


Part One 

The Structural Design Procedure involves five steps. 

1. Structural Scheming- The factors that affect the structure of a steel building or a concrete building are considered. This stage involves using standards and building codes and considering the uses of the building for the positioning and orientation of columns, positioning of beams, spanning of slabs, the layout of stairs and choice of footing. When making decisions for these members, the design and aesthetic of the building must also be considered, meaning you should not place a column in the middle of a room. (The Structural World) (Civil Engineering Forum)

2. Loading Schedule- The loading depends on the usage of the building. In this stage, the exact dimension of each building member is calculated. There are three main loads which act on a structure: dead loads, superimposed loads, and live loads. Other loads such as wind and seismic may also be considered. The internal forces- normal force, shear force and bending moments on each member are also calculated. The forces and loads are calculated to ascertain if the members need more support or are too supported. (The Structural World) (Civil Engineering Forum)

3. Durability Design- This concerns the ability of a structure or a structural member to fulfil the service life in its environment and under calculated conditions. This stage considers the environment in which the structure would be built, the usage, and the lifetime of the building. Those considerations aid in choosing the materials the building is made of, whether it is concrete or steel, and within that, the strength of concrete and the size of cover or that of steel are determined. (The Structural World) (Civil Engineering Forum)

4. Structural Element Design- Some structural elements are the roof, walls, slabs, beams, and columns. These are the load-bearing elements of a structure, and they are vital for its stability. At this stage, the design of the reinforcements for slabs is chosen based on the loads that were previously calculated; the maximum and minimum values are also calculated as a check. The size of a steel beam is designed based on the permissible bending value by calculating the section modulus. These calculations can be done manually for smaller projects, but for bigger ones, software is utilised. (The Structural World) (Civil Engineering Forum)

5. Structural Detailing- Fully detailed structural plans are made and double-checked by the engineer to ensure that every detail is accounted for. This plan is formatted so that the builder can interpret it for the construction of the structure. (The Structural World) (Civil Engineering Forum)

The different types of loads

The two main types are dead loads and live loads. 

Permanent/Dead Load (gk)
Dead loads refer to the self-weight of the structural members. They refer to all elements that are stationary and are permanently placed. Dead load is calculated by finding the product of density and volume (thickness) of a member. Sometimes that product is summed with the load of finishes or any other static load that is not likely to change over the life of the building (e.g.) tiles. (SBDA)

Imposed/Live Load (qk)
These are loads imposed when the structure is occupied in dynamic (constantly moving) form. Live loads include machinery, vehicles, people, and the weight of books in a library. The live load of structures will vary based on the intended use of the building; residential buildings will have a smaller live load value than industrial buildings. When calculating live loads, the load of possible future expansions must also be considered. (SBDA)

When loads are calculated, there is a factor of safety added; factor of safety dead load (fgk) and factor of safety live load (fqk). The fgk should always be a lower value than the fqk. 

Other loads to consider: 
Seismic loads 
Wind loads 
Snow loads 
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