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CONCRETE
 • A Mixture of portland Cement Water, fine & coarse aggregate
 • New Definition : • Concrete : A mixture of cementitious material,
 water, fine and coarse aggregates with or without admixtures.
 • New Additions: • Cementitious material : “It means cement or
 cement mixed with mineral admixtures like pozzolanic fly ash (PFA), grounded granulated blast furnace slag (GGBFS), micro silica etc.
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VARIOUS TYPE OF CIRCUITS USED
 • 33 GRADE OPC IS: 219• 43 GRADE OPC IS:8112• 53 GRADE OPC IS:12269• RHPC OPC IS:8041• High strength Portland cement IRS : T-40• Portland slag cement IS:455• Earlier provision
 – Not to be used for PSC works (Delete)
 • Modified provision:– It may be used for Pre-stressed concrete work provided slag
 content in cement is not more than 50%.
 • The ratio of development of strength is slow. Accordingly from work removal or pre-stressing may be delayed.
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CHANGES CONTINUES
 • Portland Pozzolana Cement IS:1489
 • Note : (unchanged)
 • PPC not to be used in RCC & PSC works. It can be used for foundation concrete & in bridge, sub structure if reinforcement not provided, formwork not to be removed till 75% of strength is gained.
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• Sulphate resistance cement IS: 12330 (New added)
 • Note : It is to be used only in such conditions where concrete is exposed to risk of excess sulphate: Not to be used where attack of chloride & sulphate both are there.
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Reinforcement
 • Grade LMS & Medium tensile steel bars IS:432 (0Pt1)
 • HS deformed bars IS:1786
 • Thermo-mechanically treated (TMT) Bars IS:1786 (New addition by CS/2 17.5.2000)
 • Rolled steel made from structural steel IS:2062 Gr. A & Gr B
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Durability
 • Exposure condition – Mild– Moderate– Severe– Very Severe– Extreme added by CSII 26.11.2000
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PERMEABILITY TEST
 • Mandatory for all RCC/PSC bridges under severe, v.severe & extreme environment
 • Under Mild & Moderate, mandatory for all major bridges. For others – desirable to the extent possible.
 • Permeability test required for RCC/PSC structure element only.
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• Earlier provision regarding spaces or cover blocks. • They should be made from cement, sand and small
 aggregate & matching the mix proportion of concrete to have comparable strength, durability & appearance.
 • Revised provision (OS/1 26.4.2000)• The composition of concrete of spaces block shall
 be same as that of surrounding concrete.
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NEW PROVISION (CS-1 26.4.2000)
 • Binding wires, used for binding/fixing reinforcement bars shall be galvanised Iron wiring.
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Permissible crack width
 Earlier New
 Mild 0.25 0.20
 Moderate 0.25 0.20
 Severe 0.15 0.10 *(0.20)
 Very Severe 0.10 0.10 (0.20)
 Extreme NA 0.10 (0.20)
 * Surface exposed to weather ( ) Surface protected against weather.
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ADDED VIDE CS-1
 • All RCC structures shall be designed for safety, serviceability & durability requirements (structural & non-structure loads caused by environment).
 • The bridges shall be designed for the service life as given below – Bridges in sea – 50 yrs
 – Bridge in coastal area – 80 yrs
 – Bridge in rest of India – 100 years.
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CLEAR COVER (EARLIER)
 • The least distance between the surface of reinforcement & face of the concrete
 • Clear Cover (New) CP-1
 • The least distances from outer most surface of steel or binding or its end to the face of the concrete
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Minimum clear covers as per durability requirements
 • Max. clear cover is 2.5 x Dia of bar. If clear cover is more than chicken mesh is provided in cover concrete.
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RMC New Addition
 • RMC- Concrete produced by completely mixing – – Cement
 – Agg
 – Admixtures
 – Water
 at a central batching and mixing plant & delivered in fresh condition at site.
 • Transit time – Effect on workability may be considered while planning
 • Admixture be tested as per IS:9103• Re tempering is not permitted
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RMC contd.
 • Delivery – within 1 ½ hr when temp > 200C
 • Within 2 hr when temp < 200C
 • For transportation – agitators are used conforming to IS:5892
 • Speed of Agitator not less than 2 rpm & not more than 6 rpm.
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Durability (Modified)• Added
 – Extreme exposure condition cement structure surfaces exposed to abrasive
 action, surfaces of members in tidal zone.• Mandatory nature of permeability test • W/c ratio, Grade of cement, cement cont
 – Earlier only depended upon exposure condition, now also depend upon type of concrete i.e. PCC, RCC, PSC.
 – For RCC, PSC, valves of w/c ratio reduced for durability conditions
 – Values of w/c ratio even up to 35 (how ?)
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• Grade of concrete increased from M-40 to M-50 for PSC in V Severe & Extreme
 • For Pre-tensioned minimum concrete grade M40 even for mild-moderate exposure (M35 for post tensioned)
 • Minimum cement content replaced by min cementitious material & value for PSC 400-440 km/m3 (earlier 325-400 kg/m3 )
 • At the same time upper limit pegged at 500 kg/m3 which was 530 kg/m3 earlier
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New Addition
 • Total Chloride content shall not exceed (by wt)– For PSC
 • Under Extreme, VS – 0.06%
 • Under S, moderate, Mild – 0.10%
 • RCC – 0.15%
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Coatings for concrete – only Extreme, VS, S
 Super structure Sub structure
 Epoxy – phenolic IPN coating or
 CECRI Integrated four coat system
 Coal tar epoxy coating
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Coatings for ReinforcementS,VS, Extreme Mild, Moderate
 Important or Major Bridge
 Minor All structures
 Cement polymer composite coating
 or
 Fusion bonded epoxy coating
 Cement polymer composite coat or
 Inhibited cement slurry coating
 Inhibited current slurry coating.
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• Modification of crack width
 • Cover (minimum value)
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Changes
 • Earlier provisions regarding cover from surface of bars or from ends were different but now the definition of clear cover is same for both
 • Earlier minimum value of cover was 15 mm which has now been increased to 25 mm. Max. limit of 75 mm remain unchanged.
 • If cover > 2.5 x dia of bar,
 chicken mess is to be provided.
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