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STRUCTURES (2)

1. STRUCTURAL CONDITIONS
There are three conditions for a structure to work well:  
	CONDITION
	DEFINITION AND CARACTERISTICS
	HOW TO GET IT

	Stability
	The capacity of a structure to remain upright and not fall over. A structure’s centre of gravity must be centred over its base and close to the ground for it to be more stable. 


	· Widen its base.

· Bury the bottom section in the ground and use strong foundations. 

· Centre the weight in the lowest part and/or add extra weight. 

· Brace it so it doesn’t fall over (with braces we widen the radius of the base).

	Resistance
	The capacity of a structure to bear the tensions that it’s subjected to without breaking. A structure’s resistance depends on its shape and the material used to build it. 
	· Resistance depends on the material used to build the structure, the quantity of material used and the shape of the structure. 

· All materials have a tensile strength. This is the maximum force per unit of surface area that they can bear without breaking.

	Rigidity
	All bodies deform slightly when a force is applied to them, but this deformation must not prevent the structure from fulfilling its function.
	For structures to have rigidity and to avoid deforming, we need to consider three basic aspects: shape, joints and triangulation.

· We choose a shape on the basis of the stress it bears.

· Compression: we use thick elements, often hollow, to avoid buckling. 

· Traction: we can make the section bigger and tighten the elements that traction is acting on.

· Bending: we make the breadth bigger and use more material on the top and bottom of the elements.

· To make rigid joints between the parts of a concrete structure, we use steel rebar frameworks. In metal structures, we use corbelling. This makes the welding area and the joint bigger.

· To prevent deforming, we can use triangular structures or add cross-bracing using crossed cables. 




2. STRUCTURAL ELEMENTS
	VERTICAL ELEMENTS

	ELEMENT
	DEFINITION AND CARACTERISTICS
	PICTURE

	Pillars
	They are round or rectangular.
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	Columns
	They are cylindrical and usually have a decorative as well as structural function.
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	Pilasters
	They are columns or pillars which are part of the wall.
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	LINEAR HORIZONTAL ELEMENTS

	Beams
	They sit on pillars and transfer the weight of the slabs or the roof.
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	Joists
	They are smaller beams within slabs that carry the load to the beams.
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	Lintels
	They are used to create open spaces between columns for openings, windows or doors in walls. They were also called architraves in classical architecture.
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	CURVED ELEMENTS

	Arches
	Arches are built using a temporary structure called a centring, which holds the pieces (the arch stone) that form the arch in construction. When the top piece, called the key stone, is in place the arch can stay in position on its own. This means that it is self-supporting and it requires no mortar1 or cement.
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	Valults
	Vaults are built by using a series of arches in a line (a barrel vault) or intersecting arches (a rib vault).
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	ELEMENTS TO HOLD UP THE LOADS OF ARCHES AND VAULTS.

	Buttress
	A buttress can be part of a wall and is used to reinforce the wall and transfer the loads from the vaults to the ground.
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	Flying butrtress
	A flying buttress is an exterior arch which bears lateral loads from the vaults to the buttresses, which is the vertical element which holds them up.
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	VERTICAL ELEMENTS THAT TRANSFER LOADS TO THE GROUND.

	Load-bearing walls
	Load-bearing walls bear compression stress and can be built with materials like stone, bricks and adobe.
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	Retaining walls
	Retaining walls bear bending stress because of the force that the earth puts on them. They must be built with reinforced concrete or with a large amount of material.
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	CONCRETE SLABS

	Joists
	Joists carry the weight of the slabs to the beams.
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	Blocks
	Blocks fills the space between the joists. They are hollow elements that help to make the slabs lighter.
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	Reinforced concrete surface
	Reinforced concrete surface: makes the slabs even.
	[image: image15.jpg]




	ELEMENTS IS TO DISTRIBUTE THE LOAD OF THE STRUCTURE

	Footing
	A footing is a type of platform at the base of a structure that holds the weight of the rest of the structure.
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	Plinths
	Plinths are rectangular blocks of concrete under columns.
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	Shallow foundations
	Shallow foundations are made of concrete that sit on the ground and are used to distribute loads. They are usually used for soft ground.
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	Piles
	Piles are columns driven deep into unstable ground or clay, so that they rest in firmer soil.
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	ELEMENTS TO RESIST TRACTION STRESS

	Suspenders and tension rods
	These are linear elements, normally steel cables, whose function is to resist traction stress. They are used in suspended constructions and in bracing.
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PRACTICE
If you have not done the structure that I proposed in the last task, it is what you have to do during this week
Remember that you will have to create your own structure following the steps a gave to you in the last week task. When you have finished it send me a photo of the picture with some books or any weigh on the top.
Here there are three links of some students creating their own structure

https://www.youtube.com/watch?v=VNadrNlOerc
https://www.youtube.com/watch?v=yp-WbY44seM
https://www.youtube.com/watch?v=YPEbYAIobco
If you send it to me last week, you can answers the following questions., but it is optional, not mandatory.

1. Match the forces below with the effect which each can produce:

· A strong wind 
· The weight of hanging clothes
· The weight of shopping
· The weight of a person
· A moving football
· The weight of a jumping child

· Shakes the frame of the goal when it hits the post

· Changes the shape of a trampoline

· Makes tree branches move

· Squashes the cushion on which they are sitting

· Stretches the plastic material of a bag

· Stretches the plastic material of a bag
2. Complete the table below with the missing information about the types of stress:
	STRESS
	DRAWING
	DESCRIPTION

	Compression
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[image: image22.png]



	Forces which try to stretch an object.
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	The stress which occurs when a load tries to bend a structure.

	Torsion
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	When two forces, which are very close together but not face to face, are pushing against each other trying to split an object.


To do these exercises you must use four 50-minute sessions, on Thursday the 18th and Friday 19thof June.

For any doubt, you can contact me at the following email: daniel.nebreda@sanviatorvalladolid.com
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