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ONE of the more unfortunate results of the art historians' 
pre-occupation with style and with the identification of 

the designer in buildings has been a tendency on the part of 
historians in general to consider buildings principally as stylistic 
milestones. It is the purpose of this article to present another 
view of the buildings remaining from previous periods and 
indeed of our own period and to suggest that they hold more 
direct clues to the social, economic and technological conditions 
of the period of their construction than those discovered by the 
exclusive consideration of their style. These remarks are in no 
way intended to denigrate the importance of the familiar 
studies of the art historian the dating of buildings and the 
chronological ordering of style is essential to the wider under 
standing that becomes possible once such groundwork has been 
laid. The point is simply that more insights into the life of a 
society are possible if a wider analysis of buildings is attempted. 

To illustrate this point, it is proposed to take as examples 
some Liverpool warehouses and point out details which are 
open to interpretation in a special way. These warehouses may 
legitimately be described as dock buildings, although the 
majority are no longer in direct contact with the docks, as 
indeed many never were. They are dock buildings in the sense 
that they exist purely for the storage of goods and equipment 
carried in ships, the goods being handled as merchandize in a 
bulk greater than necessary at inland wholesale markets. The 
nature of the financial role the goods played is important, since 
there must be a distinction between the merchant, broker and 
agent three groups with varying personal and financial com 
mitments to the materials appearing in their ledgers. The 
earliest form of store was likely to have been the dwelling of the 
merchant. Here he maintained not only a cellar or loft for the 
storage of goods, but also a shop or counter for the transaction 
of business. Such houses as we see today maintaining this form, 
or buildings of a domestic character wholly devoted to storage

m
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and checking, may of course be agents' or brokers' buildings 
where samples might be maintained.

Pressure of space most probably forced the merchant to 
store and check in a separate building. This would often be 
constructed either close to the dock or in the garden of his own 
home. It is at this stage that the warehouse as we know it comes 
into existence. Its characteristics are well known since the form 
is fairly standard and widespread in the town. It is normally a 
brick building at least five storeys high, with a narrow frontage 
and a proportionately great depth. The street wall is a gable 
and the centre line of the wall consists of a series of doors one 
on top of the other. Small windows flank these doors and on the 
ground floor a small pedestrian door opens onto a spiral stair. 
There are variations on these details and it is these variations 
that are of interest.

Judging by the ruins which bombing and demolition expose, 
there was patently a period when the local sandstone formed 
the basic building material for walls. However, this must have 
given way to brick at a very early period and stone was con 
centrated at points stylistically but not necessarily functionally 
necessary. For example, moulded stone pediments and cornices 
still survive along with sandstone lintels and cills, door heads 
and frames.

The interior of the earliest warehouses consisted of open 
floors of timber surmounted by a standard trussed timber roof 
carrying slates. The first point of interest is the dimensional 
aspect of this form. The narrow front to the street and great 
depths, the series of floors superimposed, the small access door 
for goods, the timber floors; these are all interrelated factors 
and involve the technology of ship building, the economics of 
moving loads by hand, the weight/span ratio of timber beams 
in relation to the goods stored, and systems of land tenure. 
Perhaps a consideration of these factors would be advisable at 
this point.

Owing to its material and form of construction, the wooden 
ship could not sustain great overall size or large internal 
volumes. Not only was the between-deck space limited in height 
and by stiffeners, but the holes in the deck for the admission of 
goods had to be restricted in size. Moreover, xthe cranes of the 
eighteenth and early nineteenth century had a limited facility 
for lifting: the rigging tackle of the ships provided a primary 
tool for that purpose. These factors made necessary loads of 
moderate weight which could be packed into a limited space. 
When coupled with the fact that horses and wagons moved 
goods from ship to warehouse, it will be seen that transport



DOCK BUILDINGS 89

Plate 10.
TYPICAL TIMBER FLOOR CONSTRUCTION 

Note the use of a ship's spar as a column

itself controlled a basic dimension that of the object to be 
stored. Hence the door openings of limited size. Provided the 
goods were moved by horse and wagon and crane, handling 
presented few difficulties except for the slowness of the journeys.

It is possible that the distance of the warehouses from the 
docks reflected this time factor as there must have been a "best" 
distance for any given load within the compass of the horse's 
and driver's working day. To leave goods on a wagon was of 
course undesirable as theft would be inevitable.

Similarly, ergonomic factors affected warehouse design. If 
men were to move goods across a warehouse floor there must 
have been a "best" distance for the distribution of goods as 
they were being unloaded, so that only a certain area of floor 
was useful. For this reason vertical hoisting, associated with 
several storeys of "best" distances, presumably gave a better 
distribution of manpower than an open horizontal shed even 
if land cost had not entered as another factor. The narrow verti 
cal form appears to have been the most acceptable solution to 
this complexity of factors.

The span of the beams and hence the number of bays and 
columns tended to establish the basic width on which a ware 
house could be built, and while one should not expect to find any 
rigid standard there is likely to be a maximum and minimum size. 
The beams of course were limited in length by their strength in
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terms of the loads in standard bales or barrels. The floor 
heights would be controlled by the carrying capacity of the 
floor for stacked packages; these heights would also be limited 
by the ability of men to lift goods by hand onto the stack and 
by the strength of the columns of particular cross section. If 
lifting of goods for stacking is easy say by mechanical means  
and construction problems do not limit the height of the ceiling, 
then it is patently less wasteful in labour time in moving goods 
to have fewer floors with greater height. Low ceiling heights are 
therefore likely to reflect either lack of lifting capacity or a 
low level of achievement in constructional resources.

It will be noticed that these factors are all "natural" factors 
in the sense that they derive from the limitations of material or 
construction whether of ships or buildings and from the 
limited resources of energy the muscle of horses or men 
multiplied by the mechanical advantages of the lever and the 
pulley. They produced building forms which show consistencies 
in design at periods when the social forms of economic life were 
consistent. That is to say, merchants employed literate and 
numerate clerks and checkers, and taxation and insurance were 
based on constant principles. There are, however, problems 
which arise from the nature of human society and from the 
need for insurance companies and governments to maximise 
profits and taxes.

The most obvious social factor is the risk of theft, and the 
warehouse requires not only a form which will protect goods 
from the vagaries of the weather but one which is capable of 
keeping out the thief. Where supervision can be constant, a 
lower level of security is possible, and bars on lower windows 
may suffice with normal doors and locks. The windows may 
themselves be the standard domestic window. If close super 
vision is difficult and hence costly, extra precautions are 
necessary. These will entail bars on all windows, shutters, 
heavier doors and more effective locks, the whole being set in 
frames of robust construction and fixed more firmly in the walls, 
either by iron ties to strong brick at the surrounds to the open 
ings, or by using stone at such positions, or by building into 
rebated brick or stone surrounds. The door or window frame 
of more robust construction consisted usually of cast or wrought 
iron with shutters of the same material. However, it is difficult 
to isolate constructional developments of this character as 
being solely due to fear of theft since the requirements of 
insurance and taxation produced the same results. Indeed the 
earliest pressure may have been the requirements laid down 
for bonded warehouses, in which goods could be stored and
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Photograph by Richard Moore
Plate 11. 

IRON FIRE DOOR AND FRAME WITH DOUBLE LOCKS
Note the certificate number
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only pay excise duty on withdrawal as part of some commercial 
transaction. The problems associated with such warehouses 
have been previously described. 1 1> The requirements for bonding 
were naturally very stringent against illegal withdrawal and 
hence such precautions operated against plain theft as well as 
evasion of the excise. Patently theft of goods liable to duty 
offered exceptional profit and persists to the present day.

The precautions taken were to make the normal defences 
against theft more formidable. Those required for existing 
buildings were,

"That the fireplaces shall be solidly built up; the superfluous windows and par 
ticularly those looking into yards and over other buildings stopped up with 
brickwork as solid as the walls themselves, and the remainder of the windows 
secured with Iron Bars fixed with the brick work and the internal shutters also 
properly secured, that the tiles of each roof be well pointed externally, the sky 
lights stopped up, and the rafters ceiled, and when the floors run over a gateway 
that the same be ceiled also." 121

It will be appreciated that constructional work of this strength 
and attention to detail of such a nature would not only have 
value against the special threat of theft in these structures but 
also conform to many of the requirements necessary against 
fire. The problem of fire was internal risk from the burning of 
stored articles and, arising from this, destruction of the con 
structional elements of the building and the spread of fire from 
building to building. This last danger affects not only the 
contiguous buildings physically in contact with the source of 
fire but also those across the streets and alleyways. These latter 
take fire from flames attacking their exterior and gaining hold 
either by igniting combustible material in the exterior fabric or 
from the collapse of doors or windows and the penetration of 
flame into their interior. The provision of iron doors and iron 
shutters to windows, the fixing of such objects in iron frames, 
the elimination of timber from the construction especially in 
the exterior fabric are all necessary concomitants of fire resist 
ance. The dangers can of course be further reduced by limiting 
the volume in which the fire can take place.

The literature and news of the period since the mid-eighteenth 
century contain many references to warehouse fires, and parti 
cularly to the need for special precautions when exceptionally 
dangerous goods are being stored. The often expressed alarm 
in Scotland at the storage of large whisky stocks in towns is 
characteristic of the danger. The fire that preceded the principal 
building act to provide for adequate fire precautions in Liverpool

(l) TRANSACTIONS, Vol. 82, pp. 1-41. 
121 Ibid.
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occurred in Formby Street, and caused damage in 1842 valued 
at £350,000. Its present day value must be staggering.

First efforts were directed to ensuring higher standards of 
construction and this can of course be achieved by legislative 
action. But perhaps a more immediate pressure to adapt 
existing warehouses and to build new ones was provided by 
the insurance companies who adjusted their premiums accord 
ing to the degree to which a warehouse conformed to bye-law 
standards/ To ensure accurate knowledge of risk, a register of 
warehouses was instituted and certificates issued according to 
their class by the Corporation. The Formby Street fire was 
followed by the act of 1843 amended in 1844 which was 
specifically directed to fire precautions. Previously there had been 
acts concerned with the general problem of stability. These 
had encouraged construction which naturally raised the fire 
resistance standard in the pursuit of other aims, and of course 
fire precautions were an inherent purpose of the acts. For 
example, the thickness of brick walls, the quality of the brick 
work and mortar, the thickness of timbers in floors and the 
prevention of timber passing through walls all contributed to 
safety. Special fire precaution elements were the limitation on 
openings through party walls, and the provision of iron doors in 
stone surrounds at such points. The act of 1843, however, 
extended control to the prevention of fire spread. In addition 
to the non-combustible materials in the outer fabric, parapet 
walls were to be taken above roofs to isolate units of 4,000 sq. ft. 
which was specified as the maximum area for each warehouse 
unit. The roof was to be constructed of slates wired to metal 
trusses and the underside plastered. Reference has already been 
made to the hoisting of goods vertically to reach doors in the 
street gable. This hoist operated over a pulley which had to be 
carried on brackets from the wall face. To protect it a small 
roof was constructed called a cathead. This consisted in the 
earliest days of a timber frame carrying slates, but with the 
elimination of external timber it was constructed of cast iron.

The pressures on the building design so far described have 
arisen from different motives, but their solutions have over 
lapped so that a restricted set of requirements has met several 
needs. Indeed, economy of resources inevitably produces such 
results. There are, however, a series of details in which the 
warehouse reflects the development of technique for all building 
work. Here of course one must look not only for social, legal 
and economic pressures causing changes in design for particular 
building types, but also for the transference of developments 
in building technique from one type of building to another.
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A characteristic feature here is the development of cast iron 
columns and beams. It would appear at the moment that the 
use of the cast iron column began in the mill and was transferred 
to the warehouse. The precise forces that led to the develop 
ment of the cast iron mill column are not yet exactly charted 
but the picture is reasonably clear. The primary cause appears 
to have been the risk of fire, and the sequence of cast iron 
column with timber beams and floors, then with cast iron 
beams and finally with brick vaulted floors is followed by the 
builders of warehouses. The fire issue may not have been the 
sole driving force in this case. Since the early bye-laws included 
a requirement for ground floor columns to be cast iron, it may 
be not only a minimum fire precaution but also an anti-rot 
precaution. Rising damp from the earth may have been a factor 
in the decay of columns in some cases. Additionally the column 
in warehouses was liable to destruction by rodents this of 
course applied to the floor boards and joists as well, the reason 
being that leaking or broken packings and containers caused the 
fabric of the store to become saturated with the contents. These 
frequently, of course, added to fire risk in the same manner as 
oil and grease had affected the structure in the mill, but also 
the rodents would gnaw the timber, attracted by the flavours of 
the impregnated wood. Further risks in the use of timber lay in 
the chance of failure under load, but this affected the beam 
system rather than the column: timber was a disadvantage in 
the column mainly when it was desirable to increase the height.

For most of the period during which the multi-storey ware 
house was developing, the fire risk was extremely high owing to 
the means of illumination. Since security and spread-of-fire 
factors led to reduced openings in the external walls there was 
inadequate natural light. Apart from this the depth of the ware 
house relative to width of the front or back walls precluded 
adequate natural light, and the stacks of goods themselves 
prevented light falling throughout the area of the store. At first 
the source of artificial light was lanterns containing candles or 
oil, and the risk from these especially when in hand lamps  
needs no stressing. Later of course gas lighting provided a 
better overall system, and safer designs such as the hurricane 
lamp reduced the incidence of lamps causing fire when over 
turned. Here again the many-sided values of an action are to be 
seen. The darkness of the interior of the store and the low level 
of illumination led to the practice of white washing the whole 
of the interior. This also had some value in checking the spread 
of insect vermin and the locating of rats and mice. A considerable 
series of layers of whitewash also has a flame resistant value,
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Plate 12.
FAILURE OF A TIMBER BEAM THROUGH OVERLOADING 

Note the crushing of the fibres at the bearing

and in some cases must have checked the development of more 
serious fires.

At first the simple brick warehouse with timber floors 
deteriorated owing to the action of the hoist and the passage of 
vehicles along its face. The damage took three characteristic 
forms. The lifting of goods, often cases and casks, caused them 
to scrape against the brickwork on each side of the access 
doors. Dragging the goods into the store at each floor level 
caused wear on the timber beam as the cases or the ropes were 
rubbed against the floor edge. The wagons in drawing up to 
the warehouse dragged the edge of their platform along the 
brick face and scoured grooves in the brick. To resist this 
damage, planks of timber of considerable thickness were fixed 
to each side of the vertical hoist opening and horizontal planks
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were fixed at wagon height to the outer face of the walls. Short 
lengths were fixed to the edges of the floors. When worn out 
they were replaced. Later permanent hard wearing materials 
were incorporated into the fabric. Granite appears at edges, 
especially of gateways; hard brick is used at edges of openings, 
and cast iron sheathing is fitted to edges of openings and to 
floor edges. These developments of course also conform to fire 
precaution requirements. Further, they produce decorative 
effects and can therefore be handled as decoration. Inevitably 
we tend to accept decoration purely at its face value, and hence 
fail to read back from the forms created by the designer to the 
original function that called them into being. This merely 
underlines the inference of the opening remarks in this article 
about the need to avoid formal or dogmatic rules in assessing 
the value of a building. We must attempt an objective view of 
buildings and to find if possible the dominant factors of the 
"real" world of the time they were built if we are to appreciate 
fully their significance as works of architecture, and as perman 
ent expressions of human society at some point in time.

Perhaps one of the most striking examples of a specialised 
warehouse, in the sense that one factor was allowed to override 
others, is the Albert Dock and Warehouses. This complex was 
designed as a maximum security store, and elements of its form 
are repeated in other docks of the mid-nineteenth century. It 
satisfied the needs of a bonded warehouse, and where goods were 
in transit to other depots the transit shed became the dominant 
form. Within such a shed horse and wagon could be directly 
loaded from ship or from stack. With the advent of the internal 
combustion engine a mobile crane became available to speed 
the handling of goods, and at the present day the fork lift truck 
provides the maximum ease of handling and the single storey 
shed at ground level has become the standard warehouse or 
store form. This again is influenced by the fact that the motor 
lorry has become so widely used for cartage, and hence reduces 
the number of handling operations necessary.

The Albert Dock presents a complete wall to the outside 
world and only through gates can access be gained to the ware 
houses; the dock side is only accessible through the warehouse 
or at a minimum number of controlled points. The warehouses 
are built on the extreme dock edge with an arcade on the ground 
floor. By this means the hoist can operate directly into the hold 
of a ship alongside. The brick structure has stone cornices and 
quoins, and on the dockside the arcade is formed by a series of 
cast iron "Roman Doric" columns carrying the dock wall of 
the warehouse on alternate three centred brick arches and cast
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iron lintels. The floors are supported wholly on cast iron beams 
and columns and are formed of shallow brick vaults spanning 
from beam to beam. There are wrought iron tie rods to connect 
the beams against the thrust of the arches. The vaults are filled 
with lime bound rubble and the floor is flagged. The roof is of 
particular interest as it consists of a wrought iron skin of sheets 
riveted together and trussed by means of wrought iron rods. 
Although stable and robust, it lacks any degree of insulation 
and the top floor must always have been either too cold or too 
hot. The interest of the construction lies in the fact that it 
became the standard form for buildings wherever a high degree 
of fire resistance and strength in the floor were required.

Perhaps the most characteristic town building of the nine 
teenth century was the office block, in which such methods of 
construction were used in a variety of ways until the develop 
ment of the steel frame and reinforced concrete. The office 
block itself is one of the offshoots of attempts to increase the 
security of the warehouse since it became necessary to prohibit 
open fires and hence clerical work inside the store. The develop 
ment of the warehouse was of course, not the only pressure that 
produced the office block as a building specialised for commerc 
ial administration. The advantages of scale and concentration 
for ease of communication would themselves have produced 
such a building, but the long term shows the warehouse con 
tributing to this development.

Variations on the standard form were inevitable. Apart from 
the exemptions from local acts claimed by the canal, railway 
and dock companies purely to reserve freedom of action, there 
were many specialised forms which such bodies had to envisage 
and have the freedom to design. The principal variations are 
concerned with particular problems of transport. The canals' 
need to take the barge into the warehouse led to a form with 
large arches spanning canal branches a form used on the 
Bridgewater Canals, a typical example being the Duke's Ware 
house, but general throughout the country. The railways 
required to take engines into the warehouse and very high 
loading bays are common to allow for this, with the floor of the 
warehouse set at the level of the truck floors. All three required 
special buildings for special goods, the famous tobacco ware 
house of the Liverpool dock system being a case in point. 
Whatever variations may occur between individual buildings, 
it will be found that the general influences will still be operating, 
and one should therefore find most of the details of construction 
to be fairly consistant at the same point in time.

A feature of the normal warehouse which has not been
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mentioned is of course the raising of the lowest suspended floor 
to the height of the deck of a cart a feature referred to for the 
railway warehouse. This feature not only provided for the easy 
movement of goods to the lowest floor but also provided the 
necessary space for access to the basement. Basements are 
common in early buildings of all kinds. They tend to be econ 
omic when large excavations are necessary for very thick walls 
with spreading bases and where the foundation has to be deep 
to find good bearing ground such as rock. In such circumstances 
it pays to excavate the whole site and form a basement. A bonus 
is gained in that the floor above normal ground level is normally 
dry: conversely, the basement is very damp.

It will be appreciated that the use of such a suspended floor 
is only possible where the form of transport justifies raised 
platforms. The fork-lift truck not only obviates the need for 
such special constructions but also reduces the need for the 
wagon or cart to be in direct contact with the building. The 
elimination of the basement follows the use of steel or concrete 
column with thin walls. In such cases it is likely that it will not 
be economical to excavate the whole building area and modern 
waterproofing systems obviate the need to raise the floor level 
above the general ground level.

Even where the warehouse was built to cover a large area, 
it took the form of a series of units each conforming to the 
description already given. The result is to produce a building 
which would appear as a series of gables; all the details, such 
as heights, other dimensions and materials, would be standard. 
These buildings post-date the final modification of form to be 
found, in which the hoist line and access doors are recessed into 
the face of the gable so that the goods are lifted up a vertical 
slot. The roof is carried across on the main face of the building 
so that the cat-head is dispensed with and the mechanism is 
mounted inside the main fabric of the building. At this stage 
the openings have been reduced to the least size compatible 
with convenience of access and ventilation, and the only 
materials visible are brick and cast iron. In such circumstances 
it would be thought that the effect would be one of monotony. 
The designers however paid considerable attention to the quality 
of the building and great ingenuity was exercised in utilizing the 
minutiae of the construction to achieve variation in the total 
visual scene.

Reference has already been made to the decorative effects of 
special materials for edging points of potential damage, but 
from still smaller elements of the building and its components 
decoration could be achieved. The metal grilles that filled in
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the ventilation holes show a great variety of shape and intricacy; 
the safety handles at the edge of openings, guard rails, hooks 
and rigging attachments, wheel guards at the base of the build 
ing, small wall-mounted cranes and the cast iron cat-heads all 
were used to provide relief. It is in the frequency of standard 
or similar designs that stylistic studies can be of great value in 
providing clues as to designer, owner or date that may supple 
ment documentary evidence or where this is lacking, provide 
an approximate guide to dating.

Naturally the historian will be interested to observe the degree 
to which supposedly utilitarian buildings reflected the stylistic 
movements of their period. The early influence of the Classic 
movement may be seen in many of the back-street warehouses 
and reaches its climax with Albert Dock. The Gothic may be 
detected in details, but after the mid-century may be seen in the 
manner in which functional requirements are translated in 
polychrome brickwork as well as in the detailing of cast iron 
trivia.

Apart from the actual buildings the influence of a variety of 
forces may be seen to operate in the streets and their finishes. 
Reference to the fire regulations shows that the width of streets 
or alleys affected the size and character of openings. Addition 
ally the arrangement of a footpath and the carriageway would 
be a reflection of the access facilities provided for the carters. 
The material of the carriageway itself had to withstand iron shod 
hooves and the iron tyres of the cart wheels. As a result the 
roads are paved with granite setts and granite curbs, sometimes 
lengths are to be found of cast iron. Variations in the type of 
paving at road junctions and in roads for different purposes 
provide not only interesting patterns in "floorscape" but 
indicate the complexity of functions even in so limited a range 
of buildings as those in the study.

The immense scale of these buildings, accentuated not merely 
by the height but by the vertical divisions of the facades and the 
lack of windows approximating to the size necessary for human 
use, was emphasized by the narrow streets and lanes which 
forced the onlooker into such close proximity as to make the 
sky a slot at the summit of a canyon and the act of viewing a 
head-tilting process. As time has passed the warehouse has 
been used for many functions other than storage, but the same 
dangers of fire, theft and customs evasion exist and each year 
produces a crop of incidents to remind us of this fact. In a sense, 
therefore, we may feel that our own observations of human 
behaviour and the economic and technological pattern to which 
we conform are a reasonable guide to the attitudes and policies
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Photogrpah by Richard Moore

Plate 16.
AN UNUSUAL STONE SPIRAL 

STAIR WITH OPEN RISERS

adopted by our ancestors in the past. We can usefully consider 
our patterns as being check outlines to lay over previous actions 
and observe points of coincidence. Buildings in their environ 
ment parallel organisms in theirs, and the problem of study is 
therefore ecological in its character.

I am indebted for some of the material in this article to Alan 
J. Brookes, Nigel Gough and John H. Ritchie, whose notes at 
the Liverpool School of Architecture accompanying their 
measured drawings of warehouses are of considerable value.




