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	 Üù¢¹¬ìò¦£¢ õíè¢èñ¢

	

Üï¢î Ýê¤ó¤ò¬ó âô¢ô£ ñ£íõ£¢èÀñ¢ «ïê¤î¢î££¢è÷¢. è£óíñ¢ è®ùñ£è ð£ìî¢¬î»ñ¢ â÷¤¬ñò£ù àî£óíé¢è¬÷è¢ ªè£í¢´ 

¹ó¤ò ¬õð¢ðî¤ô¢ Üõ£¢ õô¢ôõó£è Þ¼ï¢î££¢.  Üõó¤ìñ¢ ð®î¢î ñ£íõ£¢è÷¢ ªðó¤ò ªðó¤ò ðîõ¤è¬÷ õè¤î¢î££¢è÷¢. Üõ£¢èÀè¢° 

âî¢î¬ù«ò£ Ýê¤ó¤ò£¢è÷¢ Þ¼ï¢î¤¼ï¢î «ð£î¤½ñ¢ Üõ£¢ «ñô¢ è£ì¢®ò Üù¢¬ð»ñ¢ ñó¤ò£¬î¬ò»ñ¢ Üõ£¢è÷¢ ñø¢øõ£¢è÷¤ìñ¢  

è£ì¢ìõ¤ô¢¬ô. Üõ¼ñ¢ îù¢ ñ£íõ£¢è¬÷ ñ¤è¾ñ¢ «ïê¤î¢î££¢. Üõ£¢èÀ¬ìò ªõø¢ø¤¬ò îù¢ ªê£ï¢îð¢ ð¤÷¢¬÷è÷¤ù¢ ªõø¢ø¤ªòù 

Üõ£¢ ñè¤ö¢ï¢î££¢.  Ýù£ô¢ å«ó å¼ àí¢¬ñ ñì¢´ñ¢ Üõ£¢ ñùî¤ô¢ ªï¼ìô£è Þ¼ï¢î¶.  ðîõ¤, ðíñ¢ ªè÷óõñ¢ Ýè¤õø¢ø¤ô¢ 

àò£¢ï¢¶ õ¤÷é¢è¤ò Üõ¼¬ìò ñ£íõ£¢è÷¢ ñè¤ö¢ê¢ê¤ò£è Þ¼ð¢ðî£è Üõ¼è¢°î¢ ªîó¤òõ¤ô¢¬ô. ñù à¬÷ê¢êô¢è÷¢, ð¤óê¢ê¬ùè÷¢ 

ï¤¬øï¢î õ£ö¢è¢¬è º¬øò¤ô¢ Üõ£¢è÷¢ õ£ö¢ï¢¶ õï¢î££¢è÷¢ âù¢ð¬î Üõ£¢ àí£¢ï¢î££¢. ªðó¤ò ªðó¤ò ê£î¬ùè÷¢ ¹ó¤ò æ®è¢ 

ªè£í¢®¼ï¢î æì¢ìî¢î¤ô¢ ñè¤ö¢ê¢ê¤¬ò Üõ¼¬ìò ñ£íõ£¢è÷¢ ªî£¬ôî¢î¤¼ï¢î££¢è÷¢.  

	 Üõ¼¬ìò ñ£íõ£¢è÷¢ âô¢«ô£¼ñ¢ Üõ¼¬ìò ð¤øï¢î ï£Àè¢° åù¢Á «ê£¢ï¢¶ Üõ¬ó è¾óõ¤è¢è º®¾ ªêò¢î££¢è÷¢. 

Üîø¢° ºù¢¹ å¼ ï£÷¢ îù¢ õ¦ì¢®ô¢ «îù¦£¢ Ü¼ï¢î Üõ£¢è÷¢ Ü¬ùõ¬ó»ñ¢ õóê¢ªê£ù¢ù££¢. Üõ£¢è÷¤ìñ¢ ñè¤ö¢ê¢ê¤»ìù¢ 

à¬óò£®ù££¢.  ð¤ù¢ îù¢ ê¬ñòô¬øè¢° ªêù¢ø Üõ£¢ ªðó¤ò ð£î¢î¤óñ¢ åù¢ø¤ô¢ îò£ó¤î¢¶ ¬õî¢î¤¼ï¢î Åì£ù «îù¦¬óè¢ ªè£í¢´ 

õï¢î££¢.  «ñ¬ê ñ¦¶ ¬õî¢î¤¼ï¢î õ¤îõ¤îñ£ù îñ¢÷£¢è¬÷è¢ è£í¢ð¤î¢¶ Üõ£¢è¬÷ î£é¢è«÷ áø¢ø¤è¢ ªè£í¢´ °®è¢èê¢ ªê£ù¢ù££¢.

Üî¤ô¢ õ¤¬ô»ò£¢ï¢î îñ¢÷ó¤ô¤¼ï¢¶ ñ¤è ñô¤õ£ù îñ¢÷£¢ õ¬ó Þ¼ï¢î¬îè¢ èõù¤î¢î ñ£íõ£¢è÷¢ Þòô¢ð£è«õ õ¤¬ô»ò£¢ï¢î, 

Üöè£ù îñ¢÷£¢è¬÷«ò «î£¢ï¢ªî´î¢¶è¢ ªè£÷¢õî¤ô¢ ºí¢®ò®î¢¶è¢ ªè£í¢´ «ð£ù££¢è÷¢. Üï¢î îñ¢÷£¢è÷¤ô¢ «îù¦¬ó áø¢ø¤è¢ 

°®î¢î Üõ£¢è÷¢ «îù¦ó¤ù¢ ²¬õ ðø¢ø¤ Ýê¤ó¤òó¤ìñ¢ ¹èö¢ï¢î££¢è÷¢.

	 Ýê¤ó¤ò£¢ àé¢èÀè¢° å¼ õ£ö¢è¢¬è ð£ìî¢¬î»ñ¢ ªê£ô¢ô¤î¢î¼è¤«øù¢ âù¢Á Ãø¤ “âî¢î¬ù«ò£ îñ¢÷£¢è÷¢ Þ¼ï¢î «ð£î¤½ñ¢  

ï¦é¢è÷¢ Üöè£ù õ¤¬ô»ò£¢ï¢î îñ¢÷£¢è¬÷ â´è¢è «ð£ì¢® «ð£ì¢´è¢ ªè£í¢´ «ð£ù¦£¢è÷¢,  Ýù£ô¢ â´î¢î¶ âï¢î îñ¢÷ó£è 

Þ¼ï¢î£½ñ¢ àí¢¬ñò¤ô¢ àé¢èÀè¢° ºè¢è¤òñ£ù¶ ï¦é¢è÷¢ °®î¢î «îù¦£¢î£ù¢,  Üîù¢ ²¬õ»ñ¢ îóºñ¢ ñì¢´«ñ ï¦é¢è÷¢ ¼ê¤è¢è 

ðòù¢ð´è¤ø¶.  Ü«î «ð£ô¢ îñ¢÷ó¤ù¢ îóñ¢ «îù¦ó¤ù¢ îóî¢¬î âð¢ð®î¢ î¦£¢ñ£ù¤ð¢ðî¤ô¢¬ô«ò£ Ü¶ «ð£ô àé¢è÷¢ «õ¬ô, ðîõ¤, 

Üï¢îú¢¶ Ýè¤ò¬õ àé¢è÷¢ õ£ö¢è¢¬èò¤ù¢ îóî¢¬î î¦£¢ñ£ù¤ð¢ðî¤ô¢¬ô.  «î£ø¢øé¢è÷¤ô¢ Üî¤è èõùî¢¬îî¢ î¼ñ¢«ð£¶ àí¢¬ñò£ù 

õ£ö¢è¢¬è¬ò ï£ñ¢ «è£ì¢¬ì õ¤ì¢´õ¤´è¤«ø£ñ¢.  õ£ö¢è¢¬è¬ò ¼ê¤è¢èèî¢ îõø¤ õ¤´è¤«ø£ñ¢.  âî¢î¬ùî£ù¢ ªðø¢ø£½ñ¢ à÷¢ñùñ¢ Üï¢î 

àí¢¬ñ¬ò àí£¢ï¢î¤¼ð¢ðî£ô¢ Ü¶ âù¢Áñ¢ Üî¤¼ð¢î¤ò£è«õ Þ¼è¢è¤ø¶” âù¢Á º®î¢î££¢.

	 Þî¢î¬ù ï£ì¢è÷¢ Üõ£¢ ªê£ô¢ô¤î¢ îï¢î ð£ìé¢è¬÷ õ¤ì Þð¢«ð£¶ ªê£ô¢ô¤î¢ îï¢î õ£ö¢è¢¬è ð£ìî¢¬î Üõ£¢è÷¢ àí£¢ï¢¶ 

ªè£í¢ì££¢è÷¢.

		  Üõ£Þô¢ô££¢è¢° Þô¢ô£°ñ¢ ¶ù¢ðñ¢ Üç¶àí¢«ìô¢

		  îõ£Ü¶ «ñù¢«ñô¢ õ¼ñ¢.

						      -	 î¤¼è¢°ø÷¢

	 Üù¢¹ìù¢

	 º. «ñ£èù¢




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	 âù¢ Üù¢ð¤ø¢°ñ¢ ð£êî¢î¤ø¢°ñ¢ àó¤ò ªîù¢ùè ñò¢ò àÁð¢ð¤ù£¢èÀè¢° õíè¢èñ¢

	 èìï¢î Þóí¢´ õ¼ìé¢è÷£è âù¢¬ù Þï¢î ¹èö¢õ£ò¢ï¢î Üè¤ô Þï¢î¤ò èì¢´ï£¢ êé¢è  ªîù¢ùè ñò¢òî¢î¬ôõó£è ðí¤ò¤ô¢ 

Üñ£¢î¢î¤ âùè¢° º¿ åî¢¶¬öð¢¹ ïô¢è¤ âù¢¬ù ªêõ¢õ«ù ðí¤ò£ø¢ø ÜÂñî¤î¢¶ âù¢Â¬ìò ðí¤ò¤ô¢ Þ¼ï¢î ï¤¬ø °¬øè¬÷ 

²ì¢®è¢è£ì¢® Þï¢î ñò¢òî¢î¤ù¢ õ÷£¢ê¢ê¤ò¤ô¢ ðé¢° ªðø¢ø ñò¢ò àÁð¢ð¤ù£¢èÀè¢°ñ¢  ñø¢Áñ¢ ïñ¢«ñ£´ Þ¬íï¢¶  ïñ¢º¬ìò èì¢´ï£¢ 

êºî£òºñ¢ õ÷ó ªêõ¢ªõù ðí¤ò£ø¢ø õö¤è£ì¢®ò àé¢è÷¢ Ü¬ùõ¼è¢°ñ¢ âù¢Â¬ìò ïù¢ø¤è¬÷ è£í¤è¢¬èò£è¢°è¤«øù¢.

	 «ñ½ñ¢ Þï¢î ªîù¢ùè ñò¢òñ¢  èìï¢î Þóí¢´ õ¼ìé¢è÷£è ï£ñ¢¢ â´î¢¶ ¬õî¢î ðô¢«õÁðì¢ì «ð£ó£ì¢ìé¢è÷¢, èì¢´ï£¢ 

êºî£ò ð¤óê¢ê¬ùè÷¢ ñø¢Áñ¢ Üóê£é¢èî¢¶ìù£ù «ðê¢² õ££¢î¢¬îè÷¢ Ü¬ùî¢î¤½ñ¢ ªõø¢ø¤ èí¢´÷¢«÷£ñ¢  âù¢ð¬î»ñ¢ ñè¤ö¢ê¢ê¤»ìù¢ 

àé¢è«÷£´ ðè¤£¢ï¢¶ ªè£÷¢è¤«øù¢.  «ñø¢Ãø¤ò Ü¬ùî¢î¤½ñ¢ âù¢Âìù¢ Þ¬íï¢¶ ðí¤ò£ø¢ø¤ò Ü½õôè ï¤£¢õ£è¤è÷¢ ñø¢Áñ¢ 

àÁð¢ð¤ù£¢è÷¢ Ü¬ùõ¬ó»ñ¢ Þï¢î «ïóî¢î¤ô¢ ð£ó£ì¢ìè¢ èì¬ñð¢ðì¢´÷¢«÷ù¢.

	 Þï¢î ñò¢òñ¢ ðô¢«õÁ õ¬èð¢ðì¢ì ð¤óê¢ê¬ùè¬÷ êï¢î¤î¢î «ð£¶ âé¢è¬÷ âô¢ô£ñ¢ áè¢èð¢ð´î¢î¤ âð¢ð®ð¢ðì¢ì ð¤óê¢ê¬ùè÷¢ 

âù¢ø£½ñ¢ Üõø¢ø¤ø¢° îè¢è Ý«ô£ê¬ùè÷¢ õöé¢è¤ Þï¢î ñò¢òî¢¬î ªêõ¢õ«ù õö¤ ïìî¢î àîõ¤ò£è Þ¼ï¢î ïñ¢º¬ìò î¬ôõ£¢ 

ð¦û¢ñ£¢ R. Þóî£è¤¼ì¢®íù¢ Üõ£¢èÀè¢°ñ¢, ïñ¢º¬ìò Üí¢íù¢ î¤¼. Mu. «ñ£èù¢ Üõ£¢èÀè¢°ñ¢  Þï¢î  «ïóî¢î¤«ô âù¢Â¬ìò 

ïù¢ø¤è¬÷»ñ¢ ð£ó£ì¢´îô¢è¬÷»ñ¢ ªîó¤õ¤î¢¶è¢ ªè£÷¢è¤«øù¢. «ñ½ñ¢ Þï¢î ñò¢òî¢î¤ù¢ Íî¢î î¬ôõ£¢è÷£ù î¤¼. J.R. «ê¶ó£ñô¤é¢èñ¢, 

î¤¼, K.. Þó£ñ£Âüñ¢, î¤¼. D, ¶è¢è£ó£ñ¢, î¤¼. S. Üò¢òï£îù¢,         î¤¼. O.K. ªêô¢õó£ü¢, î¤¼. R. ê¤õè¢°ñ££¢. ñø¢Áñ¢ 

Íî¢î àÁð¢ð¤ù£¢è÷¢ âù¢Âìù¢ Þ¬íï¢¶ «î¬õò£ù «ïóî¢î¤ô¢ âùè¢° Ý«ô£ê¬ùè÷¢ õöé¢è¤ Þï¢î ñò¢òî¢î¤ù¢ õ÷£¢ê¢ê¤ò¤ô¢ 

ðé¢è£ø¢ø¤òîø¢è£è Üõ£¢èÀè¢°ñ¢ âù¢ ïù¢ø¤è¬÷ è£í¤è¢¬èò£è¢°è¤ù¢«øù¢.

âô¢ô£õø¢ø¤ø¢°ñ¢ «ñô£è âù¢Âìù¢ èìï¢î Þóí¢´ õ¼ìºñ¢ Þ¬íï¢¶ ï£ù¢ â´è¢°ñ¢ º®¾èÀè¢°ñ¢ âù¢Â¬ìò ðí¤ò¤½ñ¢ 

ðé¢«èø¢Á Þï¢î ñò¢òñ¢ «ñ½ñ¢ õ÷£¢ê¢ê¤ ªðø åî¢¶¬öð¢¹ ïô¢è¤ò ïñ¢ ñò¢òî¢î¤ù¢ Ü¬ùî¢¶ MC, GC, EC àÁð¢ð¤ù£¢èÀè¢°ñ¢ ðô¢«õÁ 

°¿è¢è÷¤ù¢ ªð£Áð¢¬ð ãø¢Á Üï¢îè¢ °¿è¢è÷¤ô¢  ªêñ¢¬ñò£è ðí¤ò£ø¢ø¤ò ïí¢ð£¢èÀè¢°ñ¢, âù¢Â¬ìò Ü½õôè ï¤£¢õ£è¤è÷£ù 

î¤¼. L. ªõé¢è«ìêù¢, î¤¼. S. Þó£ñð¢ð¤ó¹, î¤¼. L.. ê£ï¢îè¢°ñ££¢,     î¤¼. R..ð££¢î¢î¤ðù¢ Üõ£¢èÀè¢°ñ¢ âù¢Â¬ìò ñùñ££¢ï¢î 

ïù¢ø¤è¬÷ ªîó¤õ¤î¢¶è¢ ªè£÷¢è¤«øù¢.  «ñ½ñ¢ âù¢Âìù¢ ðí¤ò£ø¢ø¤ò Ü½õôè àîõ¤ò£÷£¢èÀè¢°ñ¢ ïù¢ø¤¬òî¢ ªîó¤õ¤î¢¶è¢ 

ªè£÷¢è¤«øù¢.  

2018-19ñ¢ Ýí¢®ù¢ ªîù¢ùè ñò¢ò ¹î¤ò î¬ôõó£è ðîõ¤«òø¢°ñ¢ î¤¼. L. ªõé¢è«ìêù¢ ñø¢Áñ¢  Üõ£¢èÀìù¢ Þ¬íï¢î ñø¢ø 

Üôõôè ï¤£¢õ£è¤èÀè¢°ñ¢ Üõ£¢è÷¢ ðí¤ ê¤øð¢ð£è ï¬ìªðø âù¢ õ£ö¢î¢¶è¢è¬÷ ªîó¤õ¤î¢¶è¢ ªè£÷¢è¤«øù¢.

 	

«ñ½ñ¢ ï£ù¢ Þï¢î ñò¢òî¢î¤ù¢ õ÷£¢ê¢ê¤è¢è£è¾ñ¢ ñò¢òî¢î¤ù¢ ïù¢¬ñè¢è£è¾ñ¢ ªî£ì£¢ï¢¶ ð£´ð´«õù¢ âù¢Áñ¢ àÁî¤ Ãø¤ àé¢è÷¢ 

Ü¬ùõ¼è¢°ñ¢ ñ¦í¢´ñ¢ å¼º¬ø ïù¢ø¤ Ãø¤ õ¤¬ìªðÁè¤«øù¢.

	 àé¢è÷¢ Üù¢¹ìù¢ 

	 K. ªõé¢è«ìêù¢.



.............
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Underwater Construction 

By A.R.Santhakumar 

There are often situations, such as basements, sewerage, and marine works, in 
which concrete is to be placed underwater. In diaphragm wall construction, 
concrete is placed in a trench filled with bentonite slurry. Concrete cast 
underwater should not fall freely through the water; otherwise it may be leached 
and become segregated. When concrete has to be deposited underwater, one of 
two courses may be adopted. Either the space may be enclosed and the water 
excluded temporarily or the concrete may be placed directly in the water using 
one of the following underwater placement methods. 

Tremie method 
A tremie pipe is about 20 cm in diameter. It is a steel pipe strong enough to 
withstand the external pressure of water. A flanged steel pipe of adequate 
strength is used for the purpose. A funnel is fitted to the top of this pipe for easy 
pouring of concrete. The bottom end of the pipe is closed with a thick 
polyethylene cap or similar material to prevent the ingress of water. 

The pipe is lowered into the water and made to rest at the location of the 
concreting as shown in Fig 1(a). Concrete slump is kept high, 150–250 mm, so 
that it can flow freely without the mix having a tendency to segregate or bleed. 
To obtain cohesive and easy-flowing concrete, a high percentage of sand (40% 
to 50% of the total weight of aggregate) is used. In addition, the cement content 
is kept higher. For 40 mm maximum size of aggregate IS: 456–2000 
recommends a minimum cement content of 350 kg/m3 for underwater 
concreting. For 20-mm aggregate, the cement content is kept in the range of 380 
to 390 kg/m3. Water-reducing admixtures and pozzolanas can also be used to 
make the concrete durable and workable. 

The whole length of the tremie pipe is filled with concrete. It is then lifted up 
and given a slight jerk by a winch and pulley arrangement as shown in Fig.1 (b). 
This helps the concrete to dislodge the bottom cover and the concrete gets 
discharged in place. However, care must be taken to ensure that the bottom of 
the end pipe remains inside the discharged concrete, so that no water can enter 
the tremie pipe from the bottom. Concrete is again poured through the funnel, 
and when the whole length of the pipe is filled with concrete, it is lifted slightly 

Underwater Construction
By Prof.A.R.Santhakumar
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A.R.Santhakumar
Former Dean (Civil Engineering),
Anna University, Chennai, India

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

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

GROUND IMPROVEMENT TECHNIQUES:

1. VIBRO-COMPACTION:

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

Ground Improvement
Techniques

Ground Improvement Techniques 

A.R.Santhakumar 

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

GROUND IMPROVEMENT: 

 

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

GROUND IMPROVEMENT TECHNIQUES: 

1. VIBRO-COMPACTION: 
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and jerked taking care that the lower end remains embedded in concrete. This 
way the tremie pipe is filled with concrete and discharged sequentially till the 
concrete attains a level higher than the water level. In this way concrete does 
not get affected by water except the top or last layer. This defective concrete is 
then removed and rectified. For good results, it is essential that a steady, 
uninterrupted flow of concrete is maintained through the tremie pipe. 

Deep dump bucket method 
The deep dump bucket is a specially made bucket {Fig. 2(a)} with its bottom 
opening downwards and outward when it is lowered down and tipped. When the 
bucket touches the bed, the skirts get lowered, the bucket is opened by a 
mechanism, and the concrete is discharged as shown in Fig. 2(b). The lowered 
skirts protect the concrete from the surrounding water. However, the results 
may not be fully satisfactory, as a certain amount of cement in the concrete may 
still be washed off by the water. 

Instead of a bucket, gunny bags filled with dry or semi-dry mixtures of 
cement and fine and coarse aggregate can also be used and lowered down in 
water and opened out at the bottom without disturbing the water. 

Grouting method 
A series of round gages made of 50-mm mesh of 6-mm steel and extending over 
the full height to be concreted are prepared and laid vertically over the area to 
be concreted, so that the distances between the casters of the cages and also to 
the faces of the concrete do not exceed 1 m. Stone aggregate of size between 50 
mm and 200 mm is carefully deposited outside the steel cages over the full area 
over the height to be concreted. This is done to prevent the displacement of the 
cages. 

A cement–sand (1:2) grout with a water–cement ratio between 0.6 and 0.8 is 
prepared using a mechanical mixer. This is sent down under pressure (of about 
20 kg/cm2) through a 38–50 mm diameter pipe terminating into steel cages. As 
the grouting proceeds, the pipe is raised gradually up to a height of not more 
than 60 cm above its starting level, after which it is withdrawn and placed into 
the next cage for further grouting by the same procedure. After grouting the 
whole area for a height of about 60 cm, the same operation is repeated, if 
necessary, for the next layer of 60 cm and so on. 

The grout quantity sent down should be sufficient to fill all the voids, which 
Southern Builders | 8
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may be either ascertained or assumed to be 55% of the volume to be concreted. 

Using bags 

Old cement polypropylene bags are filled up to about two-thirds with 
concrete and their open ends are securely tied or sewn to make the 
bags square ended. These bags are deposited underwater in alternate 
header and stretcher courses so that all the bags are interlocked to 
form one solid mass. The placement of bags should be such that the 
mouths of the bags face away from the free surface. This enables a 
good bond between the placed bags. The course of bags may be held 
together by driving steel spikes through them after placing. In deep 
water, the services of a diver are necessary for a satisfactory job. 

Pumping 
Concrete can be placed underwater through direct pumping. The vertical end of 
the pipelines is always inserted sufficiently deep into the previously poured 
concrete. The pipe should not move sideways during pumping. The direct 
pumping method is similar to the tremie method except that in the former case 
concrete is pumped through the pipe instead of depositing through buckets. 

Pre-placed aggregate method 
In this method, the formwork placed under water is packed with well-graded 
stone aggregate and then grout is injected into the mass to fill the voids. This 
method is used particularly for repairing existing underwater structures such as 
jetties, wharfs, spillways, and piers. 

Precautions required during underwater concreting 
The following precautions should be taken during underwater concreting.  

(a) Dry ingredients should not be dumped into water, nor should the concrete be 
allowed to fall through water from any height. 

(b) Pumping or bailing out of water should not be done while the concrete is 
being deposited, and within 24 h of placing the concrete, as it may suck the 
cement particles of the laid concrete. 

(c) No tamping, ramming, or compaction of concrete should be done until the 
concrete surfaces rises above the water level. 

(d) The concrete mix should be rich and have 10% to 30% extra cement. The 
cement content of concrete should be not less than 380–390 kg/m3. 

(e) The aggregates should be properly graded to reduce voids to a minimum and 
Southern Builders | 9
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produce a concrete mass of excellent plasticity and strength. 
(f) Concrete should not be placed in very cold water, as this causes hardening 

problems. Accelerators such as sodium chloride or sodium silicates can be 
used based on requirement. 

(g) No construction joint is allowed within 600 mm below the water level. 
Underwater concreting should be done in one continuous operation. 

Underwater concreting is a specialized operation. It needs appropriate 
equipment, material, and operation skills. It should be done under good 
supervision. 

 

 

 
 

 

 
 

 

 

 

Fig. 1  Tremie method of concreting 

 

 

 

 

 

 

Fig. 2  Placement with bottom dump bucket 
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GST ALERT DATED 30.03.2018 
SUMMARY OF IMPORTANT DECISIONS, GST NOTIFICATIONS, ORDERS & 

CIRCULARS IN MARCH 2018 

Extension of Due Dates 

(i) The period for furnishing the statement in Form GST TRAN-2 has been 
extended till the 30th day of June 2018 vide Order No.1/2018 dated 
28.03.2018. 

(ii) In terms of Notification No.18/2018-CT, the time limit for furnishing details 
of outward supply in Form GSTR-1 for registered persons having aggregate 
turnover more than 1.5 crores in the preceding financial year or the current 
financial year has been extended in the following manner: 

Sl. No. Month Last date for filing 
1.  April, 2018 31st May, 2018 
2.  May, 2018 10th June, 2018 
3.  June, 2018 10th July, 2018 

(iii) Registered persons having aggregate turnover upto 1.5 crores in the 
preceding financial year or current financial year shall furnish details of 
outward supply in Form GSTR-1 effected during the quarter April to June 
2018 till 31st day of July 2018. 

(iv) Time limit for furnishing return by an input service distributor (ISD) in 
Form GSTR-6 for the months of July 2017 to April 2018 has been extended 
till the 31st day of May 2018. 

(v) Time limit for specialized agencies of UNO, Consulates, Embassies, etc. as 
specified for claiming refund of taxes paid on notified supplies has been 
extended and accordingly application for refund must be made to the 
jurisdictional tax authority in such form and manner as specified before the 
expiry of 18 months from the last date of the quarter in which such supply 
was received. 
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GST ALERT DATED 30.03.2018 
SUMMARY OF IMPORTANT DECISIONS, GST NOTIFICATIONS, ORDERS & 

CIRCULARS IN MARCH 2018 

Extension of Due Dates 

(i) The period for furnishing the statement in Form GST TRAN-2 has been 
extended till the 30th day of June 2018 vide Order No.1/2018 dated 
28.03.2018. 

(ii) In terms of Notification No.18/2018-CT, the time limit for furnishing details 
of outward supply in Form GSTR-1 for registered persons having aggregate 
turnover more than 1.5 crores in the preceding financial year or the current 
financial year has been extended in the following manner: 

Sl. No. Month Last date for filing 
1.  April, 2018 31st May, 2018 
2.  May, 2018 10th June, 2018 
3.  June, 2018 10th July, 2018 

(iii) Registered persons having aggregate turnover upto 1.5 crores in the 
preceding financial year or current financial year shall furnish details of 
outward supply in Form GSTR-1 effected during the quarter April to June 
2018 till 31st day of July 2018. 

(iv) Time limit for furnishing return by an input service distributor (ISD) in 
Form GSTR-6 for the months of July 2017 to April 2018 has been extended 
till the 31st day of May 2018. 

(v) Time limit for specialized agencies of UNO, Consulates, Embassies, etc. as 
specified for claiming refund of taxes paid on notified supplies has been 
extended and accordingly application for refund must be made to the 
jurisdictional tax authority in such form and manner as specified before the 
expiry of 18 months from the last date of the quarter in which such supply 
was received. 

GST Alert
Summary of Important Decisions, GST Notifications, Orders &

Circulars in March 2018
by K.Vaitheeswaran

Advocate & Tax Consultant
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Form GSTR - 3B 

In terms of Notification No. 16/2018 - CT dated 23.03.2018, Form GSTR - 3B 
should be furnished electronically on or before the last date specified in the table: 

Sl. No. Month Last date for filing 
1.  April, 2018 20th May, 2018 
2.  May, 2018 20th June, 2018 
3.  June, 2018 20th July, 2018 

The Notification also provides that subject to Section 49, the registered person 
furnishing the return should discharge his liability towards tax, interest, penalty, 
fees or any other amount payable under the Act by debiting the electronic cash 
ledger or electronic credit ledger not later than the last date specified in the table.  

Reverse Charge Mechanism - Taxable supplies from unregistered supplier to 
a registered recipient 

The RCM under Section 9(4) of the CGST Act was kept in abeyance vide 
Notification No.38/2017 upto 31.03.2018. The provisions continue to be kept in 
abeyance till 30.06.2018 vide Notification No.10/2018 - CT (R). 

The RCM under Section 5(4) of the IGST Act was kept in abeyance vide 
Notification No.32/2017 upto 31.03.2018. The provisions continue to be kept in 
abeyance till 30.06.2018 vide Notification No.11/2018 - IT (R). 

E Way Bill - Effective date 

Notification No.15/2018 - CT has appointed the 1st day of April 2018 as the date 
on which the Rules pertaining to E-Way Bill shall come into force.  

The Government of Tamil Nadu vide Notification No. Rc.46/2018/Taxation/A1 
dated 28.03.2018 has declared that no E-Way Bill is required to be generated for 
intra-State movement within the State of Tamil Nadu. 

Similar Notifications have been issued by the Government of Puducherry, West 
Bengal, Tripura, Madhya Pradesh, Assam and Gujarat providing that E Way Bill is 
not required for intra-State movement.  
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GST ALERT DATED 30.03.2018 
SUMMARY OF IMPORTANT DECISIONS, GST NOTIFICATIONS, ORDERS & 

CIRCULARS IN MARCH 2018 

Extension of Due Dates 

(i) The period for furnishing the statement in Form GST TRAN-2 has been 
extended till the 30th day of June 2018 vide Order No.1/2018 dated 
28.03.2018. 

(ii) In terms of Notification No.18/2018-CT, the time limit for furnishing details 
of outward supply in Form GSTR-1 for registered persons having aggregate 
turnover more than 1.5 crores in the preceding financial year or the current 
financial year has been extended in the following manner: 

Sl. No. Month Last date for filing 
1.  April, 2018 31st May, 2018 
2.  May, 2018 10th June, 2018 
3.  June, 2018 10th July, 2018 

(iii) Registered persons having aggregate turnover upto 1.5 crores in the 
preceding financial year or current financial year shall furnish details of 
outward supply in Form GSTR-1 effected during the quarter April to June 
2018 till 31st day of July 2018. 

(iv) Time limit for furnishing return by an input service distributor (ISD) in 
Form GSTR-6 for the months of July 2017 to April 2018 has been extended 
till the 31st day of May 2018. 

(v) Time limit for specialized agencies of UNO, Consulates, Embassies, etc. as 
specified for claiming refund of taxes paid on notified supplies has been 
extended and accordingly application for refund must be made to the 
jurisdictional tax authority in such form and manner as specified before the 
expiry of 18 months from the last date of the quarter in which such supply 
was received. 
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Customs Notifications 

(i) Notification No.33/2018 - Cus. dated 23.03.2018, seeks to extend exemption 
from IGST and compensation cess to EOUs on imports till 01.10.2018. 

(ii) Notification No. 35/2018 - Cus. dated 28.03.2018, seeks to amend various 
Customs exemption Notifications to exempt integrated tax & GST 
compensation cess on import of goods under Advance Authorisation/ EPCG 
Schemes till 01.10.2018. 

Exports - CBEC Circular dated 15.03.2018 

(i) A supplier shall be eligible for refund of unutilised input tax credit of central 
tax/ state tax/ UT tax/ integrated tax/ compensation cess even if the supplier 
is availing drawback only with respect of basic customs duty.  

(ii) Refund of credit on account of state tax shall be available even if the 
supplier of goods or services or both has availed drawback in respect of 
central tax. 

(iii) Errors can be rectified through Table 9 of Form GSTR-1. 

(iv) Zero rating cannot be denied where export has been made. Delay in 
furnishing LUT may be condoned and facility for LUT may be allowed ex-
post facto basis taking into account the facts and circumstances of each case.  

(v) There can be only one deficiency memo for one refund application and once 
such a memo is issued, the applicant is required to file fresh refund 
application manually.  

(vi) Self declaration for non-prosecution cannot be sought for every refund claim 
since the requirement is already satisfied in the case of exports under LUT. 

(vii) Transitional credit cannot be said to have been availed during relevant 
period and thus cannot be treated as part of net ITC. 

(viii) During processing of refund claim, invoice value and corresponding 
shipping bill value should be examined and the lower of the two should be 
sanctioned as refund.  
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GST ALERT DATED 30.03.2018 
SUMMARY OF IMPORTANT DECISIONS, GST NOTIFICATIONS, ORDERS & 

CIRCULARS IN MARCH 2018 

Extension of Due Dates 

(i) The period for furnishing the statement in Form GST TRAN-2 has been 
extended till the 30th day of June 2018 vide Order No.1/2018 dated 
28.03.2018. 

(ii) In terms of Notification No.18/2018-CT, the time limit for furnishing details 
of outward supply in Form GSTR-1 for registered persons having aggregate 
turnover more than 1.5 crores in the preceding financial year or the current 
financial year has been extended in the following manner: 

Sl. No. Month Last date for filing 
1.  April, 2018 31st May, 2018 
2.  May, 2018 10th June, 2018 
3.  June, 2018 10th July, 2018 

(iii) Registered persons having aggregate turnover upto 1.5 crores in the 
preceding financial year or current financial year shall furnish details of 
outward supply in Form GSTR-1 effected during the quarter April to June 
2018 till 31st day of July 2018. 

(iv) Time limit for furnishing return by an input service distributor (ISD) in 
Form GSTR-6 for the months of July 2017 to April 2018 has been extended 
till the 31st day of May 2018. 

(v) Time limit for specialized agencies of UNO, Consulates, Embassies, etc. as 
specified for claiming refund of taxes paid on notified supplies has been 
extended and accordingly application for refund must be made to the 
jurisdictional tax authority in such form and manner as specified before the 
expiry of 18 months from the last date of the quarter in which such supply 
was received. 
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(ix) Exporter at his option may file refund claim for one calendar month / quarter 
or by clubbing successive calendar months/ quarters. The calendar month 
(s)/ quarter (s) for which refund claim has been filed, however, cannot 
spread across different financial years.  

(x) Proof for realization of export proceeds for processing refund claims related 
to export of goods has not been envisaged under law and should not be 
insisted upon.  

(xi) Exporter is eligible to take credit of the 0.05% / 0.1% tax paid in the 
capacity as merchant exporter. The exporter can export the goods only under 
LUT/ bond and cannot export on payment of integrated tax.  

(xii) As the refund claims are being filed by the recipient in a semi-electronic 
environment and is completely based on the information provided, it is 
necessary that invoices are scrutinized. A list of documents has been 
specified and no other documents should be called for from the tax payers. 

Job Work 

(i) Rule 45 of the CGST Rules has been amended whereby in case goods are 
sent from one job worker to another job worker, the challan may be issued 
either by the principal or by the job worker sending the goods to another job 
worker.  The challan issued by the principal may be endorsed by the job 
worker indicating therein the quantity and description of goods where the 
goods are sent by one job worker to another or are returned to the principal.  
The challan endorsed by the job worker may be further endorsed by another 
job worker indicating quantity, description of goods where the goods are 
sent by one job worker to another or are returned to the principal. 

(ii) The CBEC vide Circular No.38 dated 26.03.2018 has issued certain 
clarifications on issues related to job work and some parts of the Circular are 
given below: 

• Job Worker is expected to work on the goods sent by the principal and 
whether the activity is job work or not would have to be determined 
based on the facts of each case. Job worker in addition to the goods 
received from the principal can use his own goods for providing the 
service of job work.  
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GST ALERT DATED 30.03.2018 
SUMMARY OF IMPORTANT DECISIONS, GST NOTIFICATIONS, ORDERS & 

CIRCULARS IN MARCH 2018 

Extension of Due Dates 

(i) The period for furnishing the statement in Form GST TRAN-2 has been 
extended till the 30th day of June 2018 vide Order No.1/2018 dated 
28.03.2018. 

(ii) In terms of Notification No.18/2018-CT, the time limit for furnishing details 
of outward supply in Form GSTR-1 for registered persons having aggregate 
turnover more than 1.5 crores in the preceding financial year or the current 
financial year has been extended in the following manner: 

Sl. No. Month Last date for filing 
1.  April, 2018 31st May, 2018 
2.  May, 2018 10th June, 2018 
3.  June, 2018 10th July, 2018 

(iii) Registered persons having aggregate turnover upto 1.5 crores in the 
preceding financial year or current financial year shall furnish details of 
outward supply in Form GSTR-1 effected during the quarter April to June 
2018 till 31st day of July 2018. 

(iv) Time limit for furnishing return by an input service distributor (ISD) in 
Form GSTR-6 for the months of July 2017 to April 2018 has been extended 
till the 31st day of May 2018. 

(v) Time limit for specialized agencies of UNO, Consulates, Embassies, etc. as 
specified for claiming refund of taxes paid on notified supplies has been 
extended and accordingly application for refund must be made to the 
jurisdictional tax authority in such form and manner as specified before the 
expiry of 18 months from the last date of the quarter in which such supply 
was received. 
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• Job worker is required to obtain registration only in cases where his 
aggregate turnover exceeds the threshold limit.  

• Value of moulds, dies, fixtures or tools may not be included in the job 
work services, provided, its value has been factored in the price for 
the supply of such services by the job worker. 

Madras High Court - Inclusion of petrol and diesel in GST - GST Council 

A Writ Petition was filed before the Madras High Court as a PIL seeking a 
direction for inclusion of petrol and diesel in GST. The Division Bench of the 
Madras High Court in the case of K.K.Ramesh Vs. Union of India (2018) TIOL 
20 - HC - MAD - GST has held that a direction under Article 226 cannot be issued 
for the reason that it is for the GST Council to take a call in that aspect. The Court 
also observed that the GST Council is having representations of the State 
Government also and therefore their views have also to be elicited before the 
Council takes a call as to bring petrol and diesel within the ambit of GST. 
Government also has the power to issue exemption on the recommendations of the 
Council. Hence it is the prerogative of the Central Government to take a call on the 
basis of the recommendation of the GST Council.  

Disclaimer:-  This GST Alert is only for the purpose of information and does not constitute or purport to be an 
advise or opinion in any manner. The information provided is not intended to create an attorney-client relationship 
and is not for advertising or soliciting. K.Vaitheeswaran & Co. do not intend in any manner to solicit work through 
this GST Alert. The GST Alert is only to share information based on recent developments and regulatory changes. 
K.Vaitheeswaran & Co. is not responsible for any error or mistake or omission in this GST Alert or for any action 
taken or not taken based on the contents of this GST Alert.  It is advisable to refer the legislation and the 
Notifications issued by the Government before taking any decision or action. 
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'‘VENKATAGIRI’ 
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No.8 (Old No.9), Sivaprakasam Street,  
T. Nagar, 
Chennai – 600 017. 
Tel.: 044 + 2433 1029 / 2433 4048 
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GST ALERT DATED 30.03.2018 
SUMMARY OF IMPORTANT DECISIONS, GST NOTIFICATIONS, ORDERS & 

CIRCULARS IN MARCH 2018 

Extension of Due Dates 

(i) The period for furnishing the statement in Form GST TRAN-2 has been 
extended till the 30th day of June 2018 vide Order No.1/2018 dated 
28.03.2018. 

(ii) In terms of Notification No.18/2018-CT, the time limit for furnishing details 
of outward supply in Form GSTR-1 for registered persons having aggregate 
turnover more than 1.5 crores in the preceding financial year or the current 
financial year has been extended in the following manner: 

Sl. No. Month Last date for filing 
1.  April, 2018 31st May, 2018 
2.  May, 2018 10th June, 2018 
3.  June, 2018 10th July, 2018 

(iii) Registered persons having aggregate turnover upto 1.5 crores in the 
preceding financial year or current financial year shall furnish details of 
outward supply in Form GSTR-1 effected during the quarter April to June 
2018 till 31st day of July 2018. 

(iv) Time limit for furnishing return by an input service distributor (ISD) in 
Form GSTR-6 for the months of July 2017 to April 2018 has been extended 
till the 31st day of May 2018. 

(v) Time limit for specialized agencies of UNO, Consulates, Embassies, etc. as 
specified for claiming refund of taxes paid on notified supplies has been 
extended and accordingly application for refund must be made to the 
jurisdictional tax authority in such form and manner as specified before the 
expiry of 18 months from the last date of the quarter in which such supply 
was received. 
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SUMMARY OF IMPORTANT DECISIONS, GST NOTIFICATIONS, ORDERS & 

CIRCULARS IN MARCH 2018 

Extension of Due Dates 

(i) The period for furnishing the statement in Form GST TRAN-2 has been 
extended till the 30th day of June 2018 vide Order No.1/2018 dated 
28.03.2018. 

(ii) In terms of Notification No.18/2018-CT, the time limit for furnishing details 
of outward supply in Form GSTR-1 for registered persons having aggregate 
turnover more than 1.5 crores in the preceding financial year or the current 
financial year has been extended in the following manner: 

Sl. No. Month Last date for filing 
1.  April, 2018 31st May, 2018 
2.  May, 2018 10th June, 2018 
3.  June, 2018 10th July, 2018 

(iii) Registered persons having aggregate turnover upto 1.5 crores in the 
preceding financial year or current financial year shall furnish details of 
outward supply in Form GSTR-1 effected during the quarter April to June 
2018 till 31st day of July 2018. 

(iv) Time limit for furnishing return by an input service distributor (ISD) in 
Form GSTR-6 for the months of July 2017 to April 2018 has been extended 
till the 31st day of May 2018. 

(v) Time limit for specialized agencies of UNO, Consulates, Embassies, etc. as 
specified for claiming refund of taxes paid on notified supplies has been 
extended and accordingly application for refund must be made to the 
jurisdictional tax authority in such form and manner as specified before the 
expiry of 18 months from the last date of the quarter in which such supply 
was received. 
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Builders Guide On Mesuring Productivity

1.FORMWORK INSTALLATION
	 The flowchart below shows the typical processes involved in the installation of table formwork 
during construction. The sequence for other system formwork will differ. It serves as a guide on the activities 
that are to be considered during the measurement of productivity for this trade.

1.1 : Table Formwork Installation Process
	 The following sections show the steps involved when installing table formwork. While the specific 
construction techniques employed may differ, these are the common stages of work that are commonly 
carried out on site.

1.1.1 Dismantling of Table Formwork
	 Dismantling of table formwork include striking of infi ll forms, lowering down and shifting of 
formwork out of building.

1.Dismantling of Table Formwork

2.Lifting of Table Formwork from
Previous Floor to Upper Floor

3.Setting Out, Alignment and Level Check

4.Placing of Infi ll Form, if any



1.1.2 Lifting of Table Formwork from Previous Floor to Upper Floor
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3

Table Formwork 
Installation Process1.1

1.1.1 Dismantling of Table Formwork

The following sections show the steps involved when installing table 
formwork. While the specifi c construction techniques employed may differ, 
these are the common stages of work that are commonly carried out on site.

Dismantling of table formwork include striking of infi ll forms, lowering 
down and shifting of formwork out of building. 
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1.1.3 Lifting of Table Formwork from Previous Floor to Upper Floor Setting Out, 
Alignment and Level Check
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1.1.4 Placing of Infi ll Form, if any

1.2 Formwork Installation Productivity Monitoring Form
	 The Formwork Installation Productivity Monitoring Form has been designed to standardize the 
monitoring of productivity for formwork installation. The methodology gives the step by step guide on how 
to carry out the monitoring and the items to be included in the form. Builders should read the case example 
and the methodology before using the form.

Methodology
1.	 The location where the formwork installation would be monitored should first be identified. It is 

recommended for the builder to start the monitoring when the installation has reached the stage of 
a typical floor. The example shows the monitoring on 25th Storey, Zone1 of Block 123.

2.	 The following should then be calculated or recorded:
•	 Area of horizontal formwork used on that floor
•	 Manpower used during the installation of the formwork; this should include the trade 

gang, safety & health workers, machine operator that operates the lifting equipment e.g. 
tower crane. Work done by the site management team such as planning should not be 
included as their main role is management and does not influence the installation work 
directly.

3.	 The unit used for the manpower is manhour. 1 manhour is defined as 1 man working for 1 hour. 
The example shows that about 11.11 manhours were required to install formwork of an area of 
25m2. This is equivalent to 7 men working for approximately 1.6 hours to install 25m2 of the 
formwork.

4.	 The trade productivity is then calculated by dividing the area of formwork by the manhours taken.
5.	 The following information should be provided in the form:

•	 Type of equipment used. A tower crane was used in the example.
•	 Floor to floor height
•	 Breakdown of the manpower type. The example shows a trade gang of 4 men, 1 tower 

crane operator, 1 safety supervisor and 1 rigger/signaller.
6.	 The manpower and time should be recorded when workers are carrying out the following activities:

•	 Dismantling of formwork

5

1.1.4 Placing of Infi ll Form, if any

FO
RM

W
OR

K

Checking and adjusting the level of 
the table formwork

Placing of infi ll panel



•	 Lifting of table formwork from previous floor to upper floor
•	 Setting out, alignment & level checks
•	 Placing of infill form, if any.
	     (The form should indicate as a percentage the time taken for each of the above activities)

7.	 The downtime and waiting time of the tower crane should be excluded from the manhours taken.

	 Case Example:

	 Project Information
	 This project consists of 3 blocks of residential buildings:-
	 - Location = 25th Storey, Zone 1 of Block 123
	 - Area of table formwork for each typical floor at zone 1 = 25m2
	 - Floor to floor height = 3200mm

	 Manpower Size
	 Trade manpower = 4men
	 Tower crane operator = 1man
	 Safety and Health workers = 1 safety supervisor, 1 rigger/signaller

	 Time taken
	 Dismantling of formwork 						      2.22 		  manhours
	 Lifting of formwork from previous floor to upper floor
	 (Tower crane in operation) 						      3.33 		  manhours
	 (Tower crane downtime) 						      (0.50 		  manhours)
												            (excluded)
	 Setting out, alignment & level checks 				    2.78 		  manhours
	 Placing of infill form, if any. 						      2.78 		  manhours
	 ---------------------------------------------------------------------------------------------------------------
	 Total 									         11.11 		  manhours

	 Productivity Calculation
							       Formwork area
	 Trade Productivity 			   =	 ------------------------
							       Total manhours
					   
							       2.25 m2/manhour
						      =	 -----------------------
							       11.11 manhours
					   
						      =	 2.25 m2/manhour

Southern Builders | 29



Southern Builders | 30

Fo
rm

wo
rk

 P
ro

du
ct

ivi
ty

 M
on

ito
rin

g 
Fo

rm
   

(H
or

izo
nt

al 
Fo

rm
wo

rk
) 

Pr
oj

ec
t T

itl
e:

 __
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
 

Br
ea

kd
ow

n o
f M

an
po

we
r S

ize
 

Pl
ea

se
 in

dic
ate

 th
e %

 of
 tim

e t
ak

en
 in

 ea
ch

 a
cti

vit
ies

 
1

2
3

4

S/
no

Lo
ca

tio
n

Ar
ea of Fo
rm

W
or

k1

(m
2 )

To
tal

Ma
nh

ou
r

Ta
ke

n2
Tr

ad
e

Pr
od

uc
tiv

ity
(m

2 /m
an

ho
ur

)

Me
ch

an
ica

l a
nd

 N
on

-
me

ch
an

ica
l e

qu
ipm

en
t 

us
ed

 (if
 an

y)

Me
ch

an
ica

l:  T
ow

er
 

Cr
an

e,
 M

ob
ile

 C
ra

ne
 et

c. 

No
n M

ec
ha

nic
al:

Sc
aff

old
/La

dd
er

/B
en

ch
, 

etc
.

Flo
or

 to
 

Flo
or

 H
eig

ht 
Tr

ad
e3

Ma
ch

ine
Op

er
at

or
4,

5
Sa

fet
y a

nd
 

He
alt

h6
Di

sm
an

tlin
g o

f 
Ta

ble
 F

or
mw

or
k 

Lif
tin

g 
of 

Ta
ble

 
Fo

rm
wo

rk 
fro

m 
Pr

ev
iou

s F
loo

r t
o 

Up
pe

r F
loo

r 

Se
ttin

g 
Ou

t, 
Al

ign
me

nt 
& 

Le
ve

l 
Ch

ec
ks

7

Pl
ac

ing
 of

 In
fill

 
Fo

rm
, if

 an
y.

20
%

30
%

25
%

25
%

E.
g.

8
Bl

k 1
23

 
25

th
 S

ty 
(Z

on
e1

) 
25

11
.1

1
2.

25
1 

x T
ow

er
 C

ra
ne

 
32

00
m

m
4 

m
en

 
1m

an
2 

m
en

 

Pe
rc

en
ta

ge
 o

f t
im

e 
ta

ke
n 

fo
r A

cti
vit

ies
 1

 to
 4

 M
US

T 
ad

d 
up

 to
 1

00
 %

. 

1 
 

 
 

 
 

 
 

 
 

2 
 

 
 

 
 

 
 

 
 

3 
 

 
 

 
 

 
 

 
 

Re
ma

rk:

    
    

    
    

    
   

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 R

ec
or

de
d B

y: 
__

__
__

__
__

__
__

__
__

__
__

__
__

    
 C

he
ck

ed
 B

y: 
__

__
__

__
__

__
__

__
__

__
__

_ 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
   

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

Da
te:

    
    

    
  _

__
__

__
__

__
__

__
__

__
__

__
__

_ 
    

Da
te:

    
    

    
 __

__
__

__
__

__
__

__
__

__
__

__
_ 

No
te

s:
1)

 T
he

 ar
ea

 of
 th

e f
or

mw
or

k i
s b

as
ed

 on
 th

e t
ota

l p
lan

 ar
ea

 of
 th

e f
or

mw
or

k.
 

2)
 T

he
 m

an
ho

ur
s t

ak
en

 d
o 

no
t in

clu
de

 ho
ur

s c
loc

ke
d b

y t
he

 si
te

 m
an

ag
em

en
t t

ea
m.

 
3)

 T
he

 tr
ad

e m
an

po
we

r s
ize

 re
fer

s t
o t

he
 ga

ng
 si

ze
 on

ly.
 

4)
 T

he
 m

ac
hin

e o
pe

ra
tor

 m
an

po
we

r s
ize

 re
fer

s t
o o

pe
ra

tor
s o

f li
ftin

g e
qu

ipm
en

t, t
ra

ns
po

rta
tio

n 
eq

uip
me

nt 
an

d t
em

po
ra

ry 
ho

ist
. 

5)
 M

ec
ha

nic
al 

eq
uip

me
nt 

tha
t d

o n
ot 

re
qu

ire
 a 

de
sig

na
ted

 op
er

ato
r, 

for
 ex

am
ple

 sc
iss

or
 lif

t s
ha

ll n
ot 

be
 re

co
rd

ed
 un

de
r M

ac
hin

e 
Op

er
at

or
 m

an
po

we
r. 

Su
ch

 w
or

ke
r s

ho
uld

 be
 re

co
rd

ed
 un

de
r t

he
 T

ra
de

 m
an

po
we

r. 
6)

 T
he

 sa
fet

y a
nd

 he
alt

h m
an

po
we

r s
ize

 re
fer

s t
o s

a f
ety

 su
pe

rvi
so

r, 
rig

ge
r/s

ign
all

er
 an

d 
ho

us
ek

ee
pin

g w
or

ke
r. 

7)
 T

he
 m

an
ho

ur
s t

ak
en

 fo
r t

he
 er

ec
tio

n/d
ism

an
tlin

g o
f s

ca
ffo

ldi
ng

, if
 an

y, 
sh

all
 be

 re
co

rd
ed

 un
de

r t
he

 a
cti

vit
ies

 “S
ett

ing
 O

ut,
 A

lig
nm

en
t &

 Le
ve

l C
he

ck
s”

. 
8)

 T
he

 tr
ad

e p
ro

du
cti

vit
y v

alu
e s

ho
wn

 in
 th

e e
xa

mp
le 

is 
no

t m
ea

nt 
for

 be
nc

hm
ar

kin
g p

ur
po

se
.  



Southern Builders | 31

2.REINFORCEMENT PLACING AND FIXING
	 The flowchart below shows the typical processes involved in the installation of reinforcement 
during construction.It serves as a guide on the activities that are to be considered during the measurement 
of productivity for this trade.

2.1. Reinforcement Placing And Fixing Process
	 The following sections show the steps involved when placing and fixing re-bars. While the specifi 
c construction techniques employed may differ, these are the common stages of work that are commonly 
carried out on site.

2.1.1: Preparation of Reinforcement

1.Preparation of Reinforcement

2.Transportation of
Reinforcement to Location

3.Placing and Fixing of
Reinforcement

4.Laying and Securing of M&E
Services

9

Reinforcement Placing 
And Fixing Process2.1
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The following sections show the steps involved when placing and fi xing 
re-bars. While the specifi c construction techniques employed may differ, 
these are the common stages of work that are commonly carried out on site.

Transportation of reinforcement to location refer to transporting from the 
holding area on-site to the working area. 
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2.1.2 : Preparation of Reinforcement Transportation of Reinforcement to Location
	 Transportation of reinforcement to location refer to transporting from the holding area on-site to the 
working area.

2.1.3 Placing and Fixing of Reinforcement

2.1.4 Laying and Securing of M&E Services

9

Reinforcement Placing 
And Fixing Process2.1

2.1.1

2.1.2

Preparation of Reinforcement

Transportation of Reinforcement to Location

The following sections show the steps involved when placing and fi xing 
re-bars. While the specifi c construction techniques employed may differ, 
these are the common stages of work that are commonly carried out on site.

Transportation of reinforcement to location refer to transporting from the 
holding area on-site to the working area. 
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2.1.3 Placing and Fixing of Reinforcement
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2.2 Reinforcement Placing and Fixing Productivity Monitoring Form
	 The Reinforcement Placing and Fixing Productivity Monitoring Form has been designed to 
standardize the monitoring of productivity for reinforcement placing and fixing. The methodology gives 
the step by step guide on how to carry out the monitoring and the items to be included in the form. Builders 
should read the case example and the methodology before using the form.

Methodology
1.	 The location where the reinforcement placing and fixing would be monitored should first be 

identified. It is recommended for the builder to start the monitoring when the placing and fixing 
has reached the stage of a typical floor. The example shows the monitoring on 5th Storey, Zone 2 
of Block 123

2.	 The following should then be calculated or recorded:
•	 Amount of reinforcement used.
•	 Amount of prefab mesh used.
•	 Manpower used during the placing and fixing of reinforcement; this should include the 

trade gang, safety & health workers, machine operator that operates the lifting equipment 
e.g. tower crane. Work done by the site management team such as planning should not be 
included as their main role is management and does not influence the installation work 
directly.

3.	 The unit used for the manpower is manhour. 1 manhour is defined as 1 man working for 1 hour.
•	 The example shows that about 3.13 manhours were required to place and fix reinforcement 

of 250kg. This is equivalent to 6 men working for approximately 0.52 manhours to place 
and fix 250kg of the reinforcement.

•	 The example also show that 1.79 manhours was required to place and fix prefab mesh of 
250kg. This is equivalent to 6 men working for approximately 0.30 hours to place and fix 
250kg of the prefab mesh. 

4.	 The trade productivity is then calculated by dividing the amount of reinforcement by the manhours 
taken.

5.	 The following information should be provided in the form:
•	 Reinforcement

•	 Type of equipment used. A tower crane was used in the example.
•	 Breakdown of the manpower type. The example shows a trade gang of 3 men, 1 

tower crane operator, 1 safety supervisor and 1 rigger/signaller.
•	 Prefab mesh

•	 Type of equipment used. A tower crane was used in the example.
•	 Breakdown of the manpower type. The example shows a trade gang of 3 men, 1 

tower crane operator, 1 safety supervisor and 1 rigger/signaller.
6.	 The manpower and time should be recorded when workers are carrying out the following activities:

•	 Preparation of reinforcement
•	 Transportation of reinforcement to location
•	 Placing and fixing of reinforcement
•	 Laying and securing of M&E services
     (The form should indicate as a percentage the time taken for each of the above activities)

7.	 The downtime and waiting time of the tower crane should be excluded from the manhours taken.
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	 > DtD BVVkm V[V_ VD AEBV >|D .. gV_ 
zw>D V_o V^, m   # MAGICWORD..

	 [ B[ V_ #  sBVs|, ^ sB V [z 
VK E, | s|^  V[, V[ A[EA c]m > V|[, 
  V^ You are the best gV_ m >Vm [[... VD zw\V 
V>V[..

	 E V_,  # Professional Cricket Coaching _ >[, x>_ V^ 
[ [k Foot Work l_, batting stroke l_   
k E[ kBm EV[ luE kz_ V| sV^. [ xD 
>VB Wl_ D >VMz V>V[. You are the best,  >VV| m, 
E V_ m k|D [[, VD >k>k[ [ xBV 
luEl_ ~|V[, > xD [.

	 *]B ^ luEl_, E> g> k|] ^ VV  #Tamilnadu  
#Cricket Board V_ inter schools Cricket tournament _ >kV V[. 
VD >VD, VD BD [ k c[ [MD k>V[.. V[ 
V[[ you are the best c[V_ BV>m mt_ Keep #Rocking [.

	 V>_VD, z >V[km, > kV>B >uVk [MD 
kV[, ^[.. gV_ m > csB_ kV>.. ku, >V_s, mBD, 
mD _V WzD VmD x g>D

	 g I am / you are the #best [m D\ BV B[|]V_ m  #confidence.. 
 VB|> B[|]_ #overconfidence, kk

	 We are very very happy now ....
	 We are winners now
	 we are healthy now
	 we are money magnets now

	 kV>_ \VuD kVl_ x[uD c].

	 	 	 	 	 	 	 	 	 	 - P.K.P.VVB[

You are the best



New Patron Members

P.Venkatesh Kumar
M/s. Budget Housing and properties
14th Main Road, Shanti Colony
Anna Nagat West
Chennai - 600 040
Mob : 9884289449 

M.Kedeli
M/s. M.K. Sriram Flats, 1st Floor
4th Cross Street, 1st Main Road
Ganesh Nagar, Madipakkam,
Chennai - 600 091
Mob : 98412 75051 

A.R.Krishnanarayanan
M/s.Alankar Construction
12-A, Bharati Poonga Street
Selaiyur, Chennai - 600 073.
Mob: 9042027777 / 8870397777

Mr. Balaji. G.S.
7/2, Lakshmi Street
Opp. To Ratna Store,
Purasawalkam
Chennai - 600 084
Mob : 98413 68677

S.Elumalai
G.P Homes Pvt Ltd
No.15/23, Anna Street,
Kallikuppam
Ambattur
Chennai - 600 053
Mob : 80562 06060

Abdul Majeeth
M/s. N.M. Builders
No.48 / 626, M.K.N.Road
Guindy, Chennai - 600 032
Mob: 72998 99899

AR.Ram
M/s. Ayodhya Priperties
No.96, Rajendran Street, Thiru Nagar,
Valasaravakkam, Chennai - 600 087.
Mob : 98406 45791

Maheshbabu.S
M/s. Tharini Estates
No.140, Radha Nagar Main Road
Chromepet, Chennai - 600 044.
Mob: 99624 11111

V.Manickam
M/s. V.R.Builders And Developers
No.14-A, Venkatesan Street
Purasawalkam
Chennai - 600 007
Mob : 98408 48811
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M. Sekar
Managing Director

WINDOWS DOORS ARCH WINDOWS

# 21,Kalaivanar street, Oragadam, Ambattur, Ch - 53
Pughazendhi : 99404 31134   Senthil Murugan :  9566043344

20 YEARS
WARRANTY

MANUFACTURER OF
UPVC

WINDOWS & DOORS
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Managing Director
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Pughazendhi : 99404 31134   Senthil Murugan :  9566043344
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WARRANTY
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ISO 9001:2008 OHSAS 18001: 2007  ::  ISO 14001:2004   ::  

F 71 - 72, SIPCOT Industrial Park, Irungattukottai, Sriperumpudur Taluk, Kancheepuram District, Tamil Nadu - 602117

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

MUMBAI     NEW DELHI   

HYDERABAD   BANGALORE 

KOLKATA  COCHIN 

AHMEDABAD  PUNE 

MOHALI   BHUBANESWAR 

GUWAHATI   RAIPUR  

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

040 6615 1783 / 33555588 080 4243 8400 / 33555588

  033 3322 3300 / 33555588 0484 4055984 / 3355558

079 40244200 / 33555588 020 26055651 / 2 / 33555588 

 0172 3957500 / 3957503 0674 2463999 / 3355558

0361 2234738  0771 2562325
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 I 
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Batching Plants Concrete Pumps Transit Mixers Concrete Recycling Plants Belt Conveyors Separate Placing Booms Shotcrete Pumps Tower Cranes I  I  I  I  I  I  I 

Total Concrete Solutions
Your Partner in Production, Transportation & Placement of Concrete


