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SUMMARY 
 
This report concerns a structural appraisal of Willison House, at 56 Barrack Street, 

Dundee. The report considers the structural condition of the building and sets out in 

general terms the structural work likely to be required by repair and refurbishment.  
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1.0 Introduction 

David Narro Associates were appointed by Structured House Group Ltd. to carry out 

a structural appraisal of 56 Barrack Street, Dundee. The report was to identify the 

condition of the existing structure of the building and to advise in general terms on 

the nature and extent of any remedial works necessary to deal with deterioration in its 

structure. In addition, and as the building is currently not in use, the structural 

implications of a proposed full refurbishment and rehabilitation of it were to be 

identified. 

 

This report is based on observations made on site on 27th October and 18th November 

2015, and subsequently on 10th February 2017. Access to all floors of the building has 

been possible as well as the roofspace in the southern half of the building. Limited 

opening-up work undertaken during the second visit allowed observation be made of 

various hidden parts of the structure. The investigations informed a preliminary 

theoretical analysis of the parts of the structure revealed. These investigations and 

subsequent analyses are described in the report. No other investigations were carried 

out as to the strength of individual structural members nor was any site investigation 

work or inspection of the foundations undertaken. No specific inspection was made in 

relation to timber decay or infestation.  

 

56 Barrack Street – ‘Willison House’ – sits at the junction of the south end of Barrack 

Street with Bank and Willison Streets. For the purposes of this report, Barrack Street is 

taken to run in a north-south direction, with Willison House on its west side and the 

main front elevation of the building considered to be east facing. 

 

The building is Category B-listed. 
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2.0 General description 
 

The building comprises two main blocks: a four-storey-plus-partial-basement 

rectangular block at the angle between Barrack and Willison Streets, and a single-

storey rectangular block to the northwest corner of the taller block. The single-storey 

block is a modern extension to the taller.  

 

Photographs of the building are contained in Section 4.4. These photos have been 

annotated to describe any issues of interest or concern structurally. 

 

The four-storey block is a hybrid structure comprising load-bearing masonry for the 

external walls and a steel frame internally. The external walls are generally of solid 

brick masonry with what appears to be a faience cladding to the east and south 

elevations. Where close observation of the external walls was possible (the east 

elevation), it could be seen that the walls reduced in thickness at each floor level. 

Parts of the walls are of stone-masonry construction; such parts are survivals of an 

earlier building on the site. 

 

The floors are of timber joisted construction spanning between the internal steel 

framing and external walls.  

 

The roof is of carpentered-timber construction comprising collar-tied rafters spanning 

between the internal steel framing. On an east-west cross-section, the profile of the 

roof is split into three duo-pitched bays; the middle and west bays are divided north-

south into two hip-ended bays whilst the east bay has a single hip-ended profile.  

 

The single-storey block is generally cellular in nature with load-bearing masonry walls. 

This block has a flat roof which appears to be of lightweight timber construction. 

 

 

3.0 Structural development of the building 
 

It is clear from the variances in the fabric of the building that its development is 

complex – see photos 5 and 6 (Section 4.4) for example. That its development is 

complex is supported by copies of Architect’s drawings submitted for approval to 

Dundee City Council (DCC) and that are held within their archives (microfiche 

records).  

 

The detailed development of the building is not considered in this report; a summary 

of its structural development as derived from the DCC archive drawings is as follows: 

 

- Drawings dated December 1928  

 

These drawings show internal alterations to the church that occupied the 

northern part of the site (as well as variations to external windows). These 

alterations are recorded as being carried out for the purpose of converting 

the church into a retail premises for a furniture-making company. The 

drawings describe the church as being cruciform on plan having an east-west 

nave and transepts to the north and south. The main roof ran east-west; this 

roof was gabled to the east with an apsidal end to the west. Gable-ended 

duo-pitched roofs at a lower level covered the transepts.  

 

It is clear that some of the walls of this church still survive. 
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It is not clear what internal alterations were carried out but they appear to 

have included the insertion of an internal steel* frame to carry a new upper 

floor – a new first floor.  

 

(* Given the age of the proposed alterations it is reasonable to assume that 

the internal framing is of steel construction.) 

 

- Drawings dated 1934 and 1935 

 

The building appears to have been heavily altered structurally during the 

1930s. The ownership and use of the building is unchanged from that identified 

in the 1928 drawings. The main alterations appear to have comprised: 

 

i. The church roof was removed. The building was extended and raised 

in height to create a nominally cubic volume having a projecting bay 

to the east, as dictated by the line of the original east gable of the 

former church. All of the original walls were retained and the north and 

south walls raised to form this new volume. 

ii. The main elevations of the building (east and south) were clad in 

faience.  

iii. New floors were inserted to create a four-storey building; these floors 

survive in the existing building. The floor structures are shown on the 

drawings to be of timber joisted construction carried by an internal 

steel frame. 

iv. The layout of the new internal framing is dictated by both the existing 

framing and the positions of the existing walls (being the former 

external walls of the original church). The new framing therefore takes 

its support off the internal stanchions of the existing frames or the 

existing walls.   

v. The roofscape comprised a series of four duo-pitched roofs, larger 

along the rear – west – elevation and all of kingpost roof structure.  

 

- Drawings dated 18 June 1936  

 

Again, the ownership and use of the building is unchanged from that 

identified in the 1928 drawings. The building was extended to the south. In the 

main this work consisted of the construction of a whole new building massed 

to appear as one with its neighbour and with matching floor levels. The 

manner of construction is the same too – masonry external walls, timber joisted 

floors carried by a steel frame laid out in a similar fashion. Minor differences 

included the provision of a basement and a roofscape of three duo-pitched, 

hip-ended roofs (as opposed to the four of the neighbour).  

 

The extension affected its neighbour in the following ways structurally:  

 

i. The extension linked with its neighbour at ground floor level through 

wide openings cut through the south wall of that existing building; this 

wall is a surviving wall of the original church on the site. The wall above 

the almost full-width opening was carried by beams and piers at third 

points.  

ii. The roof to the existing northern part of the building was replaced with 

a new one to match that of the new southern extension.  

 

With this work completed, the building attained its current format. 
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Aside of the creation of door openings in various places, most notably in the main 

spine wall between the two phases of construction, the building does not appear to 

have been altered significantly structurally since the 1930s.  

 

The construction of the single-storey block to the west of the site did not involve 

significant structural alteration to the main block. 

 

The building has remained in the same ownership and in the same use throughout its 

working life to date. 

 

 

4.0 Observations, investigations and floor appraisal 
 

4.1 Summary of observations 

 

In overall terms, the building appears to be in a reasonable condition structurally. 

There are no obvious indications of distress or movement in the main structure of the 

building. 

 

The quality of construction of the building appears to be average for its age and 

type. However the complex development history of the building and the survival of 

the original church within its main structure means that the building in overall terms is 

not as robust as other buildings of this age and type – it is not ‘of a piece’ – and its 

quality is therefore reduced. The lack of robustness is discussed in more detail in 

Section 5.2. 

 

The building is in disuse and is therefore not being cared for properly. Regular 

maintenance does not appear to be being carried out. As a result of this, water can 

be seen penetrating the building fabric, which is therefore deteriorating locally. This 

water penetration will be leading to deterioration of embedded timber and ferrous 

elements. Of most concern are: 

 

i. Rafter ends where they occur near valley and parapet gutters.  

ii. Floor joists where they bear onto external walls 

iii. Lintels in external walls. 

iv. Beam ends bearing onto external walls. 

v. The lightweight timber flat roofs to the single-storey extension. 

Deterioration of the flat roofs was obvious in many places. 

 

Although non-structural, the condition of the faience appeared to be poor in places, 

with open joints and displaced blocks visible. These features suggest that the fixings – 

possibly comprising ferrous ties – restraining the cladding back to the masonry 

substrate are deteriorating and failing in places. In addition, the windows are steel-

framed windows by Crittell. There are indications that the frames of many of the 

windows are corroding expansively. Whilst this clearly has implications for the 

retention of the windows, the damage to the faience may in part be attributable to 

the deterioration of the windows. 
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4.2 Summary of investigations 

 

The investigations comprised the following: 

 

1. Exposure of the floor structure within the middle bay of the 1936 part of the 

building at 1st and 3rd floor levels. 

 

The floors were revealed to be of the same basic construction at both levels 

and comprised timber boards on timber joists. No deafening or the like was 

present or clearly had ever been present and the ceilings (where they exist) 

are of modern plasterboard construction; we did not see any indications of an 

earlier lath-and-plaster ceiling. The floor joists sit on the top flanges of the 

beams of the main steel frame. The joists were not positively fixed to the 

flanges of the beams. The joists were measured at 9” x 2” at nominally 18” 

centres. 

 

The floors are unusually lightweight in construction and have clearly been 

designed for the particular purpose in mind for the building – i.e. retail of 

domestic furnishing. An initial assessment of the load-carrying capacity of the 

existing timber floor structures based on the investigations carried out to date 

is described in Section 4.3.  

 

2. Exposure of the main steel framing at GFL, 1st FL and 3rd FL. 

 

The framing comprises steel beams spanning between steel stanchions. 

Primary steel beams carry the floor structures and secondary steel beams 

span between the stanchions; the secondary beams do not carry the floor 

structures. The beams frame into the sides of the stanchions and are cleated 

in place with pairs of unstiffened steel angle cleats, the cleats being riveted to 

the stanchions and bolted to the top and bottom flanges of the beams. The 

beams are Rolled Steel Joists (RSJs) typical of this date of construction. Primary 

beams were measured as 20” x 6” RSJs. 

 

3. Exposure of the internal east-west spine wall between the north and south 

sections of the building. 

 

The wall is of stone-masonry construction and appears to be solid. The wall 

appears to be of the same type of construction as the stone masonry visible in 

the external north gable of the building. The wall has clearly been altered 

many times in the past, with many penetrations through it at the different floor 

levels. Some of those openings are poorly formed. There are more openings 

than ordinarily visible as some are hidden behind timber partitioning. The wall 

does not go to ground but is supported off steel beams (RSJs) at 1st FL; these 

beams are supported by slender posts that appear to be of solid construction 

(masonry or concrete).  
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4.3 Summary of load-carrying assessment of existing floor structures 

 

We have carried out an initial theoretical assessment of the load-carrying capacity of 

the existing timber floor structures based on the investigations carried out to date (see 

Section 4.2).  

 

Our initial assessment suggests that the floor does not have the capacity to tolerate 

the loads associated with residential use based on current Codes of Practice. The 

findings of this assessment are set out in the table below:  

 

Element 

 

Usage 

 

Self-contained dwellings 

 

Dwelling 

 

Minimum Imposed 

UDL = 1.5kN/sq.m 

 

Communal areas and circulation spaces 

 

Minimum Imposed  

UDL = 3.0kN/sq.m 

Timber floor 

joists 

(see note 1) 

 

- Sufficient strength. 

 

- Potentially excessive 

long-term deflection. 

 

- Insufficient strength 

 

- Excessive long-term deflection 

Primary 

steel beams 

 

-           Sufficient strength. 

-           Deflection within normal acceptable limits. 

Notes 

1. Assuming material properties at least equal to C24 timber.  

2. Appraisal assumes lightweight construction adopted for all partitions, all 

sound insulation and all fire protection between floors, thereby limiting the 

increase in dead weight of the floors. 

 

 

The imposed floor loads associated with speculative commercial, office or student-

accommodation use are generally significantly higher than those associated with 

residential use. 

 

An alternative approach to that described above can be to establish a load-carrying 

capacity from the known past use of the building and utilisation of its floors. Whilst 

feasible in this situation – the building has been in single ownership throughout its 

working life with a well-documented single use – this approach would not result in a 

beneficial conclusion as the loads associated with the use are demonstrably 

lightweight – domestic furniture arranged for retail display.  
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4.4 Annotated photographs 

 

This section includes photographs of the building illustrating the main points of interest 

or concern structurally. 

 

 
Photo 1 

South elevation. 

 

 
Photo 2 

View from the southeast. Although non-structural, note the loss of facing from some of 

the faience.  
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Photo 3 

Looking along the east elevation from the south. Note how the treatment of the 

elevation changes at its northern end – see next photo. This transition occurs at the 

interface of the two main phases of construction. 

 

 
Photo 4 

The northern end of the east elevation. This facing hides the remains of the original 

church. 
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Photo 5 

North elevation. Note the difference in masonry of this wall – stone masonry to the 

lower parts, brick masonry of the upper; the stone masonry is the wall of the church 

that originally stood on the site and that has become the current building. See also 

next photo. 

 

 
Photo 6 

From previous. 
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Photo 7 

The west elevation of the building. Note the growth of vegetation about the failing 

rainwater goods. The presence of this vegetation indicates that moisture is 

penetrating the building. Deterioration of timber and ferrous elements in areas like this 

should be expected. 

 

 
Photo 8 

Typical internal view within the northern part of the building, looking south towards the 

former south wall of the church. 
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Photo 9 

Typical view within the southern part of the building, looking towards the east. 

 

 
Photo 10 

Typical view within the south part of the building looking towards the southeast 

corner. 
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Photo 11 

Showing how the timber floor joists sit on the east external wall. This wall reduces in 

thickness with height. At ground-floor level, the wall is three bricks thick. At this level – 

first-floor level – the wall is two bricks thick. At the top floor the wall is a brick-and-a-

half thick. 

 

 
Photo 12 

At second-floor level, showing how some of the piers incorporate rainwater 

downpipes from the roof. 
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Photo 13 

The sill of one of the metal-framed external windows at first-floor level. Although non-

structural, note how the sill stonework has been dislodged and is cracked. This is 

indicative of expansive corrosion of the window framing. 

 

 
Photo 14 

Looking at the faience in the northern part of the building. Note the dislocation of 

some of the faience blocks. This is indicative of failing fixings. 
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Photo 15 

Looking over the roofscape at the interface between the two main phases of 

construction. The roofscape is complex and access for maintenance is not easy. 

Internally there are indications of water ingress through failing valley gutters. 

Timberwork in these areas should be expected to be deteriorating. 

 

 
Photo 16 

Looking at the underside of a typical floor in the southern part of the building. See 

also next photo. Note the absence of any indication of deafening having existed 

between the floor joists or of a lath-and-plaster ceiling having been applied to the 

underside of the joists. 
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Photo 17 

From previous, looking from above. Note how the joists sit ‘loosely’ on the top flanges 

of the steel beams and that the joists are not continuous over the beams. Note the 

manner of connection between the beams and the stanchion. 

 

 
Photo 18 

Looking at the wall between the northern and southern parts of the building. This wall 

is a survival from the original church that stood on the site (being the stone masonry 

visible here). Many openings have been formed crudely through this wall at each 

level. 
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Photo 19 

Showing the ends of the steel beams above ground-floor level that support the wall 

between the northern and southern parts of the building – a survival of the original 

church. 

 

 
Photo 20 

Inside the basement. 
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Photo 21 

In the rear (western) part of the northern part of the building showing the steelwork 

that carries the floor and wall over. This steelwork dates from the first major alteration 

of the original church. 

 

 
Photo 22 

Within the modern single-storey extension to the west of the building. Note the poor 

condition of the lightweight roof construction. 
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5.0 Discussion  
 

5.1 On the structural repair of the building 

 

From a structural point of view the building should be fairly straightforward to repair. 

Any repair should be low-key in nature and fairly limited in extent, and probably 

consist of: 

 

i. Repairing through partnering rafter ends where they have been affected 

by failing valley and parapet gutters.  

ii. Repairing through partnering floor joists where they bear onto external 

walls where they have been affected by water ingress. 

iii. Replacing corroding ferrous lintels in external walls. 

iv. Repairing beam ends where they bear into external walls and have been 

affected by water ingress. 

v. Replacement of the lightweight timber flat roofs to the single-storey 

extension with modern equivalents. 

 

The extent of structural repair can be established following detailed investigation. 

 

Of most concern, although not directly a structural issue, is the nature and condition 

of the faience cladding to the external walls of the east and south elevations. Areas 

of this cladding may need to be re-fixed back to the underlying masonry as there are 

indications that fixings are failing; this work may necessitate the partial dismantling 

and reconstruction of the cladding.  

 

 

5.2 On the reuse of the building 

 

The existing building is not robust. This lack of robustness stems from: 

 

a. The hybrid nature of its structural form. 

From a structural point of view the building is considered to be a hybrid 

structure as it comprises load-bearing masonry external walls with an 

internal steel frame. The building is not a ‘pure’ structure, i.e. one 

having a single main structural system (e.g. a fully-framed building). In 

addition, the reducing thickness of the external walls and their 

interaction with the internal steel framing is relatively poor. 

 

b. The complex development of the building 

In its current form the building has experienced three major 

interventions: the conversion of the church to retail use in the 1920s; 

the alterations to the church to form the cuboid formal ‘department 

store’ in the early 1930s; the post-1936 extension and associated 

alterations to the preceding work. Parts of the original church still 

survive within the main structure of the building.  

 

In addition, the load-carrying capacity of the existing floor structures is not high. 

 

As a result of this lack of robustness and efficiency of floor design, the building will not 

be able to tolerate easily a change of use. This will restrict any future use to one that is 

comparable to its existing. This may have implications for the management and 

ownership of the building: if an appropriate use can be found, modest floor 

capacities can be accommodated as long as they are rigorously managed, 

suggesting that multiple ownership is not feasible.  
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Other issues associated in this instance with a change of use are as follows: 

 

1. A fire strategy for the building would need to be established. In its current 

form, the floors comprise simply joists and floor boards; where ceilings do exist, 

their construction and therefore fire rating is not known. The nature of the 

cladding to the stanchions is also unknown. Fire-protection measures of the 

existing structure could comprise: 

i. Fire suppression systems. 

ii. Intumescent coatings to steelwork. 

Work that will require removal of all existing cladding to beams and 

stanchions. 

iii. Fire-proof board (plasterboard?) within the new ceiling construction. 

iv. Replacement of combustible construction with incombustible in key 

areas of the building, for example vertical circulation spaces.  

Timber floors may need to be replaced with reinforced-concrete floors 

around lift shafts and emergency stairwells. Should all circulation 

spaces need to be of incombustible material (for example, corridors 

between privately-owned residential flats) then all the floors might 

need to be replaced. 

 

2. If significant structural intervention is to be avoided then proposals need to be 

adopted that are compatible with the existing structure. In this instance, the 

proposals might need to include the following: 

 

i. Lightweight new partitions. 

ii. Lightweight fire and sound protection measures between floors 

iii. Limitations in imposed floor loading. 

Really only applicable where the use of the building can be carefully 

controlled – for example managed lightweight storage use or 

lightweight office use.  

iv. Plan internal structural alterations to avoid interfering with the main 

steel framing. 

 

It is clear that such an approach significantly restricts the use of the building 

now and in the future. 

 

3. If limitations on floor loads cannot be accommodated, we can see that the 

following interventions may be necessary: 

 

i. Strengthening of existing timber floors. 

Through doubling-up timber joists or, in places, replacement with new 

floor structures (for example, in situ reinforced-concrete slabs cast onto 

metal decking). 

ii. Strengthening of steel beams. 

This may be possible through inclusion of positive fixings between floor 

joist and steelwork or insertion of secondary steelwork to restrain 

existing. 

iii. The existing floors are lightweight. Their weight will be increased 

through the addition of fabric associated with conversion – for 

example, sound insulation, partitions, fire-proof ceilings etc. Given the 

size of the building, the overall increase in foundation load purely as a 

result of dead weight added may be significant. Assessment of the 

existing foundations and underlying ground strata under this new 

loading regime will need to be carried out, and in extremis some 

strengthening may be necessary. 
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4. Measures need to be taken to improve the robustness of the building by 

enhancing the connection between the external walls and internal floors 

(thereby making best use of the diaphragm action afforded by those floors) 

and improving the connectivity of the individual components of the internal 

steel framing. 

 

Improving the robustness may be a statutory requirement. For example, the 

building may be viewed as multiple occupancy of four storeys, and therefore 

considered as a Class 2A building, with the basement Class 2B. This issue would 

need to be explored further with the local Statutory Authority. 

 

5. The connection of the timber floors to the steel beams might need to be 

improved.  

This would increase the robustness of the building generally and increase the 

ability of the steel beams to carry greater load. 

 

Some of these issues may need to be addressed even if there is no formal change of 

use of the building. 

 

5.3 On the retention of existing facade 

 

The terrazzo faience tile façade to the shopfront on the corner of Barrack Street and 

Willison Street is Category B listed by Historic Scotland. The retention of the façade will 

require the following considerations: 

 

i. Detailed investigation carried out into the extent and nature of the 

condition of the existing fixings. 

ii. Survey to be carried out to determine the condition of the external 

masonry wall. Repairs carried out to limit any impact to the faience tiles. 

iii. Repair and reinstatement of fixings back to external masonry walls. New 

steel fixings to be stainless steel. 

iv. Stability of the wall to be maintained during demolition and construction 

works, with an external shoring system to be utilised over the perimeter 

public paving to avoid any road closures. 

v. Temporary shoring fixings and support to be designed as such to avoid 

damage to the fragile faience tile cladding. 

vi. Façade retention with new build frame behind will require the permanent 

works to mirror as close as possible the existing lateral restraint to the wall, 

maintaining its stability. 

 

Repair of the façade will need to be addressed regardless of any development 

proposals, however a façade retention will maintain the listed element of the 

building, as well as allowing improved flexibility. 
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6.0 Recommendations for further work 
 

The following work could be carried out to improve our understanding of the structure 

of the existing building: 

 

i. A timber specialist should be commissioned to assess the condition of the 

timber parts of the structure and advise on measures to mitigate the risk of its 

deterioration whether as a result of water ingress or fungal or other infestation. 

This would also allow associated repairs to be quantified. 

 

ii. A theoretical assessment of the load-carrying capacity of the existing floors 

might be refined through establishing the species and strength of the 

timberwork used in the floors. This is a specialist task. The survey would be 

extensive (to be statistically appropriate) and would need to assess each 

phase of construction.   

 

iii. Site investigation to confirm existing foundation details and nature and 

capacity of the underlying ground strata. This will allow the implications for the 

existing foundations of increasing the floor loads to be established. 

 

iv. Location and condition survey of the existing below-ground drainage system. 

 

v. In addition to the above structural investigations we can see that the following 

non-structural investigation will be required: 

a. Asbestos survey 

b. Assessment of the condition of the existing roof finishes. 

The finishes are natural slate. Assessment of the slates and their fixings 

should be carried out. 

 

 

  



 david narro associates 
 

16.067 56 Barrack Street, Dundee – DNA Structural Appraisal Rev. A      20 March 2017 

 

Page 23 of 23 
 

7.0 Conclusions 
 

From the preliminary work carried out to date the following conclusions can be 

drawn: 

 

The building is in a reasonable condition structurally. A refurbishment of the building is 

unlikely to require significant or extensive structural repair. 

 

The building is not robust. This lack of robustness will need to be addressed if a 

change of use is to be considered. It would be sensible to address this lack of 

robustness even if the use were to remain the same. 

 

The floors of the building do not have a high load-carrying capacity. This limited 

capacity will restrict the uses to which the building can be put if significant and 

extensive structural intervention is to be avoided. Rigorous management of the 

building will be necessary if restricted use is adopted, meaning that multiple 

ownership is unlikely to be viable. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  


