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Üù¢¹¬ìò¦˜ õíè¢è‹,
ñù¤î£¢è÷¢ åõ¢ªõ£¼ ï£Àñ¢ õ¤¬óõ£è ºù¢«ùø¢øð¢ð£¬î¬ò «ï£è¢è¤ 

Üî¤«õèñ£è æ®è¢ªè£í¢®¼è¢è¤ø££¢è÷¢.  èô¢õ¤ò¤ô¢ ðô ¶¬øè÷¤ô¢ «î£¢ê¢ê¤, 
ªî£ö¤ô¢¸ì¢ðî¢î¤ô¢ õ÷£¢ê¢ê¤, èô£ê¢ê£óî¢î¤ô¢ ªïè¤ö¢ê¢ê¤, àí¾ õ¬èè÷¤ô¢ 
¹î¢î£è¢è ºòø¢ê¤, ¹î¤ò ê¤ï¢î¬ùð¢ ¹óì¢ê¤ âù¢Á âí¢í¤ôìé¢è£ ñ£ø¢øé¢è¬÷»ñ¢, 
ê£î¬ùè¬÷»ñ¢ ð¬ìî¢¶è¢ªè£í¢´. æ®è¢ªè£í¢®¼è¢°ñ¢ ªï®ò ê£¬ôò¤ô¢ 
êì¢ªìù¢Á âî¤£¢ð£ó£î õ¤îñ£è êï¢î¤è¢°ñ¢ å¼ «õèî¢î¬ì àìô¢ïôè¢°¬ø¾.

ñù¤îù¤ù¢¢ àìô¢ âù¢ð¶ Þòø¢¬èò¤ù¢ æ£¢ Üø¢¹î ð¬ìð¢¹. åõ¢ªõ£¼  
ð¼õî¢î¤ø¢°ñ¢ àó¤ò «ïóî¢î¤ø¢°ñ¢ ãø¢ø£ô¢«ð£ô¢ õô¤¬ñ, ñ£Áîô¢, õ÷£¢ê¢ê¤, 
ºî¤£¢ê¢ê¤ âù îù¢¬ùî¢î£«ù ªêñ¢¬ñð¢ð´î¢î¤è¢ ªè£÷¢Àñ¢ î¤øù¢ õ£ò¢ï¢î¶.  
Üð¢ð®ð¢ðì¢ì àì¬ô Ý«ó£è¢è¤òñ£è «ðí¤è¢è£ð¢ð¶ ïñ¢ èì¬ñ.  Ü¬î àíó£ñô¢ ï£ñ¢ æ´ñ¢ 
æì¢ìî¢î¤ø¢°ñ¢ è£µñ¢ ñ£ø¢øî¢î¤ø¢°ñ¢ àì¬ô  ðí¤òê¢ ªêò¢¶ àìô¢ ïôñ¢ °ù¢Áñ¢ «ïóî¢î¤ô¢, 
Üîù¢ Ü¼¬ñ¬ò àí¼è¤«ø£ñ¢.  

Þè¢è£ôî¢î¤ô¢ ªî£ö¤ô¢¸ì¢ð ê£îùé¢èÀè¢° Éè¢èî¢¬î õ¤¬ô«ðê¤ õ¤ø¢Á, àì¢è£ï¢î Þìî¢î¤«ô«ò 
àìñ¢¹ ï½é¢è£ñô¢ «õ¬ô ªêò¢¶, ªè£í¢®¼è¢è¤«ø£ñ¢. èô¢¬ô î¤ù¢ø£ô¢ Ãì è¬óï¢¶õ¤´ñ¢. 
âù¢è¤ù¢ø àìô¢õ£° ªè£í¢ìõ£¢è÷¢ ïñ¢ ºù¢«ù££¢è÷¢.  Ýù£ô¢ ªïè¤ö¤ð¢¬ð¬òð¢ «ð£ù¢ø 
ð¦ì¢ê£, ð£¢è£¢ ºîô¤ò ¶ó¤î àí¾èÀè¢° ï£è¢¬è Ü®¬ñò£è¢è¤, î¦òðöè¢èé¢èÀè¢° õ¤î¢î¤ì¢´, 
âî¤£¢ñ¬øò£ù âí¢íé¢è¬÷ º¬÷è¢èê¢ ªêò¢¶, Ý¬êè¢°ñ¢ «ð£ó£¬êè¢°ñ¢ «õÁð£´ ªîó¤ò£ñô¢  
Ü¬ô»ñ¢ ñùñ¢, âï¢«ïóºñ¢ è´è´î¢î ºèñ¢ Þ¬õ«ò ïñ¶ Ý«ó£è¢è¤ò àìô¢ ïôî¢î¤ø¢° 
âî¤ó¤è÷£è à¼ªõ´î¢¶÷¢÷ù âù¢ø àí¢¬ñ¬òî¢ ªîó¤ï¢¶ñ¢  Üôì¢ê¤òñ¢ ð´î¢î¤ õ¤´è¤«ø£ñ¢.  

°¬øï¢î¶ âì¢´ ñí¤ «ïó Ýö¢ï¢î Éè¢èñ¢, àó¤ò «ïóî¢î¤ô¢ °¬øï¢î¶ å¼ ñí¤ «ïó àìø¢ðò¤ø¢ê¤, 
êî¢¶ ï¤¬øï¢î êñê¢ê¦ó£ù àí¾, Éò¢¬ñò£ù ðöè¢è õöè¢èé¢è÷¢, «ï£¢ñ¬ø âí¢íé¢è÷¢, 
ï¤ñ¢ñî¤ò£ù ï¤¬øõ£ù ñùñ¢, âï¢«ïóºñ¢ ªð£ù¢ ï¬èò£ò¢ ñ¤ù¢Âñ¢ ¹ù¢ù¬è. Þ¬õ«ò ïñ¢ 
Ý«ó£è¢è¤òñ£ù àì½è¢°ñ¢ ï¦í¢ì Ý»Àè¢°ñ£ù ñ¤è ºè¢è¤òñ£ù è£óíé¢è÷¢ Ý°ñ¢.  Þù¢¬øò 
è£ôè¢èì¢ìî¢î¤ô¢ àôè¤ô¢ åõ¢ªõ£¼ Í¬ôº´è¢¬è»ñ¢ Ãì õ¤ì¢´ õ¤ì£ñô¢ ªè£«ó£ù£õ¤ù¢ 
«è£óî£í¢ìõñ¢ î¬ôõ¤ó¤î¢î£´è¤ø¶. Ý«ó£è¢è¤òñ£ùõ£¢è¬÷»ñ¢ õ¤ì¢´¬õè¢èõ¤ô¢¬ô âù¢è¤ù¢ø 
ï¤¬ô Üê¢²¼î¢¶è¢Ã®òî£ò¢ Þ¼è¢è¤ø¶.   

õ¤ë¢ë£ù¤èÀè¢°ñ¢ Ýó£ò¢ê¢ê¤ò£÷£¢èÀè¢°ñ¢ êõ£ô¢ õ¤ì¢´ ï£Àè¢° ï£÷¢ å«ñè¢ó£ù¢ âù¢ø 
ªðòó¤ô¢  à¼ñ£ø¤ õ¤¬÷ò£®è¢ ªè£í¢®¼è¢è¤ø¶. Þîù¢ ó£ì¢êê ð¤®ò¤ô¤¼ï¢¶ îð¢ð¤î¢¶ àôèñ¢ 
¹î¢îñ¢ ¹î¤ò Ìñ¤ò£ò¢ ñ£ø ï£ñ¢ â´è¢èè¢Ã®ò Ý»îñ¢ ºèè¢èõêñ¢ Üí¤ï¢¶, ¬èè¬÷ Ü®è¢è® 
²î¢îñ¢ ªêò¢¶ êºè Þ¬ìªõ÷¤¬òè¢ è¬ìð¤®î¢¶ º®ï¢î õ¬ó Üï£õê¤òñ£è ªõ÷¤«ò ªêô¢ô£ñô¢ 
Þ¼ï¢¶ «ï£ò¢ ðóõ¬ô ºø¤ò®è¢è «õí¢´ñ¢.  ï£ñ¢ «ê£¢è¢°ñ¢ àí¢¬ñò£ù ªê£î¢¶, «ï£ò¢ð¤í¤ 
Üí¢ì£î Ý«ó£è¢è¤òñ£ù àìô¢ïô«ñ âù¢ð¬î àíó «õí¢´ñ¢. 

²õ¬ó ¬õî¢¶î£ù¢ ê¤î¢î¤óñ¢ õ¬óò º®»ñ¢ âù¢è¤ø Ãø¢ø¤ø¢° ãø¢ð Þï¢î «ðó¤ì£¢ è£ôî¢î¤ô¢ ñè¢è÷¤ù¢ 
ïô¢õ£ö¢õ¤¬ù è¼î¢î¤ô¢ ªè£í¢´ Üó² â´è¢°ñ¢ ïìõ®è¢¬è ñø¢Áñ¢ èì¢´ð¢ð£´ õ¤î¤ º¬øè¬÷ 
ï£ñ¢ Ü¬ùõ¼ñ¢ îõø£ñô¢ è¬ìð¤®î¢¶ Þï¢î ï£ì¢®ø¢°ñ¢ ïñ¢ õ¼é¢è£ô êï¢îî¤ò¤ù¼è¢°ñ¢  ïù¢¬ñ 
ðòè¢¢°ñ¢ õ¤îñ£è ªêòô¢ð´«õ£ñ¢.

 Üë¢²õ¶ Üë¢ê£¬ñ «ð¬î¬ñ  Üë¢²õ¶
   Üë¢êô¢ Üø¤õ££¢ ªî£ö¤ô¢ 

âù¢Áñ¢ Üù¢¹ìù¢
S. Üò¢òï£îù¢

Ýê¤ó¤ò˜ ñì™
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Üù¢ð££¢ï¢î ïí¢ð£¢è«÷ õíè¢èñ¢,

ïñ¶ î¬ô¬ñòè õ¼ì£ï¢î¤ó ñè£ê¬ðè¢ Ãì¢ìºñ¢ Üè¤ô Þï¢î¤ò 
«ñô£í¢¬ñ ñø¢Áñ¢ ªð£¶è¢°¿ Ãì¢ìºñ¢ ®êñ¢ð£¢ 2 ñø¢Áñ¢ 3 «îî¤è÷¤ô¢ 
ªüò¢Ìó¤ô¢ ñ¤èê¢ ê¤øð¢ð£è ï¬ìªðø¢ø¶.  ïñ¶ ñò¢òî¢î¤ô¤¼ï¢¶ 24 ªð£¶è¢°¿ 
ñø¢Áñ¢ «ñô£í¢¬ñè¢°¿ àÁð¢ð¤ù£¢è÷¢ èôï¢¶ ªè£í¢«ì£ñ¢. Üï¢î 
ñè£ê¬ðè¢Ãì¢ìî¢î¤ô¢ 2020-21ñ¢ Ýí¢®ø¢è£ù BEST PUBLICATION AWARD” 
ïñ¶ êî£¢ù¢ ð¤ô¢ì£¢ ñ£î Þî¿è¢°ñ¢, OVERALL BEST CENTRE AWARD ïñ¶ 
ªîù¢ùè ñò¢ò¢î¤ø¢°ñ¢ Üø¤õ¤è¢èð¢ðì¢ì¶. OVERALL BEST CENTRE õ¤¼¬î ïñ¶ 
ñò¢òñ¢ 12õ¶ º¬øò£è¾ñ¢, BEST PUBLICATION õ¤¼¬î ïñ¶ ñò¢òî¢î£ô¢ 
ªõ÷¤ò¤ìð¢ð´ñ¢ êî£¢ù¢ ð¤ô¢ì£¢ ñ£î Þîö¢ ªî£ì£¢ï¢¶ 7õ¶ º¬øò£è¾ñ¢ ªðÁè¤ø¶ âù¢ð¬î 
ªð¼¬ñ«ò£´ñ¢ ñ¤°ï¢î ñè¤ö¢ê¢ê¤«ò£´ñ¢ ªîó¤õ¤î¢¶è¢ªè£÷¢è¤«øù¢.

14.12.2021 Üù¢Á  èì¢´ñ£ùî¢ ªî£ö¤ô£÷£¢ ïôõ£ó¤òè¢ Ãì¢ìî¢î¤ô¢ ïñ¶ ñ£ï¤ôî¢î¬ôõ£¢           
î¤¼. R. ê¤õè¢°ñ££¢ Üõ£¢è«÷£´ ï£Âñ¢ èôï¢¶ ªè£í¢´ ïñ¶ è¼î¢¶è¢è¬÷ ðî¤¾ ªêò¢«î£ñ¢. 

õ¼ñ¢ ð¤ð¢óõó¤ î¤é¢è÷¤ô¢ ï¬ìªðø¾÷¢÷ Üè¤ô Þï¢î¤ò èì¢´ï£¢ ñ£ï£ì¢®ù¢ ãø¢ð£´è÷¢ 
°ø¤î¢î Ýò¢¾è¢Ãì¢ìñ¢ ïñ¶ ñò¢ò Ü½õôèî¢î¤ô¢  15.12,2021 Üù¢Á ñ£ï£ì¢´î¢î¬ôõ£¢ î¤¼. 
R. Þó£î£è¤¼ì¢®íù¢ Üõ£¢è÷¢ î¬ô¬ñò¤ô¢ ï¬ìªðø¢ø¶.  Þï¢î Ý«ô£ê¬ùè¢Ãì¢ìî¢î¤ô¢ 
ñ£ï£ì¢´ Ý«ô£êè¼ñ¢ Üè¤ô Þï¢î¤ò ºù¢ù£÷¢ î¬ôõ¼ñ£è¤ò î¤¼. B. ê¦ùò¢ò£ Üõ£¢èÀñ¢  
ºù¢ù£÷¢ Üè¤ô Þï¢î¤ò ¶¬íî¢î¬ôõ£¢ î¤¼. ÿó£ñ¢ Üõ£¢èÀñ¢ èôï¢¶ ªè£í¢´ Ý«ô£ê¬ù 
õöé¢è¤ù££¢è÷¢.  Üù¢Á ñ£¬ô ï¬ìªðø¢ø ªêòø¢°¿ ñø¢Áñ¢ ªð£¶è¢°¿ Ãì¢ìî¢î¤ô¢ ªîù¢ùè 
ñò¢òî¢î¤ù¢ 2022ñ¢ Ýí¢®ø¢è£ù ï£ì¢°ø¤ð¢ð¤¬ù Üè¤ô Þï¢î¤ò ¶¬íî¢î¬ôõ£¢ î¤¼. S. Üò¢òï£îù¢ 
Üõ£¢è÷¢ ªõ÷¤ò¤ì ð¦û¢ñ£ î¤¼. R. Þó£î£è¤¼ì¢íù¢ Üõ£¢è÷¢ ªðø¢Áè¢ªè£í¢ì££¢.  

16.12.2021 Üù¢Á ñ£í¢¹ñ¤° îñ¤öè ºîô¢õ£¢ î¤¼. M.K. ú¢ì£ô¤ù¢ Üõ£¢è¬÷ «ïó¤ô¢ êï¢î¤î¢¶ 
èì¢®ì õ¬ó¾ ðì ÜÂñî¤ è£ôî¢î¤¬ù 5 Ýí¢®ô¤¼ï¢¶ 8 Ýí¢´è÷£è àò£¢î¢î¤ò¬ñè¢è£¾ñ¢, 
ñ¬ùð¢ð¤ó¤¾ ñø¢Áñ¢ ñ¬ùèÀè¢° 60 ï£ì¢èÀè¢°÷¢ ÜÂñî¤ õöé¢èî¢îè¢è õ¬èò¤ô¢ åø¢¬ø ê£÷ó 
º¬ø õ¤¬óõ£è Üø¤ºèð¢ð´î¢îð¢ð´ñ¢ âù¢Á Üø¤õ¤î¢î¬ñè¢è£¾ñ¢ ïù¢ø¤ ªîó¤õ¤è¢èð¢ðì¢ì¶.

ïñ¶ ñò¢ò Ü½õôèî¢î¤ô¢ à÷¢÷ ðî¢ñÌûù¢ A. ó£ñè¤¼û¢í£ Ãì¢ì Üóé¢è¤ô¢ ñ£ï¤ô Ü÷õ¤ô£ù 
ñò¢òî¢î¬ôõ£¢è÷¢ ñø¢Áñ¢ °¿î¢î¬ôõ£¢è÷¢ Ãì¢ìñ¢ 21.12.2021 Üù¢Á ïñ¶ ñò¢òî¢î¤ù¢ àðêó¤ð¢ð¤ô¢ 
ªõ° õ¤ñó¤¬êò£è ï¬ìªðø¢ø¶. Þè¢Ãì¢ìî¢î¤ô¢ 2022 Ýí¢®ø¢è£ù ñ£ï¤ô ï£ì¢°ø¤ð¢ð¤¬ù Üè¤ô 
Þï¢î¤ò ¶¬íî¢î¬ôõ£¢ î¤¼. S. Üò¢òï£îù¢ Üõ£¢è÷¢ ªõ÷¤ò¤ì ð¦û¢ñ£ î¤¼. R. Þó£î£è¤¼ì¢íù¢ 
Üõ£¢è÷¢ ªðø¢Áè¢ªè£í¢ì££¢.  

ï¬ìªðø¾÷¢÷ Üè¤ô Þï¢î¤ò èì¢´ï£¢ ñ£ï£ì¢®¬ù  ªõ° ê¤øð¢ð£è  ïìî¢î Ü¬ùõó¤ù¢ 
åî¢¶¬öð¢¬ð»ñ¢ ñ¦í¢´ñ¢ «õí¢®è¢ «èì¢´è¢ ªè£÷¢è¤«øù¢. 

âù¢Áñ¢ Üù¢¹ìù¢
L. ê£ï¢î°ñ££¢

ñŒòˆî¬ôõ˜ ñì™ 
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A.R.Santhakumar
Former Emeritus Professor,  

Department of Civil  
Engineering IIT Madras

STEEL CONCRETE  
COMPOSITE SYSTEMS

Introduction
• The most frequently adopted combination of construction 
materials are steel and concrete, with applications in 
multi-storey commercial buildings and factories, as well 
as in bridges. The two building systems, concrete and 
steel, evolved independently of each other until 1960s 
were architects and engineers constructed tall buildings 
either in steel or concrete. But it was in 1969 when Dr. 
Fazlur Khan of Skidmore, Owings and Merrill broke this 
trend by blending steel and concrete into a composite 
system for constructing a 20-storey building, in which 
the exterior columns and spandrels were encased in 
concrete so as to provide the required lateral resistance. 
The system was a steel frame stabilized by reinforced 
concrete. 
• These materials can be used in mixed structural 
systems, for example concrete cores encircled by steel 
tubes, as well as in composite structures where members 
consisting of steel and concrete act together compositely.
• They have an ideal combination of strengths with the 
concrete strong in compression and steel in tension; 
concrete also renders corrosion protection and thermal 
insulation to steel at higher temperatures.
• In multi-storey buildings, structural steelwork is been 
used together with concrete; for example steel beams 
with concrete floor slabs. 
• A technique that provides the required monolithic action 
between the prefabricated units such as steel beams, 
precast reinforced or prestressed concrete beams & 
cast-in-situ concrete which increases the structural 
efficiency of the whole section.
• The term “steel and concrete composite systems” is 
used to encompass both gravity and lateral load resisting 
elements.
• Composite structural forms were often employed 
to maximize the individual benefits of using different 
materials of construction, in combination.
• It is always possible to ensure that the slab and the 
beam remain intact at a relatively extra cost of providing 
connectors between them.
• If the slab and the beam are connected and the slip 
between them is prevented the bending strength of 
the combined unit is found to be augmenting. Thereby 
making the size of steel beam appreciably smaller for 
a composite section than for a non-composite one for 
resisting the same load.
• Prefabricated and cast-in-situ construction possesses 
their own advantages and disadvantages; and composite 
construction tends to combine the advantages and 
minimize the disadvantages of these methods of 
construction.
• There is an effective reduction in cost when compared 

to that of reinforced concrete construction and there is 
an effective reduction in weight. That is there is a direct 
economy in the tonnage of steel and indirect economies 
due to a decrease in construction depth of the floor and 
also there is reduction in the foundation cost.
• A composite floor construction consisting of profiled 
steel sheeting with a concrete topping is found to possess 
the following advantages:
 Speed
 Safety
 Efficiency of construction

The structural behaviors were found to be same as 
that of a reinforced concrete slab, with the steel sheeting 
acting as the tension reinforcement.  
• Today with the advent of high strength concrete a new 
era of super columns and mega frames emerged where 
the economy, stiffness and damping characteristics of 
large concrete elements are combined with the lightness 
and constructability of steel frame. Nowadays engineers 
are increasingly adopting composite building systems 
of structural steel and reinforced concrete inorder to 
produce structures that are more efficient when compared 
to designs using either material alone.
Composite elements 
Composite elements 

To get in depth into different composite building 
schemes, it is necessary to study the various techniques 
of composting both the horizontal and vertical elements. 
They are:
a. Composite slabs.
b. Composite girders.
c. Composite columns.
d. Composite diagonals.
e. Composite shear walls.

Composite slabs: 

Figure 9.1 Typical Composite Slab

• A composite slab (Figure 9.1) is one in which profiled 
steel sheets are used as permanent shuttering capable 
of supporting the wet concrete, reinforcement and 
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construction loads. Subsequently, the profiled steel 
sheets combine structurally with the hardened concrete 
and act as part or all of the tensile reinforcement in the 
finished floor.
• In high-rise steel buildings, the use of high-strength light-
gauge metal deck with concrete topping has become the 
standard floor-framing method nowadays. The metal deck 
(Figure 9.2) usually has embossments impressed into 
the sheet metal in order to achieve composite action with 
the concrete topping. As the concrete hardens, the metal 
deck acts as the bottom tension reinforcement whereas 
the concrete acts as the compression component. 
Thereby the resulting composite slab acts as a horizontal 
diaphragm interconnecting all vertical elements at each 
level enabling the horizontal transfer of shear forces to 
bracing elements. 

Figure 9.2 Holorib sheeting concrete

• Composite slabs are often used in combination with 
multi-storey steel-framed buildings. Composite slabs 
are best suited to indoor application and under normal 
environmental conditions. Composite slabs are most 
often used in the following types of buildings:  Industrial 
buildings, Office buildings, Commercial buildings, 
Hospitals, Housing, Renovation of existing buildings, etc.
• Below figure 9.3 shows an innovative composite slab 
floor system design which was not only light in weight 
but also able to span up to 30 ft. without any intermediate 
beams.

Figure 9.3 Innovative composite slab
Steel decking plays number of roles that are 
listed below:
• It supports the loads during construction and thus 

acting as a working platform.
• It stabilizes the beam against lateral buckling, until 

the concrete hardens.
• It acts as transverse reinforcement to composite 

beams.
• It develops adequate composite action with concrete 

to support construction loads.
• It reduces the volume of concrete in tension zone (in 

sagging moment regions).
• It distributes the shrinkage strains, thus preventing 

serious cracking compared to precast or in-situ 
concrete.

Composite girders:
• Different types of Composite girders are effectively 

used in the bridge design.( Figure 9.4)

Figure 9.4 Types of usage of composite girders in bridges 
• Consider a typical steel moment frame consisting of 

steel beams rigidly connected to the columns. The 
stiffness of the frame normally depends upon the 
stiffness of the girder. This is because in a frame with 
its typical column to column spacing (7.6m to 10.6m) 
and floor to floor height (3.8m to 4.1m), the columns 
are much stiffer than beams.

• In order to limit the sway of structure under lateral  
loads it is more efficient to increase the girder stiffness 
rather than the column stiffness. This is shown in 
Figure 9.5

Figure 9.5 Steel-beam composite slab or RC-slab
Composite box girder bridges

Composite steel and concrete box girder bridges have 
now been widely used for medium span (span - 45m to 
100m) bridge structures. These bridges are aesthetically 
pleasing and offer an attractive form of construction. 
They possess many economic advantages over the 
familiar I-beam and plate girder structures. A composite 
box girder section has high torsional stiffness, which 
results in a greater lateral distribution of the live load. 
The following are the advantages achieved by using 
composite box girders:
• Girder section can be erected by means of mobile 

crane.
• Because of the torsional stiff section the intermediate 

bracing can be eliminated.
• Can achieve improved resistance to aerodynamics 

excitation. 
• Torsional performance reduces bearing requirement.
• Ensures very clean surfaces (of boxes) leading to 

fewer corrosion traps.
• Enables the use of sections curved in plan.
• Painting surface is found to be very less.

A composite box girder highway bridges consist of 
reinforced concrete deck slab on top of one or more 
fabricated steel open box girders. Normally two boxes 
are used for carrying minor roads and for wider roads, 

Innovativ light 
weight and 
long-span 
composite 
floor system
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multiple boxes, four or more, may be employed. In 
practice, there are two different classes of composite box 
girders:  

i. Steel boxes which hare completely closed.
ii. The other is the form of an open ‘U’ section.
For both the classes, the box section could be either 

rectangular or trapezoidal. The bottom flange width is 
found to be narrower when compared to the top flange. 
In elevation the box section may have a constant depth 
or they may be haunched. The soffit portion is normally 
curved for better appearance.( Firure 9.6)

The flanges and the webs are fitted with stiffeners 
before they are assembled. Cross-frames or diaphragm 
are required during this stage in order to ensure that the 
cross-section is held in position during welding. Closed 
trapezoidal boxes are usually assembled in inverted 
position and then the bottom flanges are added. Internal 
welding after closure is usually necessary – support 
diaphragm at least must be welded all round. The main 
advantage of composite box girder over the prestressed 
concrete box girder is the speed and ease of construction.

Figure 9.6 Steel box Girder Bridge
Composite beams:

• In conventional composite construction, concrete 
slabs rest over steel beams and they are supported 
by them. Under load these two components act 
independently and a relative slip occurs at the interface 
if there is no connection between them. However, if 
appropriate connection is provided between the beam 
and the concrete slab, the slip between them can be 
eliminated. Thus the steel beam and the slab act as the 
‘composite beam’ and their action is similar to that of a 
monolithic tie beam.

• As concrete is stronger in compression and steel is 
susceptible to buckling in compression, by the composite 
action between these two materials, one can obtain their 
respective advantages to the fullest extent.

• Usually in steel concrete composite beams, the 
steel beams are integrally connected to prefabricated or 
cast in situ reinforced concrete 

Figure 9.7 Typical beam cross-section

The above figure 9.7 shows the use of various shapes 
and types of steel beams (rolled or welded sections) 
together with in situ concrete. Instead of in situ concrete 
slab, precast concrete floor or deck units can also be 
employed as shown in figure 9.8 explains a system using 
large prefabricated deck elements with longitudinal joints. 
The gap between the units shall be filled with mortar in 
the final structure, thereby giving composite action with 
the beams. 

 In case of commercial and industrial buildings, the 
usual practice is to construct the floors using metal 
decking that incorporates additional embossments to 
provide composite action.
Composite action in beams:

 Composite beams, mainly subjected to bending, 
possess steel section acting compositely with one (or 
two) flanges of reinforced concrete. The two materials 
are interconnected by means of mechanical shear 
connectors. For single span beams, sagging bending 
moments which occurs due to applied vertical loads, 
cause tensile forces in the steel section and compression 
in the concrete deck thereby making optimum use of 
each material. Hence it is clear that composite beams 
even with small steel sections have high stiffness and 
can carry heavy loads on long spans.

Figure 9.8 Use of precast concrete floor units
Some of the advantages associated with steel 

composite beam construction are listed below:  
• Because of its larger stiffness and strength, 

composite beams have less deflection than steel beams.
• The most effective utilization of steel and concrete 

is achieved.
• As the depth of the beam reduces, the construction 

depth reduces, thereby resulting in enhanced headroom.
• This method provides an effective and efficient way 

of arrangement to cover large column free space.
• Encased steel beam sections have improved fire 

resistance and corrosion.
• Composite construction is amenable to fast track 

construction because of employing rolled steel and pre-
fabricated components, rather than cast in situ concrete.
Shear connection

It is very important to note the bond between the steel 
and concrete elements in composite members which is a 
crucial issue. At their interface where these two elements 
meet, they have to be tied together mechanically using 
what is termed as “Shear connector”. Basically these 
shear connectors are designed to resist:

i. Longitudinal shear force at the steel/concrete 
interface.

ii. A tension which is caused by the tendency of 
separation of the steel/concrete elements at the interface.
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The shear connectors are basically steel dowels 
embedded in concrete medium, they possess a 
component which is designed to resist the longitudinal 
shear forces and another component designed to resist 
the normal tensile forces, thus preventing the separation 
of the steel and the concrete at the interface. They 
all impart highly concentrated loads to the concrete 
elements. 
Types of shear connectors

Stud shear connector ( Figure 9.9) is probably the 
most common type of mechanical shear connector 
used in practice. This connector consists of a bolt that is 
electrically welded to the steel member by adopting an 
automatic welding procedure. The shank and the weld 
collar adjacent to the steel element are designed to resist 
the longitudinal shear load, while the head is designed 
to resist the tensile loads which are normal to the steel/
concrete interface.

Bolt connectors ( Figure 9.10) can be bolted to the 
flange, but this method requires holes to be made in the 
flange.

Figure 9.10 Bolt Connectors
In the Channel connector (Figure 9.11) the longitudinal 

shear is resisted by the bottom flange of the channel 
while the top flange resists the tensile loads normal to 
the steel/concrete interface.

Figure 9.11 Channel Connectors
a. Block connectors: these (Figure 9.12) are very stiff 

and strong in shear connection and the spiraled or hoped 
bars resist the normal tensile loads.

Angle connectors( Figure 9.13) acts as more or less 
channel connection, but has a reinforcing bar welded to 
it in order to resist the tensile forces.

Figure 9.13 Angle connector
Mechanical connectors are used to develop 

the required composite action between steel beams 
and concrete. This connection is provided mainly to 
resist longitudinal shear, and is termed as the “Shear 
connection”.
 The fulfill the following requirements:

a. They must transfer direct shear at their base.
b. They must create a tensile link into the concrete.
c. They must be economic to manufacture and fix.

Composite columns
A steel-concrete composite column is a compression 

member. There are three different types of composite 
columns that are mainly in use:

 Concrete encased steel columns.
 Concrete filled steel tubes.
 Rolled section columns partly encased in concrete.
Both steel and concrete sections would resist the 

external loading by interacting together by bond and 
friction. 

In other word, the cross-section of composite columns 
can be classified into two groups:

• Concrete filled sections in which the concrete is 
hidden.

Figure 9.14 Concrete filled steel sections
With the concrete filled ( figure 9.14) profiles, the steel 

sections serves as formwork during the process of casting. 
Hence, these sections provide an opportunity to erect the 
steel frame of a building and then pump in the concrete in 
order to fill the cross-sections, thereby, reducing the time 
of erection. The protective steel casing also allows the 
concrete infill to achieve greater strength; for example, 
in the case of concrete filled circular hollow profiles, the 
effect of confinement by the steel leads to an increase 
in the overall resistances. There is no need to provide 
additional steel reinforcing in this type of composite 
column, except for fire resistance requirements.
• Totally or partly encased sections.( Figure 9.15

External bolt 
connector

Bolt shear 
connector

Friction grip 
bolt connector

Steel flange Channel 
Connectors

Pinned connector

Figure 9.12 Block 
connector Figure 9.15 Totally and partially encased sections
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The complete encasement of the steel section by 
concrete normally fulfills the technical requirements for 
fire protection without any need for additional measures. 
For partly encased sections as well as for the concrete 
filled sections, the fire requirements can be achieved 
by using additional reinforcement. The partly encased 
sections has the advantage of  being produced quite 
simply by casting the concrete whilst the steel section 
lies horizontally; 24 hours later the column can be turned 
around and further concrete can be added, the formwork 
for the wet concrete is provided by the steel profile. 

All cross-sections are symmetrical about both the 
axes. In all these cases the complete interaction must be 
ensured between the column and the beam by means of 
mechanical connectors. These connections have to be 
provided at least at the column ends and where the loads 
or forces are acting. They should be distributed over the 
whole cross-section. Such connectors can be headed 
studs, top or bottom plates, suitable brackets, vertical 
gusset plates, shear heads pr the other structural means.

 Concrete encased steel columns: this column 
has the advantage of meeting the fire resistance 
requirements without the need for any other protection. 
And also, they can be easily strengthened by reinforcing 
bars in the concrete cover. Concrete encased steel 
composite columns have become the most preferred 
structural form for many earthquake resistant structures 
in many countries like Japan, etc.     However, the main 
drawback is that they do not provide any accessible 
structural steel surface for future fastening and also 
attractive surface treatment. 

 Concrete filled steel tubes: this column is famous 
for its use as individual column elements. In this type of 
column the tube is filled with high strength concrete. In 
order to achieve the required fire resistance rating, the 
concrete core must be longitudinally reinforced. The 
confined concrete fill increases the axial load resistance 
but has little effect on the flexural resistance. Hence, it is 
unlikely that these columns would be a good choice for a 
moment resisting frame.

The beam-to-column connections play an important 
role in the overall stability of any frame. For economic 
reasons these connections are usually made with bolts. 
They should be simple, with as much work as possible 
carried out in the work shop, thereby minimizing site work. 
The main hindrance in designing a composite beam to 
steel column connection is in assessing the behaviour 
and the contribution of the slab to a joint which is mainly 
under horizontal loading. It is already known that when 
gravity loading alone is applied to a frame, positive 
bending moment occurs at the midspan and negative 
moment at the ends of the beams. Hence it is customary 
to assume that the composite action takes place only in 
the positive moment region of the beam.

 Concrete columns can be either partly or totally 
encased open section, or alternatively, they may be 
concrete filled steel tubes.

 Careful attention must be given to connection 
detailing to ensure direct transfer of bearing loads to both 

the steel and concrete elements of the column sections.
 A composite column possesses increased strength 

for a given external dimension, increased stiffness and 
increased buckling resistance.

 It also possesses very good fire resistance property 
and corrosion protection as in the case of encased 
columns. 

 Sections with different load and moment resistance 
but with similar external dimensions can be easily 
produced simply by varying the steel thickness, the 
concrete strength or the reinforcement. This permits 
the outer dimensions of a column to be held constant 
over a number of floors in a building, thus simplifying the 
construction and architectural detailing.

 With the composite construction, the bare steel 
sections support the initial construction loads that include 
the weight of the structure itself during construction. 
Concrete is then later cast around the steel section or 
filled inside the tubular sections. Both the materials steel 
and concrete are combined in such a fashion that their 
advantages are utilized effectively in composite columns. 

 The lighter weight and higher strength of steel 
permits the use of smaller and lighter foundations and 
the subsequent addition of concrete ensures the building 
frame to easily limit the sway and lateral deflections. 

 Such columns occupy less space (floor area) 
compared to that of the reinforced concrete columns.
Fire resisting properties of composite column

Because of the thermal mass of concrete, composite 
columns always possess a higher fire resistance than the 
corresponding steel columns by themselves. It can also 
be said that composite columns were basically invented 
for their inherent high fire resistance. They are usually 
designed in the ‘normal’ or ‘cool’ state and then checked 
under fire conditions. The composite floor must provide 
satisfactory performance in terms of stability, integrity and 
insulation in the event of fire. While insulation is taken 
care by the thickness of the slab, the integrity is generally 
ensured by sheeting. The stability of the structure (i.e.) 
its ability to prevent collapse in the course of fire depends 
upon the conventional reinforcement in the slab and for 
this purpose the nominal anti-crack reinforcement is 
adequate. Additional reinforcement is generally required 
to attain the targeted fire resistance. 

 In the case of composite columns with fully 
concrete encased steel sections the fire resistance can 
be treated in the same way as that for the reinforced 
concrete columns. Light reinforcement is also required in 
order to maintain the integrity of the concrete cover. As 
the steel is insulated by an appropriate concrete cover 
such cases usually possess two hours of fire resistance 
with the minimum concrete cover of 40mm.  

 In the case of partially concrete encased steel 
sections, the structural behavior of the column is very 
different in the event of fire as the flanges of the steel 
sections are exposed and less concrete acts as a 
‘heat sink'. Additional reinforcement is often required to 
achieve more than one hour fire resistance.

 In the case concrete filled hollow section subjected 
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to fire, the steel sections are subjected to direct heating 
while the concrete core behaves as ‘heat sink’. In 
general, sufficient stress redistribution occurs between 
the hot steel sections and the relatively cool concrete 
core, and hence a fire resistance of one hour can usually 
be achieved.

 In order to achieve longer duration of fire 
resistance, additional reinforcements are required, which 
are generally neglected in normal design. Steel fiber 
reinforcement is also found to be effective in improving 
the fire resistance of a concrete filled concrete.
Seismic behavior of composite structures    

Structures are normally designed to resist vertical 
loads (i.e.) the gravity loads, which act in the vertical 
direction. But during their course of their life they may 
be subjected to resist significant lateral loads arising 
from earthquakes. Therefore it is necessary to analyze 
the seismic behaviour of any type of construction before 
adopting it extensively. Structures are considered to 
perform well under a severe earthquake if they possess 
very good ductility. This property called ‘ductility’ may be 
defined as the ability to withstand large deformations 
without any significant loss in strength. Another property 
which is responsible for a good seismic performance is 
the ability to dissipate energy by inelastic action under 
cyclic loading and it is referred to as ‘hysteretic energy’. 

1. One way of increasing both the properties in 
members involving steel section is to use higher thickness 
and thereby delay local buckling.

2. The total hysteretic energy dissipated by a structure 
is nothing but the sun of the energies dissipated by 
various cross-sections, which have entered the inelastic 
range. Thus ensuring that as many cross-sections enter 
the inelastic range as possible before collapse can 
maximize the total energy dissipated. In other words, 
selecting a good collapse mechanism that involves the 
formation of large number of plastic hinges and avoiding 
the concentration of inelastic action in few locations is 
the key factor to ensure good seismic performance. This 
methodology is referred to as ‘capacity design’. It is also 
necessary to consider fire protection, as earthquakes are 
invariably accompanied by fires and hence the survival 
of a structure during earthquake is also related to its 
ability to withstand fires. 

3.Seismic behaviour of composite columns: concrete 
filled tubular columns are employed to a greater extent 
because of several unique advantages. Apart from other 
factors like speed of construction, easy connections to 
steel beams as well as economy in formwork, they also 
provide superior seismic performance.

4.Seismic behaviour of composite slabs: slabs are 
designed for strength and their ductility is normally not 
considered. But however to ensure failure by ductile 
yield line mechanism the suggestions given below may 
be adopted:

Employing steel with a sufficiently long yield plateau 
for the profiled sheeting.

Mechanical interlocks may be adopted to prevent 
shear bond   failure.

Sheeting fastened to supporting members to avoid 
falling off.
Seismic behaviour of composite beams: the main 
objective of ensuring composite action between a steel 
beam and the overlaid concrete slab is to achieve 
increased positive (sagging) bending moment capacity. 
Continuous beams and moment resisting frames are not 
only more economical but also possess efficient seismic 
resistance systems due to their higher redundancies.
Seismic behaviour of composite connections: 
connections should be able to resist both the positive 
and negative moments and have a ductile failure, this is 
because especially when the gravity loads are small is the 
reversal bending moments during an earthquake. Frames 
with simple connections will be incapable of resisting the 
lateral loads and hence appropriate lateral load resisting 
systems such as bracings must be provided. The semi-
rigid connection has many advantages over conventional 
steel connections. Providing a few reinforcement bars 
over column lines not only improves the strength, ductility 
and stiffness of the connection but also eliminates the 
top angle which is subjected to a combination of bending, 
axial and shear forces.
Advantages of composite construction:
• Composite construction, especially the system using 

profiled steel sheeting, permits rapid construction.
• The life cycle costs are low and the steel being employed 

is a reusable material hence it is eco-friendly.
• There is significant reduction in cost and weight, which 

results in a substantial reduction of storey heights 
in multistory buildings. It was found that, the cost 
of the six-storey office building using composite 
construction was found to be 6% less than the cost 
of the same building if it were built by employing 
reinforced concrete. Thus, the composite construction 
is eminently cost effective for tall buildings. 

• The weight of steelwork required in composite 
construction is significantly less than if the materials 
were used independently.

• They are more significant for medium to long spans 
than for short spans.

• Servicing requirements of modern buildings can be 
accommodated without cutting up the structural 
elements and several alternative design solutions are 
available.

• There is no need for expensive false work and formwork 
as the steel beam is capable of resisting the self-
weight of steel and concrete, by itself or with the 
assistance of a few temporary props.

• The main disadvantage of composite construction is 
the need to provide connectors at the steel-concrete 
interface. However, it is far overcome by the significant 
advantages that can be gained.

• Use of composite columns along with composite beams 
and composite deck slabs will ensure very early 
completion of structure and thereby generating rapid 
return of capital.

• Slim floor concept: this is a special type of composite 
construction where an asymmetric rolled beam 
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section is used or a steel plate is welded to the 
bottom flange of a symmetric beam. Which supports 
the profile deck and concrete topping on both sides 
and depth of beam is contained within the thickness 
of the floor slab. This technique is employed to a 
greater extent due to numerous advantages such as 
ability to cover large column free area, better seismic 
resistance, elimination of shuttering and propping in 
case of slim floor etc.

• In spite of all this it is very necessary to overcome lack 
of knowledge on steel and composite construction 
within the architectural and structural engineering 
profession. 
Composite shear wall
• Shear wall systems are one of the most commonly 

used lateral load resisting systems in most of the high-
rise buildings. The composite shear wall is nothing but 
a steel plate shear wall with a reinforced concrete wall 
attached to one side of it using bolts. The bolts connecting 
the reinforced concrete walls to steel plate shear walls 
ensures composite action by bracing the steel plate 
shear wall to the reinforced concrete shear wall and thus 
preventing the overall buckling of steel plates.

• Traditionally the reinforced concrete shear walls have 
been used as lateral-load resisting system in multistory 
buildings. It has been found that steel structures with 
reinforced concrete shear walls perform well during the 
earthquakes. However, in recent days, steel plate shear 
walls have been used to resist lateral-loads in seismic 
retrofits as well as in the design of new mid-rise and tall 
buildings.

• The main disadvantage of a reinforced concrete 
shear wall is the development of tension cracks in the 
tension zone and compressive crushing in the localized 
compression areas. Such cracks and crushing failures 
can cause spalling and splitting of walls as the cyclic 
deformations becomes larger and repeated. Another 

important disadvantage of reinforced concrete shear 
walls is its relatively high weight to strength ratio 
compared to steel, because of which reinforced concrete 
shear walls were impractical to use in many tall buildings 
with large shear forces.

• The main disadvantage of steel shear wall is the 
buckling of the compression zone of the wall, which 
results in reduced shear strength, stiffness and energy 
dissipation capacity but this can be overcome by adding 
stiffeners to the steel plates. Moreover, this will again 
result in additional fabrication costs. 

Composite shear wall on the other hand, has the 
ability to eliminate most of the disadvantages of both 
reinforced concrete, steel shear walls and absorb the 
advantages of these two construction materials, steel 
and concrete. 
 Composite shear walls can be categorized as 

‘traditional’ and ‘innovative’ shear wall. In both the 
cases, primarily a steel plate is welded to the boundary 
steel beams and columns, then a precast reinforced 
concrete shear wall is bolted to the steel plate wall 
thereby forming a composite wall.

 The main difference between the traditional and the 
innovative wall system is that in the former system 
the reinforced concrete wall is in direct contact with 
the boundary steel columns and beams, but in case 
of the latter system there is a gap in-between. This 
gap can either be left empty or filled with soft material.  

 In traditional composite shear wall both the steel 
plate and the reinforced concrete walls are active 
and assure stiffness and strength from the beginning 
of loading. As a result, not only large forces can be 
attracted to the structure because of relatively large 
stiffness of the combined system, but the reinforced 
concrete wall can also be damaged under relatively 
small lateral displacements.

I Met money one day.
I said, “You are just a piece of paper”
Money smiled and said,  
“Of course I’m a piece of paper,   
but I haven’t seen a dustbin yet, in my life”
That’s Attitude 
                                   Dr. A. P.J. Abdul Kalam
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Sl. 
No.

Chapter, 
Section or 
Heading

Description of Services Old Rate 
(percent)

New Rate 
(Percent) 

W.e.f
01.01.2022

New Rate 
(Percent) 

w.e.f
01.01.2022

[Employer – 
Project 
Authority]- 
Central 
Govt, State 
Govt, Union 
Territory and
Local 
Authority

[Employer – 
project 
Authority]- 
Government 
Entity, Govt 
Authority & 
Others

1. Heading 9954
(Constructio n 
Services)

“(iii) Composite supply of works contract as 
defined in clause (119) of section 2 of the Central 
Goods and Services Tax Act, 2017, supplied 
to the Government, a local authority or by 
way of construction, erection, commissioning, 
installation, completion, fitting out, repair, 
maintenance, renovation, or alteration of, – (a) 
a historical monument, archaeological site or 
remains of national importance, archaeological 
excavation, or antiquity specified under the 
Ancient Monuments and Archaeological Sites 
and Remains Act, 1958 (24 of 1958); (b) canal, 
dam or other irrigation works; (c) pipeline, conduit 
or plant for (i) water supply (ii) water treatment, or 
(iii) sewerage treatment or disposal.

12% 12% 18%

2. Heading 9954 
(Construction 
Services)

(iv) Composite supply of works contract as defined 
in clause (119) of section 2 of the Central Goods and 
Services Tax Act, 2017, supplied by way of construction, 
erection, commissioning, installation, completion, fitting 
out, repair, maintenance, renovation, or alteration of,- (a) 
a road, bridge, tunnel, or terminal for road transportation 
for use by general public; (b) a civil structure or any 
other original works pertaining to a scheme under 
Jawaharlal Nehru National Urban Renewal Mission or 
Rajiv Awaas Yojana; (c) a civil structure or any other 
original works pertaining to the “In-situ rehabilitation of 
existing slum dwellers using land as a resource through 
private participation” under the Housing for All (Urban) 
Mission/Pradhan Mantri Awas Yojana, only for existing 
slum dwellers; (c) „(c) a civil structure or any other 
original works pertaining to the “ln-situ redevelopment 
of existing slums using land as a resource, under the 
Housing for All (Urban) Mission/ Pradhan Mantri Awas 
Yojana (Urban);- N.No.1/2018 dated 25.01.2018 (d) 
a civil structure or any other original works pertaining 
to the “Beneficiary led individual house construction 
/ enhancement” under the Housing for All (Urban) 
Mission/Pradhan Mantri Awas Yojana; (e) a pollution

12% 12% 12%
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GST Rate on works contract services w.e.f 1st January 2022 mentioning Chapter, Section or Heading,  Description 
of Services, GST Rate before 01st January 2022 and GST Rate with effect from 1st January 2022



control or effluent treatment plant, except located as a 
part of a factory; or (f) a structure meant for funeral, burial 
or cremation of deceased „(da) a civil structure or any 
other original works pertaining to the “Economically 
Weaker Section (EWS) houses” constructed 
under the Affordable Housing in partnership by 
State or Union territory or local authority or urban 
development authority under the Housing for All 
(Urban) Mission/ Pradhan Mantri Awas Yojana 
(Urban); N.No.1/2018 dated 25.01.2018 (db) a 
civil structure or any other original works pertaining 
to the “houses constructed or acquired under the 
Credit Linked Subsidy Scheme for Economically 
Weaker Section (EWS)/ Lower Income Group 
(LIG)/ Middle Income Group1 (MlG-1)/ Middle 
Income Group-2 (MlG-2)” under the Housing for 
All (Urban) Mission/ Pradhan Mantri Awas Yojana 
(Urban); N.No.1/2018 dated 25.01.2018 (e) a 
pollution control or effluent treatment plant, except 
located as a part of a factory; or (f) a structure 
meant for funeral, burial or cremation of deceased. 
a building owned by an entity registered under 
section 12AA of the Income Tax Act, 1961 (43 of 
1961), which is used for carrying out the activities 
of providing, centralised cooking or distribution, for 
mid-day meals under the mid-day meal scheme 
sponsored by the Central Government, State 
Government, Union territory or local authorities. 
N.No.1/2018 dated 25.01.2018

3. Heading 9954 
(Construction 
Services)

(v) Composite supply of works contract as 
defined in clause (119) of section 2 of the Central 
Goods and Services Tax Act, 2017, supplied by 
way of construction, erection, commissioning, 
or installation of original works pertaining to,- 
(a) railways, excluding including N.No.1/2018 
dated 25.01.2018 monorail and metro; (b) a 
single residential unit otherwise than as a part 
of a residential complex; (c) low-cost houses up 
to a carpet area of 60 square metres per house 
in a housing project approved by competent 
authority empowered under the „Scheme of 
Affordable Housing in Partnership‟ framed by 
the Ministry of Housing and Urban Poverty 
Alleviation, Government of India; (d) low cost 
houses up to a carpet area of 60 square metres 
per house in a housing project approved “(da) 
low-cost houses up to a carpet area of 60 square 
metres per house in an affordable housing project 
which has been given infrastructure status vide 
notification of Government of India, in Ministry of 
Finance, Department of Economic Affairs vide F. 
No. 13/6/2009-INF, dated the 30th March,2017; 
N.No.1/2018 dated 25.01.2018 (e) post-harvest 
storage infrastructure for agricultural produce 
including a cold storage for such purposes; or 
(f) mechanised food grain handling system, 
machinery or equipment for units processing 
agricultural produce as food stuff excluding 
alcoholic beverages.

12% 12% 12%
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4. Heading 9954 
Construction 
Services

“(vi) Services provided to the Central Government, 
State Government, Union Territory, a local authority 
or a governmental authority by way of construction, 
erection, commissioning, installation, completion, 
fitting out, repair, maintenance, renovation, or 
alteration of – (a) a civil structure or any other 
original works meant predominantly for use other 
than for commerce, industry, or any other business 
or profession; (b) a structure meant predominantly 
for use as (i) an educational, (ii) a clinical, or(iii) an 
art or cultural establishment; or (c) a residential 
complex predominantly meant for self-use or the 
use of their employees or other persons specified 
in paragraph 3 of the Schedule III of the Central 
Goods and Services Tax Act, 2017. 

12% 12% 18%

5. Heading 9954 
(Construction 
Services)

“(vii) Composite supply of works contract as 
defined in clause (119) of section 2 of the Central 
Goods and Services Tax Act, 2017, involving 
predominantly earth work (that is, constituting 
more than 75per cent. of the value of the works 
contract) provided to the Central Government, 
State Government, Union territory, local authority, 
a Governmental Authority or a Government Entity

5% 5% 18%

6. Heading 9954 
(Construction 
Services)

(Viii) Composite supply of works contract as 
defined in clause (119) of section 2 of the Central 
Goods and Services Tax Act, 2017 and associated 
services, in respect of offshore works contract 
relating to oil and gas exploration and production 
(E&P) in the offshore area beyond 12 nautical 
miles from the nearest point of the appropriate 
base line.

12% 12% 12%

7. Heading 9954 
(Construction 
Services)

“(ix) Composite supply of works contract as 
defined in clause (119) of section 2 of the Central 
Goods and Services Tax Act, 2017 provided by a 
sub-contractor to the main contractor providing 
services specified in item (iii) or item (vi) above 
to the Central Government, State Government, 
Union territory, a local authority, a Governmental 
Authority or a Government Entity.

12% 12% 18%

8. Heading 9954 
(Construction 
Services)

(X) Composite supply of works contract as 
defined in clause (119) of section 2 of the Central 
Goods and Services Tax Act, 2017 provided by a 
sub-contractor to the main contractor providing 
services specified in item (vii) above to the Central 
Government, State Government, Union territory, 
a local authority, a Governmental Authority or a 
Government Entity.

5% 5% 18%

9. Heading 9954 
(Construction 
Services)

Any other works contract services other than 
those mentioned above

18% 18% 18%

Compiled by Sakthi Services / KSDK and Company LLP
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Important GST updates applicable from 
1st January 2022 
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15.12.2021 Üù¢Á ï¬ìªðø¢ø 9õ¶ ªêòø¢°¿ ñø¢Áñ¢ ªð£¶è¢°¿ Ãì¢ì 
àðêó¤ð¢ð£÷£¢èÀìù¢ ñò¢ò ï¤£¢õ£è¤è÷¢. 

Üè¤ô Þï¢î¤ò èì¢´ï£¢ ñ£ï£ì¢®ù¢ ãø¢ð£´è÷¢ °ø¤î¢î Ýò¢¾è¢Ãì¢ìñ¢  
15.12.2021 Üù¢Á ñ£ï£ì¢´ Ý«ô£êèó£ù î¤¼. B. ê¦ùò¢ò£ Üõ£¢èÀñ¢,  

ºù¢ù£÷¢ Üè¤ô Þï¢î¤ò ¶¬íî¢î¬ôõî¢ î¤¼. ÿó£ñ¢ Üõ£¢èÀñ¢ èôï¢¶ 
ªè£í¢´ Ý«ô£ê¬ù õöé¢è¤ù£¢.



21.12.2021 Üù¢Á ïñ¶ ñò¢ò Üóé¢è¤ô¢ ï¬ìªðø¢ø ñ£ï¤ô Ü÷õ¤ô£ù 
ñò¢òî¢î¬ôõ£¢ ñø¢Áñ¢ °¿î¢î¬ôõ£¢è÷¢ Ãì¢ìºñ¢ ñ£ï¤ô Ü÷õ¤ô£ù 

2022ñ¢ Ýí¢®ø¢è£ù  ï£÷¢è£ì¢® ªõ÷¤ò¦´ñ¢ ï¬ìªðø¢ø¶. 
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21.12.2021 Üù¢Á ïñ¶ ñò¢ò Üóé¢è¤ô¢ ï¬ìªðø¢ø ñ£ï¤ô Ü÷õ¤ô£ù 
ñò¢òî¢î¬ôõ£¢ ñø¢Áñ¢ °¿î¢î¬ôõ£¢è÷¢ Ãì¢ìºñ¢ ñ£ï¤ô Ü÷õ¤ô£ù 

2022ñ¢ Ýí¢®ø¢è£ù  ï£÷¢è£ì¢® ªõ÷¤ò¦´ñ¢ ï¬ìªðø¢ø¶. 
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ªîù¢ùè ñò¢òî¢î¤ù¢ 2022ñ¢ Ýí¢®ø¢è£ù ï£÷¢è£ì¢® ªõ÷¤ò¦´

ï£ñè¢èô¢ ñò¢òî¢î¤ù¢ 2022ñ¢ Ýí¢®ø¢è£ù ï£÷¢è£ì¢® ªõ÷¤ò¦´

î¤¼ê¢ê¤ó£ð¢ð÷¢÷¤ ñò¢òî¢î¤ù¢ 2022-ñ¢ Ýí¢®ø¢è£ù ï£÷¢è£ì¢® ªõ÷¤ò¦´
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DR. Colonel.   
P Nallathambi 
Ph.D (Structural Engg),  
ME, MBA, FIE, FIV)

ANCHORAGES CONCRETE 
CONSTRUCTION
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SOUTHERN CENTRE ACTIVITIES
02.12.2021 & 03.12.2021
î¬ô¬ñòèî¢î¤ù¢ õ¼ì£ï¢î¤ó Ãì¢ìºñ¢ Íù¢ø£õ¶ ªð£¶è¢°¿ ñø¢Áñ¢ «ñô£í¢¬ñè¢°¿ Ãì¢ìºñ¢ ®êñ¢ð£¢ 2 ñø¢Áñ¢ 
3ï¢ «îî¤ò¤ô¢ ï¬ìªðø¢ø¶.  ªüò¢Ìó¤ô¢ ï¬ìªðø¢ø¶.  ªîù¢ùè ñò¢òî¢î¤ù¢ ê££¢ð¤ô¢ 24 àÁð¢ð¤ù£¢è÷¢ èôï¢¶ ªè£í¢´ 
ê¤øð¢ð¤î¢îù£¢.  Üè¢Ãì¢ìî¢î¤ô¢  Üè¤ô Þï¢î¤ò Ü÷õ¤ô¢ 2020---21ñ¢ Ýí¢®ø¢è£ù “OVER ALL BEST CENTRE” õ¤¼¶ ïñ¶ 
ñò¢òî¢î¤ø¢°ñ¢ “BEST PUBLICATION AWARD” ïñ¶ êî£¢ù¢ ð¤ô¢ì£¢ ñ£î Þî¿è¢°ñ¢ Üø¤õ¤è¢èð¢ðì¢ì¶. 

14.12.2021 
èì¢´ñ£ùî¢ ªî£ö¤ô£÷£¢ ïôõ£ó¤òî¢î¤ù¢ ê££¢ð¤ô¢ ï¬ìªðø¢ø Ãì¢ììî¢î¤ô¢ ñ£ï¤ôî¢î¬ôõ£¢ î¤¼. R. ê¤õè¢°ñ££¢ Üõ£¢èÀñ¢, 
ñò¢òî¢î¬ôõ£¢ î¤¼. L. ê£ï¢î°ñ££¢ Üõ£¢èÀñ¢ èôï¢¶ ªè£í¢ìù£¢. 

15.12.2021   
30õ¶ Üè¤ô Þï¢î¤ò èì¢´ï£¢ ñ£ï£ì¢´ ãø¢ð£´ °ø¤î¢¶ ïñ¶ ñò¢ò Ü½õôèî¢î¤ô¢ Ý«ô£ê¬ùè¢Ãì¢ìñ¢ 
ïìî¢îð¢ðì¢ì¶.  Þî¤ô ºù¢ù£÷¢ Üè¤ô Þï¢î¤òî¢î¬ôõ£¢ î¤¼. B. ê¦ùò¢ò£ Üõ£¢èÀñ¢, ºù¢ù£÷¢ Üè¤ô Þï¢î¤òî¢ 
¶¬íî¢î¬ôõ£¢ î¤¼. ÿó£ñ¢ Üõ£¢èÀñ¢ èôï¢¶ ªè£í¢´ Ý«ô£ê¬ùè÷¢ õöé¢è¤ù£¢. Þî¤ô¢ «êõ£óî¢ù£ ð¦û¢ñ£  
î¤¼. R. Þó£î£è¤¼ì¢®íù¢, àìù® ºù¢ù£÷¢ Üè¤ô Þï¢î¤òî¢î¬ôõ£¢ î¤¼. Mu. «ñ£èù¢, ºù¢ù£÷¢ è£ð¢ð£÷£¢ î¤¼. 
J.R. «ê¶ó£ñô¤é¢èñ¢ Üõ£¢è÷¢, Üè¤ô Þï¢î¤ò ¶¬íî¢î¬ôõ£¢ î¤¼. S. Üò¢òï£îù¢, Üõ£¢è÷¢, ñ£ï¤ôî¢î¬ôõ£¢ î¤¼. 
R. ê¤õè¢°ñ££¢ Üõ£¢è÷¢, ªîù¢ñí¢ìô ªêòô£÷£¢ î¤¼. K. ªõé¢è«ìêù¢ Üõ£¢è÷¢, ñò¢òî¢î¬ôõ£¢ î¤¼. L. ê£ï¢î°ñ££¢ 
Üõ£¢è÷¢, ¶¬íî¢î¬ôõ£¢ î¤¼. R.R. ÿî£¢, ñò¢òê¢ªêòô£÷£¢ î¤¼. A.N. ð£ô£ü¤ Üõ£¢èÀñ¢ èôï¢¶ ªè£í¢ìù£¢. 

Üù¢Á ñ£¬ô ï¬ìªðø¢ø ªêòø¢°¿ ñø¢Áñ¢ ªð£¶è¢°¿ Ãì¢ìî¢î¤ô¢ ªîù¢ùè ñò¢òî¢î¤ù¢ 2022ñ¢ Ýí¢®ø¢è£ù 
ï£ì¢°ø¤ð¢ð¤¬ù Üè¤ô Þï¢î¤ò ¶¬íî¢î¬ôõ£¢ î¤¼. S. Üò¢òï£îù¢ Üõ£¢è÷¢ ªõ÷¤ò¤ì ð¦û¢ñ£ î¤¼. R. Þó£î£è¤¼ì¢íù¢ 
Üõ£¢è÷¢ ªðø¢Áè¢ªè£í¢ì££¢. 

16.12.2021 
Üù¢Á ñ£í¢¹ñ¤° îñ¤öè ºîô¢õ£¢ î¤¼. M.K. ú¢ì£ô¤ù¢ Üõ£¢è¬÷ «ïó¤ô¢ êï¢î¤î¢¶ èì¢®ì õ¬ó¾ ðì ÜÂñî¤ 
è£ôî¢î¤¬ù 5 Ýí¢®ô¤¼ï¢¶ 8 Ýí¢´è÷£è àò£¢î¢î¤ò¬ñè¢è£¾ñ¢, ñ¬ùð¢ð¤ó¤¾ ñø¢Áñ¢ ñ¬ùèÀè¢° 60 ï£ì¢èÀè¢°÷¢ 
ÜÂñî¤ õöé¢èî¢îè¢è õ¬èò¤ô¢ åø¢¬ø ê£÷ó º¬ø õ¤¬óõ£è Üø¤ºèð¢ð´î¢îð¢ð´ñ¢ âù¢Á Üø¤õ¤î¢î¬ñè¢è£¾ñ¢ 
ïù¢ø¤ ªîó¤õ¤è¢èð¢ðì¢ì¶.

21.12.2021 
Üù¢Á ïñ¶ ñò¢ò Ü½õôèî¢î¤ô¢ à÷¢÷ ðî¢ñÌûù¢ A. ó£ñè¤¼û¢í£ Ãì¢ì Üóé¢è¤ô¢ ñ£ï¤ô Ü÷õ¤ô£ù 
ñò¢òî¢î¬ôõ£¢è÷¢ ñø¢Áñ¢ °¿î¢î¬ôõ£¢è÷¢ Ãì¢ìñ¢ ïñ¶ ñò¢òî¢î¤ù¢ àðêó¤ð¢ð¤ô¢ ªõ° õ¤ñó¤¬êò£è ï¬ìªðø¢ø¶. 
Þè¢Ãì¢ìî¢î¤ô¢ 2022 Ýí¢®ø¢è£ù ñ£ï¤ô ï£ì¢°ø¤ð¢ð¤¬ù Üè¤ô Þï¢î¤ò ¶¬íî¢î¬ôõ£¢ î¤¼. S. Üò¢òï£îù¢ Üõ£¢è÷¢ 
ªõ÷¤ò¤ì ð¦û¢ñ£ î¤¼. R. Þó£î£è¤¼ì¢íù¢ Üõ£¢è÷¢ ªðø¢Áè¢ªè£í¢ì££¢. 








