
A Tale of Telford 1757 - 1834



Introduction

◼ Neil Fotheringham BSc CEng MICE

◼ Senior Engineer – Structures          

for Moray Council

◼ Maintain 450 Council owned bridges

◼ Worked for Moray Council since 1997

◼ MICE – Member of the Institution of 

Civil Engineers 



Introduction

◼ Thomas Telford 250th Anniversary of his birth

◼ Who was he?

◼ Telford’s bridge at Craigellachie – a bit of history

◼ A bit of the technology

◼ Iron and steel

◼ Modern Bridges

◼ His legacy – Telford’s bridges (amongst other 

things).



Who was he?
◼ Birth of Thomas Telford 

◼ Date: 9th August 1757 

◼ Location: Westerkirk, Eskdale, Dumfriesshire, Scotland

◼ Telford was born at Glendinning sheep farm, 

Westerkirk, in the lowlands of Scotland. It was, and 

remains, a remote and isolated area 

◼ His father John Telford, a shepherd, died in November 

1757. His mother, Janet, brought up Thomas 

◼ The close-knit local community supported the young 

boy, known locally as 'Laughing Tam' for his good 

nature 

◼ As a youngster he helped herd sheep and attended 

Westerkirk School. He became close friends with the 

children of the local gentry



Who was he? ◼ 1773-1778 apprentice stonemason at 

Lochmaben (earns 18d per day)

◼ 1780 Goes to Edinburgh to work on the 

New Town – learns to draw and develops 

an interest in architecture

◼ 1782 – sets out for London working as a 

stonemason – sets up in business. Works 

on Somerset House – Wm Chambers / 

Robert Adam)

◼ 1787 – after working in Portsmouth 

moves to Shrewsbury as an architect 

eventually becoming County Surveyor of 

Shropshire 

◼ 1790 - Builds stone arch road bridge over 

River Severn at Montford

Somerset House, London 

Montford Bridge 1790



Who was he?
◼ 1795 – 96 builds Britain’s second iron 

bridge over River Severn at Buildwas

◼ 1795-1805 Designs and builds iron 

aqueduct at Pont-Cysyllte on the 

Ellesmere Canal (with Wm Jessop)

◼ 1803-23 Becomes FRSE; Engineers 

Caledonian Canal, Gotha Canal 

(Sweden), becomes engineer to the 

Highland Road Commission and is 

responsible for building 1000 miles of 

roads in Scotland, 1100 bridges. London 

to Holyhead road.

Pont-Cysyllte Aqueduct 1805

Buildwas Bridge 1795



Who was he? ◼ 1810-30 Designs an innovative light 
prefabricated iron arch for Bonar 
Bridge (destroyed by flood 1892) 
which came into widespread use 
throughout Britain Craigellachie 
Bridge is now the earliest surviving 
example.

◼ 1819-26 Designs and erects the 
world’s first major suspension bridge 
across the Menai Straights for the 
London – Holyhead Road

◼ 1820-34 Serves as the first president 
of the Institution of Civil Engineers

◼ 1824-8 Designs St Catherine’s 
Docks in London

◼ 1834 Dies in London aged 77 and is 
buried in Westminster Abbey – the 
first civil engineer to be so honoured.

St Catherine's Docks 1824

Bonar Bridge 1812



Thomas Telford



Craigellachie Bridge



Craigellachie Bridge – a bit of 
history

◼ George III on the throne

◼ Robert Banks Jenkinson, Earl of 
Liverpool 1812-27 Tory PM

◼ Napoleonic wars – Waterloo 1815 – 
Wellington – introduction of income tax 
1799

◼ ‘A day labourer gets his victuals and 6d 
a day at any season in harvest l0d and 
1/-.’ (Craigellachie Bridge cost £8,200)

◼ Charlestown of Aberlour, it is named 
after Charles Grant of Wester Elchies 
who in 1812 laid out the village in its 
present plan comprising a mile-long 
High Street with a square to the west. 
The new village replaced the earlier 
community of Skirdustan of which the 
ruined St Drostan's Kirk is all that 
remains.



Craigellachie Bridge – a bit of 
history ◼ Built 1812-1814     46m (150ft) span; with 

substantial granite abutments including 
four castellated turrets (embellishments). 

◼ Cast iron arch 183 tons of cast iron – 
cast at Plas Kynaston Works, Ruabon 
near Wrexham, North Wales by William 
Hazeldine 

◼ Design based on Bonar Bridge (Dornoch 
Firth) 1810 – 1812 lasted 80 years until 
destroyed by floods in 1892. Innovative 
design includes lightweight spandrel 
arches with lozenge rib infill. It was built at 
a time when cast iron arch construction 
was at a low ebb due to a number of 
collapses. Confidence was restored by 
Telford’s ‘lozenge’ design.

◼ Bonar Bridge became the prototype of a 
lightweight portable economic genre for 
large spans where stone masonry was 
impractical.



Craigellachie Bridge – a bit of 
history

◼ Crossing the River Spey 

before the bridge was 

built. Elchies ferry, Boat 

of Fiddich, Blacksboat, 

Boat o Brig, Fochabers.

◼ What was life like in 

1812 for the ordinary 

Craigellachie people?

◼ Isolated, poor roads, 

basic living for ordinary 

folk. 



Craigellachie Bridge – a bit of 
history ◼ Of the 19 cast iron bridges exceeding 

32m built from 1793 to1830 nine were 
to Telford’s design and two more were 
influenced by him. 

◼  Craigellachie is now the oldest 
surviving road bridge of this genre. 

◼ Cast sections were transported (after 
trial erection) from the Plas Kynaston 
Works via the Ellesmere Canal to the 
Mersey then shipped to Speymouth 
(no Caledonian Canal at that time - 
opened 1822) and to site by wagon 
where it was erected  under the 
direction of William Hazeldine’s 
forman William Stuttle.

◼ Erected using lightweight timber 
centring – manual winches and 
pullies.

 

Bridge Centring



Craigellachie Bridge – a bit of 
history ◼ Major reconstruction in 1963-64 under 

the direction of Bill Lowson of WA 

Fairhurst consulting civil engineers of 

Aberdeen. Replacement of loose 

internal members, parapet beam, deck 

plates. 14 tonne weight limit – present 

day required limit 44 tonnes.

◼ The bridge was finally taken out of 

commission in October 1972 when the 

new twin box girder bridge just 

downstream was opened to traffic.

◼ No longer would vehicles have to wait 

at the traffic lights either end of the 

single carriageway bridge nor would 

buses have to negotiate the tight 

corner at the north end by reversing. 



Craigellachie Bridge – the 
technology

◼ An arch is primarily an compression structure.

◼ Concentrated loads induce bending hence tension in the arch ring.

◼ Cast iron is essentially a brittle material – not good at resisting 

tensile forces 



Craigellachie Bridge – the 
technology

◼ Too much tension in the arch member and ….!!!



Craigellachie Bridge – the 
technology

◼ By adding sloping tension members to the spandrel wall above the 

arch, Telford managed to spread the concentrated loads from traffic 

over a greater length hence reducing the tensile stresses.



Iron and Steel
◼ William Hazeldene – born 1763

◼ Telford described him as: 'the arch conjuror 

himself Merlin Hazledine,' for his innovative 

work in cast iron 

◼ Hazledine was a Shrewsbury millwright turned 

iron founder 

◼ From 1796-97 he supplied the ironwork for the 

world's first iron framed building: Bage's Mill, 

near Shrewsbury 

◼ He also supplied ironwork for the Pont Cysyllte 

Aqueduct from 1802-1805 

◼ Hazledine worked closely with Telford in 

developing the ironwork designs for the bridges 

at Bonar and Craigellachie, the Mythe Bridge 

and the chains of the Menai Suspension Bridge



Iron and Steel
◼ Whilst most of the loads in an arch 

are compressive there are some 

locations where tensile forces are 

generated. 

◼ If the castings are poor and contain 

impurities, tensile forces can cause 

cracking. 

◼ Fairhursts found when refurbishing 

the bridge in 1963 that the tensile 

qualities of the casting were 

considerably greater than common 

cast iron available at that time.

◼  Hazeldine’s quality of workmanship 

must therefore have contributed 

greatly to the long life of the bridge. 



Iron and Steel
◼ Developments such as the 

reverberatory furnace (Reynolds, 

Cranage brothers) led to the 

production in large quantities of 

good quantity wrought iron from 

pig iron – 1766 – (tram roads)

◼   Henry Cort – further developed 

iron making by introducing 

(amongst other things) rolling mills 

to produce rails, bars rods etc – 

Britain top producer of iron by end 

of eighteenth century. 



Iron and Steel
◼ Materials Technology

◼ Making of implements (weapons, 

tools, fixings and fittings) – known 

since prehistoric times – mainly small 

scale production.

◼ Originally iron was produced by 

heating iron ore to melting point 

using charcoal – until timber came in 

short supply (Acts of Parliament 

1581) - timber required for 

shipbuilding.) 

◼ Move to using coal (then coke) as a 

fuel supply – Abraham Derby 1709 – 

with a powerful blast of air.



Iron and Steel
◼ Richard Trevithic – first trial on a 

plate tram road – ten miles 

Pennydarren to Abercynon –1804.

◼ Stockton to Darlington railway – 

George Stephenson – 1825. 

◼ Prospering of Merthyr ironworks 

early industrial revolution. Cyfarthfa 

works had eleven furnaces in 1845 

and produced 45,760 tons.

◼ World’s first iron bridge at 

Coalbrookdale,nr Telford 1779 

Abraham Derby II and Thomas 

Pritchard.



Iron and Steel
◼ Henry Bessemer – produced his 

converter in 1856 to change iron - 

by forcing air through the molten 

metal into steel.

◼ Steel is a low carbon malleable 

metal which shows great tensile 

qualities – great for beams (and 

rails).

◼ Followed by Dr C William 

Siemens  and the Martin brothers 

in France - 1866 – production of 

steel in an open hearth furnace. 

◼ Mass production of reliable steel 

at low prices  - in 1850 the world 

mileage of railways was 18,000. 

By 1878 this had grown to 

250,000 miles requiring 30m tons 

of rails.



Modern Bridges
◼ Steel bridges starting to replace wrought iron

◼ 1863 – steel bridges in the Netherlands.

◼ 1880  John Fowler and Benjamin Baker start 

the design of the Forth Bridge – completed 

in 1890 using over 50,000 tons of steel.



Modern Bridges
◼ Steel now dominates modern long 

span bridge designs due to the 

strength to weight ratio.

◼ Developments in design codes.

◼ Material testing – greater confidence 

in quality

◼ Project management skills.

◼ Construction machinery 



Modern Bridges
◼ New Craigellachie Bridge  

- 13 October 1972

◼ 3 spans – 45m,53m,45m

◼ Fairhurst & Partners 

design

◼ Twin box girder with 

composite concrete deck



Telford’s Legacy
◼ Menai Bridge – London to Holyhead 

Road - 1826 – 177m main span – 

wrought iron chain links (William 

Hazeldene). Refurbished 1940.

◼ Conway Bridge – 1826 - 100m span – 

original wrought iron links. 



Telford’s Legacy
◼ Waterloo Bridge – 

Betwy-y-Coed – 1815 – 

32m span

Mythe Bridge – River 

Severn at Tewkesbury 

1826 – longest ‘Bonar’ 

type bridge at 52m – 

again the Hazeldine 

connection.



Telford’s Legacy
◼ Galton Bridge, 

Birmingham Canal – 
(1829) – 46m span – but 
twice the standard width.

Drawing from Atlas to the 

Life of Thomas Telford, 

Civil Engineer containing 

eighty-three copper 

plates, illustrative of his 

professional labours, 

1838

http://en.wikipedia.org/wiki/1838


Telford’s Legacy
◼ From the 1790s for four decades Thomas Telford’s achievement was 

second to none. His projects involved the movement of people and goods 

not only in Britain but extended to Poland, Sweden, Panama, Canada and 

India.

◼ Canal Engineering – Caledonian,Gotha, Ellesmere

◼ Road making – Highlands, London – Holyhead, Carlisle - Glasgow

◼ Masonry Bridges – Dean Br, Cartland Crags

◼ Iron Bridges – Buildwas, Bonar, Craigellachie

◼ Suspension Bridges – Menai, Conway

◼ Docks Harbours and piers – St Katherine’s Dock, Dundee

◼ Water Supply – Liverpool, Glasgow, London

◼ Non-engineering works – Highland churches, Shrewsbury Gaol

◼ Project Management – communications, delegation, staff development 

◼ Knowledge promotion – 1st ICE President 1820 – 34

◼ Telford New Town (1968), Shropshire;  Telford College, Edinburgh (1968)



Telford’s Legacy
◼ Robert Southey (poet laureate) – Highland tour 1819 – with 

Telford. Southey wrote

◼ ‘What a happy life is his, everywhere making roads, forming 

canals and creating harbours – works of sure, solid and 

permanent utility; everywhere employing a great number of 

persons, selecting the most meritorious and putting them forward 

in the world in his own way.’

◼ Telford died in London in 1834 aged 77 and is buried in 

Westminster Abbey – the first civil engineer to be so honoured.



Thomas Telford 1757 - 1834



References
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◼ Websites

◼ www.ice.org.uk

◼ www.thomastelford250.org

◼ www.telfordinmoray.co.uk

http://www.ice.org.uk/
http://www.thomastelford250.org/
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