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Steel Reinforcement


for Structures�
�
10 -1	DESCRIPTION





This work shall include furnishing and placing of reinforcement according to the shape and dimensions given in the drawings and as specified in these Specifications.








10 -2	GENERAL





Steel shall be clean and free from loose rust and loose mill scale at the time of fixing in position and subsequent concreting.








10 -3	BENDING OF REINFORCEMENT





The reinforcement bars shall conform to the dimensions and shapes given in the Bar Bending Schedule shown on relevant drawings.





Bars must not be heated and shall be bent to the specified shape and dimensions or as directed by the Engineer using a skilled bar bender who does these works manually or by power-driven tools.





Bars shall not be bent or straightened in a manner that will damage the material.  Bars which are bent during transportation or handling shall be straightened before being used on work.  They shall not be heated to facilitate bending.





Unless otherwise specified, a U type hook at the end of each bar shall invariably be provided.  The radius of the bend shall not be less than twice the diameter of the round bar.  The length of the straight part of the bar beyond the end of the curve shall be at least four times the diameter of the round bar.  In the case of deformed bars, the diameter shall be taken as the diameter of a circle having an equivalent effective area.  The hooks shall be suitably encased to prevent any splitting of the concrete.








10 -4	PLACING OF REINFORCEMENT





All reinforcement bars shall be accurately placed in exact position shown on the drawings.  They shall be securely held in position during the placing of concrete by binding them by annealed binding wire of not less than 1 mm in diameter and by supporting them by stay blocks, metal chairs, spacers, metal hangers, supporting wires or/and other approved devices which are placed at sufficiently close intervals.  Bars will neither be allowed to sag between supports nor displaced during concreting or any other operations.  All devices used for positioning shall be of non-corrosive material.  Wooden and metal supports will not be extended to the surface of concrete except where shown on the drawings.  If placing of additional bars on the layers of freshly laid concrete is required as an attempt to adjust the bar spacing then such placing shall not be allowed at any instances.  Layers of bars shall not be separated by stone pieces, bricks or wooden blocks, instead, these shall be separated by spacer bars, pre-cast mortar blocks or other approved devices.





Reinforcement after being placed in position shall be maintained in a clean condition until it is completely embedded in concrete.  Special care shall be exercised to prevent any displacement of reinforcement at the time of concreting.  A cover of concrete shall be provided as indicated on the drawings in order to protect reinforcement from corrosion.  All bars which are protruding from concrete and are to be joined to the other bars shall be protected by a thick coat of neat cement grout if these are likely to be exposed to open air for sometime.





In case of columns and walls, vertical bars shall be kept in true vertical position by sliding them through the slots which are cut accurately on horizontally kept timber templates as per the exact bar positions.  Such templates shall be removed after the concreting has progressed up to a level just below them.





Bars crossing each other shall be secured by binding wire (annealed) of not less than 1 mm in diameter in such a manner that they do not slip over each other at the time of fixing and concreting.





As far as possible, bars of full length shall be used.  Where this is not possible, overlapping of bars shall be done as directed by the Engineer.  When practicable, overlapping bars shall not touch each other but be kept apart by 25 mm or 1¼ times the maximum size of coarse aggregate, whichever is greater by allowing concrete between them.  Where not feasible, overlapping bars shall be bound with annealed steel wire of not less than 1 mm in diameter and twisted tightly.  The overlaps shall be staggered for different bars and located at points along the span where neither shear nor bending moment is maximum.








10 -5	COUPLING OF BARS





Whenever indicated on the drawings or required by the Engineer, bars shall be joined by couplings having a cross-section which is sufficient for the transmission of requisite stresses transferred from the bars.  The ends of the bars that are joined by coupling shall be upset for a sufficient length so that the cross-section at the base of threads is not less than the normal cross-section of the bar.  The threads shall be standard Whiteworth threads.  Steel for coupling shall conform to IS : 226 until similar Nepal’s Standards are in place.








10 -6	WELDING OF BARS





When permitted or specified on the drawings, joints of reinforcement bars shall be butt-welded in order to transmit the full strength exerted on the bars.  Welded joints shall preferably be located at points where steel will not be subjected to more than 75% of the maximum permissible stresses.  The welds shall be so staggered that, at any one section, not more than 20% of the rods are welded.





Only electric arc welding using a process which excludes air from the molten metal and conforms to any or all other special provisions for the work will be accepted.  Suitable means shall be provided for holding the bars securely in position during welding.  It must be ensured that no voids are left in welding.  When welding is done in several stages, previously welded surface shall be properly cleaned prior to each stage.  Ends of the bars shall be cleaned of all loose scale, rust, grease, paint and other undesirable matter prior to welding.  Only competent welders shall be employed for this work.  The Mild Steel electrodes used for welding shall conform to IS : 814 until similar Nepal’s Standards are in place.  The welded pieces of reinforcement shall be tested.  Specimens for the tests shall be taken from the actual site and their number and frequency of tests shall be as directed by the Engineer.








10 -7	MEASUREMENTS FOR PAYMENT





Reinforcement shall be measured in length, separately for different diameters, as actually used in the work excluding overlaps.  From the measured length, the weight of reinforcement shall be calculated in tons on the basis of the type of steel.  Lengths shall include hooks at ends but exclude the wastage, overlaps, couplings, welded joints, spacer bars and annealed steel wire for binding.  Cost of these items shall be deemed to be included in the rates for reinforcement.








10 -8	RATE





The contract unit rate for reinforcement shall include the cost of all steel, its bending, placing, binding and fixing in position as shown on the drawings and as directed by the Engineer.





It shall also include the cost of


all devices for keeping reinforcement in approved position;


jointing as per approved method; and


all wastage, overlaps and spacer bars.
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