
The catastrophic repairs of 1760 in Holyrood Abbey 
church



Or “extreme avarice or stupidity of an architect”?

• The works, 1758-60

• The collapse process

• The aftermath

• Architecture of the proposal

• The technology of the repair

• John Douglas and James McPherson

• Ability to repair vaults

• Repair or conservation?
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The original building and its proportions

• “Constructive geometry”  

• Use of equilateral 

triangles 

• Sexpartite vaults at the 

nave?
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Origins of project

• The author James Boswell lamented in May 1758 the 

abandonment of the church in his poem “An evening-walk in 

the Abbey-church of Holyrood-house”  mentioning the state of 

the Royal Vaults as also the “venerable roof” which fell “a prey 

to the rude winds, and Winter’s stormy blasts!”. 

• His correspondence with William Johnson Temple further 

indicates the church had a symbolic link for him with the 

Stewarts and Catholic medieval Scotland

• This apparently moved Major Thomas Cochran, one of the 

Commissioners of Excise in Scotland, to make 

representations to the Exchequer Court which eventually 

pushed forward an earlier petition by the late Duke of 

Hamilton to carry out repairs as will be seen later.
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 L s d  Cost % 

To taking off all the Old Roof and clearing of the Rubbish of the Tops of 
the Pends so as to get a clear foundation for the Stone Walls that is to 
carry the hewn Stone Roof 

    and for supporting the Stone Roof 

 

 

35 

 

 

 

 

 

 

 4% 

To 54 Rood 18 yards of Rubble Building at £5 .. 3 p Rood 280 13 6 Ok 28% 

To 12060 Feet of Hewn Stone contain’d in the Main Roof and Isles 
adjoining to (it) at 8d per foot 

 

402 

 

 

 

 

Ok  40% 

To laying the whole Church with pavement Measuring 7500 feet at 6d per 
Foot 

 

187 

 

10 

 

 

ok 19 

To levelling the floor of the Church and furnishing dead sand for laying 
the pavement of (Ditto) 

 

10 

   1 

To furnishing pan Cratch for jointing and laying the whole of the hewn 
stone of the Roofs 

 

20 

   2 

To pointing the whole of the Ashler round the Outside of the Church & 
Steeple with Pan-cratch and Harling the Rubble Building where there is 
no Ashler; the Measure being 1750 Yards at 6d per yard 

 

 

43 

 

 

15 

 

 

 

 4 

To 4 Roods 26 yards of Rubble Building in making up the Windows, 
where the Stone Roof of the Isles is to join to the side walls of the Main 
Body of the Church at £5 .. 3 per Rood 

 

 

24 

 

 

6 

 

 

4½ 

- 2 

Total        £    1003 4 10½  100% 

 



1753, just before…
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Douglas and McPherson

• John Douglas architect in 

Edinburgh

• The same person who 

designed Archerfield 

• The contract from Archerfield 

and a receipt of the first fee 

instalment from Holyrood are 

signed by the same person 
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What was there?
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Verification of quantities
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• 510 m3 of new fabric added

• At 2 t/m3 , total weight is 1122 t of 

stonework

• Spread over the vault is 30 kN/m2

• Dead weight of vault est. 9 kN/m2

• Modern office or storage spaces 

recommend 5-9 kN/m2 

• Plus flagstones?????

• An archaic view from St. Salvator’s 

at St Andrews?

• The 5th façade?

14



15



16



17



18



19



20



W Mylne, report in 1766

I examined the Abbay church, the walls and pillars of which are from two to 

three Inches out of the perpendicular, each ten feet high inclining to the 

North. The East gable in which is the East Window inclines to the East 

being from 3 to 4 inches out of the perpendicular, each ten feet high, so that 

I imagine the walls & pillars will incline seven or eight Inches from the 

perpendicular that is at the greatest height. There is one of the Coins of the 

Arches fallen down another just ready to drop away, several of the small 

columns on the Pillars come away, others fast following; the walls much 

[bent] in several places and the whole building approaching ruin at swift 

pace; all this is owing to the great load of building later laid above the 

Arches; a load the walls and pillars were never intended to carry.
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Scots Magazine and the Edinburgh Advertiser 
newspaper report a two stage failure. 

“On the 2nd of December, about noon, part of the walls and roof of the 

church of the Abbey of Holyroodhouse, Edinburgh, gave way and fell 

in; and in the night following a great part of the remainder fell also. This 

is said to be owing to the enormous weight of a new stone roof laid 

over the church some years ago, which the walls were unable to 

support. The pillars and ornaments of this edifice, though for many 

years waste, and almost ruinous, were greatly admired, as one of the 

finest Gothic remains in the Island. The vaults, where the bodies of 

some of the royal family, several of the nobility, and a great number of 

the gentry, were deposited, were by this accident laid in ruins. – The 

church however, is, it is said, to be speedily rebuilt.”
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Overall behaviour: Burgos Cathedral

• Detailed 3D FE model

• Linear elastic material - orthotropic properties 

for webs of vaults

• Mechanical properties of caliza de Hontoria

� E = 7645 N/mm2

� fc = 23 N/mm2

� unit weight 24 kN/m3

• FE analysis: correlate response to the loads of 

the upper area (nave vaulting system) and the 

lower area (aisle)



Main failure: springing movement: Holyrood model
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Holyrood vault model: cracks
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In-plane spread
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In-plane spread of supports
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Stability limits from FE analysis

 
Cracks at extrados 
Cracks at intrados 

1 

2 

3 

2 1 
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Case  Location Spread 
u (mm) 

Span 
s (m) 

u / s Source 

Durham Cathedral Nave 330 11.22 1/34 [Theodossopoulos 2008] 
Canterbury Cathedral Choir 670 13.1 1/20 [Theodossopoulos 2008] 
Wells Cathedral Choir  275 9.64 1/36 [Theodossopoulos 2008] 
Lincoln Cathedral Nave, tierceron 503 12.5 1/25 [Theodossopoulos 2008] 
León cathedral  Nave 100 7.5 1/75 [Martinez et al 2000] 
FE model   404 10 1/25 [Jagfeld 2000] 
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Cracks at intrados 
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Vaults and understanding (James Craig, St Gilles 
1777)
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J Douglas as restorer, Finlaystone
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Restoration context

• The initial impression of the intervention, that John Douglas, an 

experienced architect, set up a (conservation) project seems to be 

outweighed by his partnership with McPherson as more oriented to 

repair. 

• There was no understanding of Gothic vault behaviour (despite 

some popular Gothick aesthetic) and they over-estimated the 

remaining strength or stability of the flying buttresses, as their 

construction strategy would have been different.

34



• Regarding church buildings [64] 18C church establishment, even in 

England, was not any more interested in the rituals and many medieval 

buildings and cathedrals were seen as having a lot of space surplus. The 

austerity and functionality of a flagstone roof would be therefore welcome 

in a church, which also was not a parish any more.

• In the broader British context, many major churches needed repairs and 

restoration, and much started after 1770 

• James Wyatt for example worked in Durham cathedral and Hereford 

damaged by the West tower collapse in 1786

• James Essex in Lincoln and Ely (1757-62)

• N. Hawksmoor had earlier in 1716 shown ingenuity and understanding of 

complex behaviours in his consolidation of the leaning North transept in 

Beverley Minster (a timber structure that he returned to the vertical).
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A conclusion

• extreme avarice or stupidity of an architect” as H. Arnot 

put it? 

• Ignorance, but it was essentially the result of a 

partnership between an architect focused on tectonics 

(the aesthetics of a flagstone roof) and a stone mason, 

rather than a wright (carpenter), working on a context 

with no interest or experience any more on vaults, for a 

building that was not particularly loved by any type of 

community.

• Project as a conscious and planned effort, not a quick 

repair
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