
Strengthening materials







Ways to strengthen materials

There are different ways to strengthen materials to 

make a stronger structure. We can do this by changing 

the shape of the material. Materials can be made

stronger by changing their shape. An example is rolling 

the paper into pillars. Pillars can be circular, triangular 

or square.

Tubing and Folding

Materials are strengthened by shaping them into a tube 

(tubing). Tubing is often used to make frames and for 

supporting weight. It can be circular, square, triangular 

or even in a U-shape.



When exploring different ways to strengthen paper you 

discovered folding the paper also helped to strengthen 

it. Corrugated cardboard and bubble wrap plastic are 

examples of strengthened folded materials.

Corrugated iron is another example of how folding 

makes a material stronger. Corrugated iron is much 

stronger which is why it is used for the roofs of some 

houses.



KEY CONCEPTS

• The strength of structures can be increased by 

changing their shape, using methods such as tubing and 

folding

• Shapes of structures can be circular, triangular or 

square.

• Braces across corner joints in structures increase 

their rigidity and strength

• Struts are used to strengthen or support structures
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Strong frame structures





Struts and frame structures

We learnt how to strengthen a material to build a strong 

structure, such as folding and creating tubes. Now

we want to look at how we can strengthen a structure. A 

structure is something that is arranged in a specific way 

and consists of different parts. A jungle gym is an 

example of a structure. It has many different parts such 

as beams, ropes, and bars.A structure is made of 

different parts. The way we put these parts together can 

make a structure strong or weak. Let's have a look at

ways to join parts together.



You can make a shape stronger by putting an extra 

piece in. For example, the square was much stronger 

after you placed an extra piece of card diagonally from 

one corner to the opposite. This extra diagonal piece is 

called a strut. The other pieces are also called struts

and together they all make up a strong, stable frame. 

The frame is the structure which supports the other 

parts. The struts strengthen the frame structure when 

joined in particular, stable shapes. 



A frame is a rigid support structure that gives shape and 

forms support for its parts. The word rigid means stiff, 

not bending or changing shape. Every building, vehicle, 

and piece of furniture has a frame structure.

Did you know humans also have a frame structure? It is 

our skeleton! Our skeleton consists of bones which

make up the frame to support all our muscles and 

organs. The frame structure of the rib cage protects all 

the organs inside, such as the heart and lungs.



A strut is a part of structure that will support or hold 

another strut in place. It can be a rod or a bar. A strut is 

designed to withstand compression. The picture below 

shows how wooden struts are used to prevent the fence 

from collapsing.



A tie is a connector that is designed to withstand tension 

for example a nut and bolt.

A guy is designed to withstand tension. A guy can be a 

rope, chain or a single wire. For example, when you put 

up a tent you use guy ropes to hold down the tent.



Corners of rectangles are often weak points in 

structures, where the structure can bend and collapse. 

Triangles are strong shapes, which do not collapse 

easily. By putting another support (called a brace) across 

a rectangle's corner to make a triangle, the corner is 

made much stronger.



Examples of frame structures strengthened with struts

We are mostly going to look at the parts of frame 

structures used in building something. When builders 

need to work high above the ground, they often use a 

frame called scaffolding. If this didn't have any braces 

across it which make triangles, it could easily collapse.



A roof truss is used to help carry the weight of the roof 

of a house. All of the triangles in it help make it strong.

Bridges also make use of struts to make the frame 

stronger. The diagrams below show the use of triangles 

to make bridges stronger:





Some structures are really big and carry a lot of weight. 

These structures include cranes and pylons. These 

structures need to have a very strong frame and they 

therefore use struts to make them stronger. Can you see 

all the diagonal struts which strengthen the frames of 

the pylons?



Cranes need to lift very heavy objects, but they also need 

to be able to move around. So they must be as light as 

possible, but still very strong. A frame structure with 

struts is the best way to do this.



Indigenous structures

When we say something is "indigenous" we mean that it 

occurs naturally in a place. Something that is not 

indigenous is exotic. We can say certain plants and 

animals are indigenous to South Africa, such as the lion 

and elephant and the baobab tree. We can also talk about 

indigenous people and indigenous knowledge. This is 

when we are talking about ideas or knowledge or beliefs 

that a community of local people has developed over

time, and that is specific to the area that they live in.



Now, we are going to talk about indigenous structures. 

This means structures for houses which are built in 

South Africa by the people that live here.

Types of traditional homes

In South Africa we have a rich tradition of building 

homes from the materials available in our environment. 

Traditional homes have been built the same way for a 

long time. Today these homes are mainly seen in rural 

areas. The building materials used are indigenous 

(grown locally) and the people collect the materials in

their environment. 



Other cultures, as the Eskimos, also build traditional 

homes. Their indigenous material is blocks of ice.

In South Africa, we have the traditional homes of the 

Zulu, and the Xhosa. 



Traditional and modern structures

Today we also have very modern homes. Sometimes the 

structures of modern homes are based on what was 

used to build traditional homes. Look at the two 

structures below. The first ones uses reeds and 

branches which are bent to make the framework for the 

house. This is a traditional structure. In the second 

picture, you can see the roof trusses for a modern 

home. The shape and how the structures are made are 

similar both are made stronger with struts. 



There are also some differences. For example, in the 

traditional house, the reeds and branches are tied 

together with rope. But in the modern house, the roof 

trusses are strengthened with gussets.



KEY CONCEPTS

• Frame structures can be made stronger by using struts

• A strut is a solid bar joined into a structure to make it 

more stable. Struts are used in roof trusses, bridges, 

cranes and pylons

• Skeletons are frame structures made of a system of 

struts. The bones are the struts.

• An indigenous structure is a structure used in a 

traditional home. Indigenous materials come from living 

plants in the environment

• Traditional homes of the Xhosa, Nama and Zulu make 

use of a framework of struts


