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Bearings

�13 -1	DESCRIPTION



This work shall consist of furnishing and fixing in position of bearings in accordance with the details shown on the drawings to the requirements of these Specifications.





13 -2	GENERAL



Bearing plates, bars, rockers, assemblies and other expansion or fixed devices shall be constructed in accordance with the details shown on the drawings.



When bearing assemblies or plates as of the drawings are to be placed (not embedded) directly on concrete, the concrete bearing area shall be constructed for slightly above grade and shall be finished by grinding.



It shall be ensured that the bearings are set truly level and in exact position as indicated on the drawings in order to have full and even bearing on the seats.  Thin mortar pads (not exceeding 12 mm) may be made to meet with this requirement.



It shall be ensured that the bottoms of girders to be received on the bearings are plane at the location of these bearings.  Care shall be taken so that the bearings are not displaced while placing the girders.



Wherever rockers and rollers are provided for expansion or contraction of superstructure spans which are longer than 30 m, they shall be adjusted at the time of placement in such a manner that the line of bearing is as central as possible on the bearing plates at normal design temperature.  It should further be ensured that the line of bearing is still on the bearing plate even after the subsequent bridge movement computed at the design stage.



When elastomeric bearing pads, elastic bearing pads or pre-formed fabric pads are shown on the drawings, the concrete surfaces on which pads are to be placed shall be wood float finished to a level plane which shall not vary by more than 1.5 mm from a straight edge placed in any direction across the area.





13 -3	RCC BEARINGS



Material for RCC bearings, namely, cement, sand, aggregates and mild steel reinforcement shall conform to Section 6 of these Specifications.



The bearings shall be of the strength specified on the drawings and shall comply with the Specifications for plain or reinforced cement concrete for structures given in Section 11.  Mild steel reinforcement shall conform to Section 10.





13 -4	STEEL BEARINGS



13-4.1	Materials



The material for steel bearings shall conform to the requirements of Section 6.



Cast steel components thicker than 200 mm shall be subjected to radiographic, ultrasonic or any other accepted method of testing which is used to check the quality of casting.



The grease for bearings shall conform to the requirements of IS : 1002 until similar Nepal’s Standards are in place.



13-4.2	Construction Operations



All works shall strictly conform to the drawings and shall be in accordance with the provisions of this section.  Care shall be taken to ensure that all parts of an assembly fit accurately together.  The workmanship shall satisfy all relevant provisions laid down in Section 12.



Knuckle pins, rolling surfaces of the rollers and bearing surface of the bearing plate shall be machined and all bolt holes shall be drilled.  The whole bearings shall be fitted and finished as required for good quality machined work to the satisfaction of the Engineer.  However, in case of bearings which are to be grouted or bedded on a suitable yielding material, such steel surface which is to be in permanent contact with the grout or the yielding material may be left un-machined.



13.4.3	Tolerances



Tolerances for its individual components or of the assembled bearings shall be according to the drawings or subjected to the approval of the Engineer.  Unless otherwise specified, the following tolerances shall be maintained.



13-4.3.1	Diameter of Rollers, Knuckle Pins and Bores



Tolerances on diameter of rollers and all convex surfaces shall conform to K7 of IS : 919 until similar Nepal’s Standards are in place.



Tolerances on diameter of all concave surfaces shall conform to D8 of IS : 919 until similar Nepal’s Standards are in place.



13-4.3.2	Height of Bearings



Tolerance on the height of any component cast shall not exceed + 0.5 mm.  No minus tolerance will be allowed.  The edges of all ribs shall be parallel throughout their length.



13-4.3.3	Base Plate



Tolerance on length and width of the base plate shall not exceed ± 5 mm.  All rolling, rocking and sliding surfaces shall be machined to a smooth finish having a maximum mean deviation of 20 micron, as per IS : 3073 until similar Nepal’s Standards are in place.





13 -5	ELASTOMERIC BEARINGS



13-5.1	General



The term ‘bearing’ in this case refers to an elastomeric bearing.

The elastomeric bearing shall consist of one or more internal layers of elastomer bonded to internal steel laminates by the process of vulcanisation.  The bearing shall cater for translation and/or rotation of the superstructure by elastic deformation.



For the construction of rural and agricultural road bridges, the use of elastomeric bearings is considered to be minimum.  When required, they shall generally be ordered directly from the manufacturers as per the requirements.  Therefore, the details of elastomeric bearings are not fully covered in this section.



13-5.2	Materials



13-5.2.1	Elastomer



The elastomer to be used for bearings shall be made from natural or synthetic rubber and satisfy the physical properties given in Table 13 -5.  The test specimens required for the tests shall be selected from the centre layer of the bearings.



Table 13 -5 :  Physical Properties of Elastomeric Bearings



S. No.�Item�ASTM Designation�Requirement��I�Durometer Hardness�D-2240�55 to 70 (± 5 points from the nominated value)��II�Ultimate Tensile Strain (%)�D-412�450 for 55 grade

400 for 60 grade

300 for 70 grade��III�Tensile Strength (N/mm2)�D-412�17.5 minimum

13.5 minimum for natural rubber of hardness greater than 65��IV�Adhesion to Metal (N/mm)�D-29 (Method B)�9��V�Tear Resistance (N/mm)�D-624 (DIEC)�40��VI�Compression set 22 hrs at 700C (%)�D-395 (Method B)�25 maximum��VII�Ozone Resistance

20% strain 100 hrs at 3800C ± 10C

(1 part per million in air by volume)�D-1149�no cracks��VIII�Accelerated ageing 70 hrs, 1000C

	Hardness increase

	Tensile strength reduction

	Elongation at break reduction�D-573�

( 10

( 15% of original

( 25% of original��IX�Low Temperature Stiffness

Young’s Modulus at 400C (N/mm2)�D-797�70 maximum��



13-5.2.2	Adhesive



Adhesives used in bearing location or attachment to bridge decks shall be subjected to the approval by the Engineer.  It shall be of high viscosity resins which are cold setting and free of solvent.  Adhesives shall not be used to bond layers of cured elastomer.



13-5.2.3	Reinforcement



Mild steel used for plate reinforcement shall comply with the requirements of IS : 226.

13-5.2.4	Certification



The Contractor/Supplier shall furnish to the Engineer a certification by the manufacturer which states that the elastomer and fabric (if used) in the elastomeric bearing conforms to all the above requirements.  The certification shall be supported by a certified copy of the results of tests performed by the manufacturer upon samples of elastomer and fabric to be used in the bearings.



13-5.3	General Requirements



The thickness of a single layer bearing shall not exceed 20% of the least plan dimension.  The total thickness of a laminated bearing shall not exceed 40% of the least plan dimension.



The thickness of any internal layer of elastomer shall not be less than 6 mm nor greater than 12 mm.  The thickness of outer plates shall be not less than 3 mm and that of inner plate not less than 1.5 mm.  Metal plates in which dowels are located shall be, in general, not less than 6 mm thick.  The edges of all plates shall be lightly rounded to approximately 5 mm radii.  The metal plates referred above should not be composed of thinner plates joined together.



�����Laminated bearings shall have side cover of elastomer of minimum thickness of 6 mm to protect the ends of the steel plates and to give a reduced surface strain to that occurring at the edge of the bonded plates.  However, the side cover of elastomer shall not be considered in evaluation of deformations.  The cover of elastomer at the top and bottom surfaces shall neither be less than 3 mm nor more than half the thickness of internal layer.  The outer cover at top and bottom surfaces, having thickness less than half that of a single internal layer and not exceeding 3 mm, may be considered as a simple protection and need not, therefore, be considered in calculating deflections.  Where the above elastomer covers are provided as shown in the following figure, there is no objection in keeping the thickness of the top most and bottom most plates same as that of inner plates.
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Figure 13 -5



Bearings shall be set back from the edge of a bearing surface by a distance not less than the thickness of the layer of elastomer which is in contact with the bearing surface.  This allows the elastomer to spread under load.



Bearings may be located in position by means of dowels or studs or other devices.  Alternately, the bearings may be bonded to the structure with approved adhesives which shall generally be of high viscosity resin.



For spans on an inclined grade and without hinge bearings, sole plates shall be provided and be levelled so that the masonry surfaces and the bearing shall be kept horizontal.



To facilitate maintenance, the ends of trusses and plate girders shall preferably be supported on plates and pedestals so that there is at least 15 cm clearance between the bottom chord or flange and the sub-structure.  The plan dimensions of the bearings to be finally adopted shall preferably be selected from series R20 of IS : 1076 until similar Nepal’s Standards are in place.



Only one bearing shall be permitted to be placed under a girder.  Further, bearings of different sizes must not be placed next to each other to support a span.



The bearings shall be fully moulded when metal laminations are used.  These laminated elastomeric bearings shall consist of one or more elastomer slabs bonded to metal plates so as to form a sandwich arrangement.  Such fully moulded bearings shall be manufactured to the required size.



The bond between elastomers and metal or fabric shall be such that, when a sample is tested for separation, failure shall occur within the elastomers but not between the elastomer and the metal.



13-5.4	Tolerances



The following tolerances are acceptable for the respective cases:



Length :    0 mm

Width  : +5 mm

Thickness for single layer pad : ± 0.5 mm

Total thickness ‘h’ of finished bearings

10 < h (   30 mm : ± 0.5 mm

30 < h (   50 mm : ± 0.8 mm

50 < h (   80 mm : ± 0.9 mm

80 < h ( 120 mm : ± 1.1 mm.



For a finished bearing, the parallelism of the individual elastomer laminations shall not exceed the tolerances specified at (iii) above when measured at the extremities of the laminations.



13-5.5	Protection against Corrosion



Proper arrangement shall be made to avoid corrosion of metal plates or deterioration of adhesive by encasing the bearings totally in elastomer or by some other methods approved by the Engineer.





13 -6	PAPER BEARINGS FOR SLABS



Paper bearings shall be reinforced bitumen laminated kraft paper conforming to the requirements of IS : 1398 until similar Nepal’s Standards are in place.



While concreting the slab, care shall be taken to prevent the bearing material from being displaced.







13 -7	INSPECTION AND TESTING



Where any patents are used, the manufacturer’s certificate with test proofs shall be submitted along with the design and be approved by the Engineer before their use on work.





13 -8	MEASUREMENTS FOR PAYMENT



Bearings shall be measured in numbers.  Expansion and fixed bearings shall be counted separately and with respect to their capacities and particular Specifications.



Paper bearing shall be measured in square metres.





13 -9	RATE



The contract unit rate for each type of bearing shall include the cost of supplying and fixing the bearings in position as specified in the drawings or as directed by the Engineer.



The contract unit rate shall also include the cost of samples and their testing when desired by the Engineer.



In case of steel bearings, the contract unit rate shall include the cost of all nuts, bolts, supplying and filling the grease boxes with the specified grease, cost of all tests prescribed in the Specifications and shown on the drawings.



When the office supplies the bearings, the contract unit rate for fixing them shall include

the cost of anchor bolts,

their fixing,

transport of bearings from the place of supply to the site,

handling and placing them in position, and

supplying and filling the grease in grease boxes as per directions of the Engineer.



In case of elastomeric bearings, the contract unit rate shall also include the cost of adhesives for fixing them.
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6 mm SIDE COVER (minimum)



3 mm ( OUTER ELASTOMER COVER ( t/2



METAL LAMINATIONS

1.5 mm (min) thickness



ELASTOMER LAYER

thickness (t)










