                                                    Cost estimation of Concrete works 
1- Materials 
Cement - For housing purpose, Generally Ordinary Portland cement or Portland pozzolana cement (fly ash based), are used.
Size of Aggregate -The nominal maximum size of coarse aggregate should be as large as possible within the limits specified but in no case greater than one-fourth of the minimum thickness of the member, provided that the concrete can be placed without difficulty so as to surround all reinforcement thoroughly and fill the corners of the form. For most work, 20 mm aggregate is suitable. Generally for slabs, Columns, Walls, Footings etc in housing sector , Maximum recommended  size  of aggregate for concrete works is 20 mm. 
In concrete elements with thin sections, closely spaced reinforcement or small cover, consideration should be given to the use of 10 mm nominal maximum size. 
For heavily reinforced concrete members as in the case of ribs of main beams, the nominal maximum size of the aggregate should usually be restricted to 5 mm less than the minimum clear distance between the main bars or 5 mm less than the minimum cover to the reinforcement whichever is smaller. 
Water - used for mixing and curing shall be clean and free from injurious amounts of oils, acids, alkalis, salts, sugar, organic materials or other substances that may be deleterious to concrete or steel. Potable water is generally considered satisfactory for mixing of concrete.  
2-Concrete Grades- The concrete shall be in grades designated as per Table- 1.
                                                                      Table-1
	Sr No
	Group
	Grade Designation
	Specified Characteristic Compressive Strength of 150 mm Cube at 28 Days- N/mm2

	
	Ordinary Concrete
	M10
	10

	
	
	M15
	15

	
	
	M20
	20

	
	Standard Concrete
	M25
	25

	
	
	M30
	30

	
	
	M35
	35

	
	
	M40
	40

	
	
	M45
	45



NOTE 1- In the designation of concrete mix, M refers to the mix and the number to the specified compressive strength of 150 mm size cube at 28 days, expressed in N/mm2 . 





 3-Concrete Mix Proportioning 
 Mix Proportion -The mix proportion shall be selected to ensure the workability of the fresh concrete and when concrete is hardened, it shall have the required strength, durability and surface finish. 
The determination of the proportions of cement, aggregates and water to attain the required strengths shall be made as follows: 
a) By designing the concrete mix; such concrete shall be called as Design mix concrete, or 
b) By adopting nominal concrete mix; such concrete shall be called as Nominal mix concrete. 
Design Mix Concrete - As the guarantor of quality of concrete used in the construction, the constructor shall carry out the mix design and the mix so designed (not the method of design) shall be approved by the employer (Owner of house or nominated person by him/her) within the limitations of parameters and other stipulations laid down by this standard. If so desired, the employer (Owner of house or nominated person by him/her)  shall be provided with supporting data including graphs showing strength versus water-cement ratio for range of proportions, complete trial mix proportioning details to substantiate the choice of cement content, fine and coarse aggregate content, water, mineral admixtures, chemical admixtures, etc. 
The mix shall be designed to produce the grade of concrete having the required workability and a characteristic strength not less than appropriate values given in Table 1. 
Nominal Mix Concrete- Nominal mix concrete may be used for concrete of M 20 or lower. The proportions of materials for nominal mix concrete shall be in accordance with Table- 2. 
The cement content of the mix specified in Table -2 for any nominal mix shall be proportionately increased if the quantity of water in a mix has to be increased to overcome the difficulties of placement and compaction, so that the water-cement ratio as specified is not exceeded. 
                                                                             Table-2
	S No
	Grade of Concrete
	Total Quantity of Dry Aggregates by Mass per 50 kg of Cement, to be Taken as the Sum of the Individual Masses of Fine and Coarse Aggregates kg Max
	Proportion of Fine Aggregate to Coarse Aggregate (by Mass)
	Quantity of Water per 50 kg of Cement l

	I
	M5
	800
	Generally 1:2 but subject to an upper limit of 1 : 1½ and a lower limit of 1 : 2½
	60

	II
	M7.5
	625
	
	45

	III
	M10
	480
	
	34

	IV
	M15
	330
	
	32

	V
	M20
	250
	
	30



4-Quantities of Materials- Based on guide lines and past experience ,the quantities of materials for nominal mix concrete for different proportions are given in Table-3. 

Quantities of material required for different mix proportions of concrete.
                                                                                Table-3
	Mix Nominal
	Cement Kg
	       Coarse Aggregate graded 
	                Dry Sand 

	
	
	Cubic meter (Cum)
	Cubic foot (Cft)
	Cum
	Cft

	1:1.5:3
	380
	0.85
	30.0
	0.42
	14.8

	1:2:3
	365
	0.82
	29.0
	0.52
	18.37

	1:2:4
	320
	0.90
	31.8
	0.45
	15.90

	 1:2.5:5
	270
	0.92
	32.5
	0.46
	16.25

	1:3:6
	210
	0.94
	33.20
	0.47
	16.60

	1:4:8
	160
	0.94
	33.20
	0.47
	16.60

	1:5:10
	130
	0.96
	33.90
	0.48
	16.95

	1:6:12
	110
	0.98
	34.60
	0.49
	17.31

	1:6:18
	80
	1.00
	35.32
	0.36
	12.71



Labour-For 25 cum concrete for roof slab, one mixing machine with lift mechanism is used and   generally team of 16 Mazdoors and 1 Masons is deployed.  So per cum of concrete work,  Mason requirement is .04 and Labour requirement is  0.64 .
Concrete casting Labour contractors are available in the market. The rate of casting varies from Rs 16 to Rs 22 per cft depending upon height of structure, ease of work, quantum of work etc. This rate includes supply of labour,  rent of Mixing machine including it’s lift arrangement, fuel, vibrator, Small carts etc to  complete the job.










5- Costing of concrete works-This Costing includes material cost , mixing cost , placement cost and final finishing cost . 
Costing of 1:1.5:3 mix proportion of concrete-
                                                                               Table-4
	Material description
	Quantity
	Rate of resources  in Rs
	cost

	Cement
	380 Kg
	400 per bag or Rs 8 per Kg 
	3040

	Coarse Aggregate
	30.0 cft
	30 per cft
	900

	Fine Aggregate 
	14.8 cft
	32 per cft
	474

	Watering ,Rent of Mixing machine with lifting mechanism etc, fuel for mixing etc 
	
	
	150

	Mason
	.04
	800 per mason
	32

	Labour
	0.64
	550 per Mazdoor
	352

	Vibrator Charges including manpower and fuel
	
	
	30

	Total
	
	
	4978

	Supervision & Misc charges @ 3%
	
	
	149

	Grand Total
	
	
	5127



So total cost per cum of concrete casting for 1:1.5:3 Mix proportion for roof slab comes out Rs 5127 per cum. This cost is exclusive of GST and Contractor profit. The rates for material has been updated on 28.5.2022. This Cost can be updated by updating the rates of resources in column (iii).
Costing of 1:2:4 concrete-
                                                                                  Table-5
	Material description
	Quantity
	Rate in Rs
	cost

	Cement
	320 Kg
	400 per bag or Rs 8 per Kg 
	2560

	Coarse Aggregate
	31.8 cft
	30 per cft
	954

	Fine Aggregate 
	15.90 cft
	32 per cft
	509

	Watering ,Rent of Mixing machine with lifting mechanism etc, fuel for mixing etc 
	
	
	150

	Mason
	.04
	800 per mason
	32

	Labour
	0.64
	550 per Mazdoor
	352

	Vibrator Charges including manpower and fuel
	
	
	30

	Total
	
	
	4587

	Supervision & Misc charges @ 3%
	
	
	138

	Grand Total
	
	
	4725



So total cost per cum of concrete casting for 1:2:4 Mix proportion for roof slab comes out Rs 4725 per cum. This cost is exclusive of GST and Contractor profit. The rates for material has been updated on 28.5.2022. Cost can be updated by updating the rates of resources in column (iii).
Costing for Lean concrete 1:5:10 
                                                                                 Table-6
	Material description
	Quantity
	Rate in Rs
	cost

	Cement
	130 Kg
	400 per bag or Rs 8 per Kg 
	1040

	Coarse Aggregate
	33.95 cft
	30 per cft
	1019

	Fine Aggregate 
	16.95 cft
	32 per cft
	542

	Watering ,Rent of Mixing machine etc, fuel for mixing etc 
	
	
	120

	Mason
	.04
	800 per mason
	32

	Labour
	0.55
	550 per Mazdoor
	303

	Vibrator Charges including manpower and fuel
	
	
	20

	Total
	
	
	3076

	Supervision & Misc charges @ 3%
	
	
	92

	Grand Total
	
	
	3168



So total cost per cum of concrete casting for 1:5:10 Mix  proportion for roof slab comes out Rs 3168 per cum. This cost is exclusive of GST and Contractor profit. The rates for material has been updated on 28.5.2022. Cost can be updated by updating the rates of resources in column (iii).

