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THE TREFFRY  
V I A D U C T 
 
We beg to direct the 
attention of our        
readers to a report 
in another column of 
the interest ing      
proceedings at the 
laying of the founda-
tion stone of the 
Treffry viaduct. We 
are happy to see that 
the public-spirited 

exertions of Mr.      
Treffry are so 
highly appreciated 
by his excellent 
neighbours, who on 
this occasion all    
appeared to vie 
with each other in     
praising the hon. 
G e n t l e m a n ' s           
unceasing perse-
verance in works of 
a beneficial ten-
dency; and we hope 

the proposition 
which was mooted 
by Sir Colman 
Rashleigh, with  
respect to the 
presentations of a 
public testimonial 
to Mr. Treffry, 
will be fully car-
ried out. It is 
quite     evident, 
from the feeling 
manifested by the 
meeting when the 

s u b j e c t  w a s                
mentioned, that 
such a call will be 
heartily responded 
to, and it will be 
s o m e  s l i g h t                 
acknowledgement 
of public regard 
and esteem to a 
gentleman who has 
conferred the 
most lasting and             
valuable benefits 
on his native 
county.  

West Briton 
March 15 , 1839  

How the start of the big build was reported in 
1839 
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A History Mystery 
 
- a structured research activity 
- who built it, how when and why? 

How the History Mystery works. 
 
On the next two sheets are 30 pieces of information about the Treffry Viaduct that may or may not help students to an-
swer the questions, who built it, how when and why? 
 
The students work in pairs. They are given the pieces of information as small cards in an envelope  (they’ll need to be 
printed out and cut up). They are given 12 minutes to sort these in any ways they want. They need to decided which pieces 
of information are useful and which are not, so they could simply make two piles. Or they could categorise the information 
(people/places/dates/reasons), or any other ways they feel might help. 
 
After twelve minutes they need to be able to share with the rest of the class their theories about 
 

Who built it 
 

When  it was built 
 

Why is was built 
 

How it was built 
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The viaduct is 650ft long and 
98ft high at its highest point.  

It consists of ten 40ft span 
arches. 

The tramway used horse 
drawn wagons  

A viaduct is a bridge that 
carries a road or railway over 
a valley 

Across the top, a granite slab 
carried the railway.  

Beneath this an aqueduct  
carried the water supply to 
operate the waterwheel at 
the nearby Carmears incline,  

At the end of the tramway a 
mile of canal took the wagons 
from  Ponts Mill to Par. 

Built between 1839 and 1842 
this viaduct is 89 feet high 
and 650 feet long.  

The first large granite                   
viaduct built in Cornwall.  

It carried a standard gauge 
wagon track across the                  
Luxulyan valley  

 
 
 
 
On the incline (hill) 
empty wagons were pulled  
using water power from a   
waterwheel 

 

It was part of a  transport                    
system to carry china clay to 
the port of Par. 

The transport system was 
design by Joseph T. Treffry.  

The viaduct is also an                        
aqueduct 

The viaduct also carries               
water across the valley to 
power a waterwheel 
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Joseph Thomas Treffry lived 
from 1782 until 1850,  

The viaduct is a protected historic 
building. 

Coal was brought into the area 
along the tramway. It was needed 
to fuel the pumping engines in the 
mines. 

Minerals like clay, tin and copper 
ore were bought on wagons along 
the tramway and loaded on to 
barges and Ponts Mill 

Treffry intended to build a horse 
drawn tramway from Ponts Mill to 
Newquay 

Treffry later built a railway from 
the port of Par over the clay       
country to Newquay. This runs in 
the valley and the viaduct goes 
over it 

The viaduct always leaks a bit of 
water. Sometimes it has to be               
repaired inside using clay 

. It was built of stone from the 
Carbeans and Colcerrow quarries 

 The viaduct has the Treffry   
family shield on one side, but a 
blank space on the other                                            

Joseph Treffry died of pneumonia 
in 1850. 

The railway was completed in 
1844. 

  At some places you can still see 
traces of the rails that the wag-
ons ran along 

The water it carried turned 13  
water wheels  
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• Built between 1839 and 1842  

• The viaduct is  89 feet high and 650 feet long. 

• The viaduct's ten arches, which are 90 feet high, each have a span of 40 feet. 

• It is 98 feet high and contains  200,000 cubic feet of granite. 

• It was constructed to carry horse drawn wagons and water across the Luxulyan valley. 

• The viaduct was also part of a local transport system designed to carry china clay to the 
port of Par. 

• Its builder, Joseph Treffry become known as the 'King of Mid Cornwall' for his                       
remarkable achievement. 

• The viaduct was way ahead of its time and was the first large granite viaduct to be built 
in Cornwall. 
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Basic facts about the viaduct 



What’s changed?   
Here is a picture of the viaduct from about the time it was built. Around the                  

picture in the starbursts, write in the differences between this picture and the scene            
today. Add an arrow to show where the changes are 
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What’s changed?   
Here is a picture of the waterwheel from about the time it was built. Around the                  

picture in the starbursts, write in the differences between this picture and the scene            
today. Add an arrow to show where the changes are 
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Build your own Joseph Thomas Treffry Timeline –1 
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Use the event blocks on the next sheets to complete this timeline that tells the story of the  
construction of the Treffry Viaduct. You may need to enlarge this sheet to make all of the pieces fit. 

1780 1850 1790 1800 1810 1820 1830 1840 



Build your own Joseph Thomas Treffry Timeline –2 
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 In the early 1800s he 
trained in civil                        
engineering, 

 By 1829 Treffry had 
built a twelve thousand 
foot breakwater on the 
notorious Spit Reef at 

Par.  

In 1833 the first                 
shipments of left Par 

harbour.  

 

In the 1830s he built a 
canal from Ponts Mill and 

Fowey Consols mine to 
the new harbour at Par.  

 Treffry Viaduct was 
built between 1839 and 

1842.  

 Joseph Treffry died of 
pneumonia in 1850. 

The railway from Ponts 
Mill  to Bugle was                 

completed in 1844. 

After the death of his 
mother’s brother                   

William Esco Treffry  in 
1808,  he inherited the 
family  estate of Place, 
Fowey and changed his 
surname to Treffry by 

deed poll. 

By 1822 of the mines he 
took full control. Fowey 

Consuls became the most 
productive mine in            

Cornwall and employed 
1,680 workers.  

His first building job was 
in the 1816 when he built 
a new quay in Fowey to 

take larger vessels.  

 During the 1820s he 
then began to look for at 
the best way of moving 

ore out of his mines. 

 

 By 1835 up to fifty               
vessels of two  hundred 

tons could fit in Par             
harbour.  Larger vessels           
anchored in the bay and 
goods were taken in by 

barge  

 Records show that  
Treffry lost three ships 
wrecked while carrying 

stone to build Par                
harbour. 

 In about 1834    Treffry 
opened another large 

mine Par Consuls on the 
Mount behind Par and 
built a double incline 

tramway to link it to Par 
harbour. 

Fowey in the 
late C19th 

Place at Fowey, home of the Treffry family 

Fowey Consols Engine House today 

Fowey Harbour  in the late C19th 

Par Harbour 

Trenance Viaduct in Newquay 



Build your own Joseph Thomas Treffry Timeline –3 
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In 1828 he drew up plans for a 
new safe harbour at Par. 

 In the 1820s the town of 
Fowey was jammed-up. Narrow 
streets made it hard to move 

his large quantities of material 
in and out of the town.  

Work began in 1837 on the 
Ponts Mill to Bugle section. 
This included  building the      

viaduct at  Luxulyan 

In about 1818 he got                      
involved with mining as a              

partner at Crinnis near Par  

The railway extended eventu-
ally stretched from the Par, 
over the clay country and on 
to Newquay where he built 

another viaduct at Trenance  

In the mid-1830s he bought 
Newquay  harbour. He planned  

to build a horse drawn                  
tramway from Ponts Mill to 

Newquay.  

  In the 1820s he thought that 
a new harbour at Par would let 
larger ships use the  harbour 
and also serve the mines, so  

Fowey would be  quieter 

Joseph Treffry  was born in 
Plymouth in 1782 as Joseph 

Thomas Austin.  

In 1820 he became a partner 
Fowey Consols mine at                    

Tywardreath and                
manager of Lanscroft mine.  

Par Harbour is still a busy 
working port today.  It was 

bought from  Treffry Estates 
by   English China Clay in 1964. 

 Stone for building Par harbour 
came from  his own  quarries 

near   Pentewan.  

The Treffry Viaduct Fowey in the mid-C19th 

The Treffry Viaduct 



Design plaque for the blank space on the viaduct 
 
On the north side of the viaduct is the Treffry Family shield. For some reason, on the southern 
side the space is ready for a design but none has been put in place.  
 
Here is your chance to put your own mark on a part of Cornish History: design a plaque suitable for 
adding to this side of the viaduct.  

In this space, design a plaque suitable for the 
south side of the viaduct 
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In this space, quickly write down any 
ideas you have for the design 

In this space, put pictures that                  
illustrate these ideas 



Basic facts about the viaduct 
 

 

• Built between 1839 and 1842 the viaduct is an impressive 
structure, 89 feet high and 650 feet long. 

• The viaduct's ten arches, which are 90 feet high, each have a span of 40 feet. 

• The structure itself is 98 feet high and comprises 200,000 cubic feet of granite. 

• It was constructed to carry horse drawn wagons and water across the Luxulyan valley. 

• The viaduct was also part of a local transport system designed to carry china clay to the 
port of Par. 

• Its builder, Joseph Treffry become known as the 'King of Mid Cornwall' for his remark-
able achievement. 

• The viaduct was way ahead of its time and was the first large granite viaduct to be built 
in Cornwall. 
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Find the height of the viaduct  
(without measuring the height of the viaduct!) 

Learning Objective 
To understand that similar triangles have the same angles and that their sides will be in the same proportions. 
 
Activity 
Students will be measuring the height of the viaduct. However, we will not be allowing students to do this directly (eg. they 
will not be allowed to hang a tape measure off the top of the viaduct!) 
 
They will instead be measuring the angular height of the viaduct at a set distance from the base of the viaduct.  
 
For example, at a horizontal distance of 30m from the base of the viaduct we would measure the angle between the ground 
and the top of the viaduct.  
 
 
 

Viaduct 
(side view, not 
to scale) 

Walkway 

Measure this  
Angle 
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Teacher’s sheet 1 



Once the students have the angle and the horizontal distance they can draw a scale drawing of the location.  
 
1cm = 1m might be a useful scale and should fit on A3 paper (just). For your information the viaduct is approximately 28m 
tall at it highest point. 
 
Using this scale drawing they can measure the height of the viaduct from the diagram and convert back into meters.  
 
Once students have found the height of one point on the viaduct they could investigate finding the height of other parts 
of the viaduct.  
 
Extension 
Surveyors Handbook: To make it easier for the next group the students could write their own “surveyors handbook” to 
explain how to measure the viaduct (or other structures) using this method.  
 
Issues to consider 
There are a number of issues you will need to consider. Depending on the group these may be discussed and planned for 
with the students.  
 
Safety: This project requires you to be working below the viaduct in an area of the road (although with minimal traffic), 
car park and the river. The positioning of the measuring will need to carefully consider when on site and be dependent on 
the group.  
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Find the height of the viaduct  
(without measuring the height of the viaduct!) 

Teacher’s sheet 2 



How to measure the angles: it is important that the angles are measured as close 
to ground level as possible. If you have access to a inclinometer this may be easier if 
not you should be able to improvise using a half-circle protractor (as illustrated              
below).  
 
 
 
 
 
 
 
 
 
 
 
 
 
Slope of the stone and ground: the viaduct’s side is not perfectly vertical and the 
ground may not be exactly flat. You might wish to overlook this or discuss this with 
the class dependent on your judgment.  

Resources that are needed: 

Class sets of: 

Student worksheets 

A3 paper 

30cm ruler 

Pencil 

Protractor (mixture of half and full 
circle protractors) 

1m rulers 

String 

 
 Wish list:  

Trundle Wheel 

Inclinometer 

3. Aim at top of 
viaduct 

4. Read off 
angle 

1. Hold protractor 
flat on ground 
 

2. Hold one end of a 
length of string at 
protractor centre 

Find the height of the viaduct  
(without measuring the height of the viaduct!) 

Teacher’s sheet 3 
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Calculating the height of viaduct 

We will be measuring the height of the viaduct. However, we do not have a tape measure long enough to hang off the top of the 
viaduct, so we need another method.  
 
Step 1 
We will instead walk a set distance from the viaduct (for example, 30 meters) and measure the angle between the ground and 
the top of the viaduct (see diagram below).  
 
Fill in the table with your information 

Viaduct 
(side view, not 
to scale) 

Walkway 

Measure this  
Angle 

Horizontal distance from viaduct 
  

Angle between ground and top of viaduct 

 

 

Students’ page 1 
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Step 2 
Notice that when we draw the side view of the situation (as above) we form a right-angled triangle. 
 
Once you have all the measurements draw a scale drawing of the triangle on paper, using pencil, ruler and a protractor 
(consider using a scale of 1cm = 1m).   
 
 Step 3 
Measure the height of the viaduct on your diagram. Using your scale find the true height of the viaduct. 

Calculating the height of viaduct Students’ page 2 

Viaduct 
(side view, not 
to scale) 

Walkway 

Measure this  
Angle 
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Calculating the weight of viaduct 
(without scales!) 

Teachers’ page  1 

Learning Objective 
To understand that if we know the density and volume of an object that we can use this to find its total weight.  
 
Activity 
The Treffry Viaduct is made up almost exclusively of Cornish Granite from local quarries. Granite is very heavy and the            
student’s task will be to work out (approximately) how heavy the viaduct is in total.  
 
  
The average density of granite is 2750kg/m3 or 2.75 tonnes per cubic metre. 
 
  
The students’ task is to find the volume of granite used in constructing the 
 viaduct and therefore finding the total weight. 
 
It may be useful to do the activity “Measuring the height of the viaduct”                                                              
before this project (although it is not essential). 
 
How much freedom you wish to give the students on how they find the volume is down to your judgment, however, ideas might 
include: 
 
• Measure the size of one stone and then count how many of those stones were used in the construction 
• Measure the volume of each arch in one go 
• Calculate the volume of a box that would just enclose the whole viaduct and then subtract the volume  of the 
space under each arch. 

 
  

 2.75 
Tonnes 

1m 

1m 

1m 
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Calculating the weight of viaduct 
(without scales!) 

Teachers’ page  2 

Extension 
Ask students to think about how they would move the stone to the site.  
How long would it take? How would they lift the stones into place?  
Maybe ask students to draw a poster or write a handbook explaining how they would build the 
viaduct. 
 
Issues to consider 
There are a number of issues you will need to consider. Depending on the group these may be 
discussed and planned for with the students.  
 
Safety: This project requires you to be working below the viaduct in an area of the road 
(although with minimal traffic), car park and the river. It may also require the group to work 
on top of the viaduct or on slopes on each side. The positioning of the group will need to care-
fully consider when on site and be dependent on the group.  
 
Stone size: The stones are not the same throughout the viaduct. 
 
Approximation: How can we make reasonable approximations of measurements that we cannot 
measure. This may start a nice discussion on approximation. 

Resources that are needed: 

Class sets of: 

Student worksheets 

1m Ruler 

Paper 

Pencil 

Calculator 
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Calculating the weight of viaduct 
(without scales!) 

Students’ page  1 

The Treffry Viaduct is made up almost exclusively of Cornish Granite from local quarries.  
 
Granite is very heavy and we will be to working out (approximately) how heavy the viaduct is in 
total.  
 
The average density of granite is 2750kg/m3 or put another way it weighs 2.75 tonnes 
per cubic metre. 
 
A cubic metre is the volume enclosed in a cube measuring 1m by 1m by 1m.  
 
Step 1 
 
We need to find the volume of the stone used in the viaduct. How many times does a cubic meter fit 
into the stone used.  There are many ways you might be able to approximate the volume and how you do 
it is up to you. However, you need to show your workings.  
 
Step 2 
Show your workings below and over the page  

 
  

 2.75 
Tonnes 

1m 

1m 

1m 
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Calculating the weight of viaduct 
(without scales!) 

Students’ page  2 

Step 3 
Your approximation of the volume of the stone:                        m3  
 
Step 4 
Multiply our approximate volume by 2.75 to find the total weight in tonnes. 
 

  
 m3 x 2.75 tonnes/m3 =                         tonnes 
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Teachers’ sheet 1 Which design of waterwheel is best? 

Learning Objective 
To investigate whether an overshot waterwheel or an undershot waterwheel generates more power through building a 
scale working model. 
 
Activity 
Throughout history waterwheels have been used to generate power in order to mechanize tasks that would otherwise have 
to be done by hand. For example, before the industrial revolution Britain’s corn was groaned with millstones driven by              
waterwheels. 
 
 There are many variations in design of waterwheel but two very common designs were the:  
 
 “Overshot” – where the water is delivered from the front and top of the wheel 
“Undershot” – where the water flows under the wheel 
 
 In the Luxulyan Valley a waterwheel was used to pull mine carts up the inclined plane onto the               
tramway. The remains of the waterwheel can be seen at Carmears  
 
The student’s task is to find which type of waterwheel would be best for the task.              
i.e.  which type of waterwheel generates the most power? 
 
Each group should be provided with the basic materials in order to make two identical scale 
model waterwheels. Full instructions of how to build a waterwheel are enclosed in the students’ 
worksheet. However, you may wish to develop the construction of the waterwheel to accommo-
date your students. 
 
 It is important that when they build the waterwheels that they share an axis so they can be turned together. 
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Which design of waterwheel is best? Teachers’ sheet 2 

Concluding 
At the end of the session when every group has completed their waterwheels you can test each pair in front of the 
group to compare results.  
 
 
 
 
 
 
 
 
To do this, run water OVER one wheel and UNDER the other in equal amounts and the same time. These flows will act 
against each other and should quickly illustrate which is the more powerful wheel.  
 
In order to get an even water flow over the two wheels use a water pipe with a “T-junction” and pour water into the top 
end through a funnel. You can use a small piece of water guttering to allow the water to flow under the undershot water-
wheel.  
 
Extension 
If you are doing this project in the Luxulyan Valley you could conclude the section of the day by visiting the waterwheel 
pit.  You will see that they did in fact use an overshot waterwheel as with the gravity pulling the water down this is the 
most efficient wheel. 

 

Water to 
Overshot 

Water to              
Undershot 

Pour water in 
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Teachers’ sheet 3 Which design of waterwheel is best? 

Resources that are needed: 

One set of: 

Bucket 

Funnel 

3m of water pipe 

T-junction for water pipe 

Short length of water guttering  

 
 Class sets of: 

Student worksheets 

Cardboard (3 sheets of A4) 

Scissors 

30cm of 5mm round wood  

Sticky tape 

Glue 

Issues to consider 
There are a number of issues you will need to consider. Depending on the group 
these may discussed and planned for with the students.  
 
 Safety: You may wish to use some simple tools to aid the construction of the 
waterwheels. This depends on your judgment of the students and outcome you 
are looking for. 
 
 Our waterwheels are not the full size: This could be a discussion point – does 
this make any difference? How can we make our experiment fair? 
 
 We could improve the design of our waterwheels: Discuss how this could be 
achieved and what factors would affect the power of the wheel.  
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Students’ sheet 1 Which design of waterwheel is best? 

Throughout history waterwheels have been used to generate power. 
 
There are two very common designs:  
 
  
 
 
 
 
 
 
In the Luxulyan Valley a waterwheel was used to pull mine carts up an inclined plane onto the tramway 
which later crosses the viaduct. The water to power the waterwheel also crosses the viaduct,                               
underneath the trackbed  
 
Our task is to build two identical waterwheels using cardboard. Once these are complete we will use 
them in an experiment to see which design of waterwheels is more powerful. 

“Undershot” – 
where the water 
flows under the 
wheel 

“Overshot” – 
where the water 
is delivered from 
the front and top 
of the wheel 
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Students’ sheet 2 Which design of waterwheel is best? 

Step 1 
Stick the three template sheets onto cardboard and cut out the shapes following the 
instructions on the sheets. You should end up with 4 circles and 16 rectangles. 
 
 Step 2 
Taking 2 circles slot the slits on the rectangles into the slits around the edge of the 
circles. The rectangles form the paddles of a waterwheel with one circle on each side of 
the wheel. Repeat until you have all 8 paddles on the first wheel.  
 
 Repeat this process to form the second waterwheel.  
 
 Step 3 
Push your wood through the centre of the two wheels and then use the tape to secure the wheel to the wood, so that the 
wheels will turn together.  
 
 Step 4 
If you have spare time and materials you may wish to build a frame for the wheels or you can hold it in your hands to allow 
it to spin. 
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Waterwheel model                
template  

Students’ sheet 3 
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Waterwheel model                
template  

Students’ sheet 4 
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Waterwheel model                
template  

Students’ sheet 5 

3/30 



Board of enquiry simulation: building the viaduct 
 
The year is 1840 and the rush is on to complete the Treffry Viaduct, so that wagons can start to run to and from 
the clay pits, bringing raw materials to the harbour at Par and money to all that work for Joseph Treffry.  
 
The pressure is on the builders, who are transporting the huge blocks of granite from the moors and using simple 
cranes, ropes and muscle power to lift them into place.  
 
Of course there have been accidents: there always are on a building site. Men and boys have had fingers crushed 
by stones being moved into place too quickly; backs have been jarred by lifting heavy loads; and there is the                   
constant danger that someone will fall off the viaduct, as the huge arches reach higher and higher into the air. 
 
Some men who are working on the viaduct are concerned that the owners are not taking safety seriously enough 
and have asked a local judge to  have a look at their complaints. 
 
In this roleplay, there are 16 active roles and  12 passive roles (the board of inquiry) for people who are                 
interested in taking a smaller part. The idea of that the class simulates a 
safety enquiry and that the board is asked to decide on a number of issues re-
lated to safety at the site. The simulation is based on the safety considera-
tions that we in place in the late 1840s, which are very different from today’s 
ideas. The simulation hopes to develop and understanding of the conditions in 
which people worked in those times, as well as developing an appreciation of 
how the concept of “health and safety” has changed since 1840. 
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Board of Enquiry simulation: order of events 
 
1. Give people their roles. Twelve are the “board” who will make the final decisions about the safety of the site, 

based on the evidence they hear.  
2. One person needs to be appointed to chair the meeting. He or she follows the steps on this sheet. 
3. Chairperson reads this: “This Board of Enquiry has to find out if the company building the Treffry Viaduct in 

Cornwall is paying attention to health and safety . We will hear evidence from all sides and at the end the board 
(points to the twelve board of enquiry members) will make their recommendations.” 

4. Chaiperson now calls the witnesses in this order. Each person makes a statement based on his/her rolecard and. 
The board members can ask any questions they wish. When they have finished, the chairperson moves on to the 
next witness. Order of witnesses: 

 
1. Joseph Thomas Treffry   2. Treffry’s works manager    3. The foreman     4. A stone mason 

5. Carpenter 6. Mother 7. Cook 8.Labourer 9. Doctor 10. Worker 11. Lady who lives near the building works  
12. National accident expert 13. Surveyor  14. Young girl 15. Worker 2  16.Young boy 

 
5. When all of the witnesses have spoken and answered questions, the board of enquiry has to make its recommen-
dations. This may take them a few minutes. To do this they should come up with answers to the following questions, 
which they announce to the whole meeting when they are ready: 

 
How safe is the building site at the Treffry Viaduct? 

Are their likely to be serious accidents? 
What must the owners of the site do to prevent future accidents from happening?  

What else could the owners of the site do to make the lives and conditions of their workers better or 
safer? 



Member of the board of                
enquiry. 
You have to listen to the                    
evidence and decide if the                      
builders of the viaduct are           
paying enough attention to the 
health and safety of the people 
building it 

Member of the board of               
enquiry. 
You have to listen to the                    
evidence and decide if the                      
builders of the viaduct are           
paying enough attention to the 
health and safety of the people 
building it 

Member of the board of              
enquiry. 
You have to listen to the                    
evidence and decide if the                      
builders of the viaduct are           
paying enough attention to the 
health and safety of the people 
building it 

Member of the board of                
enquiry. 
You have to listen to the                    
evidence and decide if the                      
builders of the viaduct are           
paying enough attention to the 
health and safety of the people 
building it 

Member of the board of                     
enquiry. 
You have to listen to the                    
evidence and decide if the                      
builders of the viaduct are           
paying enough attention to the 
health and safety of the people 
building it 

Member of the board                        
of  enquiry. 
You have to listen to the                    
evidence and decide if the                      
builders of the viaduct are           
paying enough attention to the 
health and safety of the people 
building it 

Member of the board of               
enquiry. 
You have to listen to the                    
evidence and decide if the                      
builders of the viaduct are           
paying enough attention to the 
health and safety of the people 
building it 

Member of the board of                 
enquiry. 
You have to listen to the                    
evidence and decide if the                      
builders of the viaduct are           
paying enough attention to the 
health and safety of the people 
building it 

Member of the board of               
enquiry. 
You have to listen to the                    
evidence and decide if the                      
builders of the viaduct are           
paying enough attention to the 
health and safety of the people 
building it 

Member of the board of              
enquiry. 
You have to listen to the                    
evidence and decide if the                      
builders of the viaduct are           
paying enough attention to the 
health and safety of the people 
building it 

Member of the board of              
enquiry. 
You have to listen to the                    
evidence and decide if the                      
builders of the viaduct are           
paying enough attention to the 
health and safety of the people 
building it 

Member of the board of              
enquiry. 
You have to listen to the                    
evidence and decide if the                      
builders of the viaduct are           
paying enough attention to the 
health and safety of the people 
building it 
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Joseph Thomas Treffry 
 
The owner of the viaduct, the mines and quarries it will serve, 
and the man responsible for the whole project. You believe in 
treating your workers well. You pay them the going rate and you 
try to ensure that everything is safe.  
 
However, accidents happen. That is the nature  
of things.  

Treffry’s works manager 
 
You run the day to day affairs to do with building the                                       
viaduct. You are there every day and you supervise the  
construction, according o the plans drawn up by Joseph  
Thomas Treffry. He spends a lot of time at the site,  
making sure that things are going well. 
 
You do your best to make sure that the building  
work is safe, but the pressure is on to build  
the viaduct and  granite is a heavy material to  
work with.  

 
The foreman 

 
You are in charge of many of the workers 

 working on the building of the viaduct.   
All work like this is dangerous, you  

believe, and Mr Treffry does his  
best to make sure everyone works  
safely. If there are any accidents,  
it’s because the workers don’t take  

enough care, or they are  
tired or sometimes even drunk. 

A stone mason 
 

You have worked on lots of  projects  
like this one….though this is a bit  
special compare to many of them.  

Normally you build engine houses at  
tin and copper mines, so working  

on a viaduct like this is very special.   
 

There are particular dangers at this  
site, the biggest one being falling of the  

viaduct which is very high above the 
valley floor. 

 
Last week you were injured when a stone block crushed 

one of your fingers. You had to have three days off work, with no pay.  
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Carpenter 
 
There are lots of carpenters on the site, making the 
wooden structures around which the viaduct is built.  
 
It’s a dangerous job, but no more so than most 
places you have worked.  The stone is heavy, the 
wind is often strong, it’s sometimes difficult to hear 
when people are shouting to you and it’s a long way 
to fall off the top..  
 
Working where you do, at  
the edge of the site, is  
not too bad, At least thee 
employers a considerate,  
pay well and seem to  
care about you. 
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Mother 
 

Your son is twelve. He 
has been working here 

for two months, leading 
th horses that bring in 

the granite from Mr 
Treffry’s quarry a few 
miles away. The work is 
hard, the days are long, 

your son often comes 
home tired and wet           

through. But the pay is 
good enough, so you don’t 

feel you have much to 
complain about. 

Cook 
 

You work in the kitchen 
on the site, getting hot 

food ready for the work-
ers at lunchtime. They 

really need it. The work 
is hard, the weather is 
often wet and cold and 
the hours are long. You 

sometimes hear them 
complaining about the 

conditions, but you have 
never seen an accident 

yourself. 

Worker 
 

You look after the smithy at 
the viaduct building site, mak-
ing sure the horses are shod 

and that the tools the men are 
using are in good condition.  

 
There are lots of dangers, but 
most of the men working here 

are sensible and take care, 
especially on the                

viaduct itself, where the stone 
and wood can be very slippery 

when it’s wet. 

Doctor 
 

You are employed by Mr Treffry to 
look after the health of the men 

working on the viaduct building site. 
You call every other day to check 

that they are alright. The most 
common cause of injury is things 

falling on the workers, on their 
hands and heads. The next most 

common injuries are to backs, 
through lifting things wrongly. You 
think their should be an insurance 
scheme to look after the men and 

their families if they are unable to 
work 

Labourer 
 
You are one of the men who works on the via-
duct. You have seen lots of small accidents take 
place in the last few months and it is a danger-
ous place to work, high about the water, putting 
the pieces of stone work in place. You think the 
owner should tell each man 
to give 5d (five pence) a 
week to an insurance fund, 
that will pay them their 
wages for up to two weeks, 
if they are ever injured at 
work 



   

   

Lady who lives near to the 
building works 

 
You frequently drive past 

the site and are amazed at 
the risks the workers seem 

to take, climbing in all 
weather across the stone 

work, perching on the tops 
of ladders and scaffolding 
and throwing tools to each 

other. You are not surprised 
that accidents happen at 
places like this and think 

something ought to be done 
about it. 

Young girl 
 

Your father had a cart run 
over his foot at the viaduct 

building site last week and he 
has been off work ever since, 
because walking is too painful 

for him. 
 

The whole family depends on 
his wages and food is beginning 
to run out. You think something 

should be done to protect 
workers and help them in the 

event of an accident. 

National accident expert 
 

You have come all the way from 
London to visit the site where 
this amazing viaduct is being 
built. On the day you visited 

their were no accidents, but you 
did see men taking some risks. 

You would recommend the             
wearing of hard felt hats (like 

Cornish miners wear) at all times 
and that men working on the 

scaffolding should at all times 
be strapped on. 

Surveyor 
 

You work at the building site 
every day, checking that the 
work is accurate, that the 
arches line up and that the  

viaduct is well built. The             
workers work hard and well, 

with the usual amount of             
concern for safety you would 
expect from people who are 
used to this sort of work. 

Nothing you have seen at the 
site  particularly alarms you. 

Worker 2 
 

You have been working at 
the  viaduct since construc-
tion started last year and 
you have seen some acci-

dents. But  people who work 
here know the dangers they 
face and it’s up to them to 
be more careful. If they 
start taking money off 

workers for an insurance 
fund, it just means careful 
people like you will lose out 

and careless people get 
treated   better.  Why 
should you pay out for   

people like that? 

Young boy 
 

Your father works as a mason 
at the nearby quarry, getting 
the blocks ready for the via-
duct. You help him and some-
times help to move the stone 

to the viaduct site.  
 

Father says the safety at the 
viaduct is as good as any place 
he has ever worked. He says 
that workers know what to               

expect  and they are ready to 
take the risk in return for their 

pay 



 
 
The idea behind this activity is to introduce characters and information slowly to the audience (rest of 
the class). The audience finds out about the  six characters who worked in the valley by asking them                         
questions,  until the identity of the character  and his/her role in the viaduct story is revealed. This could 
be followed up by some hot-seating in role. 
 
Here are the six characters. They are only allowed to answer “Yes” or “No” to the 20 questions put to 
them by the audience. The challenge is for the audience to find out about their lives and involvement with 
the viaduct before the questions run  out. 
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Who worked in the valley at the time the viaduct was in use? 

Name: Joseph Thomas 
Treffry 

 
Born 1782  
Died 1850 

 
Designer and builder of 

the viaduct. 
Very rich, powerful and 

daring 
Built the tramway,                   
viaduct, canal and,                 

harbours and much more 
to move tin and copper 
ore and china clay from 
his mines and quarries 

Tramway worker 
 

Leads the horses                
pulling the carts down 

the tramway and 
across the viaduct 

A stone mason 
 

You work at the nearby 
quarry, shaping the 

granite blocks that are 
taken to the  viaduct 

building site to become 
part of the bridge.  

Man who operates the 
waterwheel at                    

Carmears 
inclined plane 

 
You use the power 

from the huge water-
wheel to lift and lower 
the wagons of minerals 
up and down the slope. 

It is a very                              
responsible job 

 
 

Foreman 
 

Organises the men 
working on the                 

tramway.  
 

You give each of the 
men their jobs for the 

day, check that the 
work gets done as effi-
ciently as possible and 
solve any problems the 

men have. 

Blacksmith at                        
Carmears 

 
You work in the smithy 

near to the water-
wheel. You can fix 

most things if needed, 
but mainly work with 
the horses and the 

wagons, keeping them 
in good repair. 



How was  the viaduct built? -1 
 
These pictures give some idea of the how bridges such as the Treffry Viaduct were constructed. A framework of timber was 
constructed, as a kind of internal frame for the stonework. As the dressed granite blocks arrived on site, they would be             
lowered into place using a crane or block and tackle, carefully mortared in place.  
 
Eventually, the top of the arch was reached and at this point the keystone was inserted. At the centre of each arch is one of 
these precisely shaped stones, designed to lock the arch into place and create the forces which hold the arch together. 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Keystone 

Building a viaduct in 
the Midlands  
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How was  the viaduct built? -2 
 

Activities 
 

Using the pictures on the last  page to help you, complete these two grids 
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Materials used in the building of 
the viaduct 

Used for 

  

  

  

  

  

  

  

  

  

Different jobs involved in the 
building of the viaduct 

 

 

 

 

 

 

 

 

 



How was  the viaduct  built? -3  Similarities and differences 

Constructing the Brynelin Viaduct in Wales 

Similarities to the 
Treffry Viaduct 

 
Make a list in this box 

 
 

Differences  from  the              
Treffry Viaduct 

 
Make a list in this box 

 
 

Dangers faced by the 
workers 

 
Make a list in this box 
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In the 1830s the area around Luxulyan was buzzing with hundreds of workers in the quarries and new clay works, supplying             
kaolin (“china clay”) to the potteries in Staffordshire . Thomas Joseph Treffry could see the advantages of  a cheap and 
easy way to move the clay from the clay works to his new port and safe harbour at Par.  To reach the clay country the  
tramway from Ponts Mill would have to cros the Luxulyan Valley. Treffry’s brilliant solution was to build the Viaduct, which 
did two jobs:  it carried  the tramway  across the valley and also and also a high level leat (stream). This water  turned 13 
water wheels (between 16ft and 40ft across)  giving power that otherwise would have come from expensive to run  steam 
engines.  

How did the viaduct work? 

Wagons carrying ore and clay  Water to power mills  
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The minerals were bought down 
these cable inclines on wagons and 

loaded on to barges, with coal             
coming up the incline to fuel the  

pumping engines in the mines. 

Water brought across the   
viaduct was used to power the                     
Carmears incline, by means of 

a waterwheel, 34 feet in                           
diameter. This pulled loads up 
the incline, against gravity. It 
was built of stone from the                    

Carbeans and Colcerrow              
quarries, and the lines from 
the quarries to the viaduct 
were the first parts of the 
railway to be operational.  

How the inclined  plane worked: a challenge 

China clay, tin and 
copper ore down 

to Ponts Mill 

Coal in from Par 
for the steam           
pumps at the 

mines and quarries 

Collective memory exercise in teams. Teams of four. One person from each team has 30 seconds to look at this picture and take information 
back to the group, who collectively have to draw their own version of it. Teacher can vary the amount  of time to look at the picture for each 

turn has before returning to their groups to add to their picture. Winning team is the group that does the most accurate diagram 
 

or 
 

In pairs, sitting back to back, one describes the site  (has the picture in front of him/her and the partner has to draw it from the description 
given 
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What did the tramway look like in use? 

There are no photographs showing the tramway in use, but the pictures on this page give us a strong 
idea of what it might have been like. 

The trucks had flanged wheels 
running on iron rails. Look               

carefully under your feet as you 
walk the tramway and you will see 

some rails still in place 

A mineral tramway on Dartmoor, working 
the same way as the Treffry tramway 

would have worked 

A mineral tramway at Lee  
Mills in Plymouth 

Talking point: what are the                       
advantages and disadvantages of a 

horse-drawn mineral tramway? 

 



 

Sometimes a slope was too great for a normal railway: the trucks were too heavy to pull for a horse or even a locomo-
tive. When this happened, engineers often constructed an “inclined plane”, which is simply a fairly steep slope with two 
parallel railway lines running side by side; the wagons are pulled up the slope either by a steam engine, by the weight of 
the loaded wagons being sent sown the slope or, in the case of the Luxulyan valley, by a waterwheel. The water to power 
the waterwheel at Carmears is brought across the valley by the viaduct.   
 
The inclined plane remains but the rails have been taken away. It would have looked something like this  example at 
Ironbridge in Shropshire  
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What was an “inclined plane”? 

Use these words to label the                   
photograph, adding the parts that 

would have been at Carmears 
 

Down rails 
Up rails 

Position of the waterwheel powering 
the inclined plane An old print of an inclined plane in 

use..the trucks nearest us are 
loaded, the others empty 



How the tramway and viaduct worked 

The canal from Ponts 
Mill could carry as much 
ore in three days by a 
barge and two horses 
that had been carried 
by two hundred mules 

and horses on the roads 
between his mines and 

the port of Fowey. 

No qualified architect was 
consulted. Treffry con-

structed a huge combined  
Viaduct/aqueduct across the 
valley at Luxuylan along which 
his clay wagons running along 

tracks could be drawn by 
teams of horses . 



Biobliography 
 
• Further information on the life of Joseph Thomas Treffry can be obtained from the book the "King of                           

Mid - Cornwall" by John Keast (Kernow Books). 
 
• Joseph Thomas Treffry also features in “101 Cornish Lives” by Maurice Smelt (Alison Hodge, 2006) 
 
• An outline history of the railway and viaduct is contained in Cornwall’s Railway Heritage by John                       

Stengelhofen  (Twelveheads, 1988) 


	Treffry-Viaduct-Pack3-front cover of education pack with sponsorship logos copy copy.pdf
	Treffry-Viaduct-3.pdf

