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Appendix A 

Design Calculations 

 

 

 

 

 

 

 



Modulus of Elasticity at 28 of Normal Weight Concrete

BS 8110 E28 = K0 + 0.2 fcu,28
Part 2
Cl 7.2 K0 = 20 N/mm2

 fcu,28 = 30 N/mm2

E28 = 20 + 0.2x30

= 26 N/mm2 E28 =
26 N/mm2

69
Checked   Date

Reference Calculation Output

Feature
D
R D

Designed Date  

Job Code Page



Reference Calculation Output

Material Strength Enhancements

Enhancements are calculated based on the equations given in the 
book Blast Effects on Buildings. 

Blast Effects
on Buildings

Concrete Strength Enhancement

For Bending

fdu/fcu = 1.25

fcu = 30 N/mm2

fdu = 30x1.25 fdu =
37.5 N/mm2

= 37.5 N/mm2

Steel Strength Enhancement

fdy/fy = 1.2

fy = 500 N/mm2

fdy = 1.2x500

= 550 N/mm2 fdy =
550 N/mm2

fdu/fu = 1.05

fu = 600 N/mm2

fdu = 1.05x600

= 630 N/mm2 fdu =
630 N/mm2

Date  
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Reference Calculation Output

Calculation of Basic Cost of Structural Elements

Unit Cost of Construction Work

Concreting works = Rs 19000.00 per m3

Formwork = Rs 1200.00 per m2

Reinforcement work = Rs 200.00 per kg

Calculation of Cost of 150x500 fin having 8T10

Calculation of cost for a one meter length is done in this analysis

Volume of the concrete = 0.15x0.5

= 0.075 m3

Cost for concreting = 0.075x19000

= Rs 1425.00

Area of the formwork = 0.15x1x2 + 0.5x1x2

= 1.3 m2

Cost for formwork = 1.3x1200

= Rs 1560.00

Weight of the reinforcement = 0.617x8x1

= 4.936 kg

Cost for Reinforcements = 200x4.936

= Rs 985.60

Total Cost for 150x500-8T10 = 1425 + 1560 + 985.50

= Rs 3970.60
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Reference Calculation Output

Calculation of Cost of 150x500 fin having 8T12

Calculation of cost for a one meter length is done in this analysis

Volume of the concrete = 0.15x0.5

= 0.075 m3

Cost for concreting = 0.075x19000

= Rs 1425.00

Area of the formwork = 0.15x1x2 + 0.5x1x2

= 1.3 m2

Cost for formwork = 1.3x1200

= Rs 1560.00

Weight of the reinforcement = 0.888x8x1

= 7.104 kg

Cost for Reinforcements = Rs 1420.80

Total Cost for 150x500-8T10 = 1425 + 1560 + 1420.8

= Rs 4405.80

Calculation of Cost of 150x500 fin having 10T10

Calculation of cost for a one meter length is done in this analysis

Volume of the concrete = 0.15x0.5

= 0.075 m3

Cost for concreting = 0.075x19000

= Rs 1425.00

Area of the formwork = 0.15x1x2 + 0.5x1x2

= 1.3 m2

Cost for formwork = 1.3x1200

= Rs 1560.00
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Reference Calculation Output

Weight of the reinforcement = 0.0.617x10x1

= 6.16 kg

Cost for Reinforcements = Rs 1232.00

Total Cost for 150x500-8T10 = 1425 + 1560 + 1232

= Rs 4217.00

Calculation of Cost of 150x500 fin having 10T12

Calculation of cost for a one meter length is done in this analysis

Volume of the concrete = 0.15x0.5

= 0.075 m3

Cost for concreting = 0.075x19000

= Rs 1425.00

Area of the formwork = 0.15x1x2 + 0.5x1x2

= 1.3 m2

Cost for formwork = 1.3x1200

= Rs 1560.00

Weight of the reinforcement = 0.888x10x1

= 8.88 kg

Cost for Reinforcements = Rs 1776.00

Total Cost for 150x500-8T10 = 1425 + 1560 + 1420.8

= Rs 4761.00

Calculation of Cost of 150x600 fin having 10T10

Calculation of cost for a one meter length is done in this analysis

Volume of the concrete = 0.15x0.6

= 0.09 m3

Cost for concreting = 0.09x19000

= Rs 1710.00
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Reference Calculation Output

Area of the formwork = 0.15x1x2 + 0.6x1x2

= 1.5 m2

Cost for formwork = 1.5x1200

= Rs 1800.00

Weight of the reinforcement = 0.617x10x1

= 6.16 kg

Cost for Reinforcements = Rs 1232.00

Total Cost for 150x500-8T10 = 1710 + 1800 + 1232

= Rs 4742.00

Calculation of Cost of 150x600 fin having 10T12

Cost for concreting = Rs 1710.00

Cost for formwork = Rs 1800.00

Weight of the reinforcement = 0.888x10x1

= 8.88 kg

Cost for Reinforcements = 8.88x200

= Rs 1776.00

Total Cost for 150x500-8T10 = 1710 + 1800 + 1776

= Rs 5286.00

Calculation of Cost of 150x600 fin having 12T10

Cost for concreting = Rs 1710.00

Cost for formwork = Rs 1800.00

Weight of the reinforcement = 0.617x12x1

= 7.404 kg

Cost for Reinforcements = 7.404x200

= Rs 1478.40

Job Code Page 74

Feature
D
R D

Designed Date  
Checked   Date



Reference Calculation Output

Total Cost for 150x500-8T10 = 1710 + 1800 + 1478.40

= Rs 4988.40

Calculation of Cost of 150x600 fin having 12T12

Cost for concreting = Rs 1710.00

Cost for formwork = Rs 1800.00

Weight of the reinforcement = 0.888x12x1

= 10.656 kg

Cost for Reinforcements = 10.656x200

= Rs 2131.20

Total Cost for 150x500-8T10 = 1710 + 1800 + 2131.20

= Rs 5641.20

Calculation of Cost of 150x800 fin having 16T12

Calculation of cost for a one meter length is done in this analysis

Volume of the concrete = 0.15x0.8

= 0.12 m3

Cost for concreting = 0.12x19000

= Rs 2280.00

Area of the formwork = 0.15x1x2 + 0.8x1x2

= 1.9 m2

Cost for formwork = 1.9x1200

= Rs 2280.00

Weight of the reinforcement = 0.888x16x1

= 14.208 kg

Cost for Reinforcements = 14.208x200

= Rs 2841.6
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Reference Calculation Output

Total Cost for 150x500-8T10 = 2280 + 2280+ 2841.6

= Rs 7401.60
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