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Assignment 1 of 1
Structural Design and Analysis
Rhys Ratner (1803424)
1- Design report cover page
2- The sketch (es) of the structural scheming identifying the position of columns and beam to support the structure (you can draw this with any CAD tools or manually).
3- Complete loading schedules for the structure considering the intended use as annotated on the architectural drawing (ACBA 6007_CW_Drawings).
4- A durability design for the structure to be constructed beside the IQ building in Swansea
5- A complete analysis of the loading on the most critical slab and the design of the slab using reinforced concrete (Note: provide justification for the identification of the most critical slab).
6- A complete analysis and design of a two-span continuous beam within the structure using a material of your choice.
7- A complete analysis and design of a column within the structure using a material of your choice.
8-  A complete design of a reinforced concrete pad footing for the chosen column in step 7.
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1.0 – Structural Scheming
[image: ]See figure 1 showing a structural scheming plan. The beams and columns have been put in the locations where they will not affect the ergonomic of the downstairs living area by not having any beams or columns on show.
P.1

There are 7no panels where the load will need to be estimated in the loading schedule.P.2

Panel 1 includes Bedroom 2. 
Panel 2 includes Bedroom 4 and a toilet room.P.4

Panel3 Includes Toilet, Stairs and a hallway.P.3

Panel 4 includes Family Lounge and Toilet.
Panel 5 Includes Bedroom 3, hallway and an en suite.
Panel 6 includes the Master Bedroom.
Panel 7 includes the balcony.

P.7
P.6
P.5

Figure 1 - Structural Scheming Plan





































2.0 – Loading Schedule
The table below shows the Schedule of loading for each room in the proposed family dwelling.
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Figure 2 - Loading Schedule
[image: ]The 2 below tables have been taken from the Eurocodes. Table 6.2 shows the imposed loads on different areas in the building and Table A.1 shows density of different strengths of concrete.  Figure 3 - Construction Materials-concrete and mortar

[image: ]
Figure 4 - Imposed Loads

To estimate the thickness of the slab, I have taken the longest beam length of 5780mm and divided it by 23 to give me a thickness of 250mm.
In order to complete the loading on the slab, it is required to carry out a calculation for dead load (gk) and live load (qk). 
· Dead Load
This includes the self-weight of the slab, weight of finishes and services (Assumed 1.5km/m2).

 Self Weight.


Total gk 


Total Live Load

Ultimate Load







Balcony Loading 




[image: ]Figure 5 - Loading Plan

To determine whether a slab is 2-way load spread or 1-way. It is required to carry out the following equation.

 , If the outcome of the equation is equal to or greater than then the slab is 1 way, if its less than 2 it is 2 way.

P1 -  =  = 1.01   P5 -  =  = 1.01 
P2 -  =  = 1.25   P6 -  =  = 1.04
P3 -  =  = 1.26   P7 -  =  = 1.8
P4 -  =  = 1.51

It is clear from the above calculations from each panel, that they are all 2-way spreads as all the results of the equations are less than 2.

See Figure 5 which shows the estimated loading for each beam in the design.  


























3.0 – Durability Design

DESIGN CALCULATION FOR DURABILITY 
	Reference 
	Description 
	
 

	 
	FLOOR SLAB 
	 

	Eurocode 3.1
	Bar Size 
Assumed Bar Size = 12mm 
Nominal Cover C ≥ 12mm 
 
	 

	
	Aggregate Size 
Nominal maximum size of aggregate Hagg = 21mm 
Hagg ≤ 0.25 x Slab Thickness = 0.25 x 150 = 37.5mm 
Nominal cover ≥ 20mm 
 
	 
 
Hagg is Ok 
 

	
	Exposure Condition 
Environment is considered to be Mild 
Concrete Grade C25 is intended to be used. 
Nominal cover ≥ 25mm 
 
	 

	
	Fire Resistance 
1hr fire resistance is intended 
Nominal cover ≥ 20mm 
Minimum depth of slab panel = 95mm 
Depth of slab panel =150mm.  
 
	 
 
 
 
Slab depth ok 

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

	
	 
	 

	
	FLOOR BEAMS 
	 

	
	Bar Size 
Assumed Bar Size = 16mm 
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 
 

	Reference 
	Description 
	 

	
	Exposure Condition 
Environment is considered to be Mild 
Concrete Grade C25 is intended to be used. 
Nominal cover ≥ 25mm 
 
	 

	
	Fire Resistance 
1hr fire resistance is intended 
Nominal cover ≥ 20mm 
Minimum width of beam = 200mm 
Width of beam = 230mm 
 
	 
 
 
 
Beam width ok 

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

	
	 
	 

	
	COLUMNS 
	 

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

	
	Aggregate Size 
Nominal maximum size of aggregate Hagg = 20mm 
Hagg ≤ 0.25 x col. width = 0.25 x 150 = 37.5mm 
Nominal cover ≥ 20mm 
 
	 
 
Hagg is Ok 
 

	
	Exposure Condition 
Environment is considered to be Mild 
Concrete Grade C25 is intended to be used. 
Nominal cover ≥ 25mm 
 
	 

	
	Fire Resistance 
1hr fire resistance is intended 
Nominal cover ≥ 20mm 
Minimum width of fully exposed = 150mm 
Minimum width of 50% exposed = 125mm 
Minimum width of one face exposed =100mm 
 
	 
 
 
 
 

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

	
	 
	 

	
	FOUNDATION BEAMS 
	 

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

	Reference
	Description 
	 

	
	Aggregate Size 
Nominal maximum size of aggregate Hagg = 20mm 
Hagg ≤ 0.25 x Beam width = 0.25 x 230 = 57.5mm 
Nominal cover ≥ 20mm 
 
	 
 
Hagg is Ok 
 

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

	
	Exposure Condition 
Environment is considered to be Moderate 
Concrete Grade C25 is intended to be used. 
Nominal cover ≥ 40mm 
As Grade C25 is to be used, nominal concrete cover is increased to 50mm to provide adequate minimum cover against corrosion. 
 
	 

	
	Fire Resistance 
1hr fire resistance is intended 
Nominal cover ≥ 20mm 
Minimum Beam width = 200mm 
	 
 
 
 
 

	
	Nominal cover to all foundation beams = 50mm 
 
	C = 50mm 

	
	FOUNDATION SLABS 
	 

	
	Bar Size 
Assumed Bar Size = 12mm 
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 on top of an adequate 50mm concrete blinding. 
Nominal cover ≥ 40mm 
 
 
	 

	Reference 
	Description 
	Output 
 

	
	Exposure Condition 
Environment is Moderate 
C25 Concrete Grade is intended to be used. 
Nominal cover ≥ 40mm 
As Grade C25 is to be used, nominal concrete cover is increased to 50mm to provide adequate minimum cover against corrosion. 
 
	 

	
	Fire Resistance 
1hr fire resistance is intended 
Nominal cover ≥ 20mm 
Assumed minimum Slab depth = 95mm 
	 
 
 
 
 

	 
	Nominal cover to all foundation slabs = 50mm 
 
	C = 50mm 



































 













4.0 – Slab Design
[image: ]The first part to completing the slab design is to determine the maximum bending moment for the beam.Figure 6 - Slab Design Process

In the design the critical slab is P.4 as it contains the largest span.
The first formula to carry out the maximum bending moment is



As class C25 concrete is being it is less than C50/60.
The next Formula is 

Where;
M = 53.87Knm
Fcu = 25Nmm²
B = 3820mm
H = 200mm
D = 200 – (16/2) – 20 = 172

 
The next equation is 



The final equation is Area of steel reinforcement 

Where;
M = 53.87knM
Fyd = 600Nmm²
Z = 163.35
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