿õ¤ùó£ô¢ ñ£ï£´ ñ¤è «ð£ø¢Áîø¢°ó¤ò
ªõø¢ø¤èóñ£ù ñ£ï£ì£è Ü¬ñï¢î¶. Þîø¢è£è
ºù¢«ù£®ò£è ªêòô¢ðì¢ìõ£¢è÷¢ î¤¼õ£÷£¢è÷¢
ó£º, Üò¢òé¢è££¢, ñô¢ð£ù¤, ï£ó£òíù¢,
è¤¼û¢íð¢ð£, M.R.N. Í£¢î¢î¤, õ¤ú¢õï£îó£õ¢,
L.S. ªóì¢®, üé¢èñù¢ù£, «ð£ù¢øõ£¢è÷¢
°ø¤ð¢ð¤ìî¢îè¢èõ£¢è÷¢. âô¢ô£õø¢ø¤ø¢°ñ¢
«ñô£è Üù¢¬øò è£¢ï£ìè åð¢ðï¢îè¢è£ó£¢è÷¢
êé¢èî¢î¬ôõ£¢ ïñ¶ êé¢èî¢î¤ù¢ ºù¢ù£÷¢
Üè¤ô Þï¢î¤òî¬ôõ£¢ ñø¢Áñ¢ è£ð¢ð£÷£¢ î¤ó.
A.S. ê¤ù¢ùê£ñ¤ ó£ü¨ Üõ£¢è÷¢ Ýø¢ø¤ò
ðí¤ ñ£ï£ì¢®ù¢ ªõø¢ø¤è¢° ºè¢è¤ò ðé¢è£è
Ü¬ñï¢î¶ âù¢ð¬î¬ù ïù¢ø¤»ìù¢ ï¤¬ù¾è¢
Ãøî¢îè¢è¶.
«ñ½ñ¢ ï¤¬ùõ¬ôè÷¢ ªî£ì¼ñ¢

SUDOKU
November Issue - SUDOKU - ¹î¤¼è¢è£ù õ¤¬ì

December Issue - SUDOKU - ¹î¤£¢
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2015 - ªõ÷¢÷ñ¢ - ãù¢, âð¢ð®?
M. Karthikeyan, BAI
All India Past President
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ªêù¢¬ùò¤ô¢ ªõ÷¢÷î¢î£ô¢ ð£î¤è¢èð¢ðì¢ì Þìé¢è÷¢
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SOUTHERN BUILDER ADVERTISEMENT TARIFF
We request you to patronize the issues by providing your advertisements, to promote your products on
our Southern Builder Magazine for the year 2015-16
Rate Per issue Rs

Rate per Annum
(one Time Payment) Rs

S.No.

Description

1

Multi Colour A4 Size - Rear Cover outer

25,000

Rs. 2,50,000

2

Multi Colour A4 size - Front/Rear Inner

15,000

Rs. 1,50,000

3

Multi colour A4 size - Inner page

12, 500

Rs.1,25,000

4

Multicolour half size - Inner Page

7,500

Rs. 75,000

5

Black & White A4 size - Inner page

10,000

Rs.1,00,000

6

Black & White half size - Inner Page

6,000

Rs. 60,000

Thanking you in anticipation your early response.
With regards,
K. Venkatesan
Hon. Secretary
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ªõ÷¢÷ ï¤õ£óí ºè£ñ¢ - Üí¢í£ ïè£¢

ªõ÷¢÷ ï¤õ£óí ºè£ñ¢ - ªð¼é¢°®

ªõ÷¢÷ ï¤õ£óí ºè£ñ¢ - ñíô¤

ªõ÷¢÷ ï¤õ£óí ºè£ñ¢ - î¤¼«õø¢è£´

Regulation for Group
Developments
S. Ramaprabhu, Joint Secretary

Multi – Storeyed Building:Explanation:To be continued..,
(10) Fire safety, detection and extinguishing systems:
(a) All building in their design and construction shall be
such as to contribute to and ensure individually and
collectively and the safety of life from fire, smoke,
fumes and also panic arising from these or similar
other causes.
(b) In building of such size, arrangement or occupancy
that a fire may not itself provide adequate warning
to occupants, automatic fire detecting and alarming
facilities shall be provided where necessary to warn
occupants or the existence of fires, so that they may
escape, or to facilitate the orderly conduct of fire
exit drills.
(c) Fire protecting and extinguishing system shall conform to accepted standards and shall be installed in
accordance with good practice as recommended
in the National Building Code of India, (amended
from time to time) and to the satisfaction of the Director of Fire and Rescue Services by obtaining a
no objection certificate from him.
(11) In cases of residential developments exceeding
100 dwelling units in primary residential use zone,
commercial and institutional uses not exceeding
10 percent of the floor area of the building at lower
habitable floor levels, may be allowed (not for any
industrial use) as incidental uses required for the
occupants of the remaining residential developments within the premises.
(12)The design and plans of the buildings shall be
made and signed by a qualified Civil or Structural
Engineer and an Architect who should possess the
qualification referred to in the Architect Act, 1972
(Central Act 20, 1972), so as to become a member
of the profession of Architects under the provisions
of the said Act. The qualified Engineer or Structural
Engineer should also be Class I licensed Surveyor

registered with Corporation of Chennai / Local body
concerned.
(13) Improvement charges:- The cost of laying/ improvements to the systems in respect of road /
water supply, sewerage / drainage / electric power
supply that may be required as assessed by the
competent authority, viz., corporation of Chennai /
Chennai Metropolitan Water Supply and Sewerage
Board / Tamil nadu Electricity Board shall be borne
by the applicant.
(14) Security deposits:- The applicant shall deposit a
sum at the rate of ` 100 per square metres of floor
area as a refundable non-interest earning security
and earnest deposit. The deposit shall be refunded
on completion of development as per the approved
plan as certified by Chennai Metropolitan Development Authority; if not, it would be forfeited.
(15) Display Board:(a) The details of the development for which planning
permission issued, date of expiry of permit etc.,
shall be displayed in the format prescribed by the
Authority on a board of size at least 60cm x 120cm.
(b) The applicant shall pay a sum of ` 10, 000/-(rupees
ten thousand only) as earnest money noninterest
bearing refundable deposit and same should be
utilized for the purpose of installing the prescribed
size board on the site by CMDA, in the event of the
applicant not fulfilling the conditions stated in (a)
above. If applicant fulfills the conditions (a) above,
the deposit shall be refunded of the completion certificate.
(16) In a sewerage system provided by the Metro water
/ Local body concerned is not available:(a) Where number of dwelling units exceeds 50 nos. or
2500 sq.m. of commercial area (for this purpose 50
sq.m. is equated to one dwelling unit) sewage treatment plant shall be provided and maintained for the
disposal of the sewage within the site itself with prior clearance from the Pollution Control Board on
location and design;
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(b) Where number of dwelling units is less than 50 nos.
or 2500 sq.m. of commercial area, septic tank with
up-flow filters shall be provided and maintained for
the disposal of the sewage within the site itself.
(17) In cases where the extent of the site where residential or predominantly residential developments
proposed exceeds 10000 sq.m. (1 hectare), the developer shall reserve minimum ten percent of the
site area (excluding roads if any handed over to
local body) and provide housing thereon for lower
income groups with dwelling units not exceeding
45 sq.metres in floor area each, either within the
site proposed for MSB development or in a location within a radius of 2k.m. from the site under reference. The developer or promoter or owner shall
sell these small dwellings only for this purpose. No
conversion or amalgamation shall be permissible in
these cases of lower income group dwellings.
(18)In residential / predominantly residential developments with dwelling units exceeding 100 in number, the design should include waste management
infrastructure and at least a closed non polluting
storage provision for solid waste storage within the
premises preferably with direct access from the
abutting road shall be provided so that the local
body can collect this stored waste from it.
(19)In the interest of the public for better circulation
in the area and also to ensure that the proposed
development does not block access to the properties around, in cases of large developments where
link roads have to be provided for connectivity to
the adjoining lands areas, through the site applied
for development, the Authority reserves the right to
insist the applicant to set apart such road spaces
within the site and the applicant shall hand over the
same free of cost through a registered gift deed
to the authority or Local body designated by it for
declaring if as public road. In such cases set back
from these roads to the buildings proposed shall be
provided as prescribed in these regulations.
(20)The space set apart for formation of a new road
as per Master Plan or Detailed Development Plan
or road widening / street alignment shall be transferred to the Authority or the Agency or the Local
Body designated by the Authority through a registered Gift Deed before actual issuance of planning
permission. The exact mode of conveyance of the
land shall be consistent with the relevant enactment
and regulations. In such cases ‘Transfer of Development Rights’ (TDR) certificate may be obtained
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to the extent eligible as per regulations given in the
Annexure XXI.
(21)Rain water harvesting provisions as prescribed in
the regulations given in Annexure XIX shall be provided.
(22)Solar energy capture provisions as prescribed in
the regulations given in Annexure XXIII shall be provided where applicable.
(23)Civil Aviation height and activity restrictions stated
in the regulation no. 24(4)(c) shall be adhered to.
In cases where helipads are proposed at terrace
of commercial / industrial multistoreyed buildings,
clearance of civil aviation department shall be produced.
(24)Special regulations for physically disabled stated
in the regulations given in Annexure XXII shall be
adhered to.
(25) Areas set apart for multi- storeyed building developments are given in the Annexure IX.
(26) Scrutiny of the plan- The plan shall be scrutinized
and forwarded to Government, with recommendation of a panel comprising of the following members
for approval.
(i) Members- secretary, Chennai Metropolitan Development Authority – Chairman
(ii) Director of Fire and Rescue Service – Member.
(iii) Engineering Director, Chennai Metropolitan Water
Supply and Sewerage Board - Member.
(iv) Chief Engineer, Corporation of Chennai – Member
(v) Chief Engineer, Tamil nadu Electricity Board, Chennai – Member
(vi) Chief Planner, Chennai Metropolitan Development
authority – Member
(vii) Joint Commissioner of Police (Traffic, Chennai) –
Member
(viii) Concerned engineer from the local body (other
than Corporation of Chennai) –
special invite
(ix) Senior Planner, Chennai Metropolitan Development
Authority – Member Convener
Any suggestions of alterations recommended by
the panel and approved by the Government shall
be incorporated in the plans.
Courtesy: CMDA......
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To be continued......

Tax Corner
S. D. Kannan, Chairman,
Taxation Committee
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Problems on Marble, Granite,
Limestone and Other
Decorative stone
Dr. L. Ramajeyam

Ph.D.,M.E.(struct).,F.I.E.,F.I.V.,MISTE,C.Engg.(Ind).
Structural Engineer
Dean Civil Engineering
Meenakshi Sundararajan Engineering College
Former Principal
P.T.Lee.Chengalvaraya Naicker Polytechnic College

Marble: Characteristics
Marble is an extremely hard, metamorphic stone
composed of calcite (CaCO3). It is formed as a result
of the recrystallization of limestone under the intense
pressure and heat of geologic processes. The effect
of this process is the creation of a stone with a very
tight crystalline structure and small but definite porosity. Because of its structure, marble can take a very
high polish and is a very popular decorative stone for
architectural and sculptural uses. The limited porosity of marble, especially polished marble, makes it less
vulnerable to the leaching effects of water. Calcium
carbonate, however, of which marble is composed, is
highly susceptible to attack by acidic agents. Marble
is readily dissolved by acids, even very dilute acids,
however the actual results of acidic exposure will vary
with the nature of the acid. Chlorides, nitrates, sulfates
and other chemical compounds react differently with
marble and produce various by-products, which have
a wide range of solubility and impact on the durability
of marble. For this reason, it is always important to
determine the exact type of pollutants causing marble
deterioration.
Marble itself can be of two types, one composed
of calcite and the other of dolomite. Dolomitic marble
is much more resistant to acid attack than calcite marble. The color of marble ranges from the brilliant white
of calcite to black, including blue-gray, red, yellow and
green, depending upon the mineral composition.
The Ten Most Common Stone Problems
Marble, granite, limestone and other decorative
stone are durable materials that will last a life time.
However, if not installed correctly or properly cared for,
will experience problems that will shorten its life. The

following ten problems are the most common in dealing with stone.
1. Loss of shine
Loss of Shine
The loss of the high polish on certain marble and
granite can be attributed to wear. This is especially
true of marble, since it is much softer then granite. The
bottoms of ones shoe acts like sandpaper on a stone
floor surface and over time will wear the polish off. To
prevent excessive wear it is important to keep the floor
dust mopped, place walk off mats at all entrances. To
repair a worn stone surface, it will be necessary to have
a professional hone and polish it.
Etching
The dull spot created when liquids containing acids are spilled on marble is called etching. Marble and
limestone etch very easily. Granite is more acid-resistance and will rarely etch. To prevent etching, avoid
using cleaners and chemicals that contain acids. Bathroom cleaners, toilet bowl cleaners and lemon cleaners commonly contain acids. Certain drinks and foods
contain acids and will also etch. Light etching can be
removed with a little marble polishing powder. Deep
etching will require resurfacing of the stone.
Staining
All stone surfaces can become stained very easily.
Most foods, drinks, ink, oil and rust will stain marble.
Once a stone becomes stained, it can be very difficult
to remove. To prevent staining clean the spilled material as soon as possible. Blot the spill with a clean
paper towel or cloth. If this does not remove the stain
then a process called “poulticing” may be needed.

Southern
Builder

25

To prevent staining, sealing the stone with a good
quality penetrating http://www.nsraweb.com/autolink.
php?id=6&script=showthread&forumid=30 proven
sealers to be used.
Efflorescence
Efflorescence appears as a white powdery residue
on the surface of the stone. It is a common condition on
new stone installations or when the stone is exposed to
a large quantity of water, such as flooding. This powder
is a mineral salt from the setting bed. To remove efflorescence do not use water, buff the stone with a clean
polishing or steel wool pad. The stone will continue to
effloresce until it is completely dry. This drying process
can take several days to as long as one year.
Spalling, Flaking & Pitting
If your stone is developing small pits or small pieces
of stone are popping off the surface(spalling) then you
have a problem. This condition is common on stone exposed to large amounts of water or when deicing salts
are used for ice removal. Like efflorescence, mineral
salts are the cause for spalling and pitting. Instead of
the salts depositing on the surface(efflorescence) they
deposit below the surface of the stone, causing pressure within the stone and therefore the stone spalls,
flakes or pits. Unfortunately once a stone begins to
spall it is almost impossible to repair. It is recommended that the stone be replaced.
Yellowing

Cracks
Cracks in stone tiles can be caused by settling,
poor installation, excessive vibration.
Cracks can sometimes be repaired by filling with
a color matched polyester or epoxy. Before a crack is
repaired, it is wise to find out how and why the cracked
occurred in the first place otherwise it may crack again.
White stun Marks
Stun marks appear as white marks on the surface
of the stone and are common in certain types of marble. These stuns are the result of tiny explosions inside
the crystal of the stone. Pin point pressures placed on
the marble cause these marks. Women’s high heels
or blunt pointed instruments are common reasons for
stun marks.
Stun marks can be difficult to remove. Grinding
and/or honing can reduce the number of stuns, but
some travel through the entire thickness of the stone.
Water Rings/Spots
Water rings and spots are very common on marble
table tops. These spots are hard water minerals such
as calcium and magnesium. These minerals are left
behind when the water evaporates leaving a ring or a
spot. To remove these spots use a marble polishing
powder. Deep spots may require honing. To prevent
spots on counters and table tops, frequently apply a
good stone paste wax.

There are several reasons why a stone will turn yellow: Embedded dirt and grime can give the stone a yellow, dingy look. Waxes and other coatings can yellow
with age. Certain stones will naturally yellow with age.
This is caused by oxidation of iron within the stone and
especially problematic with white marbles.

Other Stone Problems

If the yellowing is caused by dirt or wax build up,
clean the stone with an alkaline cleaner or wax stripper.
If the yellowing is the result of aged stone or iron oxidation, live with it, it is not coming out.

1. Identify the problem- Is it discolored, etched,
cracked or what?

Uneven Tile-Lippage
Lippage is the term given to tiles that are set unevenly. In other words the edge of one tile is higher
than the next. Lippage is the result of a poor installation. If the lippage is higher than the thickness of a
nickel, it is considered excessive and the tile will have
to be ground to flatten the floor. This will require the
services of a professional stone refinishing contractor.

26

Many problems can occur with stone surfaces. The
above ten are the most common. The following is a
quick problem solving technique that will help identify
other stone problems that might be encountered.

2. Cause of the problem- What happened to cause
the problem? Identifying the cause will often lead to
the solution.
3. Stone Type- Identify the stone type. Is it marble,
granite, limestone, slate, etc.?
4. Installation- check the installation, is it installed
properly?
5. Age- How long has the problem existed? Old problems are difficult to impossible to cure.
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Urban Mobility and
Challenges
Colonel. P Nallathambi

ME(Structural Engg), MBA, FIE, FIV,
Principal Structural Consultant, Sakthi Consultancy Pvt. Ltd.

Transport and Mobility
The world in 21st century is facing urbanization
challenges which is owes to the concentration of population in dense urban regions. As the cities expand,
there is a consequential expansion of transportation
needs. Urbanisation brings with it increased affluence
which results in increased mobility. There is daily mobility of people from their homes to the work place, to
accomplish domestic needs and undertake journeys
for social needs such as visiting friends and shopping.
The cities can sustain only if they can ensure viable and
efficient transport systems.
As India is becoming urbanized, urban areas play
a critical role in sustaining economic growth. City efficiency largely depends upon the effectiveness of its
transport systems. Poor transport systems results to
stifle economic growth and development. Thus , transport is backbone of country’s development.
Transport demand in most of the Indian cities has
increased substantially due to increase in population
as a result of both natural increase and migration from
rural areas and smaller towns. Availability of motorized
transport, increase in household income, and increase
in commercial and industrial activities has further added to it. Unfortunately, public transport systems in Indian cities have not been able to keep pace with the
rapid and substantial increase in travel demand. Rail
based public transport services and well-organized
bus transport services are limited to few big cities
only. Qualitatively, the available public transport services are overcrowded particularly during peak hours
and involve long waiting periods. As a result, there is a
massive shift towards personalized transport, specially
cars and two-wheelers, and also proliferation of various
types of intermediate public transport modes, such as
auto-rickshaws and taxis.
The use of cycle in a city is drastically reduced. The
traffic problem in city is increasing with every passing
day. The fatality rate is very high due to bad condition

of city roads. Encroachment on footpaths that contributes to poor discipline in pedestrians who are forced to
use roads to walk. Auto drivers are the curse in the city
as they dominate the roads and take dangerous cuts
to go ahead and risks the lives of their passengers.
State of Vehicles in India
Indian will have about 8 Mega cities more than 100
Lakhs and 200 cities more than 2 Lakhs population by
2014. Many tier II & III cities in all the states are urbanizing and growing rapidly drawing lots of people from
villages /towns with increased access to jobs, education and urban facilities.
Currently status is 12 motor vehicles per 100 persons in India. India is one of the country which is having largest automotive industry and growing fast in the
world. India manufactures over 110 Lakhs of 2 and
4-wheeled vehicles and exports about 15 Lakhs vehicle every year. As of 2009, India is home to 400 Lakhs
passenger vehicles and more than 26 lakhs cars were
sold in India in 2009. There is proper planning in cities
to handle such a huge volume of traffic in India. But
there are not many institutions to think and speak on
how cities and transportation can go in an organized
and integrated fashion. It is a tribute to India that it is
still working!
Mode of Transports in Metro
There are large number of mode of transportation is
available in metro. They are:
•
•
•
•
•
•
•
•
•
•

Cycle
Motor Cycles
Individual Cars
Cab
Auto Rickshaws
Share Autos
Company / College Bus
Private Bus
Government Bus
Long Distance Trains
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• Local Trains
• Mass Rapid Transport System (MRTS)
• Metro Trains

• Motorization will continue to grow faster than the
population because of economic and motorization
growth. (ie more than 10%/year for sale of cars and
2/3 wheelers over the past 5 years).
• Traffic congestion and parking difficulties- accessing jobs, education, recreation and similar activities
is becoming increasingly time consuming. Billions
of man hours are lost with people “stuck in traffic”.
• More numbers of vehicle cause increased fuel consumption , increasing levels of noise and air pollution, cost of travel and safety issues
Cycle of Automobile Dependency

All these mode of transport are operating independently in limited road facility in metro. There is
a need to integrate and regulate all these transport
modes for smooth operation in urban areas.

A chain of activity which are having inter-dependency between each other in urban transportation. If one
link get broken then it will cause serious problems to
the other activity. It is necessary to balance all these activities and manage them well. The cycle of automobile
dependency is shown in Fig 2.

Fig 1. Transportation Problems

Causes of Transport Problems

Transportation in urban area cause lots of problem
to the public. Some of the problems are high lighted
below:
• Increasing urban population due to employment,
education and opportunities.
• There has been a staggering 100 fold increase in
the population of motorized vehicles, however, the
expansion in the road network has not been commensurate with this increase.
• Pollution due to use of low quality fuels.
• Poor quality of roads cause more accidents.
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Fig 2. Cycle of Automobile Dependency
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Population and Vehicle Growth in Chennai
The table 1 shows the growth of population over a
century and the growth of vehicles over two decade
in Chennai. The rate of growth of vehicle is very high
and there is no adequate intrastate facility to absorb
the vehicle growth. Narrow and poor quality of roads,
lack of road discipline, lack of road drainage system
etc causing serious concern to the urban mobility.
Population of Chennai city
Census

Pop.

%±

1791

300,000

-

1871

367,552

-

1881

405,848

10.4%

1891

452,518

11.5%

1901

509,346

12.6%

1911

518,660

1.8%

1921

526,911

1.6%

1931

647,232

22.8%

1941

777,481

20.1%

1951

1,416,056

82.1%

1961

1,729,141

22.1%

1971

2,469,449

42.8%

1981

3,266,034

32.3%

1991

3,841,396

17.6%

2001

4,343,645

13.1%

2011

6,500,000

49.6%

Year

Total registered vehicles

1981

120,000

1986

228,000

1991

544,000

1996

812,000

1998

975,000

2012

3,760,000

Table 1 : Population and Vehicle Growth in Chennai

Suggestions to Improve Urban Mobility
For a sustainable grown of a country and favorable
living conditions of the people in urban area need grater mobility potential. Few suggestions for improving
mobility in urban areas are:
• Increase average speed of public transport buses
– Bus priority Lanes, Direction oriented services
systems.
• Transit planning / transportation hubs.

• Government policy and cycling routes (inter-modal
connectivity)
• Additional parking and development of parking policy.
• Use of railways to move large section of urban population – Metro rail, mono rail and commuter rail
services to suburban areas.
• Use of ITS to optimize the services and occupancy
of vehicles.
• Strategies to handle Traffic chaos of heterogeneous
mix of bullock carts to Volvo buses.
• Need for integrated study for city’s traffic and transportation needs - Creation of Traffic Engineering
Cell to collect necessary data.
• Increase awareness about Safety on roads to common public.
• Improvement of side walks - Integrating Hawkers
and Vendors who have occupied the side walks.
• Trees on Roads / pavements – Some trees need to
be cut for better visibility and mobility ??
• Driver education, safety and awareness programmes.
Solution to Urban Mobility
Urban mobility is a very complex issue. There is
no direct solution to resolve the problems. We have
to think in all dimensions to control, develop and sustainable modes of transportation. Certain methods are
highlighted below:
• Creating sustainable transport and infrastructure.
• Developing a framework for achieving sustainable
urban transport.
• Creating new culture for urban mobility.
• Identifying the needs for urban mobility in India.
• Increasing the facilities for walking and cycling.
• Discouraging the use of private cars.
• Focusing on mass transport.
Creation of Sustainable Transport
• Integrate city development strategies – Integrated
Metropolitan Land transport authority.
• Sustainable transport policies to meet the demand
by creating additional infrastructures (construction
of underpasses, flyovers, road widening works, etc.)
• Technocratic advice to Government bodies.
• Effective Integrated transport planning and modal
connectivity’s.
• Data base about the success and failure of implementation in achieving policy goals.
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Framework for Achieving Sustainable Urban Transport
Planning
Vision for a livable city and city master plan.
Land use planning.
Transport master plan.
Design Integrated Transport Systems
Public transport – commuter rail, metro rail, mono
rail, commuter rail, city buses, taxis, autos.
Inter- modal Transportation Hubs to connect different modes.
Promotion of Walking and cycling.
Private vehicles.
Trucks and freight movement.
Analysis
Political.
Economic.
Social.
Technical.
Environmental.
Implementation and Monitoring
Technical support.
Stakeholder involvement.
Institutional setup.
Capacity.
Policies.
Financing.
New Culture for Urban Mobility
It is necessary to create a culture in metro for
smooth and disciplined transportation. Certain method
of creating new cultures are highlighted below:
Shared Cars Policies
Shared taxis/autos.
Optimization of the use of private cars –
car sharing/car pools.
Promotion of walking and cycling.
Smarter Urban Transport
High quality information for better mobility.
Intelligent transport systems and traffic
management.
Smart charging.
Better Organized Freight Transport
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Accessible Urban Transport
Collective transport accessible and
affordable for all citizens.
Interconnection of urban and sub-urban
networks.
Co-modality: optimization and integration
of transport modes.
Greener Towns And Cities
New technologies to increase energy
efficiency, increased use of alternative
fuels.
Green procurement.
Traffic restrictions and green zones
Eco-driving.
Safety And Security In Urban Transport
Safer behaviour, infrastructures
and vehicles.
Cross-border enforcement of traffic
sanctions.
Facing security as a growing threat
A New Culture For Urban Mobility
Change of behaviour by education, training and
awareness, raising , supported by better data and information about urban mobility.
Conclusion
Urban mobility and transportation problems are
very important and complex issues, which needs to
be addressed seriously by the government authorities.
Public in urban areas have lots of social responsibility and need to co-operate with the government agencies to implement necessary steps to maintain smooth
transportation and happy living in metro.
We can not talk about urban transport until we
know what kind of a city we want, and to talk about
the kind of city we want, we have to know how we
want to live”
------ Enrique Penalosa
Once the roads and fly- overs are built, the bike
paths are taken out and the cars are on the road, the
metros have been commissioned, ….it will become
increasingly difficult to re-orient transport towards a
more sustainable path. The time to act is now!
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------ Cornie Huizenga

Combining 3D-Printing with Fibrous
Materials – Approaches to Novel
Multi-Material Objects
Andrea Ehrmann, Bielefeld University of Applied Sciences,
Faculty of Engineering Sciences and Mathematics, Germany

Abstract: 3D printing nowadays is more and more often used not only
for rapid prototyping but also for rapid manufacturing. 3D printing is of
special interest if small numbers of small objects shall be produced in
a short time. On the other hand, certain shapes can only be produced
in this way, such as small objects integrated in larger ones without the
possibility to be taken out of the outer “cage”. FDM (fused deposition
modelling) printing which is most often used in low-cost 3D printers and
thus most important for small companies, however, lacks the mechanical
stability which can be gained in other production processes, e.g. injection
molding. One possibility to overcome this problem is the combination of
3D printing with other materials, such as metal sheets, textile fabrics or
other 2D planes as well as wires, yarns and similar 1D objects. This article
gives an overview of recent attempts to integrate different textile-based
objects in 3D printed forms and the mechanical properties of the resulting
fiber-reinforced composites.
Rapid prototyping and rapid manufacturing systems often use solids,
e.g. selective sintering from powder, inkjet-like printing with thermoplastics, or fused deposition modelling (FDM), a technique established by
Stratasys (Minnesota) firstly [1]. The latter is of large importance for inexpensive 3D printers which are developed especially for private use or
small companies, allowing them to evaluate the possibilities of 3D printing without large investments. It is based on an extruder nozzle which is
resistively heated and melts the filaments which are transported through
the nozzle. The molten material is deposited on the printing bed before the
latter is lowered and the next layer can be printed [2].
Most recent FDM printers can handle diverse filament materials, such
as ABS (acrylonitrile butadiene styrene), PLA (polyactic acid), polyamide,
polyethylene, polypropylene, polycarbonate, or wax [3]. Special materials
allow for the creation of objects with a look similar to wood, brick etc.,
which is supportive especially for architects. Other filaments, such as Lay
Tekkks (produced by Kai Parthy, CC-Products, Cologne / Germany), combine two materials with different mechanical properties, with the possibility to dissolve the harder parts in water afterwards in order to gain a soft,
open-pored structure [4].

contained undesired holes) or the surface normal pointed inwards erroneously, they could be performed by the program netfabb [5].
All samples shown in this article were prepared with the FDM printer
X400 produced by German RepRap.
The following filaments with the respective printer settings were used:
PLA and PLA soft(extruder temperature 211°C and printing bed temperature 63°C), Ninja Flex (temperatures 213°C / 25°C), and ABS produced by
Filament world (temperatures 245°C / 90°C).
As fibrous components, the following materials were used: the carbon
fiber yarns HTA 3K (3000 filaments, 200 tex), HTA 6K (6000 filaments,
400 tex) and HTS 12K (12,000 filaments, 800 tex) produced by Toho
Tenax Europe GmbH; PMMA fibers of diameters 0.25 mm and 1 mm with
fluorinated polymer cladding, i.e. optical fibers; a carbon fiber woven fabric (80 g/m², plain weave, printing parallel to warp or weft); and a polyester (PES) net fabric.
Integration of 1D Objects in 3D Printed Forms
1D objects can consist of one single filament or wire, or of a larger
number of filaments, composing a fiber bundle or a yarn. Experiments
were carried out with optical fibers from PMMA, representing the single-filament type of 1D objects. Opposite to some wires, optical fibers
have a high bending stiffness. If they are bought on small coils, their
bending radius is identical to that of the coil. Thus, especially thicker optical fibers must be straightened first by simultaneous heating and drawing,
if they are planned to be placed in a linear channel in the 3D object. Else
the fiber can turn up due to the heat of the extruder nozzle, finally touching
the nozzle and being dragged out of the channel. For thinner fibers, fixing
them on the printing bed outside the 3D form may be sufficient. Since
heating the PMMA fiber can change its shape, reducing the printing speed
allows the single layers to cool down appropriately before the optical fiber
is embedded [6].
Fig. 1 shows an example of 3D printing with PLA hard and both PMMA

For different filament materials, extruder and printing bed temperature
as well as printing speed and other parameters have to be chosen carefully
to obtain satisfying results. In some cases, the adhesion of the first layer
on the vitreous printing bed has to be optimized by gluing a special plastic
sheet on the glass.
Experimental
Geometrical objects for 3D printing were created in different CAD programs, such as Autodesk Inventor, BlenderTM, or SketchUp, and exported
as STL (Surface Tellelation Language) file. If corrections of the resulting
models were necessary, e.g. if the 3D models were not “watertight” (i.e.

Fig. 1: PLA printed squares with
integrated optical fibers which are
still able to guide light after heat
treatment and printing process.
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Fig. 2: 3D printed object from hard
PLA with embedded carbon yarn
HTA 6K. Photograph: C. Richter, S.
Schmülling.
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fiber diameters. The optical fibers cannot be pulled out of the 3D printed
squares by hand. Additionally, their functionality is not influenced by the
whole process of linearization and printing. Apparently optical fibers can
be integrated in 3D printed elements in this way.
While integration of a PMMA fiber was used as an example of embedding functional structures in 3D objects (similar to conductive wires etc.),
fiber bundles or yarns can be used to modify the mechanical properties
of a 3D element and to fix it on a textile fabric or a garment. Since carbon
fibers are a typical part of fiber-reinforced composites, carbon fiber yarns
of different filament numbers were integrated in square 3D printed objects.
Fig. 2 shows the resulting 3D element made from PLA (hard) with
embedded carbon fiber yarns HTA 6K. While for this material combination, the carbon yarns were well fixed inside the PLA squares and could
not be drawn out by hand, embedding carbon yarns in soft PLA was less
successful. The softer material suffers from reduced shape stability due
to lateral displacements of the printed layers with respect to former ones.
This result in the carbon fibers being easily drawn out of the 3D element.
For this material combination, future research has to show whether better
results can be obtained by combining soft PLA with twisted textiles yarns
[6].
In both cases, the shape of the channels which are used to embed the
1D objects is crucial for the resulting model. If these gaps are too low, the
filaments or yarns will protrude from the printed surface and collide with
the nozzle when the next layer is printed. If the gaps are too high, friction
between both materials will be significantly reduced, and the embedded

Fig. 3: Rounded lower corners of the channel for integration of yarns of filaments.
Sketch: C. Richter, S. Schmülling.

Fig. 4: Abrasion test (Martindale test) of PLA printed
form on PES net.

filament or yarn can easily be pulled out off the 3D object. Tests have
shown that the channels should ideally be rounded at the lower corners to
enhance adhesion between 3D printed material and embedded cylindrical
objects (Fig. 3)

damage the printed structure [7]. Further experiments with higher printed
layers as well as separation force tests according to standard ISO 53530
showed that in this constellation, the adhesion forces between the printed
layers above and below the net were always stronger than the net itself; in
all cases, the tests ended with the destruction of the net fabric [7].
Despite these positive results, microscopic pictures of cross sections of PLA-net-PLA sandwich structures show that the printed layers
are laterally shifted with respect to their neighbors, as described before
for soft PLA as filament material (Fig. 5). While the black net threads are
embedded in the white PLA and well connected with the matrix, only the
very first layer consists of completely fused lines, resulting in one closed
layer directly on the hot printing bed, while the printed lines in all other
layers can still be distinguished and show varying connection areas with
partly large holes between the single lines. These problems seem to increase with increasing number of layers. It should be mentioned that this
issue has to be solved, e.g. by printing PLA using a “hot room” instead
of a hot printing bed which only influences the first layer, to enhance the
mechanical properties inside 3D printed objects.
Finally, in analogy to the aforementioned tests with carbon fiber yarns,
carbon fiber woven fabrics were integrated into 3D printed forms from ABS
to enhance the tensile strength of the 3D printed form (Fig. 6). These samples were testes by a bending test according to DIN EN ISO 14125:201105 which is typically used for fiber-reinforced composites. Opposite to
such composites, the maximum deformation was significantly increased,
while the maximum bending stress to reach this deformation was strongly
reduced. In all cases, the included carbon fiber woven fabrics prevented
the samples from breaking [8]. Apparently embedding woven fabrics in
3D printed objects does not result in a closed matrix, surrounding the
carbon fibers, as in fiber-reinforced composites. The new multi-material
system shows other properties due to the remaining flexibility of the fibers
in the woven fabric, most of which are not in contact with the 3D printing
material. In this way, tensile strength can be combined with high flexibility.
Conclusion

2D layers can also be embedded in FDM printed objects. Since first
tests have shown that the adhesion between a textile base material and a
3D print on top results in low adhesion forces between both materials,
we firstly concentrated on printing “through” net-like textiles, i.e. placing
a net between two printed layers. Only thin nets were used to avoid the
above described problems concerning collisions between textile material
and printer nozzle.

3D printed elements, created with the FDM technology, can be combined with filaments or yarns as well as with textile fabrics to include
desired functionalities (e.g. by embedding optical fibers) or to enhance
the mechanical properties of the resulting multi-material objects. The
adhesive forces between both parts depend not only on the materials
themselves but also on the geometries of both mixture partners which
can be used to enhance friction between them. For embedded fabrics, the
mechanical properties significantly differ, depending on whether the 3D
printed layers above and below the integrated textile get in contact or not.
In the latter case, sandwich structures with high tensile strength and high
flexibility are created, opposite to common fiber-reinforced composites.

Fig. 4 depicts a Martindale abrasion test according to standard ISO
12947-1, performed on a sandwich structure (3 layers PLA soft, PES net,
3 layers PLA soft) of overall thickness 2 mm. Due to the open-pored net
structure, the layers below and above the textile are joined in the printing
process, so that the lateral forces of the Martindale tester do not destroy or

The examples described here show the broad variety of possibilities
to create new material systems with novel characteristics. Although adhesion forces between the combined materials are sometimes undesirably
low, sophisticated solutions can often be found to develop objects with
the desired mechanical properties.

Integration of 2D Objects in 3D Printed Forms
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12.12.2015 ªêù¢¬ù ªõ÷¢÷ ï¤õ£óí ºè£ñ¢
ï£ù¢è£ñ¢ ï£÷£è ªêù¢¬ù î¤¼«õø¢è£´
ð°î¤ò¤ô¢ à÷¢÷ ñ¤è¾ñ¢ ð£î¤è¢èð¢ðì¢ì
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ñè¢èÀè¢° Bed Sheet, Towel, õöé¢èð¢ðì¢ì¶.
Þï¢î ï¤õ£óí ºè£ñ¤ô¢ Üè¤ô Þï¢î¤ò
ºù¢ù£÷¢ î¬ôõ£¢¢ î¤¼. R. Þó£î£è¤¼ì¢®íù¢,
ñò¢òî¢î¬ôõ£¢ î¤¼. O.K. ªêô¢õó£ü¢,, è¾óõ
ªêòô÷££¢ î¤¼. K. ªõé¢è«ìêù¢,
î¤¼. S. Þó£ñð¢ð¤ó¹, Þ¬íê¢ ªêòô£÷£¢,
è£ð¢ð£÷£¢ î¤¼. J.R. «ê¶ó£ñô¤é¢èñ¢, ºù¢ù£÷¢
ñ£ï¤ôî¢î¬ôõ£¢. î¤¼. Mu. «ñ£èù¢, ºù¢ù£÷¢
ñò¢òî¢î¬ôõ£¢¢è÷¢ î¤¼. R. ê¤õè¢°ñ££¢,
î¤¼. S. Üò¢òï£îù¢ «ñô£í¢¬ñè¢°¿
àÁð¢ð¤ù£¢ î¤¼. S. èíðî¤, ªð£¶è¢°¿
àÁð¢ð¤ù£¢è÷¢ î¤¼. N.G. «ô£èï£îù¢,
î¤¼. R. ó£«üï¢î¤óù¢, î¤¼. G. î¤ôè£¢,
î¤¼. T.V. êï¢î¤ó«êè£¢, ªêòø¢°¿ àÁð¢ð¤ù£¢
î¤¼. A. ð¤óõ¤ù¢, ïñ¶ ï¤óï¢îó àÁð¢ð¤ù£¢
î¤¼. ê¦ù¤õ£êù¢ Ýè¤«ò££¢ èôï¢¶ ªè£í¢´
ï¤õ£óíñ¢ õöé¢°õî¤ô¢ àîõ¤ ¹ó¤ï¢îù£¢.
14.12.2015 ªêù¢¬ù ªõ÷¢÷ ï¤õ£óíñ¢
äï¢î£ñ¢ ï£÷£è ªêù¢¬ù è£ñó£ü¹óñ¢ (Pammal to Thiruneermalai Road) ð°î¤ò¤ô¢ ïñ¶
ªð£¶è¢°¿ àÁð¢ð¤ù£¢ î¤¼. A. è¬ôòóêù¢
Üõ£¢è÷¤ù¢ ªðì¢«ó£ô¢ ðé¢è¢ ðè¢èî¢î¤ô¢ à÷¢÷
ñ¤è¾ñ¢ ð£î¤è¢èèð¢ðì¢ì ñè¢èÀè¢° / Mat. Bed
Sheet, Towel, Lungi , Üó¤ê¤ ñø¢Áñ¢ ñ÷¤¬è
ªð£¼ì¢è÷¢ õöé¢èð¢ðì¢ìù. Þï¢î ï¤õ£óí
ºè£ñ¤ô¢ Üè¤ô Þï¢î¤ò ºù¢ù£÷¢ î¬ôõ£¢
î¤¼. R. Þó£î£è¤¼ì¢®íù¢, ñò¢òî¢î¬ôõ£¢
î¤¼. O.K. ªêô¢õó£ü¢, è¾óõ ªêòô£÷£¢
î¤¼. K. ªõé¢è«ìêù¢, Þ¬íê¢ ªêòô£÷£¢
î¤¼. S. ó£ñð¢ð¤ó¹, ºù¢ù£÷¢ ñ£ï¤ôî¢î¬ôõ£¢
î¤¼. Mu. «ñ£èù¢, ºù¢ù£÷¢ ñò¢òî¢î¬ôõ£¢è÷¢
î¤¼. S. Üò¢òï£îù¢, î¤¼. R. ê¤õè¢°ñ££¢,
ªð£¶è¢°¿ àÁð¢ð¤ù£¢è÷¢ î¤¼. L. ªõé¢è«ìêù¢,
î¤¼. K. è¬ôòóêù¢, î¤¼. G. î¤ôè£¢,
î¤¼. V.S. ó£ñè¤¼ì¢®íù, î¤¼. N.G. «ô£èï£îù¢
ñø¢Áñ¢ ï¤óï¢îó àÁð¢ð¤ù£¢èÀñ¢¢ èôï¢¶ ªè£í¢´
ï¤õ£óíñ¢ õöé¢°õî¤ô¢ àîõ¤ ¹ó¤ï¢îù£¢.
ïñ¢º¬ìò ªð£¶è¢°¿ àÁð¢ð¤ù£¢
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î¤¼. A. è¬ôòóêù¢ Üõ£¢è÷¤ù¢ °´ñ¢ðî¢î¤ù£¢
ê££¢ð£è 400 °´ñ¢ðé¢èÀè¢° «ñ«ô
°ø¤ð¢ð¤ì¢ì Üó¤ê¤ ñø¢Áñ¢ ñ÷¤¬è ê£ñ£ù¢è÷¢
õöé¢èð¢ðì¢ì¶.
16.12.2015 åù¢ðî£õ¶ ªêòø¢°¿ Ãì¢ìñ¢
16.12.2015 Üù¢Á 9õ¶ ªêòø¢°¿ Ãì¢ìñ¢
è£ú¢«ñ£ ð£ô¤ìù¢ è¤÷ð¢, ªêù¢¬ù -600002 ô¢
àò£¢î¤¼, M.A. «ü²ó£üó£üù¢,
àò£¢î¤¼. S. õ¤ô¢ð¢óì¢, àò£¢î¤¼. .D.Üù¢ðöèù¢¢,
àò£¢î¤¼. V. ¹í¢í¤òÍ£¢î¢î¤ Ýè¤«ò£ó¤ù¢
àðêó¤ð¢ð¤ô¢ ï¬ìªðø¢ø¶.
16.12.2015 ªêù¢¬ù ªõ÷¢÷ ï¤õ£óíñ¢
Ýø£ñ¢ ï£÷£è î¤¼õ÷¢À£¢ ñ£õì¢ìî¢î¤ô¢
ñ¤è¾ñ¢ ð£î¤è¢èð¢ðì¢ì ñè¢èÀè¢° Mat ñø¢Áñ¢
Bedsheet õöé¢èð¢ðì¢ì¶. Þï¢î ï¤õ£óí
ºè£ñ¤ô¢ ºù¢ù£÷¢ ñ£ï¤ôî¢î¬ôõ£¢
î¤¼. Mu. «ñ£èù¢, ªð£¶è¢°¿ àÁð¢ð¤ù£¢
î¤¼. D. Üù¢ðöèù¢. î¤¼.K.G. ü£ùè¤ó£ñù¢
Ýè¤«ò££¢ èôï¢¶ ï¤õ£óíñ¢ õöé¢°õî¤ô¢
àî¾ ¹ó¤ï¢îù£¢.
20.12.2015 î¤¼ê¢ê¤ ñò¢òî¢î¤ô¢¢ ðõ÷ õ¤ö£
ñ¤è¾ñ¢ ê¤øð¢ð£ù º¬øò¤ô¢ î¤¼ê¢ê¤
ñò¢òî¢î£ô¢ ãø¢ð£´ ªêò¢òð¢ðì¢ì ðõ÷ õ¤ö£
ï¤èö¢ê¢ê¤ò¤ô¢ Üè¤ô Þï¢î¤ò ºù¢ù£÷¢ î¬ôõ£¢
î¤¼. R. Þó£î£è¤¼ì¢®íù¢ Üõ£¢è÷¢ ºîù¢¬ñ
õ¤¼ï¢î¤ùó£è èôï¢¶ ªè£í¢´ ê¤øð¢ð¤î¢î££¢.
«ñ½ñ¢ ñ£ï¤ôî¢î¬ôõ£¢
î¤¼. N. ó°ï£îù¢, ªîù¢ùè ñò¢òî¢î¬ôõ£¢
î¤¼. O.K. ªêô¢õó£ü¢, ºù¢ù£÷¢ ñ£ï¤ôî¢î¬ôõ£¢
î¤¼. Mu. «ñ£èù¢ Ýè¤«ò££¢ èôï¢¶ ªè£í¢ìù£¢.
Üè¢Ãì¢ìî¢î¤ô¢ î¤¼ê¢ê¤ ñò¢ò àÁð¢ð¤ù£¢è÷¶
âí¢í¤è¢¬è¬ò 1031 Ýè àò£¢î¢î¤ Üè¤ô
Þï¢î¤ò Ü÷õ¤ô¢ Þóí¢ì£õ¶ ªðó¤ò ñò¢òñ£è
Ýè¢è¤ ê£î¬ù ð¬ìî¢î ñò¢òî¢î¬ôõ£¢
î¤¼. º. î¤¼êé¢° Üõ£¢è÷¢ ªîù¢ùè ñò¢òñ¢
ê££¢ð£è è¾óõ¤è¢èð¢ðì¢ì££¢.
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