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The room coloured in red is where the critical slab will be analyzed.
The highlighted yellow parts are the location of the columns within the building

	Level 
	spaces
	finishes
	Services 
	Ceiling 
	block wall
	Deadload
	Live load

	First floor
	Bedroom 
	1.7
	0.3
	0.00
	1.00
	3.0
	2.0

	
	Family lounge
	1.5
	0.3
	0.00
	1.00
	2.8
	2.0

	
	Closet 
	1.5
	0.3
	1.00
	0.00
	2.8
	2.0

	
	toilet
	1.5
	0.3
	0.00
	0.00
	1.8
	2.0

	
	Stairs
	1.5
	0.3
	0.00
	1.00
	2.8
	4.0

	
	terrace
	1.5
	0.3
	0.00
	0.00
	1.8
	2.0

	roof
	roof
	0.00
	0.3
	1.5
	0.00
	1.8
	0.9
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	Ref 
	Description 
	output

	
	Floor slab 
	

	Cl.
3.3.1.2
	Assumed bar size= 12mm
Nominal cover= 15mm
	

	Table 8 
RC design to Eurocode 2

	Aggregate size 
Nominal size of aggregate Hagg=15mm
Hagg is smaller than 25mm
0.25 x 150= 37.55mm
Nominal cover more than 15mm
	

	Table 7 
RC design to Eurocode 2 
	Exposure condition 
The environment is mild
Concrete grade C20 is to be used
Nominal cover ≥25mm
	

	Table 8 
RC design to Eurocode 2

	Fire resistance
1hr fire resistance 
Nominal cover= 15mm
Min slab depth= 100mm
Depth of slab= 150mm
	

	
	Floor beam 
	

	Cl.
3.3.1.2

	Bar size assumed= 12mm
Nominal cover C ≥12mm
	

	Table 8 
RC design to Eurocode 2

	Aggregate size 
Normal size of aggreagte 
Hagg=15mm
Hagg≤0.25 
Width= 0.15x0.275=41.25mm
	Hagg is ok

	Table 7 
RC design to Eurocode 2

	Exposure condition 
The environment is mild 
Grade c20 of concrete to be used.
Nominal cover= 20mm
	

	Table 8 
RC design to Eurocode 2

	Fire resistance 
1 hr fire resistance required
Nominal cover ≥15
Min width of beam= 250mm
Width of beam= 275mm
	Beam width= ok

	
	Nominal cover on floor beams =12mm
	C=12mm

	
	Columns 
	

	Cl.
3.3.1.2

	Bar size= 12mm
Nominal cover C≥12mm
	

	Table 8 
RC design to Eurocode 2

	Aggregate size 
Max size of aggregate=20mm
Hagg≤0.25xcol. 
Width= 0.2x350=70mm
Nominal cover ≥20
	Hagg is ok 

	Table 7 
RC design to Eurocode 2

	Exposure conditions
Mild environment
Concrete grade C20
Nominal cover≥25mm
	

	Table 8 
RC design to Eurocode 2
	Fire resistance
1hr fire resistance
Nominal cover ≥20mm
Min width of fully supported=350mm
Min width of 50% exposed= 325mm
Minimum width of one faced exposed= 300mm
	

	
	Nominal cover of columns= 25mm
	C=25mm

	
	Foundation slab 
	

	Cl.
3.3.1.2

	Assumed bar size= 20mm
Nominal cover= 20mm
	

	Table 8 
RC design to Eurocode 2

	Aggregate size 
Nominal cover of aggregate20mm
Hagg≤0.25 x slab depth 400= 100mm
Nominal cover≥20mm
	

	Table 7 
RC design Eurocode 2

	Exposure condition 
Mild environment 
Grade C20 concrete
Nominal cover ≥20mm
	

	
	Nominal cover= 20mm
	C=20mm

	Table 8 
RC design to Eurocode 2

	Fire resistance 
1hr fire resistance intended
Nominal cover ≥20mm
Assumed minimum slab depth=200mm
	

	
	Nominal cover for pad foundation= 20mm 
	C=20mm
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Design life= 50 years 
Exposure class= Xc1
FCK- 20N/mm2

Slab thickness= 150mm
Density of concrete= 25 3825mm

Self-weight of slab = 0.150x25= 3.752825mm

Finishes= 1.5 
Servies= 0.3
Wall block partition= 1.0 
Gk- 3.75+1.5+0.3+1.0= 6.55
Qk= 2.0

((1.4x6.55) +(1.6x2)= 12.37Knm 

Analysis 
Long span/short span 
= 3825/2825
= 1.35, this is less then 2.0. meaning this will be a 2-way span slab 
[image: Diagram

Description automatically generated]

M= 12.37X3.8252/8
M= 22.51

bar size is 12mm
nominal size is 15mm

effective depth
top of slab to the center of the reinforcement 
depth is 150mm 
cover is 15mm 
size of bar is 12mm
face to center of bar= 12/2= 6mm
effective depth= 150-15-12/2= 129mm
Mu= KvinFckBd2RC design to Eurocode 2, page 19 

Mu= 0.168x20x3825x1292/106
Mu= 213.87Kn
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Description automatically generated]K= M/Bd2Fck Eurocode 2, determining Z value 

K= 22.51x106/3825x1292x20
= 0.0176
Z= 0.98
Adopt to make it 0.95
Z= 0.95d




As= M/0.95FykZ
As= 22.51X106/0.95x500x0.95x129
= As= 386.7mm2
[image: Table

Description automatically generated]Provide 4H12 (452mm2)





RC design to Eurocode 2, page 90
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[image: ]Slab= 150mm depth 
Beam= 450x275mm                                                       
Fck= 20N/mm2
Fyk= 500N/mm2
Cover=12mm
Ll= 2x3825= 7.65Kn/m
P.a= 3825x150x25= 14.34Kn/m
0.450x0.275x25= 3.1kn
UDL= (14.34x1.6) + (17.44x1.4)
UDL= 47.36Knm

Bending
M=WL2/8
M=80.61Kn

D= 450-12-12-20/2
D=418mm 
                                                                                    RC design to EC2, page 27
Mu= 0.168Fchbd2
= 0.168x20x275x4182/106
Mu= 161.44Knm
The mu is larger than the bending moment meaning no compression reinforcement is required.
Eurocode 2

[image: Chart

Description automatically generated]K= M/Bd2Fck
=80.61x106/275x4182x20
K= 0.084 

adopt to 0.95d
=0.95xd
Z= 0.95x418
Z= 397.1mm2

As= M/0.95FykZ
As=561.75mm2
Provide 8h10 (628mm2) bars 




[bookmark: _Toc104143138]Column design- in accordance with Eurocode 2 

N= 1250Kn (Assumed)
Column size= 350x400mm
Height of column= 3000mm 
M= 80.61Knm
Fck= 20N/mm2
Fyk= 500N/mm2
Concrete cover= 25mm
Diatmeter of link= 6mm
Diameter bar= 12mm

Height of column= 3600-600= 3000mm
Effective height of column= fixed top and bottom 
Reduce by 0.75 
Effective height= 0.75 x 3000= 2250mm
Conditions 
1. h/30= 13.3mm
2. 2250/400= 6.63mm
3. 20mm 
Condition 3 is adopted 

Eccentric bending moment
Me= 1250x0.02= 25Knm 
(0.02 is the eccentricity which has been adopted)
Total bending moment
Mtot= 25 + 80.61= 105.61Knm

D2= cover= 25mm
Ties= 6mm 
Main bars= 12mm
D2= 25+6+122=37mm
D2/h= 37/400
=0.093

K= M/Bd2Fck
= 105.61x106/250x4002x20
[image: Diagram

Description automatically generated]= 0.094Figure 9d, RC design to EC2, Page 40


= N/nhfck = 1250x103/350x400x20
= 0.045 

Asfyk/bhfck= 0.15
As= 0.15x350x400x20/500=840mm2
Provide 8h12 (905mm2)
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column= 350x400
Gk= 400Kn (assumed)
Qk= 300Kn (assumed)
bp= 100Kn/sqm
p= 70Kn(assumed)
Fck= 20Nmm2
Fyk= 500N/mm2
Bar size= 16mm
Area= 700/100
= 7m2
width of pad is the square root of the area.
width=  = 2.65m

depth= 2.65/6= 0.45m

Pu= (1.4x400) + (1.6x300) = 1040Kn
Bearing pressure= 1040/2.652
=148.1KN



The critical selection at the face of the column 
MEd= 148.1x2.65x1.152/2
= 259.52KNm
D= 450-12-20= 418mm
K= 259.52x106/(2650x4182x20)
=0.028

Z=0.95d
0.95x418= 397.1mm
As= MEd/fydZ
As= 259.52x106/ (500x397.1)
Z= 1307.08mm2/m
Provide 7H16 bars(1410mm2)

[image: Table
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table 14- RC design to Eurocode 2, Page 90

Beam shear
VEd= 148.1 x(1.15x0.418)= 108.41Knm
VEd= 108.41/418= 0.26MPa
= 1410/ (418x2650) = 0.10
= 10% this is ok 
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START
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Carry out analysis of slab to determine design moments (M)
(Where appropriate use coefficients from Table 3)

Concrete class
=C50/60?

Outside scope of
this publication

M

Determine K from: K =
bd? e

Y

Determine K’ from Table 4 or
K'=0.606-0.18 62 — 0.21 where ¢ < 1.0
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Compression
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!

Calculate tension reinforcement required from

M
As=
*T faz

v

Check minimum reinforcement requirements (see Table 6)
0.26 feym by d

As min = i where f = 25
y!

'

Check maximum reinforcement requirements
As,max = 0.04 A¢ for tension or compression
reinforcement outside lap locations
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Table 14
Sectional areas of groups of bars (mm?)

Bar size Number of bars

| Nomberofbars 0000000000000
e _______I-__

8 503 151

10 785 157 236 314 393 471 550 628 707 785
12 13 226 339 452 565 679 792 905 1020 1130
16 201 402 603 804 1010 1210 1410 1610 1810 2010
20 314 628 942 1260 1570 1880 2200 2510 2830 3140
25 491 982 1470 1960 2450 2950 3440 3930 4420 4910
32 804 1610 2410 3220 4020 4830 5630 6430 7240 8040

40 1260 2510 3770 5030 6280 7540 8800 10100 11300 12600
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Figure 2

Procedure for determining flexural reinforcement
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Figure 9d
Column design chart for rectangular columns d, /h = 0.20
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