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Waterman Group is an engineering and environmental company. We
help to shape our world in lots of different ways, and we try to
make things better for everyone now and in the future. Our team
helps plan, design and deliver buildings and infrastructure
like roads, bridges, railways, water and sewer systems.

You could create a lasting legacy by working on cutting
edge projects within the built environment!
Our engineers are working on some of the world’s most exciting projects, such as:

We love all the exciting things about science, technology,
engineering and maths (STEM) subjects and we want you
to love it too!
We’re excited to see how you get on. Why don’t you get your parents
to share your creations with us?
Twitter @waterman_group #STEMSummer
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Structural Engineering
Structural engineers use their skills to make sure buildings stand up tall,
without wobbling or falling over.

What you will need:
Anything that will make a good building
block – this could be anything you can find
around the house from cushions and pillows
to books and plastic cups.

Try to make a tower with a wide base,
and then one with a narrow base.
Which one stands up best?
Why do you think that is the case?
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What you will need:

• Try to be symmetrical.

•
•
•
•

• Don’t eat all the jelly babies!

Play-doh
Spaghetti
Cheerios
A4 paper for the
area of your tower.

The basics:
Take a handful of play-doh for
the base of the tower - this is the
foundation and VERY important! Take
the spaghetti and stick it into your
play-doh base then slide on as many
Cheerios as you can. How many can you
use before it starts to wobble?

• You many want a dust pan and
brush to tidy up after (as the
spaghetti goes everywhere!)

Try breaking the spaghetti into different lengths.
Which makes the strongest tower?
Why do you think that is?

An engineer sometimes has to find different materials
they can use in their buildings. Is there anything you
could try instead of Cheerios?
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Civil Engineering
Civil engineers use their skills to manage floods, design roads and railways,
and ensure we have clean water and safe waste disposal.

This experiment shows the effect
that ice can have
on buildings and roads.

6 bowls / cups | An old ice-cream tub
Toilet roll | Kitchen roll | Wet wipes
Salt | Sugar | scissors or craft knife

Can you imagine living with no toilet
in your house? I thought not! In the
history of big cities like London
or in the developing world where
waste wasn’t/isn’t flushed away then
diseases can spread fast. This is
one of the reasons that the work of
civil engineers saves more lives than
doctors.

Activity Instructions

During the COVID-19 lockdown period,
sewer blockages rose by 20 percent!
This is because people used kitchen
roll and wet wipes instead of toilet
roll, not knowing the problems this
causes for our sewer system.

Bowl 1 – 2 sheets Kitchen Roll
Bowl 2 – 4 sheets Toilet Paper
Bowl 3 – 2 sheets Kitchen Roll, 2tbsp Salt,
Bowl 4 – 4 sheets Toiler Paper, 2tbsp Salt;
Bowl 5 – 2 sheets Kitchen Roll, 2tbsp White Sugar;
Bowl 6 – 4 sheets Toiler Paper, 2tbsp White Sugar.

Toilet roll is made so that it breaks
up when it comes into contact with
water. Then it can easily move through
the sewer system. Things like kitchen
roll and wet wipes do not and get
blocked in the sewer tunnel.
This can combine with left-over fat
from cooking if it is poured down
the sink. Civil engineers call this
a fatberg – a large solid lump of
nastiness! Yuk! Fatbergs can get so
big that they block an entire section
of sewer and it needs to be dug up
and removed.

Add 500ml of water into each of your 6 bowls,
label each bowl and put in:

Salt represents the chemical that are used
to treat sewage at a treatment works. Sugar
represents the other waste we find in our sewers.
Take a photo of each bowl once a day for a week
and take notes on what is happening. After a week
we are going to see what would happen when this
waste went down a sewer.
Ask a grown up to help you for this part: Draw
around a 2p coin in the middle of an old ice-cream
tub. Move the coin by 2cm and do the same, twice
over. Get your grown up to cut out these shapes to
make holes in your tub.
Place an empty bowl below your ice cream tub. Pour
the content of Bowl 1 through the holes in the ice
cream tub. Use a watch or a phone to see how long
it takes. Repeat with the other 5 bowls. Which one
drained the fastest?

Remember to put the contents of the waste into the correct
bins after – not into your toilet or down the sink!
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When civil engineers design roads and buildings, we
have to think carefully about how long it needs to
last. Lots of things – like the weather – can affect
this, and we need to think about this in our designs.

Some Lego

When water freezes it grows - or expands. So in the
winter, when water gathers in small cracks in a road,
it can freeze and make the crack bigger. Over time,
this will push the road around and start to break
it up, forming pot holes. These can be very expensive
to fix.

A Balloon

Water

Activity Instructions
Ruler

Step 1:
Fill up a balloon with water and tie it.
Get a grown up to help you
Step 2:
Design and build a Lego house around
your water balloon, making the walls
as tight as possible around the water
balloon. Make sure you give your house
a good roof and floor. You could even
include some rooms, windows or a chimney.
Step 3:
With the help of a grown up, put your
balloon and house in the freezer and
leave overnight
Step 4:
In the morning, ask your grown up to very
carefully take your Lego house out. The
balloon will have grown as the water
froze into ice. But what damage did it
cause to your house?

Freezer

Challenge yourself:

Is there a way that you could design
your Lego house to make it stronger
and less likely to crack?
What happens if you repeat the
experiment but add 30g salt to the
water in your balloon?

Adding salt to water makes
it
harder to freeze, so adding
it to
roads, bridges or other stru
ctures
in winter helps protect aga
inst the
damage that ice causes.
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Environmental Engineering
Environmental Engineers use their skills to protect and improve the
natural environment around new buildings, roads and railways.

Insects and other min
ibeasts need safe
spaces to shelter, hid
e from predators and
raise their young. You
can help them by
building a bug hotel
in your garden or
outside area.

Twig tower
block
Pine cone
palace for
ladybirds

Log pile
lodge
To make a log pile,
simply collect small
logs, large sticks and
pieces of rotting wood.
Pile them up in a damp,
shady area of your
garden, then stuff
some dead leaves in
the nooks and crannies
to make it cosy.
Good for: centipedes,
woodlice and beetles
who like to burrow
into decaying wood.
Log piles may also
attract birds, frogs
and hedgehogs looking
for a tasty snack!

Gather some pine
cones and bundle them
together closely so
the scales interlock a
bit. Stuff some dried
leaves in the gaps.
Place the pine cones
in a quiet corner
of your garden
shed or garage
and watch who
moves in.

Gather some sticks and
find an undisturbed,
sheltered spot
outdoors. Pile them
up and stuff the gaps
with smaller twigs
and dry leaves.
Good for: ladybirds
and lacewings who
will love to crawl
into the crevices and
hide among the leaves.

Good for: ladybirds
and lacewings who
will love to crawl
into the crevices
and hide among the
leaves.

Visit your new bug homes, and see what moves in over time.
How many different types of bugs can you count?
For more ideas visit: https://www.woodlandtrust.org.uk/
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the RSPB’s own Big Garden Bird
Time to get counting!
Did you know in the 2016 Big Garden Birdwatch,
people like you counted a whopping 8,262,662 birds!
The humble house sparrow was the most common,
with around four appearing in each garden.

https://www.rspb.org.uk/fun-and-learning/for-families/
family-wild-challenge/activities/do-a-wildlife-survey/
August Boredom Buster | Children’s Summer Activity Pack

Time To Unlock Your Engineering Potential!

If your thirsty for more activities check out these website for ideas and advice:

BBC Bitesize
https://www.bbc.co.uk/bitesize
Girls Friendly Society
https://girlsfriendlysociety.org.uk/gfs-lockdown-activities-science-week/
Little Bins
https://littlebinsforlittlehands.com/
Home School 4 Me
https://www.123homeschool4me.com/24-simple-machine-projects-for-kids_97/
Institution of Civil Engineers
www.ice.org.uk/educationresources
Play Dough to Plato
https://www.playdoughtoplato.com/
RSPB
https://www.rspb.org.uk/fun-and-learning/for-kids/games-and-activities/activities/
RSPCA
https://www.rspca.org.uk/getinvolved/young
Science Buddies
https://www.sciencebuddies.org/stem-activities
Stem Laboratory
https://thestemlaboratory.com/
Woodland Trust
https://www.woodlandtrust.org.uk/
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