2



Maths Assignment 2: Structural Analysis & Design
Presented by: Joshua Albrighton
Presented to: Jamiu Dauda










Contents
Task 1a) Structural Design of a Building Project- Page 3
Task 1 b) Loading types- Page 4
Task 2 a) Design of structural elements- Page 5
References- Page 9














Task 1 a)
Structural Design of a Building Project
Structural design involves the inspection of a structure that is planned to be built to ensure the structure meets standards and is strong enough to be used for its intended purpose. Usually, structural design is a process that must be repeated many times, more information added with each iteration, and is frequently reviewed (www.designingbuildings.co.uk, n.d.).
The first step in the structural design of a building project is the structural scheming stage. This involves the placement and spacing of columns, position of the main beam and secondary beams as well as the position of all joints in the structure (www.youtube.com, n.d.). This must be done to which ever country’s standard and it must be done in an efficient way so that the beams or columns are not intruding the design and so that costs are kept down for the client.
The next step in structural design is the loading schedule. This is looking at all forces that may cause stress to the structure and making sure all of them forces are accounted for within the design. There are a few different types of loads that need to be determined during the loading schedule phase of structural design, these are wind loads, snow loads, thermal loads (heat causing structure to expand and contract), pressure loads, earthquake loads, water or ice loads, and gravity loads (WeTheStudy, 2019). Gravity loads are the first thing that are looked at during the loading schedule. These include the dead loads and the live loads which will be discussed in detail further on in this report
The next step after the loading schedule is the durability design step. This is essentially making sure that the design can withstand the test of time and won’t begin to break down in a few years. Things to consider here are factors such as resistance to mould, fire resistance, resistance to corrosive substances, resistance to damp and water. It is the structural engineer’s job to ensure that a building is durable first before meeting clients’ needs of being cost effective.
Once the durability of the design is ensured, the next step in the structural design process is the structural element design phase. Structural element design is all about finding the right structures or structural elements to meet the criteria from analysis and to ensure that material designed can withstand the loads calculated as well as meet the economic need to the client. A lot of this process involves inspecting different materials to find which is correct for the project and this can be an iterative process, finding information, meeting those criteria, finding more information, starting again, and meeting the new criteria (civiltoday.com, n.d.).
The final step in the structural design process is the structural detailing helping other members of the construction team understand the exact size, shape, hardness, and any other details that need to be passed on about the materials for the rest of the team to take the project and begin construction. Structural engineers need to do this for every element of a project that they design to pass on as much detail as possible to prevent anything from failing (Anon, n.d.).
[bookmark: _Hlk103271649]Task 1 b)
Loading types
As briefly mentioned before, there are many different loading types that must be accounted for when designing a structure for the structure to be safe and durable. The first type of load to be looked at when designing a structure is gravity loads. This includes the previously mentioned dead loads and live loads. Dead loads are the permanent weight to the structure that are constant such as the self-weight of the beams, columns, and slabs as well as the finishes (WeTheStudy, 2019). Live loads are the varying loads on the structure such as people in a building or cars on a bridge and these must be accounted for too (WeTheStudy, 2019).
Another type of load that must be considered is wind loads. This is a horizontal load to a building that affects larger buildings such as high rises more than any other building (The Constructor, 2017). Wind load is also dependant on the area the building is in as obviously there are higher winds in some parts of the world compared to others. Wind load can be very dangerous for large buildings as if it is not accounted for and the columns are not strong enough to withstand the torque created by the horizontal wind force then the building can become unstable and in worst case scenarios even tear (The Constructor, 2017).
Another type of load that must be considered is Snow loads. This is a vertical load that only affects some parts of the world but must be considered when discussing loads (The Constructor, 2017).
One other type of load is Earthquake loads. Earthquake loads must cover both horizontal and vertical loads on a building. This is also another loading factor which will only be for extremities but must be accounted for as earthquakes can cause tremendous horizontal forces which can tear apart foundations.


[bookmark: _Hlk103271691]Task 2 a
Design of structural elements
Estimating Design loads
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Description automatically generated]Eurocode standards
To work out design loads on the beams I must first calculate the design load on the panels that are sitting on the beams and columns
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Description automatically generated]
Eurocode standards for loading state that normal weight concrete is 24KN/m³ and any normal percentage of reinforcing increases that by 1KN/m³ to 25KN/m³.
	
[image: Letter

Description automatically generated with low confidence]Eurocode standards state the safety factor for dead loads are x1.4KN/m² and x1.6KN/m².
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Description automatically generated with low confidence]Here I have assumed that Beam A1-B1 is taking half the weight from panel 1 as Beam B1-B3 is taking the other half.
Now that the design loads for the panels have been calculated, the design loads for the beams can be calculated.
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Description automatically generated with low confidence]
I have done the same with beam C1-C3 and multiplied it by the area of panel it is supporting (4).
To find the design load on Beams B1-B3 I have taken the moment of inertia from the adjacent beam (B2-C2) as a UDL and multiplied that by the area of the panel that beam is supporting (6).
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Description automatically generated with medium confidence]Safety factor according to Eurocode standards.
To convert the weight of the column into KN/m I have multiplied it by the force of gravity (10) and converted the answer from N/m into KN/m by dividing by 1000.
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Annex A
(informative)

‘Tables for nominal density of construction materials, and nominal
density and angles of repose for stored materials

Table A.1 - Construction materials-concrete and mortar

Materials Density
L
kN
‘concrete (sec EN 206)
lightweight
density class LC 1.0 9010100
density class LC 12 10010120
density class LC 1.4 12000140
density class LC 16 14010160
density class LC 18 16010 180"
density class LC 20 18010200
‘normal weight 2407
heavy weight S
mortar
cement mortar 19010230
ypsum mortar 12010 180
lime-cement mortar 18010200
lime mortar 12010180

Tincrease by IkN/m” for nomal percentage of reinforcing and pre-stressing stcel
2 Increase by IkN/m” for unhardened concrete

NOTE See Section +
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