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Abstract 
 
During 2016 and 2017 a program of field vibration measurements was made on a set of 
Victorian era granite lighthouse towers around the British Isles. The field tests were 
designed for structural identification to enable condition assessment and identification of 
extreme wave loads through long term monitoring. The primary test method was forced 
vibration, and ambient vibration measurements was used as a backup. The best 
operational modal analysis (OMA) results were obtained using Bayesian OMA, which 
provide a clear picture of the directionality of the mode shapes which appeared at very 
close frequencies due to the symmetry of the towers. The paper describes measurements 
and sample analysis illustrating difficulties and achievements.  
 
 
1.  Introduction 
 
Despite widespread use of virtual navigational aids such as GPS, visual navigational aids 
such as lighthouses are still needed to protect mariners and preserve trade. These are the 
same motives for lighthouse construction for the last two or three millennia, but it is 
apparently only in the 17th century that lighthouses were first constructed on the 
dangerous offshore rock outcrops causing multiple shipwrecks. Apparently the first 
example was the lighthouse constructed on Eddystone Reef in 1698, in the south west 
approach to Plymouth by Henry Winstanley. He had the right to collect all dues from 
ships passing the light for the next 5 years, then half dues for 50 years before all dues 
were to Trinity House. The same business model is still operated by Trinity House and 
the two other General Lighthouse Authorities operating around the British Isles i.e. The 
Northern Lighthouse Board and Commissioner of Irish Lights. The present-day 
Eddystone Lighthouse designed by James Douglass  was completed in 1882 (1). Douglass 
also designed the Les Hanois (1862) lighthouse off Guernsey and Longships Lighthouse 
(1875)�����F�O�R�V�H���W�R���/�D�Q�G�¶�V���(�Q�G�����Z�K�L�O�H���:olf Rock (1869) and Bishop Rock (1858 and 1887) 
lighthouses further southwest were designed by James Walker. 
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