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Stress – Strain Diagram for Steel: 

 

Typical Structural Elements of a Skeletal R.C. Building: 

     Concrete frame structures are the most common type of modern building. It usually 

consists of a frame or a skeleton of concrete. Horizontal members are beams and vertical 

ones are the columns. Concrete Buildings structures also contain slabs which are used as 

base, as well as roof / ceiling. Among these, the column is the most important as it carries the 

primary load of the building. 

1- Slabs: These are the plate element and carry the loads primarily by flexure. They usually 

carry the vertical loads. Under the action of horizontal loads, due to a large moment of 

inertia, they can carry quite large wind and earthquake forces, and then transfer them to the 

beam. 

2- Beams: These carry the loads from slabs and also the direct loads as masonry walls and 

their Self-Weights. The beams may be supported on the other beams or may be supported 

by columns forming an integral part of the frame. These are primarily the flexural members. 

3- Columns: These are the vertical members carrying loads from the beams and from 

upper columns. The loads carried may be axial or eccentric. Columns are the most important 

when compared with beams and slabs. This is because, if one beam fails, it‘ll be a local failure 

of one floor but if one column fails, it can lead to the collapse of the whole structure. 

4- Foundation: These are the load transmitting members. The loads from the columns and 

walls are transmitted to the solid ground through the foundations. 

https://civildigital.com/earthquake-behaviour-of-buildings/
https://civildigital.com/10-advantages-concrete-construction-material-concrete/
https://civildigital.com/major-parts-reinforced-concrete-buildings-framed-structures/
https://civildigital.com/3-design-philosophies-working-stress-ultimate-load-limit-state/
https://civildigital.com/basics-flat-plate-floor-system-advantages-disadvantages/
https://civildigital.com/failure-modes-beams/
https://civildigital.com/formwork-beams-slabs/
https://civildigital.com/bar-bending-schedule-bbs-bbs-step-step-preparation-sample-excel-sheet/
https://civildigital.com/types-purpose-situ-rock-tests-foundation-design/
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Structural Loads: 

1- Dead load:  The dead load includes loads that are relatively constant over time, 

including the weight of the structure itself, in addition to walls, plasterboard or carpet. 

The roof is also a dead load. Dead loads are also known (static loads). 

Density of Some Materials that using in Construction: 

 

2- Live load: Live loads are temporary of short duration, or a moving load. 

These dynamic loads may involve considerations such as impact, momentum, and 

vibration. 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Plasterboard
https://en.wikipedia.org/wiki/Carpet
https://en.wikipedia.org/wiki/Moving_load
https://en.wikipedia.org/wiki/Dynamics_(mechanics)
https://en.wikipedia.org/wiki/Impact_(mechanics)
https://en.wikipedia.org/wiki/Momentum
https://en.wikipedia.org/wiki/Vibration
https://en.wikipedia.org/wiki/Vibration
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Live load for Deferent Types of Structures:  
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3- Environmental loads: Environmental Loads are structural loads caused by natural 

forces such as: 

 Wind loads. 

 Snow, rain and ice loads. 

 Temperature changes leading to thermal expansion because thermal loads. 

 Lateral pressure of soil, groundwater or bulk materials. 

 Loads from fluids or floods. 

 Dust loads. 

4- Other loads: Engineers must also be aware of other actions that may affect a structure, 

such as: 

 Foundation settlement or displacement. 

 Fire. 

 Corrosion. 

 Explosion. 

 Creep or shrinkage. 

 Impact from vehicles or machinery vibration. 

 

How Loads Flow Through a Building? 

    Elements of building are used to transmit and resist external loads within a building. These 

elements define the mechanism of load transfer in a building known as the load path. The 

load path extends from the roof through each structural element to the foundation. An 

understanding of the critical importance of a complete load path is essential for everyone 

involved in building design and construction. 

    The load path can be identified by considering the elements in the building that contribute 

to resisting the load and by observing how they transmit the load to the next clement. 

Depending on the type of load to be transferred, there are two basic load paths: 

 Gravity load path  

 Lateral load path 

Both the gravity and lateral load paths utilize a combination of horizontal and vertical 

structural components, as explained below 
 

1. Gravity Load Path:  Gravity load is the vertical load acting on a building structure, including 

dead load and live load due to occupancy or snow. Gravity load on the floor and roof slabs is 

https://en.wikipedia.org/wiki/Wind_engineering
https://en.wikipedia.org/wiki/Snow#Design_of_structures_considering_snow_load
https://en.wikipedia.org/wiki/Temperature
https://en.wikipedia.org/wiki/Thermal_expansion
https://en.wikipedia.org/w/index.php?title=Thermal_load&action=edit&redlink=1
https://en.wikipedia.org/wiki/Soil
https://en.wikipedia.org/wiki/Groundwater
https://en.wikipedia.org/wiki/Flood
https://en.wikipedia.org/wiki/Foundation_(engineering)
https://en.wikipedia.org/wiki/Consolidation_(soil)
https://en.wikipedia.org/wiki/Structure_fire
https://en.wikipedia.org/wiki/Corrosion
https://en.wikipedia.org/wiki/Explosion
https://en.wikipedia.org/wiki/Creep_(deformation)
http://www.engineersdaily.com/2014/04/structural-components-of-reinforced-concrete-building.html
http://www.engineersdaily.com/2014/03/book-design-on-edge-making-of-high-performance-building-david-w-orr.html
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transferred to the columns or walls, down to the foundations, and then to the supporting soil 

beneath. Figure shows an isometric view of a concrete structure and a gravity load path. 

The gravity load path depends on the type of floor slab, that is, whether a slab is a one way or 

a two-way system.  

 

 

 

 

 

 

 

2. Lateral Load Path: The lateral load path is the way lateral loads (mainly due to wind 

and earthquakes) are transferred through a building. The primary elements of a lateral load 

path are as follows, 

 Vertical components: shear walls and frames; 

 Horizontal components: roof, floors, and foundations. 

  

 

 

 

 

 

 

 

 

http://www.engineersdaily.com/2014/01/basics-of-reinforced-concrete-structural-design.html
http://www.engineersdaily.com/2014/02/preadsheet-design-of-two-way-slabs-by-coefficients.html
http://www.engineersdaily.com/2014/03/how-to-define-earthquake-design-loads.html
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Text Books: 

 تصميم المنشات الخرسانية المسلحة / د.جمال عبدالواحد فرحان 1

2 Reinforced Concrete Structures/Dr. I.C. Syal.  

3 Reinforced Concrete Structures/N. Krishna Rajo 

4 Reinforced Concrete Structures/ Supramanian 

5 Others 

 

First Semester Subjects 

No. Subject 

1 Working Stress Design Method (WSDM) 
2 Ultimate Stress Design Method (USDM) 

2-1 Design and Analysis of Singly Reinforced Beam 

2-2 Design and Analysis of Doubly Reinforced Beam 

2-3 Design and Analysis of (T-Beam)  

2-4 Design for Shear Requirements 
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