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9.0 

1.0 Structural Scheming 
Columns shown in green
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	2.0 Schedule of Loading

	Level
	Functional Spaces
	Superimposed Dead Load (KN/sqm)
	Total Imposed Dead Load (KN/sqm)
	Live Load (KN/sqm)

	
	
	Finishes
	Services
	Ceilings
	Block-wall Partitions
	
	

	First Floor
	Master Bedroom
	1.2
	0.3
	0.0
	0.0
	1.5
	1.5 (A2)

	
	
	
	
	
	
	
	

	
	Bedroom 2
	1.2
	0.3
	0.0
	1.5
	3.0
	1.5 (A2)

	
	
	
	
	
	
	
	

	
	Bedroom 3
	1.2
	0.3
	0.0
	0.0
	1.5
	1.5 (A2)

	
	
	
	
	
	
	
	

	
	Bedroom 4
	1.2
	0.3
	0.0
	0.0
	1.5
	1.5 (A2)

	
	
	
	
	
	
	
	

	
	Toilet (1)
	1.2
	0.3
	0.0
	0.0
	1.5
	2.0 (A3)

	
	
	
	
	
	
	
	

	
	Toilet (2)
	1.2
	0.3
	0.0
	1.5
	3.0
	2.0 (A3)

	
	
	
	
	
	
	
	

	
	Toilet (3)
	1.2
	0.3
	0.0
	0.0
	1.5
	2.0 (A3)

	
	
	
	
	
	
	
	

	
	Toilet (4)
	1.2
	0.3
	0.0
	0.0
	1.5
	2.0 (A3)

	
	
	
	
	
	
	
	

	
	Closet (1)
	1.2
	0.3
	0.0
	0.0
	1.5
	2.0 (E11)

	
	
	
	
	
	
	
	

	
	Closet (2)
	1.2
	0.3
	0.0
	0.0
	1.5
	2.0 (E11)

	
	
	
	
	
	
	
	

	
	Family Lounge
	1.2
	0.3
	0.0
	0.0
	1.5
	2.0

	
	
	
	
	
	
	
	

	
	Balcony 
	1.2
	0.3
	0.0
	0.0
	1.5
	2.5 (A5)

	
	
	
	
	
	
	
	

	
	Stairs
	1.2
	0.3
	0.0
	1.5
	3.0
	3.0 (C32)

	Roof Level
	
	
	
	
	
	
	

	
	Roof
	0.0
	0.3
	0.15
	0.0
	0.45
	0.9


Reference - UK National Annex to Eurocode 1: Actions on structures —Part 1-1: General actions — Densities, self-weight, imposed loads for buildings.
Table NA.2 — Categories for residential, social, commercial and administration areas including additional sub-categories for the UK
Table NA.5 — Imposed floor loads due to storage
Table NA.7 — Imposed loads on roofs not accessible except for normal maintenance and repair

3.0 Durability Design
Reference - Eurocode 2: Design of concrete structures.
	Ref
	Description
	Output


	
	FLOOR SLAB
	

	
	Bar Size
Assumed Bar Size = 16mm
Nominal Cover C ≥ 16mm

	

	Table 4.2: Minimum cover, cmin,b, requirements with regard to bond
	Aggregate Size
Nominal maximum size of aggregate Hagg = 20mm
Hagg ≤ 0.25 x Slab Thickness = 0.25 x 150 = 37.5mm
Nominal cover ≥ 20mm

	

Hagg is Ok


	Table 4.1  Exposure classes related to environmental conditions in accordance with EN 206-1

Table 4.3N: Recommended structural classification

Table 4.4N: Values of minimum cover, cmin,dur, requirements with regard to durability for reinforcement steel in accordance with EN 10080.

	Exposure Condition
Environment is considered to be exposed to airborne salt but not in direct contact with seawater. 
Concrete Grade C40 is intended to be used.
Nominal cover ≥ 25mm

	

	4.4.1.2  Minimum cover
	Fire Resistance
1hr fire resistance is intended
Nominal cover ≥ 20mm
Minimum depth of slab panel = 100mm
Depth of slab panel =150mm. 

	



Slab depth ok

	
	Nominal cover to all floor slab = 25mm
	C = 25mm

	
	
	

	
	FLOOR BEAMS
	

	
	Bar Size
Assumed Bar Size = 20mm
Nominal Cover C ≥ 16mm

	

	
	Aggregate Size
Nominal maximum size of aggregate Hagg = 20mm
Hagg ≤ 0.25 x Beam width = 0.25 x 200 = 50mm
Nominal cover ≥ 20mm


	

Hagg is Ok


	Ref
	Description
	Output


	Table 4.1  Exposure classes related to environmental conditions in accordance with EN 206-1

Table 4.3N: Recommended structural classification

Table 4.4N: Values of minimum cover, cmin,dur, requirements with regard to durability for reinforcement steel in accordance with EN 10080.



	Exposure Condition
Environment is considered to be exposed to airborne salt but not in direct contact with seawater. 
Concrete Grade C40 is intended to be used.
Nominal cover ≥ 25mm

	

	4.4.1.2  Minimum cover
	Fire Resistance
1hr fire resistance is intended
Nominal cover ≥ 20mm
Minimum width of beam = 200mm
Width of beam = 250mm

	



Beam width ok

	
	Nominal cover to all floor beams = 25mm
	C = 25mm

	
	
	

	
	COLUMNS
	

	
	Bar Size
Assumed Bar Size = 20mm
Nominal Cover C ≥ 20mm

	

	
	Aggregate Size
Nominal maximum size of aggregate Hagg = 20mm
Hagg ≤ 0.25 x col. width = 0.25 x 175 = 43.75mm
Nominal cover ≥ 20mm

	

Hagg is Ok


	Table 4.1  Exposure classes related to environmental conditions in accordance with EN 206-1

Table 4.3N: Recommended structural classification

Table 4.4N: Values of minimum cover, cmin,dur, requirements with regard to durability for reinforcement steel in accordance with EN 10080.
	Exposure Condition
Environment is considered to be exposed to airborne salt but not in direct contact with seawater. 
Concrete Grade C40 is intended to be used.
Nominal cover ≥ 25mm

	

	4.4.1.2  Minimum cover
	Fire Resistance
1hr fire resistance is intended
Nominal cover ≥ 20mm
Minimum width of fully exposed = 175mm
Minimum width of 50% exposed = 150mm
Minimum width of one face exposed =125mm

	





	
	Nominal cover to all columns = 25mm
	C = 25mm

	
	
	

	
	FOUNDATION BEAMS
	

	
	Bar Size
Assumed Bar Size = 20mm
Nominal Cover C ≥ 16mm

	

	Ref
	Description
	Output


	
	Aggregate Size
Nominal maximum size of aggregate Hagg = 20mm
Hagg ≤ 0.25 x Beam width = 0.25 x 250 = 62.5
Nominal cover ≥ 20mm

	

Hagg is Ok


	
	Concrete is cast against an adequate 50mm concrete blinding.
Nominal cover ≥ 40mm

	

	Table 4.1  Exposure classes related to environmental conditions in accordance with EN 206-1

Table 4.3N: Recommended structural classification

Table 4.4N: Values of minimum cover, cmin,dur, requirements with regard to durability for reinforcement steel in accordance with EN 10080.

CL4.1

CL4.4.1.2

	Exposure Condition
Environment is considered to be exposed to airborne salt but not in direct contact with seawater.
Concrete Grade C40 is intended to be used.
Nominal cover ≥ 40mm
As Grade C40 is to be used, nominal concrete cover is increased to 50mm to provide adequate minimum cover against corrosion.

	

	4.4.1.2  Minimum cover
	Fire Resistance
1hr fire resistance is intended
Nominal cover ≥ 20mm
Minimum Beam width = 250mm
	





	
	Nominal cover to all foundation beams = 50mm

	C = 50mm

	
	FOUNDATION SLABS
	

	
	Bar Size
Assumed Bar Size = 16mm
Nominal Cover C ≥ 12mm

	

	
	Aggregate Size
Nominal maximum size of aggregate Hagg = 20mm
Hagg ≤ 0.25 x Assumed Slab depth = 0.25 x 150 = 37.5mm
Nominal cover ≥ 20mm

	


Hagg is Ok


	
	Concrete is cast against an adequate 50mm concrete blinding.
Nominal cover ≥ 40mm


	

	Ref
	Description
	Output


	Table 4.1  Exposure classes related to environmental conditions in accordance with EN 206-1

Table 4.3N: Recommended structural classification

Table 4.4N: Values of minimum cover, cmin,dur, requirements with regard to durability for reinforcement steel in accordance with EN 10080.

CL4.1

CL4.4.1.2
	Exposure Condition
Environment is considered to be exposed to airborne salt but not in direct contact with seawater. 
Concrete Grade C40 is intended to be used.
Nominal cover ≥ 40mm
As Grade C40 is to be used, nominal concrete cover is increased to 50mm to provide adequate minimum cover against corrosion.

	

	4.4.1.2  Minimum cover
	Fire Resistance
1hr fire resistance is intended
Nominal cover ≥ 20mm
Assumed minimum Slab depth = 100mm
	





	
	Nominal cover to all foundation slabs = 50mm

	C = 50mm

	
	
	








4.0 Slab Design
Method Followed;
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Selection of Critical Slab
The critical slab has been identified as the slab containing the main lounge. This was selected as it is the slab with the highest expected loading, given that it supports bedroom 3, toilet (3) and closet (1). It is also the largest slab. 
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Dead Load = gk
SW = density x thickness of slab (150mm) = 24 x 0.150 = 3.6knm2
Live load gk load due to usage 
2 + 2 + 1.5 = 5.5knm2
Total ultimate load = 1.4gk + 1.6gk

Dead load = 8.1 x 1.4 = 11.34
Live load = 5.5 x 1.6 = 8.8 
11.34 + 8.8 = 20.14knm2
P1 = 20.14knm2
20.14 x 5.4 = 587.3
587.3/8 = 73.4knm - per metre length of slab

73.4KNm = 73400000
K=M/Fcubd2
Where;
b = 1000mm
h = 150mm
d = h - Ø / 2 - c = 125mm
K = 0.11744 K ≤ 0.156 (check)
Z = 125/2 (1+√1-3.53K) = 110.384
Eurocode 2 - Table 5 (Page 53)
K value (check) z/d value taken 
125 x 0.880 = 110

M = 73.4
Fyd = 500Nmm-2 (assumed)
Z = 110
AS = 73400000/(500 x 110) = 1334.54
AS = 1334.54 
Using Table 3.22 a bar size of H16 at 150 spacing of bars
Minimum reinforcement = 0.13% AC
Maximum Reinforcement = 4% AC

Reference - Imposed Loads on Flooring - Eurocode 1: Actions on structures — Part 1-1: General actions — Densities, self-weight, imposed loads for buildings - Table 6.2 - Imposed loads on floors, balconies and stairs in buildings.
Loadings on Slab - Eurocode 1: Actions on structures — Part 1-1: General actions — Densities, self-weight, imposed loads for buildings - Table A.1 - Construction materials -concrete and mortar.
Reference - Table 3.6 Concrete quality and cover to reinforcement
How to Design Concrete Structures using Eurocode 2 (Page 19)
















5.0 Loading on Beam
Method  Followed;
[image: Graphical user interface, application, Word
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SW= Unit weight (100kg/m steel) = 100 x 10 x 1kNm-1
Beam ultimate load = 1.4 x 1 = 1.4KNm-1
Each beam on grid 1,2 supports a uniformly distributed load from the width of slab plus their self-weight. 
[image: Text
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Total load on beam = load from slab + self-weight 
As a two-span continuous beam is required, A1-B1 is chosen for analysis. 
Total load on beam A1 - B1 = (20.14 x 0.9) + (1.4) = 19.53KNm-1
Total load on beam A2-B2 = (20.14 x 0.9 x 2) + (1.4) = 37.65KNm1

Design moment = M = WL2/8
= 19.53 x 5.42 / 8 = 71.2 KNm-1
K = M/Fcubd2 = 7119000/ 40 x 250 x 4252 = 0.04K 
0.04K ≤ 0.156K
71.2KNm = 71190000Nmm
b = width of beam = 250mm
d = effective depth of beam = 425mm
h = overall depth of beam = 450mm
Z = 425/2 (1+√1-353k) = 409.56
Eurocode 2 - Table 5 (Page 27)
0.95 x 425 = 403.75mm = Z
As ≤ 0.05 z/d = 0.950
As = M/Fyd x Z = 71190000
71190000/(500x403.75) = 353
Provide 2H20 at 628mm2 (using table 3.10) This is not economical. 

Steel Beam Design
Section modulus required = W = M/Fy 
M = 71.19
Fy = 460N/mm2 (Permissible bending stress given) 
W = 71190000/460 = 154760.87 (which is too high)
A greater permissible strength is required as the answer is greater than the static parameters value.
A permissible bending stress of 800N/mm2 would be suitable, which relates to the type of steel used. Calculation to show this;
71190000/800 = 88987.5
= 88.98 required - decide to provide slightly higher. 
= 92wy
Classified as UB 254 x 146 x 43
Where depth = 259.6mm
Width = 147.3mm
Thickness = 7.2mm
Sectional Area = 54.8cm2
Referenced from Table 1 - Universal Beams 
Table 4.4 Limiting width to thickness ratios
How to Design Concrete Structures using Eurocode 2 (Page 26)
























6.0 Column Design 
Method Followed; 
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300mm square column
Fck = 40
Cover = 25mm 
Slab thickness = 150mm 
Axial load = 19.53 + 20.14 = 39.67Kn (Loading on slab and beam) 
Moment = 71.19 + 36.4 = 107.59KN
Structural grid span = 5.425m 
Using PD 6687 Method 
               3004/12
                2712.5
          2x2712.5 x 1503/12
                 5425
= 0.89 (K)
From Table 4
F = 0.83
I0 = 0.82 x 2.7 = 2.24
Slenderness Ratio = 3.46I0/h (For rectangular shape)
3.46 x 2.24/0.3 = 25.8
eI = I0/400 = 2240/400
= 5.6mm 
39.67 = Ned 
39.67 x 0.00056 = 0.22KN

A = 0.7 (default)
B = 1.1 (default)
C = 1.7 - rm
= 1.7 - M01 / M02 
73.4 + 71.2 = 144.2
= 1.7-(-144.2 + 0.22) / (144.2 + 0.22)
= 2.696
= 2.7

39.67 x 103/ ( 3002 x 0.85 (assumed to be constant) x 40 (concrete strength)/1.5 (assumed to be constant)
= 0.02
20 x 0.7 x 1.1 x 2.7/0.020.5
= 294
(294725.8) so column is not slender. There may be an issue relating to the calculations here. 

M = 144.2KNm 
eI = 10/400 = 2240/400 5.6
NED = 39.67

Design Moments 
M02 = 144.2 + 39.67 x 0.0056
144.2 + 0.22 = 144.42
M01 = -144.2 + 0.22 = -143.98
M0ED = (0.6M02 + 0.4M01) ≥ 0.4M02
= 29.1
0.6 x 144.42 + 0.4 (-143.98) ≥ 0.4 x 144.42
= 29.1 ≤ 57.8
= 57.8KN
M2 = 0KN

MED = max(M02;M0ED + M2; M01 + 0.5M2; NED e0)
Where;
M02 = 144.42
M01 = -143.98
M0ED = 57.8
M2 = 
E0NED =                could not complete
Max Moment = 144.42

Using design charts;
d2 = Cnom + link + Ø/2
d2/h            no personal calcs

Determine As
NED/bhFck = 0.01
MED/bh2Fck = 0.13
39.67 x 103 / (3002 x 40) = 0.011
144.42 x 106/(3003 x 40) = 0.13 
Error in calcs shown - chart cannot be read
An assumed interpolation is used to allow for the calculations to continue. 
Assumed interpolation = 0.2 - read using the interaction chart. 
AsFyk/bhFck 
As = 0.2 x 3002 x 40 / 800(assumed steel strength) = 900
By using table 3.22
H20 at 300 = 1050mm2

Design Summary; 
H20 at 300
25mm cover 
Fck = 40MPa 
Reference - How to Design Concrete Structures using Eurocode 2
- Cl 5.2 (7 and 9) for geometric imperfections 
Slenderness - Cl 5.8.2, 5.8.3.1 
Table 4 of How to Columns for k1/k2 corresponding factors
Equation used for rectangular section 
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Effective Length and slenderness using PD 6687 method 
[image: Graphical user interface, application
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Slenderness Equation = [image: Graphical user interface, application
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Limiting Slenderness; [image: Graphical user interface, application
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7.0 Foundation Design
Process used; 
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Soil Parameters Assumed
Assumed gK and qK values 
gK = 550
qK = 455
Assumed bearing pressure of soil = 200KN/m
Using prescriptive method 
Base area = (550 + 455)/200 = 5.025
Square footing lxb = 5.025m2
√5.025 = 2.24m
2.24 x 2.24 base x 0.5m (assumed depth)
Loading = (1.4 x 550) + (1.6 x 455) = 1498KN
ULS bearing pressure = 1498 / .242 = 298KN
[image: Diagram
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Critical Section at Face of Column 
MED = 298 x 2.24 x 0.972 / 2
=314 (moment to design for) 
K=M/Fcubd2
d = 50-16
= 314 x 106 / (2240 x 4342 x 40) = 0.019
K = 0.019

Z= 0.95d 
= 0.95 x 434 = 412mm

As = MED/Fyd2
= 314 x 106 / 430 x 412 = 1772.41
From table 3.22
16H at 100cc (2010mm2)
=2010mm2

Check Shear
VED = 298 x 0.97 - 0.434) = 159.7
VED = 159.7 / 434 = 0.36MPa 
P 2010 / (434 x 2240) = 0.002 
= 2%
VRdc = 0.42MPa ≥ 0.37Mpa 
Beam Shear is OK. 
Reference - Worked examples of square pad footing. 
How to Design Concrete Structures using Eurocode 2 (Page 44)





























8.0 Reference List

Design of Steel Structures to Eurocode 3
Eurocode 1: Actions on structures — Part 1-1: General actions — Densities, self-weight, imposed loads for buildings
Eurocode 2: Design of concrete structures — Part 1-1: General rules and rules for buildings
Eurocode 2: Design of concrete structures — Part 1-1: General rules and rules for buildings
How to Design Concrete Structures using Eurocode 2 
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=1953x5.4/8=712KNm
K=M/Feubd? = 7119000/ 40 x 250 x 4257 = 0.04K
0,08k £0.156K

71.2KNm = 71190000Nmm

b = width of beam = 250mm

d = effective depth of beam = 425mm

h=overall depth of beam = 450mm

22425/2 (1+v1-353K) = 409.56

Using Table 5

0.95x425=403.75mm =2

As£0.052/c

ss0
s = M/Eyd x2 = 71190000
71150000/(500x403.75) = 353

Provide 2+20 at 628mm (using table 3.10) This is not economical

Steel Beam Design
Referenced from Table 1 - Universal Beams
Table 4.4 Limiting width to thickness ratios
Section modulus required =W = M/Ey

M=7119

Py =460N/mm? (Permissible bending stress given)

W = 71150000/450 = 154760.57 (which is too high)

A greater permissible strength i required as the answer is greater than the static parameters value.

A permissible bending stress of 800N/mm? would be suitable, which relates to the type of steel

used. Calculation to show this;

71190000/800 = 839875

8.98 required - decide to provide slightly higher.
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hickness =7.2mm - -
i v Determine the actions on the column
Sectional Area = 54 8cm’ T

Allow for imperfections in the column
Column Design 'y
Method Followed; - - -

— Determine slenderness, A, via effective length |,
+
soomm square colmn Determine slenderness limit, A,
Fk=40
Cover=25mm Yes
Slab thickness = 150mm No
Axial load = 19.53 + 20.1¢ 39.97Kn (Loading on slab and beam)
Moment = 7118 + 36.4 = 107.59KN Column is not slender, Column is slender
Structurelgrd spen =5.425m Meq = Max (Mo, Neg€o) Mgy = Max(Mgz;Moe+Mp;Mg1+0.5M;5N 4€0)
Using PD 6687 Method 3 3
30012 Calculate A, (e.g. using column chart)
25 T
222502 Check detailing requirements
sazs

=0.89 (k)
From Table 4
™
o

Slenderness Rati

4610/h (For rectangular shape)
346%224/03=258

1=10/400 = 2240/400

=s.6mm

39.67=Ned

39.67 % 0.00056 = 0.22KN
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=1953x5.4°/8=712KNm
K= M/Feubd = 7115000/ 40 x 250 x 425 = 0.04K
0.0k 20.156K
71.2KNm = 71130000Nmm
b = width of beam = 250mm
d=effective depth of beam = 425mm
= overall depth of beam = 450mm
2= 4252 (14v1-353K) = 409.55
Using Table 5
095 x4252403.75mm =2
As£0052/d=0950
s = M/Eyd x 2= 71180000
71150000/(500¢403.75) = 353
Provide 2H20 at 628mm (using table 3.10) This i not economical.
Steel Beam Design
Referenced from Table 1 - Universal Beams
Table 4.4 Limiting width to thickness ratios
Section modulus required = W = M/Ey
M=7119
Fy = 460N/mm? (Permissible bending stress given)
W= 71190000/460 = 154760.87 (which i too high)
Agreater permissiole strength i required as the answer is greater than the static parameters value.
A permissible bending stress of BOON/mm? would be suitable, which relates to the type of steel
used. Calculation to show this;
71190000/500 = 88987.5
= 85,98 required - decide to provide slighty higher.
= 52wy
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Actions
v
Thckness =7.2mm ) -
i | Slenderness, A = I/ Imperfections
SectonslArea =548 ‘ I
<] |, =effective length = FI Slenderness, A
Column Design e _ 7
Method Eollowed; ('I - acFuaI Iength). Effective length, /,
i = radius of gyration = \(I/A) —
e e s o he coam
N o i e o hence Slenderness
e . for a rectangular section A =3.46 /y/ h WS
for a circular section A=41ly/h No der
‘Column s not slender, [Column s siender + v
M= Max (s o) | | M = MaxOhosiMoc WMoy 0. 5MyiNese) Design Moments, My
'cmmwv,. using colurn chart ¥
Check detailing requirements Calculate A
T
Reference - C1 5.2 (7 and 9) for geometric imperfections Detailing

Slenderness-C15.82,5.83.1]

300mm square column

Fck=40 Prifysgol Cymru
¥ Drindod Dew: Sant
University of Wales

Cover=25mm

Effective length

Slab thickness = 150mm

Axial load = 19.53 + 20.14 = 39.57Kn (Loading on slab and beam) 12°¢
L
Moment =71.18 + 36.4 = 107.59KN

Structural grd span =5.425m
Using PD 6687 Method
20012

125

207125 x150/12
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slenderness (M,)
K= M/Fcubd" = 711000/ 40x 250x 425" = 004K Sectonal Area =548’
EI, "
2. swm
71.20Nm = 71150000Nmm Column Design » k 5 26T, ~ 23750 x250° 12 ~ 014
b= width ofbeam = 250mm Method Ealowed; L 7500
4= effctive depthof beam = 425mm
Determine e scion on the coam .
= overall depth of beam = 450mm Hiow for inperfections i the column s From table (rable 4 of How to Columns)

22425/2 (14V1-353K) = 409.56

Determine slenderness, 4, via effective lengih I,
T
Determine slenderness limit, Jum

Using Table 5

0.95x425=403.75mm =2

As£0052/d=0350 ‘Column is not siender, | [ Colum Is sender
M Max oy Noceo) | | M = MaxOhsiMos +ii; 0.5My Neseo)
T
Calculate A, (e.g. using column chart) ] 040 066 069 072 074 075 077 079 082 084 085 086

Check detalling requirements 050 067 071 073 075 076 078 00 08 086 0% 057 F = (),61. So |, = 0.61 x 3.750 = 2.29m

o7 069 073 075 077 078 00 082 085 088 089 00
100 071 074 077 079 0s0 05z os4 oss os0 0, 0%z Calculate slenderness:
200 073 077 080 082 083 085 088 091 093 04 035

Slendemess-C1582,583.1 500 075 079 082 084 086 0s8 030 053 036 057 08 A = 3.46 [ /h

s = M/Eyd x2 = 71190000

71190000/(500x403.75) = 353

Provide 2+20 at 628mm (using table 3.10) This is not economical

Reference - C15.2 (7 and 9) for geometric imperfections
Steel Beam Design

Referenced from Table 1- Universal Beams
900 076 080 083 085 086 089 091 094 097 098 099

Pemed 077 081 084 086 087 00 0s2 095 038 0s9 100 = 3.46X 2.29 /0.3 =26.4

Equation used for rectangular section
Table 4.4 Limiting width to thickness ratios

Section modulus required =W = M/Fy, Slenderness, & = ki

1, =effectve lengih = F1 @
e (1= actual length) et Prifysgol Cymru
1= 460N/ (permissible bending sress given) 1= radius of gyration = \(VA)

_ _ hence &
W =71180000/450 = 154760.87 (which is oo high) fora rectangular secton 7 = 3.46 b/ h Cloudy
A greater permissible strength s required as the answer s greater than the static parameters value. fora cicular section  4.=4 1/ h

A permissible bending stress of 800N/mm? would be suitable, which relates to the type of steel

used. Calculation to show ths:
e Effective Length and slenderness using PD 6687 method

71180000/800 = 839575
=88.98 required - decide to provide slightly igher S00mm sauare column
=saw Fek=40
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Cloudy

As=0.052/d =0.950
s = M/Eyd x2 = 71190000
71150000/(500x403.75) = 353

Provide 2+20 at 628mm (using table 3.10) This is not economical

Steel Beam Design

Referenced from Table 1- Universal Beams

Table 4.4 Limiting width to thickness
Section modulus required =W = M/Ey

™

119
Py =460N/mm? (Permissible bending stress given)

W = 71180000/460 = 154760.87 (which is too high)

Agreater permissible strength is required as the answer is greater than the static parameters value.

A permissible bending stress of 800N/mm? would be suitable, which relates to the type of steel
used. Calculation to show this;

71190000/500 = 88987.5
= 85,98 required - decide to provide slighty higher.
=s2wy

Classified as UB 254 x 146 x 43

Where depth = 259.6mm

Width = 147.3mm

fek=d0
Cover= 25mm

Siah thirkness = 150mm
Investigate
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T
Glculte A, (e.3. using column chart)

Column 1s siender
M = MMy Mo My +0.5M Mg )

Check detalling requirements

Reference - C15.2 (7 and 9) for geometric imperfections
Slenderness - C15.58.2,5.8.3.1

Table 4 of How to Columns for k1/k2 corresponding factors
Equation used for rectangular section

Slenderness, & = ki
fective length = F1

(1= actual length)
i = radius of gyration = V(VA)
hence

for a rectangular section A =3.46 b/ h
foracircular section  A=4k/h

Effective Length and slenderness using PD 6687 method

L
261,
L,

Sienderness Equation =|

300mm square column

3967 x 10°/ (300" x 0.85 (assumed to be constant) x 40 [concrete strength)/1.5 (assumed to be.
constant)
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slenderness (M,)
Using PD 6687 method

NB. 3750 = half bay
width for flat slab

3004/12
o= k=—be 3750 _g14
ZZEI. 2x3750 x 250°/12
L, 7500
& From table (rable 4 of How to Columns)

040 06 069 072 074 075 077 079 082 084 085 086
050 057 071 073 075 076 078 080 083 086 086 087 F = - -

070 069 073 075 077 078 080 082 085 088 089 090 F - 0.61. SO I° - 0.61 x 3'750 - @
100 071 074 077 079 0s0 05z 0s4 oss os0 0 0%z Calculate slenderness:

200 073 077 080 082 083 085 088 091 093 04 035

500 075 079 082 084 086 0s8 030 053 036 057 08 A = 3.46 [ /h

500 076 080 083 085 086 089 031 034 097 038 039

Pemed 077 081 084 086 087 00 0s2 095 038 0s9 100 = 3.46X 2.29 /0.3 =26.4

o
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Slenderness - C15.58.2,5.8.3.1
Referenced from Table 1- Universal Beams

Table 4 of How to Columns for ki/k2 corresponding factors Limiting slenderness: -
Table 4.4 Limiting width to thickness ratios

Cquation usedforrectanguer secton Aim =20 ABC /[ Vn
Section modulus required =W = M/Ey,
P Stenderness, . = i where & =lp/400

1o =effective length = £1 _ =2290/400
= 450N mm? (Permissble bending stress giver) 1= actual engt) A =0.7 (default) C57mm
W = 71190000/460 = 154760.87 (which is too high) 1= radius of gyration = \(VA) B =1.1(default) Ny =1620kN
hence
Agreater permissiole strength i required as the answer is greater than the static parameters value. for a rectangular section 7 = 3.46 b/ h C=17-r, & N, = 1620 X 0.0057
A permisible bending stress of S00N/mm” would be suitabl, which relstes to the type of teel foracicularsection =4/ h _ =9.3 kNm
= 1.7 - My, /My,

used. Calculation to show this;

=1.7—(-38.5+9.3) / (38.5+9.3)
=1.7- -29.2/47.8=2.31

k] n =Ney/Afeq

=1620x 10 / (3002 x 0.85 x 30 / 1.5)
h =3.461,/h =1.06

71190000/800 = 88957.5 Effective Length and slenderness using PD 6687 method

=88.98 required - decide to provide slightly higher.
=92y

Classified as UB 254 x 146 x 43

Where depth = 259.6mm

Width=147.3mm Slendermess Equaton =
Aim=20ABC/Vn  =20x0.7x1.1x2.31/1.06%5=34.5
So
Aim=34.5 i.e.>26.4 .. column isnot slender.
And M, = 0 kNm.
Solution - desi -
Umiting Slenderness| 27 @ AT g

300mm square column

P
3967 x 10°/ (300" x 0.85 (assumed to be constant) x 40 [concrete strength)/1.5 (assumed to be. Cloudy
constant)

Cover=25mm

Slab thickness = 150mm =002

20%07x11x27/0.02%
Axial load = 19.53 + 20.14 = 39.57Kn (Loading on slab and beam) /

=204
Moment =71.18 + 36.4 = 107.59KN

(294725.8) 5o column is not slender. There may be an issue relating to the calculations here.
Structural grid span =5.425m
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EoNeo = could not complete V5.025 =2.24m -
Max Moment = 144.42 2.24x224 base x 0.5m (assumed depth) START

v

Loading = (1.4 x 550) + (1.6 x 455) = 1498KN

Obtain soil parameters from Ground Investigation report

Using design charts: ULS bearing pressure = 1498 / 24° = 298KN
d= Coom + ink + 872 Insert Column Image 3

X
di/h no personal calcs Critical Section at Face of Column A

" Designusing ™

Meo = 298%224X0.97 /2 Yes —_ direct method? N
Neo/bhFck =0.01 =314 (moment to design for) v \\// v
Mio/bhck =0.13 KeMFeubdt Q o
& oy Ust presighve muthod
39.67x10°/ (300" 40) 20011 =016 geotechnical design) using Size foundation

the worst of Combinations
1 0r 2 (ULS) for actions
and geotechical material
properties. Combination 2
will usually govern.

(geotechnical design)
using SLS for actions
and presumed
bearing resistance

144,42 x 10°/(300° x 40)

5 =314x10°/ (2240 x 434 x 40) = 0,019

Error in calcs shown - chart cannot be read k=001

An assumed interpolation is used to allow for the calculations to continue.

Assumed nterpolation =0.2 - read using th interaction chart. =095 o
Ju— —0s5 434 412mm X
. Check overtuming using EQU
A50.2x 300" x 40/ 800(assumed steel strength) = 500 £s=Maffye2 7 thwrean gl ol
overtuming moment?_>—>| " GEO Combination 2
By using table .22 =314x10°/ 430 8122 1772.41 e
v using / .y - for material propertes
05130 = st rromies 2 -
Design Summary 16t 2t100 (2010) v ]
H20at 300 ~2010mm Designfoundation (structural desig) using the worst o
‘Combinations 1 and 2 (ULS) for actions and geotechnicl Structurs! Design
25mm cover Check Shear ‘material properties.
Fok=dompa Vio=258x07-0.434) = 159.7

Vin=159.7 /434 =0.36MPa

e
Foundation P 2010/ (434 x2240) =0.002 O @y

Assumed g and g values =%
gk=550 VRde=0.42MPa 2 0.37Mpa

gk=ass Beam Shearis OK.

Assumed bearing pressure of soi

Using prescriptive method

Base orea = (550 + 455)/200 =5.025
Page 130114 1449 words [ Tk Accessibility: Investigate

P

B B

I Focus

Cloudy




image14.jpg




image1.png
* UWTSD Moodie 2019/20 | [5] Sony Creative Software - Vs d iq buildin

9E186:

UWTSD School of Applied Computing | Turn On Your Future
@ WordPress.com | 540x360jpeg | Image may be subjectfo copyright

{93 Visual Search Save | Share +++ More

Feedback

a5
100 50

@ e®zd





image2.png
UWTSD Moodle 2019/20 | [5] Sony Creative Software - Vi) £ uwtsd logo - 8ing imag

EA

b Q Nearpod ~ Google ~Cymraeg Burows Cwic Nwis WordPress  KahootApp DBIDS Cug  University of Wales  Planet  Security ~GotTalent Britain's GotTalent ~ OpenAccess Accommodation  Typtap 2 X
Logo Logo Logo Logo Logo  Logo  Logo Logo logog  Logo Logo Logo  Logo Logo Logo Logo Logo Logo

University of Wales Trinity Saint David | TARGETcareers
[ targetcarcers.couk | 320x213jpeg | Image may be subjectfo copyright

PRIFYSGOL CYMRU
< Y Drindod Dewi Sant >

UNIVERSITY OF WALES

Trinity Saint David

{23 Visual Search Saved \? Share s+ More

Feedback

| 4

I

e E A SY f e ™D Bre® it uny B





image3.jpg




