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Ýê¤ó¤ò˜ ñì™
Üù¢¹¬ìò¦˜ õíè¢è‹,
Þï¢î¤ò õ¤´î¬ôð¢ «ð£ó¤ù¢ ÝÀ¬ñ ñ¤è¢è êè¢î¤ò£è î¤èö¢ï¢î ñ£ªð¼ñ¢
î¬ôõ£¢ «ïî£ü¤ ²ð£û¢ êï¢î¤ó«ð£ú¢. Þõ£¢ 1897ô¢ üùõó¤ 23ñ¢ ï£÷¢
Þù¢¬øò å®ê£ ñ£ï¤ôî¢î¤ô¢ à÷¢÷ èì¢ìè¢è¤ô¢ ð¤øï¢î££¢. Þé¢è¤ô£ï¢¶
ªêù¢Á ôí¢ìù¤ô¢ ICS (Indian Civil Service) ð®î¢¶ Üî¤ô¢ «î£¢ê¢ê¤ ªðø¢ø
ï¤¬ôò¤½ñ¢ Þï¢î¤ò£õ¤ô¢ Ýé¢è¤«ôò Üóê¤ù¢ ªè£´¬ñè¬÷ âî¤£¢î¢¶
Üõ¢õóê¤ù¢
è¦ö¢
ðí¤ò£ø¢ø
õ¤¼ñ¢ð£ñô¢
²îï¢î¤ó
«ð£ó£ì¢ìî¢î¤ô¢ ðé¢«èø¢ø££¢.
Þõ£¢ èô¢Öó¤ò¤ô¢ ð®è¢°ñ¢ è£ôî¢î¤«ô ªõ÷¢¬÷ò¤ù «ðó£ê¤ó¤ò£¢è÷¤ù¢
ï¤øªõø¤ð¢ «ð£è¢è¤¬ù âî¤£¢î¢¶ ñ£íõ£¢è¬÷ åù¢Á î¤óì¢® «ð£ó£®òõ£¢.
è£ôó£ «ð£ù¢ø ªð¼ï¢ªî£ø¢Á è£ôî¢î¤ô¢ ïí¢ð£¢è¬÷ åù¢Á «ê£¢î¢¶
è÷ð¢ðí¤ò¤ô¢ ß´ðì¢ì«î£ìô¢ô£ñô¢ Þøï¢îõ£¢è÷¤ù¢¢ ð¤íé¢è¬÷ Éè¢è¤ê¢
ªêù¢Á ÞÁî¤ê¢ êìé¢°è¬÷ ªêò¢îõ£¢. Þõ£¢ ªêò¢î ªð£¶ð¢ðí¤è÷£ô¢î£ù¢
ñ¤è¾ñ¢ Þ÷ñ¢ õòî¤«ô«ò èô¢èî¢î£ ïèó «ñòó£è¾ñ¢, è£é¢è¤óú¢ èì¢ê¤ò¤ù¢
«îê¤òî¢ î¬ôõó£è¾ñ¢ «î£¢ï¢ªî´è¢èð¢ðì¢ì££¢. è£ï¢î¤ü¤ò¤ù¢ ñ¦¶ ªð¼ñ¢ ñî¤ð¢¹ ªè£í¢®¼ï¢î
«ð£ú¢ Üõ£¢è÷¢ è£ï¢î¤ò¤ù¢ Üè¤ñ¢¬ê õö¤ «ð£ó£ì¢ìî¢¬î»ñ¢, ªð£¼÷£î£ó ªè£÷¢¬è¬ò»ñ¢
º¿¬ñò£è ãø¢èõ¤ô¢¬ô. ñ£ø£è «ïî£ü¤ «ê£ûô¤ú
ªè£÷¢¬è, ªî£ö¤ô¢ñòñ£è¢èô¢
Ýè¤òõø¢¬ø Ýîó¤î¢î££¢.
«ð£ú¢ Üõ£¢è÷¢ Ýé¢è¤«ôò£¢è÷£ô¢ ðôº¬ø ê¤¬øò¤ô¢ Ü¬ìè¢èð¢ðì¢ì££¢. îñ¤öèî¢î¤ô¢
ªêù¢¬ù ê¤¬øò¤ô¢ Ü¬ìè¢èð¢ðì¢®¼ï¢î «ð£¶î£ù¢
õ¤´î¬ô «ð£ó¤ô¢ õ¤´î¬ôè¢°
«ð£ó£®ò ¹óì¢ê¤ò£÷£¢è¬÷ åù¢Á î¤óì¢´ñ¢ «ï£è¢èî¢î¤ô¢ çð££¢«õ£¢ì¢ ð¤÷£è¢ âù¢ø
èì¢ê¤¬òî¢ ¶õé¢è¤ù££¢. ªêù¢¬ù ñø¢Áñ¢ ñ¶¬ó ªð£¶ Ãì¢ìé¢è÷¤ô¢ ñè¢è÷¢ ªõ÷¢÷ªñù
î¤óí¢ì££¢è÷¢. «ïî£ü¤ Üõ£¢è÷¤ù¢ ï¤¬ù¬õ «ð£ø¢ø¤´ñ¢ õ¬èò¤ô¢ ªêù¢¬ùò¤ô¢ ð¤óî£ù
ê£¬ôè¢° NSC Bose Road âù ªðòó¤ìð¢ðì¢´÷¢÷¶.
Ýé¢è¤«ôò Üóê¤ù¢ î¦õ¤ó èí¢è£í¤ð¢ð¤¬ù»ñ¢ ñ¦ø¤ ªü£¢ñù¤ ªêù¢ø¬ìï¢î «ð£ú¢
Þóí¢ì£ñ¢ àôèð¢«ð£ó¤ù¢ «ð£¶ Þï¢î¤ò «îê¤ò ó£µõñ¢ «ð£ú¤ù¢ î¬ô¬ñò¤ô¢ Þòé¢èî¢
¶õé¢è¤ò¶. Üð¢«ð£¶î£ù¢ "«ïî£ü¤" (ñó¤ò£¬îè¢°ó¤ò î¬ôõ£¢) âù¢è¤ø Ü¬ìªñ£ö¤
õöé¢èð¢ðì¢ì¶. Üõ£¢ õ£ö¢ï¢î è£ôî¢î¤ô¢ îù¶ â¿î¢î£½ñ¢, «ðê¢ê£½ñ¢ Þï¢î¤ò£õ¤ø¢°
âî¢î¬ù«ò£ õö¤è£ì¢´î¬ô õöé¢è¤ò¤¼è¢è¤ø££¢.
1945-ô¢ Ýèú¢ì¢ 18ô¢ å¼ õ¤ñ£ù õ¤ðî¢î¤ô¢ Üõ£¢ ñóíñ¬ìï¢îî£è üð¢ð£ù¢ Üó²
Üø¤õ¤î¢î¶.
Ýù£ô¢ Þù¢Á õ¬ó Üõ¼¬ìò ñóíî¢î¤ù¢ àí¢¬ñ ï¤¬ô ò£¼è¢°ñ¢
¹ó¤ò£î ¹î¤ó£è à÷¢÷¶.
«ïî£ü¤ ²ð£û¢ êï¢î¤ó«ð£ú¢ Üõ£¢è÷¤ù¢ 125õ¶ ð¤øï¢îï£¬÷ «îê¤ò õô¢ô¬ñ î¤ùñ£è
ñî¢î¤ò Üó² Üø¤õ¤î¢î¤¼è¢è¤ø¶. «îê ïôÂè¢è£è îù¶ õ£ö¢¬õ«ò Ü£¢ð¢ðí¤î¢î å¼
ñ£ªð¼ñ¢ õ¦ó¬ó ï¤¬ù¾ Ã£¢õîø¢° Þî¢î¼íî¢î¤ô¢ ï£ñ¢ èì¬ñð¢ðì¢®¼è¢è¤«ø£ñ¢.
âù¢Áñ¢ Üù¢¹ìù¢
S. Üò¢òï£îù¢
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ñŒòˆî¬ôõ˜ ñì™

Üù¢ð££¢ï¢î ïí¢ð£¢è«÷ õíè¢èñ¢,
èìï¢î
06.01.2021 Üù¢Á ïñ¶ ñò¢òî¢î¤ù¢ 70ñ¢ Ýí¢´ õ¼ì£ï¢î¤ó
ªð£¶è¢°¿ Ãì¢ìñ ïñ¶ Ü½õôè õ÷£èî¢î¤ô¢ Ü¬ñï¢î¤¼è¢°ñ¢ ðî¢ñÌûù¢
A. ó£ñè¤¼û¢í£ Üóé¢è¤ô¢ ï¬ìªðø¢ø¶.
ªè£«ó£ù£ ªð¼ï¢ªî£ø¢ø£ô¢
Þð¢ªð£¶è¢°¿ Ãì¢ìñ¢ î£ñîñ£è ï¬ìªðø¢ø£½ñ¢ ñ¤èê¢ ê¤øð¢ð£è
ï¬ìªðø¢ø¶. 2019-20ñ¢ Ýí¢®ø¢è£ù Ýí¢ìø¤è¢¬è êñ£¢ð¢ð¤è¢èð¢ðì¢ì¶.
ê¬ðò¤ô¢
Üø¢ðí¤ð¢¹ àí£¢«õ£´
ê¤øð¢ð£è ªêòô£ø¢ø¤ò ºù¢ù£÷¢
ñò¢òî¢î¬ôõ£¢ î¤¼. S. Þó£ñð¢ð¤ó¹ ñø¢Áñ¢ Üõ«ó£´ ðí¤ò£ø¢ø¤ò
ï¤£¢õ£è¤è÷¢ ð£ó£ì¢ìð¢ðì¢ìù£¢. Íî¢î àÁð¢ð¤ù£¢è÷¢ èôï¢¶ ªè£í¢ì
Þè¢Ãì¢ìî¢î¤ô¢ Þð¢ªð¼ï¢ªî£ø¢Á è£ôî¢î¤½ñ¢ ãó£÷ñ£è àÁð¢ð¤ù£¢è÷¢
èôï¢¶ ªè£í¢´ ê¤øð¢ð¤î¢îù£¢.
20.01.2021 Üù¢Á èì¢´ï£¢ î¤ù õ¤ö£ °¿î¢î¬ôõ£¢ î¤¼. G î¤õ£è£¢, ¶¬íî¢î¬ôõ£¢
î¤¼. R. ð£ô²ð¢ð¤óñí¤òù¢ Ýè¤«ò£ó¶ ãø¢ð£ì¢®ô¢ Park In Beach Resort-ô¢ ñ¤èê¢
ê¤øð¢ð£è ï¬ìªðø¢ø¶. Üù¢Á ªî£ö¤ô£÷£¢èÀè¢è£ù ñ¼î¢¶õ ºè£ñ¢ °¿î¢î¬ôõ£¢
î¤¼. A. êî¢î¤òï£ó£ò£í£, î¤¼. K. «è£ð¤ï£îù¢ Ýè¤«ò££¢è÷£ô¢ ãø¢ð£´ ªêò¢òð¢ðì¢®¼ï¢î¶.
400è¢°ñ¢ Üî¤èñ£è èì¢´ï£¢ ªî£ö¤ô£÷£¢è÷¢ èôï¢¶ ªè£í¢´ ðòù¬ìï¢îù£¢. ñ¼î¢¶õ
ºè£ñ¤¬ù ê¤øð¢ð£è ïìî¢î¤è¢ ªè£´î¢î Üó² èí¢ ñ¼î¢¶õñ¬ù, êõ¤î£ ðô¢ ñ¼î¢¶õ
ðô¢è¬ôè¢èöèñ¢, ñø¢Áñ¢ Üð¢ðô¢«ô£ ñ¼î¢¶õñ¬ù Ýè¤òòõø¢¬øê¢ «ê£¢ï¢î ñ¼î¢¶õ£¢
ñø¢Áñ¢ ªêõ¤ô¤ò£¢ °¿è¢è÷¢ ð£ó£ì¢ìð¢ðì¢´ ï¤¬ù¾ð¢ ðó¤² õöé¢è¤ è¾óõ¤è¢èð¢ðì¢ìù£¢.
èì¢´ï£¢ î¤ù õ¤ö£õ¤ù¢ å¼ ð°î¤ò£è 12.01.2021 Üù¢Á Safety is not Expensive - It is Priceless
âù¢ø î¬ôð¢ð¤ù¢ è¦ö¢ ï¬ìªðø¢ø «ðê¢²ð¢«ð£ì¢®ò¤ô¢ ªõø¢ø¤ ªðø¢ø ñ£íõ£¢èÀè¢°
ðó¤²ñ¢, ï¤¬ù¾ê¢ ê£ù¢ø¤î¿ñ¢ ðé¢° ªè£í¢ì èô¢½ó¤èÀè¢° ê£ù¢ø¤î¿ñ¢ õöé¢èð¢ðì¢ìù.
ð¦û¢ñ£ î¤¼. R. Þó£î£è¤¼ì¢®íù¢ Üõ£¢è÷¢ ºù¢ù¤¬ôò¤ô¢ ï¬ìªðø¢ø Þõ¢õ¤ö£õ¤ô¢
ªî£ö¤ôè ð£¶è£ð¢¹ ñø¢Áñ¢ ²è£î£ó Þòè¢°ù¢£¢ î¤¼. M.V. ªêï¢î¤ô¢ °ñ££¢ Üõ£¢è÷¢ èôï¢¶
ªè£í¢´ à¬óò£ø¢ø¤ù££¢. ê¤øð¢¹ «ðê¢ê£÷ó£è º¬ùõ£¢ I.S. ð£¢õ¤ù¢ ²ô¢î£ù£ Üõ£¢è÷¢
ê¤øð¢¹¬óò£ø¢ø¤ù££¢. ê¤øð¢¹¬óò£ø¢ø¤òõ£¢è÷¢ õ¤ö£õ¤ô¢ è¾óõ¤è¢èèð¢ðì¢ìù£¢.
ïñ¶ ñò¢òî¢î¤ô¤¼ï¢¶ 29 Ýí¢´èÀè¢°ð¢ ð¤ø° Üè¤ô Þï¢î¤ò èì¢´ï£¢ êé¢èî¢î¬ôõó£è
«ð£ì¢®ò¤ù¢ø¤ «î£¢ï¢ªî´è¢èð¢ðì¢´ îù¶ îù¢ùôñø¢ø «ê¬õò£ô¢ àò£¢ï¢¶ ï¤ø¢°ñ¢ ïñ¶
ñó¤ò£¬îè¢°ó¤ò î¬ôõ£¢ î¤¼. Mu. «ñ£èù¢ Üõ£¢è÷¤ù¢ åð¢ðø¢ø «ê¬õè¢è£è õ£ö¢î¢¶ ñìô¢
õöé¢è¤ è¾óõ¤è¢èð¢ðì¢ì££¢. ªð¼ñ÷õ¤ô£ù ªî£ö¤ô£÷£¢è÷¢ ñø¢Áñ¢ àÁð¢ð¤ù£¢è÷¢ èôï¢¶
ªè£í¢´ õ¤ö£õ¤¬ù ê¤øð¢ð¤î¢îù£¢. Ü¬ùõ¼è¢°ñ¢ ðó¤², ÜÁ²¬õ àí¾ õöé¢èð¢ðì¢ì¶.
Üè¤ô Þï¢î¤ò£õ¤½ñ¢ «õÁ âï¢î ñò¢òî¢î¤ø¢°ñ¢ Þô¢ô£î õ¬èò¤ô¢ ïñ¢ ñò¢òñ¢ ªè£í¢´÷¢÷
ªð¼¬ñè¢°ó¤ò èì¢®ì õ÷£èî¢î¤ô¢ ºîô¢ º¬øò£è 72õ¶ °®òó² î¤ùñ¢ ïñ¶ Üè¤ô
Þï¢î¤ò ºù¢ù£÷¢ î¬ôõ£¢ ð¦û¢ñ£ î¤¼. R. Þó£î£è¤¼ì¢®íù¢ Üõ£¢è÷¢ «îê¤òè¢ ªè£®«òø¢ø
ïñ¶ Üè¤ô Þï¢î¤òî¢î¬ôõ£¢ î¤¼. Mu. «ñ£èù¢ Üõ£¢è÷¤ù¢
ºù¢ù¤¬ôò¤ô¢ ê¤øð¢ð£è
ªè£í¢ì£ìð¢ðì¢ì¶. ñò¢ò ï¤£¢õ£è¤èÀìù¢ ªêòø¢°¿, ñø¢Áñ¢ ªð£¶è¢°¿ àÁð¢ð¤ù£¢è÷¢
ªð¼ï¢î¤ó÷£è Þõ¢õóô£ø¢Á ê¤øð¢¹ñ¤° õ¤ö£õ¤ô¢ èôï¢¶ ªè£í¢ìù£¢.
Ü¬ùõ¼è¢°ñ¢
è£¬ôê¢ ê¤ø¢Áí¢® õöé¢èð¢ðì¢ì¶.
29.01.2021 Üù¢Á ï¬ìªðø¢ø ªð£¶è¢°¿ Ãì¢ìî¢î¤ô¢ 2021-22ñ¢ Ýí¢®ø¢è£ù «î£¢îô¢
º®¾è÷¢ Üø¤õ¤è¢èð¢ðì¢ìù. Þî¤ô¢ îø¢«ð£¶÷¢÷ ñò¢òî¢î¬ôõ£¢ ñø¢Áñ¢ ï¤£¢õ£è¤è÷¢
ñ¦í¢´ñ¢ ªî£ì¼ñ¢ ºèñ£è «ð£ì¢®ò¤ù¢ø¤ å¼ñùî£è «î£¢ï¢ªî´è¢èð¢ðì¢ìù£¢. ïñ¢ ñ¦¶
ªð¼ñ¢ ïñ¢ð¤è¢¬è ¬õî¢¶ ïñ¢¬ñ«ò ñ¦í¢´ñ¢ ñò¢ò ï¤£¢õ£è¤è÷£èî¢ ªî£ìó å¼ ñùî£è
«î£¢ï¢ªî´î¢î ïñ¶ ñò¢ò àÁð¢ð¤ù£¢èÀè¢° ï£ñ¢ Ü¬ùõ¼ñ¢ åù¢Áðì¢´ Þù¢Âñ¢ ê¤øð¢ð£è
«ê¬õ ªêò¢¶ ïñ¶ ñò¢òî¢î¤ù¢ ªð¼¬ñ¬ò ªñù¢«ñ½ñ¢ àò£¢î¢î Üòó£¶ ð£´ð´«õ£ñ¢
âù àÁî¤ò÷¤è¢è¤«øù¢.
âù¢Áñ¢ Üù¢¹ìù¢
L. ê£ï¢î°ñ££¢
Southern Builder
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SEISMIC DESIGN OF

REINFORCED CONCRETE
STRUCTURES
Key words:

Seismic, R.C.Design, Earthquake, Frame, Wall, Demand,
Capacity, Detailing, Code Provisions

Abstract:

This lecture covers various aspects of seismic design
of R.C.Structures. The requirement of larger ductility for
seismic design represents the principal departure from
the design for gravity or wind. Hence a major part of
the discussion is devoted to consideration associated
with providing ductility in members and structures, The
concept of seismic demand and capacity are elaborated.
Specific provisions for design of members are presented.
Detailing provisions given in the specifications are
identified and commented based on behaviour witnessed
during simulated classical tests drawn from literature.

A.R.Santhakumar

Former Emeritus Professor,
Department of Civil
Engineering IIT Madras

Consider two cantilever walls having same
fundamental period but different yield moments. For the
same mass and mass distribution both walls will have
same stiffness properties initially up to yield. Fig. 1
shows the force-deformation behaviour of the two walls
marked (1) and (2).The analyses ( Ref 1 and 2) shows
the maximum lateral deflection of the structures with the
same period T and properties except for yield level.
Note that
(θmax/θy2 < θmax/θy1)
(1)
Thus a decrease in ductility demand ratio μ with
increase in yield capacity My of the structure is evident.

1.0 Introduction:

The process of design consists of determining the
expected demands and providing the necessary capacity
for a structure. While it is sufficient to provide adequate
stiffness and strength for Wind, in case of Earthquake
resistant dsign a third basic requirement that of ductility
(in-elastic deformation capacity) must be considered.
Even when wind loading governs the design ( for drift
or strength), the structure should comply with seismic
detailing provisions to resist earthquake effects. Because
of the requirements for ductility, which represents a
principal departure from the conventional design for
gravity and wind loading, a major part of discussion in
this paper, is devoted to considerations concerned with
providing ductility for members and structures.

2.0 Parameters influencing ductility
a. Ductility Vs Yield level

Consider a cantilever wall ( See insert of Fig.2) with
initial fundamental period T1 and having a moment
capacity My . This wall will need a ductility demand of
μ=θmax/θy where θ is the base hinge rotation. Fig.2 shows
a plot of variation of rotational demand with base moment
strength My and initial fundamental period T. Note that
strength and ductility have inverse relationship. Larger
yield capacity needs smaller ductility demand.
This s the basis of specifying larger lateral design
forces for members,structures and systems that have
less available ductility. IS 1893 ( Part 1):2016 specifies
larger reduction factors R for systems with larger ductility.
R= 3 for OMRF and 5 for SMRF. Note also decrease in
ductility demand for with increase in initial fundamental
period T1 of the structure. Making the structure flexible
will reduce the ductility demand.

b. Ductility demand ratio, absolute rotation,
curvature ductility and displacement ductility
Consider two walls having same strength but different
stiffness. The stiffer wall has a stiffness of (My/ θy1). The
flexible wall has a stiffness of (My/ θy2). Based on dynamic
analysis with My=600 kg.m but different stiffness leads to
fundamental periods of T1=0.8 Sec ( Stiff structure) and
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T2=2.0 Sec (Flexible structure) leads to the behaviours
shown in

The steeper downward slope beyond the point of
maximum stress of curves
corresponding to the higher strength concrete is
worth noting. The greater ductility of the lower strength
concrete is apparent.
Typical stress-strain curves for the commonly
available grades of reinforcing steel, with nominal yield
strengths are shown in Fig5.
Fig 5. Typical
stress-strain
curves for
ordinary
reinforcing steel.

It shows results of dynamic analysis of two isolated
structural walls having the same yield level (M=600kg.m)
but different stiffnesses, as reflected in the lower initial
fundamental period T1 of the stiffer structure. Both
structures were subjected to the
E-W component of the 1940 El Centro record. Even
though the maximum rotation for the flexible structure
(with T1 = 2.0 sec) is 3.3 times that of the stiff structure,
the ductility ratio for the stiff structure is 1.5 times that of
the flexible structure. The latter result is, of course, partly
due to the lower yield rotation of the stiffer structure.
The term “curvature ductility” is also a commonly
used term which is defined as rotation per unit length.
Another important distinction worth noting with respect to
ductility is the difference between displacement ductility
and rotational ductility. The term displacement ductility
refers to the ratio of the maximum horizontal (or
transverse) displacement of a structure to the
corresponding displacement at first yield. In a rigid frame or
even a single cantilever structure responding in-elastically
to earthquake excitation, the lateral displacement of the
structure is achieved by flexural yielding at local critically
stressed regions. Because of this, it is reasonable to
expect that rotational ductilities at these critical regions
are generally higher than the associated displacement
ductility. Thus, overall displacement ductility ratios of 3 to
6 may imply local rotational ductility demands of 6 to 12
or more in the critically stressed regions of a structure.

c. Effects of Different Variables on the Ductility
of Reinforced Concrete Members

Fig.4 Typical
stress-strain
curves for
concrete of varying
compressive
strengths.

Note in the figure that the ultimate stress is significantly
higher than the yield stress. Since strains well into the
strain-hardening range can occur in hinging regions of
flexural members, stresses in excess of the nominal
yield stress (normally used in conventional design as the
limiting stress in steel) can develop in the reinforcement
at these locations.
IS 1786:2008 has introduced two new types of bars
with D and S classification. These ensure larger yield
strain simultaneously placing a limit on tensile strength
to yield strength ratio. These bars can be used in plastic
hinge regions.

d. Confinement Reinforcement

IS 456:2000 specifies a maximum usable
compressive strain in concrete, e of 0.0035. Lateral
confinement, whether from active forces such as
transverse compressive loads, or passive restraints from
other framing members or lateral reinforcement, tends to
increase the value of e. Tests have shown that e cu , can
range from 0.0025 for unconfined concrete to about 0.01
for concrete confined by lateral reinforcement subjected
to predominantly axial (concentric) load. Under eccentric
loading, values of e for confined concrete of 0.05 and
more have been observed.
In reinforced concrete members, the confinement
commonly takes the form of lateral ties or spiral
reinforcement covered by a thin shell of concrete. The
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passive confining effect of the lateral reinforcement is not
mobilized until the concrete undergoes sufficient lateral
expansion under the action of compressive forces in
the longitudinal direction. At this stage, the outer shell
of concrete usually has reached its useful load limit
and starts to spall. Because of this, the net increase in
strength of the section due to the confined core may not
amount to much in view of the loss in capacity of the
spalled concrete cover. In many cases, the total strength
of the confined core may be slightly less than that of the
original section. The increase in ductility due to effective
confining reinforcement, however, is significant.
The confining action of rectangular hoops mainly
involves reactive forces at the corners, with only minor
restraint provided along the straight unsupported sides.
Because of this, rectangular hoops are generally not as
effective as circular spiral reinforcement in confining the
concrete core of members subjected to compressive
loads. However, confinement in rectangular sections can
be improved using additional transverse ties. Square
spirals, because of their continuity, are slightly better
than separate rectangular hoops.

relates mainly to the lateral reinforcement, which
takes the form of closed hoops or spirals. As might be
expected, the requirements governing the design of
lateral reinforcement for potential hinging regions are
more stringent than those for members designed for
gravity and wind loads, or the less critically stressed
parts of members in earthquake-resistant structures.
The lateral reinforcement in hinging regions of beams is
designed to provide
(i) confinement of the concrete core,
(ii) support for the longitudinal compressive
reinforcement against inelastic buckling, (iii) resistance,
in conjunction with the confined concrete, against
transverse shear.

4.0 Columns

3.0 Beams

A convenient measure of the ductility of a section
subjected to flexure or combined flexure and axial
load is the ratio µ of the ultimate curvature attainable
without significant loss of strength, fu , to the curvature
corresponding to first yield of the tension reinforcement,
fy. Thus
Sectional ductility, µ = (fu/fy)
(2)
Fig.6 , which shows the strains and resultant forces
on a typical reinforced concrete section under flexure,
corresponds to the condition when the maximum usable
compressive strain in concrete, ecu is reached.
The corresponding curvature is denoted as the
ultimate curvature, fcu
It will be seen in the figure that
.fcu=(ecu/kud)
(3)
The variables affecting sectional ductility may be
classified under three groups, namely:
(i) material variables, such as the maximum usable
compressive strain in concrete, particularly as this is
affected by confinement, and grade of reinforcement;
(ii) geometric variables, such as the amount of tension
and compression reinforcement, and the shape of the
section;
(iii) loading variables, such as the level of the axial load
and accompanying shear.
Under earthquake loading, beams will generally be
most critically stressed at and near their intersections with
the supporting columns. An exception may be where a
heavy concentrated load is carried at some intermediate
point on the span. As a result, the focus of attention in the
design of beams is on these critical regions where plastic
hinging can take place.
At potential hinging regions, the need to develop and
maintain the strength and ductility of the member through
a number of cycles of reversed inelastic deformation
calls for special attention in design. This special attention
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Fig.7 shows axial-load—moment- strength interaction
curves for a reinforced concrete section subjected to a
compressive axial load and bending about the horizontal
axis. Both confined and unconfined conditions are
assumed. The interaction curve provides a convenient
way of displaying the combinations of bending moment M
and axial load P which a given section can carry. A point
on the interaction curve is obtained by calculating the
forces M and P associated with an assumed linear strain
distribution across the section, account being taken of
the appropriate stress— strain relationships for concrete
and steel. Figure 10-11 also shows the variation of the
ultimate curvature fu (in units of 1/h) with the axial load
P. It is important to note the greater ultimate curvature
(being a measure of sectional ductility) associated with
values of P less than that corresponding to the balance
condition, for both unconfined and confined cases. The
significant increase in ultimate curvature resulting from
confinement is also worth noting in Fig7 b.

5.0 Shear walls

a. In many tall buildings shear walls provide major lateral
load resistance for wind and seismic effects. Their
incorporation into the architectural plan is dictated by
functional requirements. The geometry of the wall is
usually decided based on architectural and functional
requirements.
For wind loading the governing design criteria is
invariably top storey deflection. When the drift limitations

are satisfied it is only necessary to satisfy the strength
requirements for a prescribed load factor.
In case of seismic loading in addition to satisfying the
limit states of strength and deflection the requirement of
ductility becomes important. During earthquakes shear
walls, in addition to providing lateral load resistance
should allow energy dissipation through post-elastic
deformations. It becomes necessary to design shear
walls for the required lateral load resistance and also
satisfy the ductility demands during cyclic loading.
Shear walls when designed and detailed properly
gives the greater degree of protection against
non-structural damage during moderate earthquake
while assuring survival during major events. This has
been demonstrated time and again during past
earthquakes (3).

b. Potential Failure Modes and Geometry

Fig.8 : A Cantilever Shear Wall
A single cantilever shear wall is shown in Fig. 8. It
behaves similar to a concrete beam. Lateral instability
may arise due to plastification. However, the floor slab
give adequate lateral support.
Such shear walls, a large cantilever, will be subjected
to bending moment and shear force from lateral loads
and axial compression induced by vertical gravity load.
Accordingly, the flexural strength of the critical section
can be evaluated and designed using axial load,
moment interaction. The vertical reinforcement in the
web portion is also used for resisting flexure. However,
it is important to avoid premature failure due to shear or
inadequate foundation design. It is also necessary to
provide sufficient connection to all the floors to transmit
horizontal forces.
In shear walls with moderate heights, especially there
in areas of medium seismicity like Chennai, vehicle
reinforcement is usually distributed over the whole
section. Such arrangement does not efficiently utilize the
reinforcement when developing ultimate moment. In this
case, ultimate curvature and hence curvature ductility
will be limited

Fig. 9: The Effect of the Amount and the Distribution
of Vertical Reinforcement upon Ultimate Curvature
Fig. 9 shows the improvement in ductility if the
reinforcement is placed near the edges.
Such
arrangement will be able to resist alternate flexural
compression which is inevitable during seismic loading.
Since the shear wall carries large gravity load also, it
is necessary to provide confinement reinforcement to
improve ductility to adequate levels. Closely spaced
transverse ties are provided around the vertical flexural
steel which may suffer softening during cyclic loading due
to Banschinger effect and open cracks. Ties spacing in
such cases should be even less than that recommended
by the codes
The shear strength of shear walls, with height to depth
ratio of more than 3, can be assessed the same way as
that of beams. At the base of the wall, where yielding of
flexural reinforcement in both faces of the section occur,
the shear strength to contribution of concrete should be
neglected where axial compression on gross-section is
less than 12% of the concrete strength. This is because
the low compression may be overcome by the vertical
accelerations included by earthquake leaving the whole
wall under tension. Moreover, the cyclic shear produces
sliding shear and pinching of hystensis loop.
Thus, the horizontal stripes in the walls stored to be
designed to resist the whole shear force generated by
lateral load in the plastic hinge region. The plastic hinge
may extend even a whole storey height.
The plastic hinge length should be not less than
overall depth D (see Fig. 8) of the shear wall section.
It is very important to supper the shear failure in the
shear wall. This can be done only if all the over strength
parameters of flexural steel- including the strength
offered by secondary steel are assessed properly and
web reinforcement provided such that it does not yield
before flexural steel plastifies.

c.Moment-Axial Load Interaction for Shear Wall
Section
Flanged walls normally behave better.
When
significant gravity compression is present the whole area
of the flange may be in compression when steel (tension)
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yields. Under such circumstances it is necessary
to provide secondary confi--- reinforcement in the
compression flanges. Flanged walls give rise to large
flexural capacity. In such cases appropriate horizontal
and vertical shear reinforcement must be provided so
that the shear stirrups do not yield.
The moment capacity of unsymmetrical wall sections,
in the presence of axial load, needs to be assessed for
each possible direction of the loading. It is worthwhile to
construct a load-moment interactive curve. This enables
the selection of appropriate steel at various sections of
the wall. Note that there are four quadrants of the P-M
curve.

Fig. 10: Axial Force-Moment Interaction Relationship
of a Channel Shaped Shear Wall Section
Fig. 10 shows such a chart for a channel shaped
wall with a section aspect ratio of 3 in which vertical
reinforcement is uniformly distributed. The radiating
lines C indicate the position of neutral axis from the
compression edges as a fraction of depth D of the
section. This shows the extent of compression area at
the time of attainment of strength. In this region confining
reinforcement is required.

d. Coupled Shear Walls

Many shear walls contain one or more rows of
openings. Examples are shear cores, lift wells, stair
wells etc. The walls are connected by beams which are
short and deep. An realized shear wall structure and its
deformations due to lateral loading is shown in Fig.11

Assessment of Behaviour and Effectiveness of
Coupling
While analyzing coupled shear walls, it is necessary

modification these can be incorporated.
In a mathematical model proposed by Beck Rosman
the discrete beams are replaced by an equivalent lamina.
This idealization enables the shear force in the beams to
be expressed as a continuous function along the height.
The solution is now well documented and is extensively
used.

Fig. 12: A Typical Coupled Shear Wall
Subjected to Lateral L
The overturning moment Mo, is resisted by (see
Fig. 12) (a) a moment induced in wall 1, (b) a moment
induced in wall 2 and (c) equal and opposite axial forces
T generated in both walls (one in compression and
the other in tension). The corresponding equilibrium
equation is
Mo = M1+M2+lT
(2)
The axial force induced in the walls result force the
accumulation of shear from beams. If shear transfer is
efficient lT component will be large. This is desirable
since large internal lower arm l will ensure that moment
capacity is maintained. Efficient coupling provides for
greater stiffness used minimize ------ reflection.
A high coupling throws more moment on walls. One
may say that the coupling is efficient if more than 50% of
Mo is resisted by ‘lT’.
The pattern of cracking significantly reduces the
stiffness of beams. Hence allowance has to be made for
cracking while evaluating the design forces.

Conclusion

The principles of design of RC structures were
discussed. The behaviour of shear walls were analyzed.
Finally, the principles for the design of coupled shear
walls explained.
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Tax Corner
Budget Highlights 2021

î¤¼. S.D. èí¢íù¢
Taxation Committee

•

Expenditure: The government proposes to spend Rs 30,42,230 crore in
2020-21, which is 12.7% higher than the revised estimate of 2019-20.

•

Receipts: The receipts (other than net borrowings) are expected to
increase by 16.3% to Rs 22,45,893 crore, owing to higher estimated
revenue from disinvestments.
GDP growth: The government has assumed a nominal GDP growth rate
of 10% (i.e., real growth plus inflation) in 2020-21. The nominal growth
estimate for 2019-20 was 12%.
Deficits: Revenue deficit is targeted at 2.7% of GDP, which is higher than
the revised estimate of 2.4% in 2019-20. Fiscal deficit is targeted at 3.5%
of GDP, lower than the revised estimate of 3.8% in 2019-20. Note that
the government is estimated to breach its budgeted target for fiscal deficit
(3.3%) in 2019-20 and the medium term fiscal target of 3% in 202021. This does not include off-budget borrowings (0.9% of GDP in 202021)
Ministry allocations: Among the top 13 ministries with the highest
allocations, the highest percentage increase is observed in the Ministry of
Communications (129%), followed by the Ministry of Agriculture and
Farmers’ Welfare (30%) and the Ministry of Home Affairs (20%).

•

•

•

Tax proposals in the Finance Bill
In addition to changes in tax laws, the Finance Bill, 2020 also proposes certain
non-tax changes to the Prohibition of Benami Properties Transactions Act, 1988.
•

•

•

•

No Change in income tax rates: Option for lower tax rates: The
Income Tax Act was recently amended to give an option to domestic
companies to avail of 22% tax rate if they did not claim certain
deductions. The list has been expanded to include other deductions, such
as those under Section 80G (donations to charities). Also, a similar facility
has been provided to co-operatives.
Benefits to corporates: Currently, domestic manufacturing companies
have an option to pay income tax at the rate of 15% if they do not claim
certain deductions under the Act. This benefit has been extended to
domestic companies engaged in electricity generation.
Dividend Distribution Tax: Currently, companies have to pay a tax of
15% on dividends distributed by it to shareholders.
This has been
removed and the dividend income will now be taxable in the hands of the
recipient.
Limit on deductions for social security contributions: Currently, there
is no combined limit for the purpose of deductions on the amount of
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•
•

•

•

•

•
•

contribution made by an employer towards a recognised provident fund,
an approved superannuation fund and the National Pension Scheme. A
combined ceiling of Rs 7.5 lakh is being introduced on deductions which
may be claimed towards such contributions.
Residence in India: The Income Tax Act, 1961 specifies various
conditions for determining the resident status of an Indian citizen or a
person of Indian origin. A person will be considered a resident, i.e. their
global income is taxable in India, if they are in India for more than 182
days. This has been reduced to 120 days. In addition, any Indian citizen
who is not liable to tax in any other country or territory by reason of
domicile or residence shall be deemed to be a resident of India.
TDS on e-commerce transactions: TDS of 1% will be levied on ecommerce transactions.
Housing incentives: Currently, an exemption is provided on profits or
gains arising out of building affordable houses if the project was approved
by March 31, 2020. Further, an additional tax deduction of up to Rs
1,50,000 is provided on interest paid on loans for self-occupied house
owners if the loan was sanctioned by March 31, 2020. The deadline in
both cases has been extended to March 31, 2021
Tax changes for start-ups: Start-ups are allowed to get a full tax waiver
on profits for any three consecutive years out of their first seven years, if
they are incorporated between April 1, 2016 and March 31, 2021, and
their turnover does not exceed Rs 25 crore. The waiver has been extended
to start-ups for any three years out of their first ten years. In addition, the
turnover threshold has been increased from Rs 25 crore to Rs 100 crore.
Further, the tax on ESOPs (stock options) held by employees of start-ups
will be payable only on the earliest of the following events: (i) expiry of 4
years from the end of the assessment year, (ii) sale of the options, or (iii)
till the employee leaves the company.
Excise: The rate of central excise duty on certain tobacco products such
as cigarettes, chewing tobacco, and tobacco extracts has been
increased. For example, the rate of duty on chewing tobacco has been
increased from 10% to 25% per kg. Further, crude petroleum has been
included at a rate of duty of Rs 50 per tonne.

Customs: Customs duty
tableware and kitchenware,
Health cess on customs:
customs duty) on certain
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has been raised on some items such as
footwear, fans, and toys.
A health cess will be levied (in addition to
medical devices, such as X-ray machines,
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eligible for debt recovery under the SARFAESI Act, 2002 will be
reduced. The asset size will be reduced from Rs 500 crore to Rs 100 crore,
and loan size will be reduced from one crore rupees to Rs 50 lakh. The
Deposit Insurance and Credit Guarantee Corporation has been permitted
to increase deposit insurance coverage for a depositor, which will now be
one lakh to five lakh rupees, per depositor. The Factor Regulation Act,
2011 will be amended to enable NBFCs to extend invoice financing to
MSMEs. The PFRDA Act will be amended to separate NPS trust for
government employees for PFRDAI. Laws where there is criminal liability
for acts that are civil in nature will be examined and amended. Contracts
Act, 1872 will be strengthened to ensure that contracts are honoured.
GST Compensation: GST compensation balances for 2016-17 and 201718 will be paid in two instalments.
From now, transfer to GST
Compensation Fund will be only through the compensation cess.
Disinvestment: The government will sell a part of its holding in LIC
through an Initial Public Offer. The government also plans to sell the
balance of its holding in IDBI Bank.
Investment: Certain specified categories of government securities will be
opened fully for non-resident investors. The limit for Foreign Portfolio
Investment in corporate bonds will be increased from 9% to 15% of the
outstanding stock of corporate bonds. It has been proposed to set up an
Investment Clearance Cell which will provide “end to end” facilitation and
support, such as pre-investment advisory at the central and state level.
Commerce and Industry: A scheme focused on encouraging
manufacturing of mobile phones, electronic equipment, and semiconductor packaging has been proposed. The National Technical Textiles
Mission will be implemented from 2020-21 to 2023-24 with an outlay of
Rs 1,480 crore. A scheme will be launched for the refund of duties and
taxes on exported products, which are not getting exempted under any
other existing mechanism.
Infrastructure and Urban Development: The government will build
6,500 projects under the National Infrastructure Pipeline. These projects
will include housing, safe drinking water, and healthcare, among
others. A National Logistics Policy will be released which will clarify the
roles of the central government, state governments, and key
regulators. Further, it will create a single window e-logistics market. Five
new smart cities will be developed in collaboration with states in publicprivate partnership mode.
Transport and Energy: Four railway station re-development projects and
operation of 150 passenger trains will be done through public-private
partnership mode. The government will encourage states to replace
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conventional energy meters with prepaid smart meters by 2023. It has
been proposed to expand the national gas grid from 16,200 km to 27,000
km.
Agriculture and allied activities: The government will expand the
Pradhan Mantri Kisan Urja Suraksha evam Utthan Mahabhiyan scheme
to help 20 lakh farmers in setting up stand-alone solar pumps. Viability
gap funding will be provided for setting up warehouses at the block
level. All eligible beneficiaries of Pradhan Mantri Kisan Samman Nidhi
will be covered under the Kisan Credit Card scheme. The government will
propose comprehensive measures for 100 water stressed districts.
Technology: A policy will be introduced to enable private sector to build
data centre parks. Fibre to the Home connections through Bharatnet will
link one lakh gram panchayats in 2020. A new National Policy on Official
Statistics has been proposed which will use latest technology including
Artificial Intelligence. An outlay of Rs 8,000 crore has been proposed for
the National Mission on Quantum Technologies and Applications, over a
period of five years.
Education: The new National Education Policy will be announced. Steps
will be taken to enable sourcing of External Commercial Borrowings and
Foreign Direct Investment for education. Degree level online education
programme will be started by institutions who rank within top 100 in the
National Institutional Ranking framework.
Health: Jan Aushadhi Kendra scheme will be expanded to all districts
and 2,000 medicines and 300 surgicals will be offered by 2024. Viability
gap funding window has been proposed for setting up hospitals in the
public-private partnership mode.
Social Justice: Legislative and institutional changes will be made to
ensure that there is no manual cleaning of sewer systems or septic
tanks. Rs 28,600 crore has been allocated for programs specific to women.
National Recruitment Agency: National Recruitment Agency will be set
up for recruitment of non-gazetted posts in government and public sector
banks.
Expenses which bring a change to the government’s assets or liabilities
(such as construction of roads or recovery of loans) are capital expenses,
and all other expenses are revenue expenses (such as payment of salaries
or interest payments).
In 2020-21, capital expenditure is expected to increase by 18.1 % over
the revised estimates of 2019-20, to Rs 4,12,085 crore. On the other
hand, revenue expenditure is expected to increase by 11.9% over the
revised estimates of 2019-20 to Rs 26,30,145 crore.
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From 2010-11 to 2020-21, capital expenditure had an annual average
growth of 10.2%, while revenue expenditure had an annual average growth
of 9.7%.
Disinvestment is the government selling its stakes in Public Sector
Undertakings (PSUs). In 2019-20, the government is estimated to meet
62% of its disinvestment target. The disinvestment target for 2020-21 has
been set at Rs 2,10,000 crore.
Indirect taxes: The total indirect tax collections are estimated to be Rs
10,96,520 crore in 2020-21. Of this, the government has estimated to
raise Rs 6,90,500 crore from GST. Out of the total tax collections under
GST, 84% is expected to come from central GST (Rs 5,80,000 crore), and
16% (Rs 1,10,500 crore) from the GST compensation cess.
Corporation tax: The collections from taxes on companies are expected
to increase by 11.5% in 2020-21 to Rs 6,81,000 crore. The revised
estimates of 2019-20 indicate a 20.3% shortfall in collections from
corporation tax over the budget estimates of 2019-20. This shortfall may
be due to a cut in the corporate tax rates made earlier during the financial
year.
Income tax: The collections from income tax are expected to increase by
14% in 2020-21 to Rs 6,38,000 crore. The 14% growth is despite a
reduction in tax rates. That is, income tax is estimated to grow at 21%, if
not for the Rs 40,000 crore revenue foregone due to the reduction in tax
rates.
Non-tax receipts: Non-tax revenue consists of interest receipts on loans
given by the centre, dividends and profits, external grants, and receipts
from general, economic, and social services, among others. Non-tax
revenue is expected to increase by 11.4% over the revised estimates of
2019-20 to Rs 3,85,017 crore.

Expenditure on Subsidies
In 2020-21, the total expenditure on subsidies is estimated to be Rs 2,62,109
crore, a decrease of 0.5% from the revised estimate of 2019-20. This is largely
due to a decrease in expenditure on fertiliser subsidy. Details are given below:
•

Food subsidy: Allocation to food subsidy is estimated at Rs
1,15,570 crore in 2020-21, a 6.3% increase as compared to the revised
estimate of 2019-20. In 2019-20 budget, Rs 1,84,220 crore was allocated
to food subsidy. However, the revised estimate is much lower than the
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budgeted estimate at Rs 1,08,688 crore. This is due to a 41% cut (Rs
75,532 crore in amount) in the allocation to food subsidy for 2019-20 from
the budgeted stage to the revised stage.
Fertiliser subsidy: Expenditure on fertiliser subsidy is estimated at Rs
71,309 crore in 2020-21. This is a decrease of Rs 8,689 crore (10.9%) from
the revised estimate of 2019-20.
Petroleum subsidy: Expenditure on petroleum subsidy is estimated to
increase by 6.1% to Rs 40,915 crore in 2020-21. Petroleum subsidy
consists of subsidy on LPG (Rs 37,256 crore) and kerosene subsidy (Rs
3,659 crore). In 2020-21, while the LPG subsidy is estimated to increase
by Rs 3,170 crore over the previous year, kerosene subsidy is estimated to
decrease by Rs 824 crore.
Other subsidies: Expenditure on other subsidies includes interest subsidies
for various government schemes, subsidies for the price support scheme for
agricultural produce, and assistance to state agencies for procurement, among
others. In 2020-21, the expenditure on these other subsidies has decreased by
Rs 1,987 crore (5.5%) over the revised estimate of 2019-20. Table 4 provides
details of subsidies in 2020-21.

Expenditure by Ministries
The ministries with the 13 highest allocations account for 53% of the estimated
total expenditure in 2020-21. Of these, the Ministry of Defence has the highest
allocation in 2020-21, at Rs 4,71,378 crore. It accounts for 15% of the total
budgeted expenditure of the central government. Other Ministries with high
allocation include: (i) Home Affairs, (ii) Agriculture and Farmers’ Welfare, (iii)
Consumer Affairs, Food and Public Distribution, and (iv) Rural
Development. Table 5 shows the expenditure on Ministries with the 13 highest
allocations for 2020-21 and the changes in allocation as compared to the revised
estimate of 2019-20.
Sources: Expenditure Budget, Union Budget 2020-21; PRS.
•

•

Ministry of Home Affairs: Allocation to the Ministry of Home Affairs
increased by Rs 28,142 crore (20.2%) in 2020-21, over the revised estimate
of 2019-20. This is mainly on account of grants provided by the Ministry
to the newly formed union territories of Jammu and Kashmir (Rs 30,757
crore), and Ladakh (Rs 5,958 crore).
Ministry of Communications:
Allocation to the Ministry of
Communications increased by Rs 46,208 crore (129.3%) in 2020-21, over
the revised estimate of 2019-20. This is mainly on account of capital
infusion of Rs 20,410 crore in BSNL and MTNL for 4G spectrum, and Rs
13,184 crore of grants provided to them for Voluntary Retirement Scheme.
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Ministry of Agriculture and Farmers’ Welfare: Allocation to the Ministry
of Agriculture and Farmers’ Welfare increased by 30.1% to Rs 1,42,762
crore in 2020-21 over the previous year. This is primarily due to an
increase of Rs 20,630 crore in allocation to the PM-KISAN scheme. In
2019-20, the Ministry was allocated Rs 1,38,564 crore, which has been
revised down by 21% to Rs 1,09,750 crore (due to Rs 20,630 crore of
estimated underspending in PM-KISAN).
Ministry of Consumer Affairs, Food and Public Distribution: Allocation
to the Ministry increased by Rs 7,245 crore (6.2%) over the previous
year. In 2019-20, the Ministry was expected to spend Rs 1,94,513 crore,
which has been revised down by 40% to Rs 1,17,290 crore (due to Rs
75,532 crore cut in allocation to the food subsidy).
Among schemes, the PM-KISAN scheme (income support to farmers) has
the highest allocation in 2020-21 at Rs 75,000 crore. Allocation to the
scheme has increased by 37.9% from the revised estimate of 201920. However, in 2019-20, allocation to the scheme has been cut by Rs
20,630 crore (28%) from the budgeted stage to the revised stage. In 201819, expenditure on the scheme saw a 94% cut, from an estimate of Rs
20,000 crore at the revised stage to an actual expenditure of Rs 1,241
crore.
The Mahatma Gandhi National Rural Employment Guarantee Scheme
(MGNREGS) has the second highest allocation in 2020-21 at Rs 61,500
crore. This is a decrease of Rs 9,502 crore (13.4%) from the revised
estimate of 2019-20. In 2019-20, allocation to the scheme has increased
by 18% from Rs 60,000 crore at the budgeted stage to Rs 71,002 crore at
the revised stage.

•

Allocation to the Pradhan Mantri Gram Sadak Yojana has increased by
38.6% over the revised estimate of 2019-20 to Rs 19,500 crore. In 201920, allocation to the scheme has been cut by Rs 4,930 crore (26%) from
the budgeted stage to the revised stage.

•

Programmes for the welfare of women and children have been allocated Rs
2,39,504 crore in 2020-21, an increase of 3.9% over the revised estimate
of 2020-21. These allocations include programmes under all the
ministries.
The sub-plans for Scheduled Castes and Scheduled Tribes have been
allocated a total of Rs 1,36,909 crore in 2020-21, a 12% increase over the
revised estimate of 2019-20.

•
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Fiscal Responsibility and Budget Management targets
Fiscal deficit is an indicator of borrowings by the government for financing its
expenditure.
The estimated fiscal deficit for 2020-21 is 3.5% of GDP.
Revenue deficit is the excess of revenue expenditure over revenue
receipts. Such a deficit implies the government’s need to borrow funds to meet
expenses which may not provide future returns. The estimated revenue deficit
for 2020-21 is 2.7% of GDP.
Primary deficit is the difference between fiscal deficit and interest payments. It
is estimated to be 0.4% of GDP in 2020-21.
Extra-Budgetary Resources: In addition to the expenditure shown in the
budget, the government also spends through extra-budgetary resources. These
resources are raised by issuing bonds and through loans from the National Small
Savings Fund (NSSF). In 2020-21, the government estimates an expenditure of
Rs 1,86,100 crore through such extra-budgetary resources. This includes an
expenditure of Rs 1,36,600 crore by the Food Corporation of India financed
through loans from NSSF.
Since funds borrowed for such expenditure remain outside the budget, they do
not get factored in the deficit and debt figures. If borrowings made in the form
of extra-budgetary resources are also taken into account, the fiscal deficit
estimated for the year 2020-21 would increase from 3.5% of GDP to 4.4% of
GDP. Similarly, the fiscal deficit for the year 2019-20 would increase from 3.8%
of GDP to 4.6% of GDP due to extra-budgetary borrowings of Rs 1,72,699 crore.
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4. murhiz (ãiy) v©.21, Å£L trÂ k‰W« ef®¥òw ts®¢Á¤ Jiw, ehŸ
05.02.2019.
5. ef® Cuik¥ò Ïa¡Fe® mt®fë‹ foj v©.e.f.v©.7671/2020/T, ehŸ
13.01.2021.
6. cW¥Ãd® bray®(bgh), br‹id bgUefu ts®¢Á¡ FGk« mt®fë‹ foj
v©.kid¥ÃçÎ/14941/2017, ehŸ 13.01.2021.
======
Miz:
gh®it 1-Ïš go¡f¥g£l murhizæš vªjbthU mDkÂa‰w kid¥ÃçÎ
V‰gL¤j¥g£L mÂš Fiwªjg£r« xU kidahtJ é‰f¥g£L mj‰fhd
é‰gid¥g¤Âu« 20.10.2016 m‹W mšyJ mj‰F K‹d® gÂÎ brŒa¥g£oU¥Ã‹ mªj
kid¥Ãçéš mikÍ« é‰f¥g£l k‰W« é‰f¥glhj mid¤J kid k‰W«
kid¥ÃçÎfis tu‹Kiw¥gL¤j 03.11.2017
..2.. tiu MW khj fhy« mtfhr« tH§»
muR Miz btëæ£oU¡»wJ.
2. gh®it 2 k‰W« 3-Ïš go¡f¥g£l murhizfëš kid k‰W«
kid¥Ãçé‰F tu‹Kiw¥gL¤j 16.11.2018 tiu
mtfhr« tH§» muR Miz
..2..
btëæ£oU¡»wJ.
3. gh®it 4-Ïš go¡f¥g£l murhizæš kid k‰W« kid¥ÃçÎfis
tu‹Kiw¥gL¤j murhdJ vªjbthU mDkÂa‰w kid¥ÃçéY« Fiwªjg£r« xU
kidia tu‹Kiw brŒtj‰fhd é©z¥g« nk‰fh© fhy mtfhr¤Â‰FŸ
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thæyhf gÂÎ brŒa¥g£oUªjhš, mªj F¿¥Ã£l kid¥Ãçéš mikÍ«
vŠÁa é‰f¥g£l k‰W« é‰f¥glhj kidfŸ mid¤ijÍ« v¥bghGJ
nt©LkhdhY« jåna é©z¥g« brŒJ fhyjhkj¤Â‰fhd cça f£lz« brY¤Â

kid¥Ãçé‰F tu‹Kiw¥gL¤j 16.11.2018 tiu
mtfhr« tH§» muR Miz
btëæ£oU¡»wJ.
3. gh®it 4-Ïš go¡f¥g£l murhizæš kid k‰W« kid¥ÃçÎfis
tu‹Kiw¥gL¤j murhdJ vªjbthU mDkÂa‰w kid¥ÃçéY« Fiwªjg£r« xU
kidia tu‹Kiw brŒtj‰fhd é©z¥g« nk‰fh© fhy mtfhr¤Â‰FŸ
Ïizajs« thæyhf gÂÎ brŒa¥g£oUªjhš, mªj F¿¥Ã£l kid¥Ãçéš mikÍ«
vŠÁa é‰f¥g£l k‰W« é‰f¥glhj kidfŸ mid¤ijÍ« v¥bghGJ
nt©LkhdhY« jåna é©z¥g« brŒJ fhyjhkj¤Â‰fhd cça f£lz« brY¤Â
tu‹Kiw brŒJ bfhŸsyh« vd Miz btëæ£oU¡»wJ.
4. gh®it 5-Ïš go¡f¥g£l foj¤Âš ef® Cuik¥ò Ïa¡Fe® mt®fŸ
tu‹Kiw¤Â£l¤Â‹ Ñœ é©z¥g« brŒa jt¿a gy mDkÂa‰w kid¥ÃçÎ
cçikahs®fŸ k‰W« bt›ntW mik¥òfŸ é©z¥g« rk®¥Ã¡f tH§f¥g£l fhy
mtfhr¤ij Ú£o¤J éLg£LŸs j§fŸ kidfS¡F« tu‹Kiw Miz bgWtj‰F
Û©L« xU thŒ¥ò tH§f nt©o nfhç¡iffŸ tu¥bg‰WŸsd. muR Kj‹ik¢
bray®, Å£L trÂ k‰W« ef®¥òw ts®¢Á¤ Jiw mt®fshš CREDAI – jäœehL
mik¥ò k‰W« Áy çaš v°nl£ r§f¤ÂdUl‹ fhbzhë¡ fh£Áæš 25.06.2020
m‹W Ï¥bghUŸ F¿¤J fU¤J¡fŸ nf£l¿a¥g£lJ. mÂš g§nf‰nwh® fhy mtfhr
Ú£o¥ò brŒÍkhW tèÍW¤Â¡ T¿d®.
Â£l¤Â‰fhd fhy mtfhr« KoÎWtJ g‰¿a éê¥òz®Î ÏšyhjjhY«, fhy
mtfhr« Úo¡f¥gL« vd¤ jtwhf fUÂajhY« gy® é©z¥Ã¡f¤ jt¿é£ld® vd
m¿a¥g£lJ. m›thW é©z¥Ã¡f¤ jt¿at®fS¡F« k‰W« tu‹Kiw¥gL¤jhkš
éLg£l kidfis tu‹Kiw¥gL¤Jtj‰F xU thŒ¥gë¡F« éjkhf é©z¥g«
rk®Ã¡f nkY« MW khj fhy mtfhr« tH§f Miz tH§f¥glyh« vd
bjçé¤JŸsh®.
gh®it 6-Ïš go¡f¥g£l foj¤Âš cW¥Ãd® bray®(bgh), br‹id bgUefu
ts®¢Á¡ FGk« mt®fŸ 20.10.2016 m‹nwh mšyJ mj‰F K‹ngh mDkÂa‰w
kid¥ÃçÎ V‰gL¤j¥g£L mÂš Fiwªjg£r« xU kidahtJ é‰f¥g£L mj‰fhd
é‰gid¥g¤Âu« 20.10.2016 m‹W mšyJ mj‰F K‹d® gÂÎ brŒa¥g£oU¥Ã‹ mªj
kid¥Ãçéš mikÍ« é‰f¥g£l k‰W« é‰f¥glhj mid¤J kid k‰W«
kid¥Ãçé‰F« tu‹Kiw¥gL¤j bghJk¡fŸ k‰W« kid cçikahs®fëläUªJ
nfhç¡if bgw¥g£LŸsjhfÎ« vdnt Ïizatê _y« kid k‰W« kid¥Ãçé‰F
tu‹Kiw¥gL¤j nkY« xUKiw thŒ¥ò tH§fyh« vd¤ bjçé¤JŸsh®.
5. murhdJ ef® Cuik¥ò Ïa¡Fe® k‰W« cW¥Ãd® bray®(bgh), br‹id
bgUefu ts®¢Á¡ FGk« mt®fë‹ fU¤JUéid ftdKl‹ gçÓyid brŒJ
m§Ñfhuk‰w kid k‰W« kid¥ÃçÎfis étu« bjçahkš th§»at®fS¡fhfÎ«
(Innocent Purchaser) k‰W« V‰fdnt btëæl¥g£l murhizfë‹go j§fSila
kid k‰W« kid¥ÃçÎfis tu‹Kiw brŒa¤ jt¿at®fS¡fhfÎ« nkY« xU
thŒ¥ò më¡F« bghU£L 20.10.2016 ..3..m‹W mšyJ mj‰F K‹d® gÂÎ
brŒa¥g£oU¥Ã‹ mªj kid¥Ãçéš mikÍ« é‰f¥g£l k‰W« é‰f¥glhj mid¤J
kid k‰W« kid¥ÃçÎfis tu‹Kiw¥gL¤j gh®it 1 k‰W« 2-Ïš fhQ«
murhizfëš F¿¥Ãl¥g£LŸs mid¤J éÂfS¡F c£g£L v›éj kh‰wK«
..3..
Ïšyhkš 28.02.2021 tiu fhy Ú£o¥ò brŒJ Miz btëæL»wJ. nkY«,
Ï¤Â£l¤Âš Ïiza tê _y« k£Lnk kid k‰W« kid¥ÃçÎfis
tu‹Kiw¥gL¤j é©z¥Ã¡f ÏaY«.
6.
jäœehL
m§Ñfç¡f¥glhj
kidÃçÎfŸ
k‰W«
kidfis
tu‹Kiw¥gL¤J« éÂ 2017-Ïš Ï¤Â£l« bjhl®ghd cça ÂU¤j« Ã‹d®
btëæl¥gL«.
(MSeç‹ Miz¥go)
jh. fh®¤Ânfa‹,
muR Kj‹ik¢ brayhs®.
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NEW PATRON MEMBERS

R. Ravi
M/s. Sai Krupa Builders
and Promotors
No. 6-A, 6th Cross
Street, Nethaji Colony
Velachery,
Chennai - 600 042
Mobile No. 9444154838

Soundararajan Vedagiri
No. 2/96,
Gankaiyamman Kovil
Street, Karapakkam
Chennai - 600 097
Mobile No. 9444110420

Kumaravel
Plot No. 3-A, Flat No. 75,
22nd Street
"C" Block, Sakthi Nagar,
Koyambedu
Chennai-Nerkundram
Mobile No. 9884011539

Yeshwanth Ganesh
No. 34, 3rd Cross Street
Kasi Estate,
Jaffarkhanpet
Chennai - 600 083
Mobile No. 9940469555

M. Meenakshi
M/s. Meenakshi
Venture
No. 23, South Sivan
Kovil Street
Vadapalani,
Chennai - 600 026
Mobile No. 9962200404

J.M. Kiran Kumar
No. 14, Mancholai Street
Kalaimagal Nagar,
Ekkattuthangal
Chennai - 600 032
Mobile No. 9663521521

R. Deenadhayalan
M/s. Classical Pest
Control
No. 1/147, Gandhi
Street, ECR
Injambakkam,
Chennai - 600 115
Mobile No. 9150116447

P.C. Shyamsundar
M/s. P.K. Vaduvammal
No. 97, Rasappa Chetty
Street, Park Town,
Chennai - 600 003
Mobile No. 9840030311

M. Premkumar
M/s. Sai Infra
No. 17/81, A.A. Block,
1st Street
Shanthy Colony,
Anna Nagar
Chennai - 600 040
Mobile No. 9080250290
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Maris Prabu
M/s. G.S. Engineering Co.
No. 191, SIDCO Industrial
Estate,Thirumudivakkam,
Chennai - 600 044
Mobile No. 9444410599

Sakthivel
M/s. Creators Engineers &
Interiors Pvt. Ltd.
No. 7, Lakshmi gardens,
3rd Floor, 4th Street
Rangarajapuram,
Srinagar Colony, Saidapet,
Chennai - 600 015
Mobile No. 9840149768

06.01.2021 Üù¢Á 70õ¶ õ¼ì£ï¢î¤ó ñè£ê¬ðè¢Ãì¢ìñ¢
ªîù¢ùè ñò¢òî¢î¤ô¢ à÷¢÷ ì£è¢ì£¢. A. ó£ñè¤¼û¢í£ Üóé¢è¤ô¢
ï¬ìªðø¢ø¶
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12.01.2021 Üù¢Á ï¬ìªðø¢ø èì¢´ï£¢ î¤ù õ¤ö£õ¤ù¢ å¼ ð°î¤ò£ù
èô¢Öó¤ ñ£íõ£¢èÀè¢è£ù «ðê¢²ð¢ «ð£ì¢® ªîù¢ùè ñò¢òî¢î¤ô¢ à÷¢÷
ì£è¢ì£¢. A. ó£ñè¤¼û¢í£ Üóé¢è¤ô¢ ï¬ìªðø¢ø¶

20.01.2021 Üù¢Á ï¬ìªðø¢ø èì¢´ï£¢ î¤ù õ¤ö£¬õ ºù¢ù¤ì¢´
ï¬ìªðø¢ø ªî£ö¤ô£÷£¢ ñ¼î¢¶õºè£ñ¢
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20.01.2021 Üù¢Á ï¬ìªðø¢ø èì¢´ï£¢ î¤ù õ¤ö£ - ªî£°ð¢¹
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20.01.2021 Üù¢Á ï¬ìªðø¢ø èì¢´ï£¢ î¤ù õ¤ö£ - ªî£°ð¢¹
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20.01.2021 Üù¢Á ï¬ìªðø¢ø èì¢´ï£¢ î¤ù õ¤ö£ - ªî£°ð¢¹

Southern Builder 29

26.01.2021 Üù¢Á ªîù¢ùè ñò¢ò õ÷£èî¢î¤ô¢ ï¬ìªðø¢ø
72õ¶ °®òó² î¤ùõ¤ö£ ªè£í¢ì£ìð¢ðì¢ì¶
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29.01.2021 Üù¢Á ï¬ìªðø¢ø ªð£¶è¢°¿ Ãì¢ìî¢î¤ô¢ 2021-22ñ¢
Ýí¢®ø¢è£ù «î£¢îô¢ º®¾è÷¢ Üø¤õ¤è¢èð¢ðì¢ìù
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ñèè÷ ñ¼î¶õ£

Üù¬ù ê£ïî£
1927-

ñ¢ Ýí¢´ ñ££¢ê¢
ñ£îñ¢ 11ñ¢ «îî¤
ªêù¢¬ù ñò¤ô£ð¢Ìó¤ô¢
å¼
ï´î¢îó
°´ñ¢ðî¢î¤ô¢
ð¤øï¢î
î¬ôñè÷¢
ê£ï¢î£.
«ï£ðô¢
ðó¤² ªðø¢ø õ¤ë¢ë£ù¤ ê£¢.ê¤.õ¤.
ó£ñù¢, Þõó¤ù¢ î£î¢î£õ¤ù¢
ê«è£îó£¢. «ï£ðô¢ ðó¤² ªðø¢ø
ì£è¢ì£¢ âú¢ êï¢î¤ó«êè£¢ Þõó¤ù¢
î£ò¢ ñ£ñ£. Þõ¼è¢° ï£ù¢°
îé¢¬èè÷¢, Þóí¢´ îñ¢ð¤è÷¢.
Þõ¼¬ìò Üð¢ð£ óò¤ô¢«õ
Üî¤è£ó¤.
ñò¤ô£ð¢Ìó¤ô¢
à÷¢÷
ð¤ âú¢ ê¤õê£ñ¤ ªðí¢è÷¢
àò£¢ ð÷¢÷¤ò¤ô¢ èô¢õ¤ èø¢ø££¢.
ªêù¢¬ù ñ¼î¢¶õè¢èô¢Öó¤ò¤ô¢
1949ô¢ ì£è¢ì£¢ ðì¢ìºñ¢ 1955ñ¢
Ýí¢®ô¢
âñ¢.®.
ðì¢ìºñ¢
ªðø¢ø££¢.
ªð£¶«ê¬õ
Ý¬íòî¢ «î£¢õ¤ô¢ «î£¢ê¢ê¤
ªðø¢Á
ñè÷¤£¢
ñø¢Áñ¢
°öï¢¬îè÷¢
ñ¼î¢¶õñ¬ùè¢°
ÜÂð¢ðð¢ðì¢ì££¢.
1950ô¢
ñ¼î¢¶õî¢ ªî£ö¤ô¤ô¢ ¸¬öï¢î
Þï¢î¤ò ªðí¢è÷¢ ªð£¶õ£è
ñèð¢«ðó¤òô¢ ñø¢Áñ¢ ñè÷¤£¢
ñ¼î¢¶õî¢
¶¬øò¤«ô«ò
¸¬öï¢îù£¢.
Ýù£ô¢ ê£ï¢î£
Üîø¢° ðî¤ô£è Ü¬ìò£Á
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¹ø¢Á«ï£ò¢ ï¤Áõùî¢î¤ô¢ «ê£¢ï¢î££¢.
1954ô¢ ì£è¢ì£¢ ºî¢¶ôì¢²ñ¤ ªóì¢®
Üõ£¢è÷£ô¢
¶õé¢èð¢ðì¢ì
¹ø¢Á«ï£ò¢
ï¤Áõùî¢¬î Ü¬ñî¢î «ð£¶ ñè¢è÷¢
ñ¼î¢¶õ «ê¬õè¢è£è Üó²ð¢ ðí¤¬ò
õ¤ì¢´õ¤ì¢´ Üï¢î °®¬êè¢° õï¢î££¢.
Þï¢î
°®¬ê
Þóí¢´
ð´è¢¬èè÷¢
Þóí¢´ ñ¼î¢¶õ£¢è÷¢ ñø¢Áñ¢ ï£ù¢°
áö¤ò£¢èÀìù¢ ¶õé¢èð¢ðì¢ì¶.
Þî¤ô¢
ñ£îî¢î¤ø¢° Ï. 200 è¾óõ áî¤òñ¢
ªðø¢Áè¢
ªè£í¢´
õ÷£èî¢î¤ø¢°÷¢
°®¹°ï¢î££¢.
îù¢ ÞÁî¤è¢è£ôñ¢ õ¬ó
Üé¢«è«ò îé¢è¤ ï¤Áõùî¢î¤ù¢ è¾óõ
áö¤òó£èð¢ðí¤ò£ø¢ø¤ù££¢.
Üï¢î
°ì¢® ï¤Áõùî¢¬î àôèî¢ îóñ¢ õ£ò¢ï¢î

ï¤Áõùñ£è ñ£ø¢ø¤ò ð¤ø°ñ¢ Üõ£¢
æòõ¤ô¢¬ô.
îùè¢ªèù î¤¼ñíñ¢
°öï¢¬îè÷¢ âù °´ñ¢ð Ü¬ñð¢¬ð
à¼õ£è¢è£ñô¢ îù¢ ÞÁî¤ Íê¢² õ¬ó
ñ¼î¢¶õñ¬ùò¤ù¢ õ÷£¢ê¢ê¤è¢è£è«õ
ð£´ðì¢ì££¢. Þù¢Á Ýí¢´è¢° åù¢ø¬ó
ôì¢êñ¢ ¹ø¢Á«ï£ò£÷¤èÀè¢° ê¤è¤ê¢¬ê
Ü÷¤è¢°ñ¢ Ü÷¾è¢° ð¤óñ£í¢ìñ£è
Ü¬ìò£òø¤ù¢
Þù¢ªù£¼
Ýôñóñ£è õ÷£¢ï¢î¤¼è¢è¤ø¶ «èù¢ú£¢
Þù¢ú¢ì¢®®Îì¢.
Þî¤ô¢ 60%è¢°ñ¢
«ñô£«ù£¼è¢° Þôõêñ£è ñ¼î¢¶õñ¢
ªêò¢òð¢ð´è¤ø¶.
1950

è÷¤ô¢

è£óíé¢èÀñ¢, ê¤è¤ê¢¬ê º¬øèÀñ¢
ñ¼î¢¶õ£¢èÀè¢«è ¹î¤ó£è Þ¼ï¢îù.
Þï¢î «ï£ò¢ è£óíñ£è °öï¢¬îè÷¢
àì¢ðì ðô¼ñ¢ àò¤ó¤öð¢ð¶ Üî¤èñ£è
Þ¼ï¢î¶. Þ¬îî¢ îõ¤£¢èè
¢ ñ¢ º¬ùð¢¹ìù¢
ªêòô¢ðì¢ì ê£ï¢î£ Üõ£¢è÷¢ «ï£¬òð¢
ðø¢ø¤ò Ýò¢¾, Üîù¢ î´ð¢¹ ñø¢Áñ¢
°íð¢´î¢¶îô¢
ðø¢ø¤
Ýó£ò¢ê¢ê¤,
«ï£¬òð¢
ðø¢ø¤ò
õ¤ö¤ð¢¹í£¢¬õð¢
ðóð¢¹îô¢, ñø¢Áñ¢ ¹ø¢Á«ï£ò¢è¢è£ù
ðô¢«õÁ ¶¬í ¶¬øè÷¤ô¢ ï¤¹í£¢è÷¢
ñø¢Áñ¢ õ¤ë¢ë£ù¤è¬÷ õ÷£¢ð¢ð¶
«ð£ù¢ø ðí¤èÀè¢° Üõ£¢ îù¢¬ù
¹ø¢Á«ï£ò¢è¢è£ù Ü£¢ð¢ðí¤î¢î££¢.

ì£è¢ì£¢ ê£ï¢î£ Üõ£¢è÷¢ 1955 ºîô¢
Ü¬ìò£Á ¹ø¢Á«ï£ò¢ ï¤Áõùî¢¶ìù¢
ªî£ì£¢¹¬ìòõ£¢.
1980 ñø¢Áñ¢
1997è¢°
Þ¬ìò¤ô¢
ï¤Áõùî¢î¤ù¢
Þòè¢°ï£¢ àì¢ðì ðô ðîõ¤è¬÷
õè¤î¢î££¢.
àôè ²è£î£ó Ü¬ñð¢¹
àì¢ðì ²è£î£óñ¢ ñø¢Áñ¢ ñ¼î¢¶õñ¢
ªî£ì£¢ð£ù
ðô «îê¤ò ñø¢Áñ¢
ê£¢õ«îê °¿è¢è÷¤ô¢ àÁð¢ð¤ùó£è
ðí¤ò£ø¢ø¤ù££¢.
â÷¤¬ñ«ò
Þõó¶
Üê£î¢î¤ò
ê£î¬ùè÷¢
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ï¤èö¢î¢î¤ò¤¼ï¢î£½ñ¢
â÷¤¬ñ»ñ¢
ªñù¢¬ñ»«ñ ê£ï¢î£õ¤ù¢ ðôñ¢. ð¿ð¢¹
ï¤ø è£ì¢ìù¢ ¹ì¬õè¬÷ ñì¢´«ñ
à´î¢¶õ££¢.
åø¢¬øê¢ êé¢è¤ô¤ îõ¤ó
«õªøï¢î Ýðóíºñ¢ Üí¤õî¤ô¢¬ô.
Üî¤è£¬ô 4.30 ñí¤è¢° â¿ï¢î£ô¢,
Þó¾ 10 ñí¤ õ¬ó Ü£¢ð¢ðí¤ð¢¹
àí£¢¾ìù¢ ðí¤¹ó¤õ££¢. õ«ò£î¤èñ¢
å¼ ªð£¼ì¢«ì Üô¢ô âù¢ðîø¢°
ê¤øï¢î
àî£óí ªðí¢ Þõ«ó. 90
Üö°. õò¶ î£í¢®ò ð¤ø°ñ¢ î¤é¢è÷¢ ñø¢Áñ¢
ðõõø¢¬ø õ¤ò£öè¢è¤ö¬ñè÷¤ô¢ «ï£ò£÷¤èÀè¢°
Ý«ô£ê¬ù õöé¢è¤ õï¢î££¢.

ñè«ê«ê õ¤¼¶, ðî¢ñÿ õ¤¼¶,
ðî¢ñÌûù¢ õ¤¼¶,
ðî¢ñõ¤Ìûù¢
õ¤¼¶, ï£»ìñ¢ñ£ õ¤¼¶, Üõ¢¬õò££¢
õ¤¼¶,
Üù¢¬ù
ªîóê£
õ¤¼¶,
îñ¤öí¢¬í
õ¤¼¶
«ð£ù¢ø¬õ
Þõ£¢ ªðø¢ø ºè¢è¤òñ£ù õ¤¼¶è÷¢.
õ¤¼¶è÷¢ Íôñ¢ è¤¬ìè¢°ñ¢
ðíñ¢
º¿õ¬î»ñ¢ Ü¬ìò£Á ¹ø¢Á«ï£ò¢
ñ¼î¢¶õñ¬ùò¤ù¢ õ÷£¢ê¢ê¤è¢«è ªêô¾
ªêò¢î££¢. å¼ èì¢ìî¢î¤ô¢ Þï¢î¤ò£õ¤ù¢
àòó¤ò õ¤¼î£ù ð£óîóî¢ù£ õ¤¼¬î
Þõ¼è¢° õöé¢°õîø¢° ñî¢î¤ò Üó² «õí¢´ñ£ù£ô¢,
ñ£¬ôè¢è£ù
ºòù¢øî£è¾ñ¢,
ê£ï¢î£ Üõ£¢è÷¢ è£¬ê
ïñ¢
Üøè¢èì¢ì¬÷ò¤ô¢
ñÁî¢¶õ¤ì¢ìî£è¾ñ¢ Ãøð¢ð´è¤ø¶.
ªê½î¢îê¢ ªê£ô¢½é¢è÷¢.
Ü¬îð¢
ñ¼î¢¶õî¢î¤ø¢°
¹ø¢Á«ï£ò¢ ªî£ì£¢ð£è ì£è¢ì£¢ ¹ø¢Á«ï£ò£÷¤è÷¤ù¢¢
ê£ï¢î£ â¿î¤ò
ðô èì¢´¬óè÷¢ ðòù¢ð´î¢îô£ñ¢. âùè¢° ï¤¬ùõèñ¢
ê£¢õ«îê Ü÷õ¤ô¢ èõùñ¢ ß£¢î¢î¬õ. èì¢´è¤«øù¢ âù¢Á Þï¢î Þìî¢¬î«ò£
¹ø¢Á«ï£ò¢ ê¤è¤ê¢¬êò¤ô¢
àôè¤ô¢ ðíî¢¬î«ò£ õ¦í£è¢èè¢ Ãì£¶. âù¢
âï¢îªõ£¼ ºù¢«ùø¢øñ¢ ãø¢ðì¢ì£½ñ¢ ê£ñ¢ð¬ô Þï¢î ¬ñòî¢î¤ù¢ âô¢ô£
Üï¢î
õ£ò¢ð¢¬ð
Ü¬ìò£Á ðè¢èºñ¢ Éõ¤ù£«ô «ð£¶ñ¢ âù¢Á
ñ¼î¢¶õñ¬ùè¢°
õöè¢°õî¤ô¢ Ãø¤ù££¢.
ªð¼ºòø¢ê¤è÷¢ â´î¢îõ£¢. Þõó¶
Üù¢¬ù
ê£ï¢î£
Üõ£¢è÷¢
Ü²ó ºòø¢ê¤ò¤ô¢î£ù¢ ¹¬èò¤¬ô¬ò üùõó¤
19,
2021
Üù¢Á
ð®ð¢ð®ò£è åö¤è¢è Üó²è÷¢ æó® Þ¬øõù® «ê£¢ï¢î££¢.
ï£ñ¢ Þï¢î
â´î¢¶ ¬õî¢î¤¼è¢è¤ù¢øù.
Ü£¢ð¢ðí¤ð¢ð£÷ó¤ù¢
êñ è£ôî¢î¤ô¢
üùõó¤
18ï¢ «îî¤ Þó¾
Üõ£¢ õ£ö¢ï¢î«î ïñè¢°ð¢ ªð¼¬ñî£ù¢.
ñ££¢¹ õô¤ Þ¼ð¢ðî£è Ãø¤ò«ð£¶ å¼
èô¢èî¢î£õ¤ø¢° å¼ Üù¢¬ù ªîóú£
îù¤ò££¢ ñ¼î¢¶õñ¬ùè¢° ªè£í¢´
ªêù¢¬ùè¢° å¼ Üù¢¬ù ê£ï¢î£
ªêô¢ôð¢ðì¢ì££¢. Üð¢«ð£¶ êó¤ ªêò¢ò
º®ò£î å¼ ªðó¤ò Þîò Ü¬ìð¢¹
Üõ¼è¢° Þ¼ð¢ð¶ èí¢ìø¤òð¢ðì¢ì¶. ïòªù£´ ïù¢ø¤¹ó¤ï¢î ðòù¢ à¬ìò££¢
Üð¢«ð£¶ Üõ£¢ Ãø¤ò¬õ ï£ù¢ ï£¬÷ ðí¢¹ð£ó£ì¢´ñ¢ àô°
- î¤¼è¢°ø÷¢
õ¤¬ìªðøè¢ Ã´ñ¢.
ò£¼ñ¢ Ü¿¶ -				
¹ôñ¢ð¤, Þé¢«è ðí¤è÷¢ î¬ìðìè¢
Ãì£¶
ï£¬÷ âð¢«ð£¶ñ¢ «ð£ô
ðí¤è÷¢ ïìè¢è «õí¢´ñ¢. ï¤¬øò «ð£¢
ñ£¬ô «ð£ì õó¤¬êò¤ô¢ õóè¢Ãì£¶.
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PYRAMIDS IN EGYPT AND THEIR
CONSTRUCTION METHODS
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DR. Colonel. P Nallathambi.
Ph.D (Structural Engg), ME, MBA, FIE, FIV)
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SOUTHERN CENTRE ACTIVITIES

06.01.2021
Üù¢Á ïñ¶ ñò¢ò õ÷£èî¢î¤ô¢ à÷¢÷ ì£è¢ì£¢ A. ó£ñè¤¼û¢í£ Üóé¢è¤ô¢ ªîù¢ùè
ñò¢òî¢î¤ù¢ 70õ¶ õ¼ì£ï¢î¤ó ñè£ê¬ðè¢Ãì¢ìñ¢ ñ£¬ô 4.00 ñí¤ Ü÷õ¤ô¢
ï¬ìªðø¢ø¶. Þî¤ô¢ Üè¤ô Þï¢î¤ò ºù¢ù£÷¢ î¬ôõ£¢ î¤¼. R. Þó£î£è¤¼ì¢®íù¢,
Üè¤ô Þï¢î¤ò î¬ôõ£¢ î¤¼. Mu. «ñ£èù¢, ñò¢òî¢î¬ôõ£¢ î¤¼. L. ê£ï¢î°ñ££¢
ñø¢Áñ¢ ñò¢ò ï¤£¢õ£è¤è÷¢ ªîù¢ ñí¢ìô ªêòô£÷£¢ î¤¼. R. ê¤õ°ñ££¢,
ñ£ï¤ôê¢ ªêòô£÷£¢ î¤¼. K. ªõé¢è«ìêù¢, ñ£ï¤ôð¢ ªð£¼÷£÷£¢ î¤¼. S. Þó£ñð¢ð¤ó¹
ñø¢Áñ¢ Ü¬ùî¢¶ ªêòø¢°¿ ñø¢Áñ¢ ªð£¶è¢°¿ àÁð¢ð¤ù£¢èÀñ¢ èôï¢¶ ªè£í¢´
ê¤øð¢ð¤î¢îù£¢.

12.01.2021
Üù¢Á ïñ¶ ñò¢ò õ÷£èî¢î¤ô¢ à÷¢÷ ì£è¢ì£¢ A. ó£ñè¤¼û¢í£ Üóé¢è¤ô¢ èì¢´ï£¢
î¤ù õ¤ö£õ¤ô¢ å¼ ð°î¤ò£è èô¢Öó¤ ñ£íõ£¢èÀè¢è£ù «ðê¢²ð¢«ð£ì¢® Safety is
not Expensive, it is Priceless âù¢ø î¬ôð¢ð¤ô¢ ï¬ìªðø¢ø¶.
Þî¤ô¢ «õôñ¢ñ£÷¢
èô¢½ó¤»ñ¢, ªõé¢è«ìú¢õó£ èô¢½ó¤»ñ¢ èôï¢¶ ªè£í¢ì¶. Þð¢«ðê¢²ð¢ «ð£ì¢®ò¤ô¢
î¤¼ñî¤. P. Ýû£ «ðó£ê¤ó¤ò£¢, ªêò¤ù¢ì¢ ð¦ì¢ì£¢ú¢ èô¢Öó¤, Üè¤ô Þï¢î¤ò ºù¢ù£÷¢
è£ð¢ð£÷£¢ î¤¼. J.R. «ê¶ó£ñô¤é¢èñ¢, ñò¢òê¢ ªêòô£÷£¢ î¤¼. A. N. ð£ô£ü¤, Ýè¤«ò££¢
ï´õ£¢è÷£è Þ¼ï¢¶ ê¤øð¢ð£è ïìî¢î¤è¢ ªè£´î¢îù£¢. Þî¤ô¢ Üè¤ô Þï¢î¤ò ºù¢ù£÷¢
î¬ôõ£¢ î¤¼. R. Þó£î£è¤¼ì¢®íù¢, ñò¢òî¢î¬ôõ£¢ î¤¼. L. ê£ï¢î°ñ££¢ ñø¢Áñ¢
ïñ¶ àÁð¢ð¤ù£¢è÷¢ èô¢ï¢¶ ªè£í¢ìù£¢.
20.01.2021
Üù¢Á èì¢´ï£¢ î¤ù õ¤ö£ Park In Beach Resort ô¢ ñ£¬ô 3.00 ñí¤è¢° ñ¼î¢¶õ
ºè£ºìù¢ ¶õé¢è¤ò¶. èì¢´ñ£ù ªî£ö¤ô£÷£¢èÀè¢è£ù ñ¼î¢¶õ ºè£ñ¤¬ù
ñ¼î¢¶õºè£ñ¢ °¿î¢î¬ôõ£¢ î¤¼. A. êî¢î¤òï£ó£òí£, î¤¼. K. «è£ð¤ï£î¢ Ýè¤«ò££¢
ñ¤è¾ñ¢ ê¤øð¢ð£è ãø¢ð£´ ªêò¢î¤¼ï¢îù£¢. Apollo Hospitals, Saveetha Dental University, and
Government Eye Hospitalô¤¼ï¢¶ ñ¼î¢¶õ£¢è÷¢ ñø¢Áñ¢ ªêõ¤ô¤ò£¢è÷¢ õï¢î¤¼ï¢¶ ñ¼î¢¶õ
ðó¤«ê£î¬ù ªêò¢îù£¢. Þî¤ô¢ ²ñ££¢ 400 èì¢´ïñ£ùî¢ ªî£ö¤½÷£¢è÷¢ èôï¢¶ ªè£í¢´
ðòù¬ìï¢îù£¢. ðô¢«õÁ è¬ô ï¤èö¢ê¢ê¤è÷¢ ï¬ìªðø¢ø¶. ñ£¬ô 7.00 ñí¤ Ü÷õ¤ô¢
î¬ô¬ñ õ¤¼ï¢î¤ùó£è ïñ¶ Üè¤ô Þï¢î¤ò î¬ôõ£¢ î¤¼. MU. «ñ£èù¢, è¾óõ
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õ¤¼ï¢î¤ùó£è Üè¤ô Þï¢î¤ò ºù¢ù£÷¢ î¬ôõ£¢ î¤¼. R. Þó£î£è¤¼ì¢®íù¢, ñ£ï¤ôî¢
î¬ôõ£¢ î¤¼. R. ð¤óè£û¢, ªî£ö¤ôè ð£¶è£ð¢¹ ñø¢Áñ¢ ²è£î£ó Þòè¢èî¢î¤ù¢ Þòè¢°ï£¢
î¤¼. M.V. ªêï¢î¤ô¢ °ñ££¢ ñø¢Áñ¢ î¤¼ñî¤. ì£è¢ì£¢. ð£¢õ¤ù¢ ²ô¢î£ù£ Üõ£¢è÷¢ èôï¢¶
ªè£í¢´ ªê£ø¢ªð£ö¤õ£ø¢ø¤ù££¢. õ¤ö£õ¤ô¢ Üè¤ô Þï¢î¤ò î¬ôõ£¢ î¤¼. Mu. «ñ£èù¢
Üõ£¢è÷¤ù¢ ï¦í¢ì è£ô «ê¬õ¬ò ð£ó£ì¢® ê¬ðò¤ô¢ Üõ¼è¢° ªð£ù¢ù£¬ì ñø¢Áñ¢
õ£ö¢î¢¶ ñìô¢ Ü÷¤è¢èð¢ðì¢´ è¾óõ¤è¢èð¢ðì¢ì££¢.
22.01.2021
Üù¢Á åù¢ðî£õ¶ ªêòø¢°¿ ñø¢Áñ¢ ªð£¶è¢°¿ Ãì¢ìñ¢ Hotel Accord –ô¢
î¤¼. T.V. êï¢î¤ó«êèóù¢, î¤¼.V.S.B. ²ï¢î£¢, î¤¼.R.ó£«üï¢î¤óù¢, î¤¼.M.ªêï¢î¤ô¢°ñ££¢,
î¤¼. K.Üí¢í£ñ¬ô, î¤¼. A.ªüòê¦ôù¢, î¤¼. A.ó£ü«êè£¢, î¤¼. Y.ê¦ù¤õ£êù¢,
î¤¼. A.àîòêé¢è£¢, î¤¼. M. ð²ðî¤ Ýè¤«ò£ó¤ù¢ àðêó¤ð¢ð¤ô¢ ï¬ìªðø¢ø¶.
26.01.2021
72õ¶ °®òó² î¤ù õ¤ö£ ïñ¶ ªîù¢ùè ñò¢òî¢î¤ù¢ ê££¢ð¤ô¢
Üøè¢èì¢ì¬÷ò¤ù¢ õ÷£èî¢î¤ô¢
è£¬ô 8.20è¢° ð¦û¢ñ£ î¤¼.R.Þó£î£è¤¼ì¢®íù¢
Üõ£¢è÷¤ù¢ ªè£®«òø¢øî¢¶ìù¢ ï¬ìªðø¢ø¶. Þî¤ô¢ ïñ¶ Üè¤ô Þï¢î¤ò
î¬ôõ£¢ î¤¼.Mu.«ñ£èù¢, î¤¼. L. ê£ï¢î°ñ££¢, ñò¢òî¢î¬ôõ£¢, î¤¼.R.ê¤õè¢°ñ££¢,
ªîù¢ñí¢ìô
ªêòô£÷£¢,
î¤¼.K.ªõé¢è«ìêù¢,
ñ£ï¤ôê¢
ªêòô£÷£¢,
î¤¼. R.Þó£ñð¢ð¤ó¹, ñ£ï¤ôð¢ ªð£¼÷£÷£¢ ñø¢Áñ¢ ºù¢«ù£®è÷¢, ªêòø¢°¿ ñø¢Áñ¢
ªð£¶è¢°¿ àÁð¢ð¤ù£¢è÷¢ èôï¢¶ªè£í¢´ ê¤øð¢ð¤î¢îù£¢. Ü¬ùõ¼è¢°ñ¢ è£¬ô
ê¤ø¢Áí¢® ªîù¢ùè ñò¢òî¢î¤ù¢ àðêó¤ð¢ð¤ô¢ õöé¢èð¢ðì¢ì¶.
Republic day

29.01.2021 General Body Meeting
2021-22ñ¢ Ýí¢®ø¢è£ù ¹î¤ò ñò¢ò ï¤£¢õ£è¤è÷¢, ªêòø¢°¿, ªð£¶è¢°¿ àÁð¢ð¤ù£¢è÷¢
«ð£ì¢®ò¤ù¢ø¤ å¼ñùî£è «î£¢ï¢ªî´è¢èð¢ðì¢ì¬î î¤¼. S. ªüòó£ñù¢, Scrutinzing
officer, Üø¤õ¤î¢î££¢.
Þè¢Ãì¢ìñ¢ ïñ¶ ñò¢òî¢î¤ô¢ à÷¢÷ A. ì£è¢ì£¢. ó£ñè¤¼û¢í£
Üóé¢èî¢î¤ô¢ ï¬ìªðø¢ø¶. Þî¤ô¢ Üè¤ô Þï¢î¤ò ºù¢ù£÷¢ î¬ôõ£¢ ð¦û¢ñ£
î¤¼. R. Þó£î£è¤¼ì¢®íù¢ Üõ£¢è÷¢, Üè¤ô Þï¢î¤ò î¬ôõ£¢ î¤¼. Mu. «ñ£èù¢,
î¤¼. L. ê£ï¢î°ñ££¢, ñò¢òî¢î¬ôõ£¢, î¤¼. R. ê¤õè¢°ñ££¢, ªîù¢ñí¢ìô ªêòô£÷£¢,
î¤¼. K. ªõé¢è«ìêù¢, ñ£ï¤ôê¢ ªêòô£÷£¢,
î¤¼. R. Þó£ñð¢ð¤ó¹, ñ£ï¤ôð¢
ªð£¼÷£÷£¢
ñø¢Áñ¢
ºù¢«ù£®è÷¢,
ªêòø¢°¿
ñø¢Áñ¢
ªð£¶è¢°¿
àÁð¢ð¤ù£¢è÷¢ èôï¢¶ªè£í¢´ ê¤øð¢ð¤î¢îù£¢.
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 21.01.2021 Üù¢Á îñ¤ö¢ï£´ ñ¤ù¢ê£ó
Ý¬íò Þòè¢°ï£¢ î¤¼. R.V. ²ï¢îóó£ñù¢
Üõ£¢è¬÷ ªîù¢ùè ñò¢òî¢î¬ôõ£¢ ñø¢Áñ¢ ñò¢ò
ï¤£¢õ£è¤è÷¢ êï¢î¤î¢¶ «è£ó¤è¢¬è ñÂ Ü÷¤î¢îù£¢

 22.01.2021 Üù¢Á åù¢ðî£õ¶ ªêòø¢°¿
ñø¢Áñ¢ ªð£¶è¢°¿ Ãì¢ìñ¢ Hotel Accord –ô¢
î¤¼.T.V.êï¢î¤ó«êèóù¢, î¤¼.V.S.B.²ï¢î£¢,
î¤¼.R.ó£«üï¢î¤óù¢, î¤¼.M.ªêï¢î¤ô¢°ñ££¢,
î¤¼.K.Üí¢í£ñ¬ô, î¤¼.A.ªüòê¦ôù¢,
î¤¼.A.ó£ü«êè£¢, î¤¼.Y.ê¦ù¤õ£êù¢, î¤¼.A.àîòêé¢è£¢,
î¤¼.M.ð²ðî¤ Ýè¤«ò£ó¤ù¢ àðêó¤ð¢ð¤ô¢ ï¬ìªðø¢ø¶

CHARAN WINDOWS PVT. LTD.,

MANUFACTURER OF UPVC WINDOWS
We supply and install U P V C
Window and Door systems in
Residen�al Buildings, Apartments,
Ins�tu�ons, Industries, Hotels,
Hospitals and Marriage Halls, etc.,
with System approach.

UPVC WINDOWS INSTALLED PROJECTS

SALIENT FEATURES OF OUR PRODUCT
Fusion welded Joints  Steel Reinforcement 1.2mm GI  Sound Proof  EPDM Gaskets
 UV Resistant  Drain Holes  Weather Seal  Proﬁle Discolora�on  Warranted Hardware


CHARAN WINDOWS PVT. LTD.,

# 21, KALAIVANAR STREET, ORAGADAM, AMBATTUR, CHENNAI - 600 053
PH : 044 26581626, 91 9940431134 | www.charanwindows.in

Construction
Equipment Solution

kruniam@gmail.com_feb_21_BAI

Total

Apollo Inffratech Private Limited

Ahmedabad-Mehsana State Highway, Village: Rajpur 382715,
Taluka: Kadi, Dist: Mehsana, Gujarat, INDIA
Tel: +91 90991 44644, 90237 25213 (for Tamil Nadu inquiry)
E-mail: marketing@apolloinfratech.com
www.apolloinffratech.com

