
BLOCK 3 BOT ENQUIRY INTO TAY BRIDGE DISASTER 

In his report presented to the enquiry, Mr Law 
examined the problem of the stability of the bridge 
using conventional static analysis, that is, he estimated 
the moments acting on the high girders and train under 
‘worst conditions’. 

This was the approach in Block 1 for examining the 
stability of a ladder leaning against a wall. The outcome 
of that analysis was the idea that the ladder would slip 
catastrophically at a specific angle of repose against the 
wall, and the key variable that emerged from analysis 
was the coefficient of friction of the ladder feet acting 
against the floor on which they were resting. 

Law’s results and calculations were included in a 
lengthy appendix – as was normal then and is still the 
accepted practice in the courts. 

One significant uncertainty lay in the mechanical 
strength of the many reinforcing components used to 

stabilize the space frame structure of the piers, such 
as the diagonal bracing bars. In view of the numerous 
failures of the diagonal bars in the centres faces of the 
piers, it was important to measure the strength of the 
individual components. 
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4.3 Mechanical tests by David
Kirkaldy 
In order to determine which of the several parts of the 
joint were weakest, and gain some idea of the scatter 
in strength, David Kirkaldy was employed by Henry 
Law to test various samples he had collected from the 
bases of the fallen piers. David Kirkaldy had a good 
reputation for accurate and rigorous mechanical testing 
of materials using a large tensometer he had designed 
and built in London (see Input 9). 

Input 9 David Kirkaldy 

David Kirkaldy was one of the first engineers to put 
the mechanical testing of construction materials onto 
a systematic basis when he opened his test-house in 
Southwark, London in 1865 (Figure C14). He was for 
many years a draughtsman of engineering drawings for 
the firm of Napiers at their foundry in Glasgow, where 
he became responsible for the testing of wrought iron 
for high-pressure boilers using a giant lever-arm tensile 
testing machine. 
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In 1862, he published a book about his experiments, and 
went on to patent a new design of tensometer powered 
by hydraulic pressure (Figure C15). The machine was 
built and installed at the newly leased premises of his 

works in London, where he set himself up as a consultant 
and tester of materials for practising engineers. 
He was not the first to realize the importance of 
mechanical testing. Stephenson, for example, engaged 
Fairburn and Hodgkinson to test the properties of 
wrought iron to be used in his tubular Britannia bridge 
over the Menai Straits for the Chester and Holyhead 
railway. However, Kirkaldy’s new machine was a great 
improvement on existing designs, being capable of 
tension, bending and compression testing, as well as 
having a capacity of up to 300 tonf. 
He was meticulous in his work, and preserved failed 
samples in a museum of fractures on an upper floor of 
his premises in Southwark. Unfortunately, the samples – 
including those tested for Henry Law – were removed in 
1940, and melted down for the war effort. 
His involvement with the Tay Bridge enquiry was through 
Henry Law, who selected the many samples for testing. 
The testing took some time to arrange, however, and 
results were not delivered to the enquiry until its last few 
days at the sitting in London. 
Kirkaldy died in 1897. His biographer describes his 
unhappiness at not being called himself before the court. 
He had presented other evidence before, in many other 
court cases involving premature failure of structural 
materials. 
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