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[bookmark: _Toc103279431]The process involved in structural design

The structural design procedure is split into 5 phases those being:
· Structural scheming
· Loading schedule
· Durability design
· Structural element design
· Structural detailing
[bookmark: _Toc103279432]Structural scheming 
The initial part of the design process is schematic design. At this point, your design team begins to outline the project's architectural and tectonic features.The group translates the programming and idea design into architectural and spatial designs. In order to attain the finest potential design solutions, most of us explore various ideas during this phase.
Site analysis and programming are two critical components of a successful schematic design phase. Because both the construction programme and the location have substantial significance in the design phase, it's critical to have a firm grasp on these core elements now.
[bookmark: _Toc103279433]Loading schedule 
This procedure allows you to easily identify the correct loads through basic calculations. Giving clear indication on the forces acting upon the structures and the figures to show.
[bookmark: _Toc103279434]Durability design 
The examination of the design, dimensioning, and service life of components and structures in the face of mechanical loads is known as structural durability. Mechanical structures are investigated in terms of their light weight, safety, and dependability.
[bookmark: _Toc103279435]Structural element design
Structural design is methodical research that determines the most cost-effective specification for a structure or structural part to safely sustain the projected load. Designers may obtain the required size, grade, reinforcement, as well as other characteristics of structural components using structural design to withstand the internal forces derived from the structural analysis.
[bookmark: _Toc103279436]Structural detailing
Structural detailing is the process of designing a structural member's cross-section, elevational profile, and connections in terms of meeting the structural engineering requirements of stability, strength, and stiffness. Following the selection of a structural form for a specific design, detailing commences.


[bookmark: _Toc103279437]Different types of loads that should be considered

Types of loads acting on a structure are:
· Dead loads
· Imposed loads
· Wind loads
· Snow loads
· Earthquake loads
· Special loads
[bookmark: _Toc103279438]Dead Loads
The dead load also labelled as ‘DL’ is the initial vertical load to be addressed. Dead loads are loads that remains unchanged or stationary throughout the life of the structure. The self-weight of structural components, permanent partition walls, fixed permanent equipment, and the weight of various materials all contribute to dead load. It mostly comprises of the weight of roofs, beams, walls, and columns, among other permanent components of the structure. The size of each segment is multiplied by the unit weight in order to compute the dead loads of each construction. The table below shows the unit weights of various common materials.
[bookmark: _Toc103279439]Imposed loads 
Imposed loads or live loads are the second form of vertical load to consider while designing a structure. Live loads are movable or moving loads who have not experienced any acceleration or impact. These loads are supposed to be generated by the building's intended usage or occupancy, such as the weights of moveable walls or furniture. The number of live loads varies from time to time. The designer must appropriately assume these loads. It is a significant load in the design.
[bookmark: _Toc103279440]Wind loads
The horizontal load caused by the movement of air relative to the earth is called as wind load. When the height of the building reaches two times the dimensions transverse to the exposed wind surface, wind load must be included in structural design. The wind load is not critical for low-rise buildings of four to five stories because the moment of resistance supplied by the continuity of the floor system to column connection and the walls provided between columns is sufficient to accommodate the effect of these forces.
[bookmark: _Toc103279441]Snow loads
 This load takes into consideration the extra pressure that can be forced on the roof of the structure, however only in places where relevant as not all countries tend to have snow. It also depends on the moisture content as this will have an effect on the thickness and weight of the snow which will result in more or less pressure on the roof of the structure.
Earthquake loads 
The building is subjected to both vertical and horizontal earthquake pressures. The overall vibration induced by an earthquake can be divided into three mutually perpendicular directions, which are commonly referred to as vertical and horizontal. Vertical movement produces no major forces in the superstructure. However, the horizontal displacement of the building during an earthquake must be considered when designing.

















[bookmark: _Toc103279442]Task 2

(a)Estimate the design loads acting on beams B1–C1, B2–C2 and B1–B3 and columns B1 and C1. 
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