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Introduction 

In the nineteenth and twentieth centuries, materials used for the load-bearing frame of urban 

warehouses included timber, iron, steel and reinforced concrete. These building materials 

were however introduced at different times and their use in warehouse construction varied in 

time and place. The choice of construction materials depended not only on their availability, 

but also on other factors. So far, little is known about the reasons why one or other 

construction material was preferred at different times and in different cities. 

Antwerp and Brussels, two major historic (harbour) cities in Belgium, boomed and expanded 

in the nineteenth and early twentieth centuries, as a consequence of which a wide variety of 

urban warehouses were built. This paper examines these urban warehouses, identifies the 

construction materials employed and analyses the prevailing selection criteria for construction 

materials.  

A database of existing and demolished warehouses was created in the course of the past years 

for the two cities. The database relied upon available inventories of the Flemish Region[1] 

and Brussels Capital Region[2][3], and upon the relevant literature. Of particular interest was 

the research work carried out on the warehouses of Antwerp by historian Alfons Thijs and 

engineer Albert Himler in the 1970s and 1980s,[4] as well as the work conducted in 2012 by 

Dr. Sara Wermiel on the warehouses of Brussels.[5] The database was further supplemented 

by extensive archival research (building and environmental permits) and in situ 

investigations. As the historic functions of the buildings were mentioned in only one third of 

the building permits, and since it was important to know what these functions had been, 

historic address books were also consulted.  

For this paper, the construction materials of the warehouses were analysed by taking their 

stored goods as a starting point. To demonstrate the diversity and complexity of the two cities, 
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the analysis considered warehouses storing one type of goods only, as well as warehouses 

storing a wide range of goods, hereafter referred to as transhipment warehouses. On the one 

hand, analysing transhipment warehouses gave insight into the global structural evolution of 

warehouses, since they stored a variety of goods and thus opted for multifunctional load-

bearing structures. On the other hand, warehouses storing  a single type of goods and opting 

for specific materiality were studied. For the latter, the paper is limited to the analysis of beer 

and timber warehouses, two types occurring both in Antwerp and Brussels, as well as skin 

warehouses which were typical for Antwerp. The analysis of the timber and beer warehouses 

in Brussels was carried out in 2014-2015 and presented during the XVIth International 

TICCIH Congress in 2015.[6] 

The research focused on the warehouses situated in the historic centre of the city of Brussels 

and covered the first industrial area close to the river Senne and the docks. For Antwerp, the 

research was limited to warehouses in the historic city centre, the harbour ‘t Eilandje area 

around the oldest docks, the area in between known as the Schipperskwartier or Skippers’ 

quarter and finally, the goods station district near the docks and goods station. Therefore the 

most important neighbourhoods for the development of warehouses in the nineteenth and 

twentieth centuries were included for the two cities. In total, 84 were analysed for Brussels of 

which 55 still exist today, and 156 for Antwerp of which 103 still exist. 

 

Figure 1. The essential neighbourhoods for the development of warehouses in Antwerp and 
Brussels were considered. Left: historic city centre (1), Schipperskwartier (2), ‘t Eilandje (3), 
goods station district (4). Right: Brussels city centre. 
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The transhipment warehouses in Antwerp and Brussels: the first use of innovative 

construction materials 

The construction of new warehouses underwent significant developments from timber frames 

to iron and steel, and then to reinforced concrete frames during the second half of the 

nineteenth century and the beginning of the twentieth. Figure 3 shows the use of the different 

construction materials in warehouses in Antwerp and Brussels. 

 
Figure 2. The use of timber, iron and steel and reinforced concrete is given for 99 
warehouses in Antwerp and for 69 warehouses in Brussels for which the construction date is 
known. 
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The oldest warehouses found in Antwerp and Brussels date back to the sixteenth and 

seventeenth centuries, respectively.[7] Warehouses were made of timber until the first half of 

the nineteenth century by which time transhipment warehouses had emerged to handle the 

enormous flow of goods in the harbours of the two cities. These buildings were made to store 

as many goods as possible. As a consequence, the construction materials were selected on 

their bearing-capacity, not on specific requirements influenced by specific goods. 

Antwerp’s transhipment warehouses 

In spite of highs and lows, Antwerp became one of the biggest ports in Europe in the 

nineteenth century, together with Hamburg and Rotterdam. In the nineteenth century and at 

the very beginning of the twentieth, seven huge transhipment warehouses were erected along 

the Bonaparte and Willem docks, both of them constructed under French occupation in 

respectively 1811 and 1813. The goods were unloaded on the docks and stored in large 

hangars before being transported by railway or stored in the warehouses. Many of these 

transhipment warehouses became milestones for the use of new construction materials and 

techniques in the industrial buildings of Antwerp. 

The first transhipment warehouse was the public warehouse, Het Koninklijk Stapelhuis, built 

in 1830 by Louis Roelandt (1786-1864) for the city of Antwerp. We know it was transformed 

several times and contained non-specified iron elements when it burned down for the first 

time in 1857.[8] The next two transhipment warehouses, Stapelhuis Rubens-Noord and 

Rubens-Zuid, were constructed on six levels in 1858-59. As early as ten years after the 

warehouses were built, the timber beams were reinforced with wrought iron beams. If, as is 

mentioned by Fierens[9], this reinforcement did indeed occur around 1870, this would have 

been the first time that wrought iron beams were used in Antwerp’s warehouses. The first 

warehouse which is known with certainty to have had cast iron columns in Antwerp, was the 

six-floor Stapelhuis Sint-Felix, erected in 1863. The cast iron columns have ribs making it 

possible to add timber partitions to be able to divide the space for different tenants. The 

columns are combined with timber girders, joists and floors. The basement consists of brick 

groin vaults. The first Sint-Felix warehouse, dating back to 1858, was destroyed by fire in 

1861 and was immediately rebuilt. To increase fire safety standards, the city had requested the 

building to be split into two halves by a corridor six to seven meters wide.[10] The warehouse 

is also unique for its stone staircase, its 50-centimetre-thick internal walls resistant to fire and 

fire safe corridors between the warehouse and the neighbouring buildings. Despite all these 

safety measures, the timber floors do not exhibit the large dimensions of slow burning timber 
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structures that were already applied in other countries.[11] It must be mentioned that no 

warehouse either in Antwerp or in Brussels are known to have been designed as slow burning 

timber structures. At the end of the nineteenth century, it was decided to reinforce the 

structure of the Sint-Felix warehouse to withstand higher loads by adding iron beams 

supported by timber columns. Next to the Stapelhuis Sint-Felix, the very similar Magazijn 

Michiels-Loos was constructed in the same year (1863) with identical cast iron columns. 

   

   

Figure 3. Overview of the first use of iron elements in Antwerp’s transhipment warehouses. 
Above: Stapelhuis Rubens-Noord. Below: Stapelhuis Sint-Felix. Photo below right: Archief 
Technische Dienst van de Haven. 

Reinforced concrete was used at the turn of the century. The first two warehouses to be 

completely built in reinforced concrete were, in 1902-06, the second public warehouse Het 

Koninklijk Entrepot of Antwerp, constructed on the site of the first public warehouse that 

burned down in 1901, and Magazijn Godfried, in 1904-05.[12] Both five-level warehouses 
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were owned by the city and constructed by contractors J.H. Bolsée & Em. Hargot. They 

consisted of monolithic reinforced concrete constructions with columns, beams and floors, 

though the floors of Het Koninklijk Entrepot were slightly curved. (Fig. 5) The building 

permit of Magazijn Godfried, Matthias Koenen (1849-1924) mentions that concrete floors in 

general and the Voûtes en Béton Armé Système Koenen (i.e. reinforced concrete vaults) in 

particular, were less expensive than timber floors.[13] Unlike the gradual introduction of iron, 

the introduction of reinforced concrete happened very suddenly and reflects what occurred in 

other countries and cities.[14] 

  
Figure 4. The reinforced concrete floors of the Valkeniersnatie from 1904-06 are slightly 
curved, as was the case for the Koninklijk Stapelhuis of which no images have been found. 
Photo’s 2015. 

The transhipment warehouses of Brussels 

Brussels was the city of trade and craft production rather than heavy industry. Its warehouses 

were mainly constructed by wholesale merchants specialised in the trade of one specific type 

of goods. The only transhipment warehouses were the very large public warehouses. The 

1780 Stapelhuis, constructed along the oldest docks in the city centre by Remy Nivoy (born in 

the eighteenth century) under Austrian rule, was the first public warehouse. Little is known 

about this warehouse. The second public warehouse Groot Stapelhuis was built next to the 

newly constructed Groot Dok in 1843-47 by Louis Spaak (1804-1893). It was the first known 

warehouse to use cast iron columns and beams, brick vaults and iron roof trusses in Brussels. 

Though this construction technique had become standard in the UK by then, it nevertheless 

was an application of modern techniques concerning fire safety standards.[15] In 1904-06, 

together with covering the Groot Dok and moving the harbour outside the city centre, the 

third and last public warehouse Het Koninklijk Stapelhuis was built along the Vergotedok by 

Ernest Van Humbeeck (1839-1907) for the Nationale Maatschappij der Belgische 
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Spoorwegen. This was the first known warehouse to be constructed in reinforced concrete in 

Brussels. In the middle of the five-floor building runs a central inside street where the 

carriages could load and unload their goods. The reinforced concrete floors, built according to 

the Hennebique system by entrepreneur Louis De Waele, are similar to the Antwerp 

transhipment warehouses and slightly curved. The entrances at the extremities of the 

warehouse featured monumental stone columns and brick vaults. 

  

Figure 5. Sections of the curved floor of Het Koninklijk Stapelhuis. Photo from 2017. 
Archives N.V. Zeekanaal en Haveninrichting, 1904. 

Common warehouse types in Brussels and Antwerp: timber and beer warehouses 

As opposed to transhipment warehouses, the selection of construction materials for 

warehouses storing a single type of goods could strongly depend on the goods themselves. 

This is clearly the case for timber and beer warehouses, the storage of these resulted in 

specific warehouse types, identical in both Antwerp and Brussels. 

Timber warehouses: users and promoters of their own trade 

In Antwerp, eleven warehouses connected with the storage of timber were found. The two 

oldest dating back to 1863 and 1868 were built in the Schipperskwartier and in the 

neighbourhood of the goods station district, respectively. The other nine were built between 

1885 and 1922 and located in ‘t Eilandje, a harbour-orientated neighbourhood. The owners 

were independent timber traders, carpenters, and ship and mast builders. The seven 

warehouses for timber storage in Brussels were constructed between 1879 and 1898. They 
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were located near the Timber Quay, the canal and railway stations and were owned by timber 

traders. 

In both Antwerp and Brussels, these warehouses were two to four levels high and had typical 

elongated open floor plans. Their facades featured large gates, sometimes several floors tall, 

and large windows, ensuring sufficient air circulation. The absence or position of the stairs 

suggests that the timber was brought in through the façade. Yet, since the 1880s, it was 

prohibited in Antwerp to place a pulley on the wall of a building fronting the street; the 

measure was meant to ensure that the loading and unloading of goods would not hinder the 

traffic. Exceptions were granted if it could be demonstrated that the street was wide enough 

and that there was little traffic.[16] A sketch dated 1884 representing the warehouse in 

Brussels of an Antwerp company that sold native timber and timber from the North, suggests 

that timber planks were pushed upwards from the inner court to the first floor.[17] 

 
Figure 6. The drawing suggests that timber planks were pushed upwards from the inner court 
to the first floor without making use of lifting equipment. A.V.B./T.P. 8996, 1884. 

As the owners traded timber and used their warehouses as their trademark, every warehouse 

consisted of a brick building envelope and a timber bearing structure. Even the last, three-

level warehouse constructed in 1922 in Antwerp had a timber structure and façade, though for 

ten years no other warehouse had been constructed in timber.[18] In the building permit of the 

latter, additional regulations provided for all the timber to be painted with fireproof paint. 

Also, the roof had to be covered with non-combustible materials such as tiles, éternit or zinc. 
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Figure 7. Magazijn Roeis was used as warehouse-workshop for shipbuilding. It is the only 
timber warehouse for which a 35-centimetres thick façade was required. F.A., B.P. 
Braziliëstraat 21 1892#1186, 1892. Photo from 2017. 

Beer warehouses: the need to have water-resistant floors 

In Brussels, beer warehouses were the best represented warehouse type.[19] In the city centre, 

16 beer warehouses were found. They were constructed between 1845 and 1914 and located 

next to the canal along the west border of the so-called Brussels Pentagon. In Antwerp, 

however, only one beer warehouse could be traced with certainty. It was constructed in 1883 

near the Brouwersvliet. There must however have been other beer warehouses in this area, 

since the Brouwersvliet in the Schipperskwartier was the centre of the beer industry in 

Antwerp. A possible explanation for the small number of beer warehouses in Antwerp might 

be the difference between beer produced and consumed. Whereas the typical Brussels 

lambiek beer had to be stored in barrels for one to three years before it could be consumed, 

Antwerp’s beer could be consumed after a few weeks to months. 

The type of beer warehouses will be detailed through the analysis of this particular warehouse 

in Antwerp whose characteristics are identical to those of Brussels. The warehouse in 

question was built by architect Stuyck for brewer Félix Royers-Robyns, who owned the 

brewery De Zon on the other side of the street. The warehouse has three levels (warehouses in 

Brussels could have up to five), a basement, an attic and an elongated floor plan. The 

window-wall ratio is very low and the walls have a thickness of 56 centimetres on the ground 

floor and 45 centimetres on the other levels. This was necessary to ensure a stable inner 
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climate for the conservation of beer. The floors consist of brick vaults between metal beams 

with a span of 1.65 metres directly supported by cast iron columns placed every 4.25 metres. 

This structure ensures a good resistance to humidity and a high load bearing capacity. The 

attic had a timber floor and was used to store other goods such as grain. The wide hallways 

made it easy to roll the barrels in and out of the building. The ground floor also contained 

stables for the horses that were used to deliver the beer.[20] 

The brewery and warehouse were used in a unique fashion. The brewery had an attic for malt 

storage and a brewing vat and barrel workshop. A 33-metre-long tube transported the wort 

underneath the street to the warehouse where it was put in fermentation vats and stored in 

barrels.[21] 

  

Figure 8. The beer warehouse of Brewery De Zon has a very low window-wall ratio. Ankerrui 
18, F.A., B.P. 1883#401, 1883. Photo: Vandevorst Kris 2006 © VIOE. 
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Figure 9. Beer barrels were stacked in long rows. Only two Brussels beer warehouses were 
constructed in reinforced concrete. Demolished warehouse, Nieuwe Graanmarkt 16, 
A.V.B./T.P. 17934, 1914. 

Animal skin warehouses in the goods station district: complex construction 

requirements 

Skin warehouses only existed in Antwerp and have a specific warehouse type. In 1872, 

Antwerp was considered to be the first European market for exotic animal skins because of 

the large quantities permanently stored in the city’s warehouses.[22] Six warehouses built in 

1871 and 1881to store dry and salted animal skin were traced. All but one were constructed in 

the goods station district - a district newly designed by former military engineer Théodore 

Van Bever (1821-1875) on the site of the demolished city walls and located next to the 

harbour and the new goods station from 1874. Among the first buildings to emerge in this 

area was the skin warehouse Magazijn Mariano P. & Co in 1871.[23] In the same year, 

architect Edmond Leclef (1842-1902) constructed a skin warehouse for Fuhrmann, a German 

family also active in the banking sector.[24] Ten years later, in 1881, another four warehouses 

were built next to each other in the goods station district by the same architect. Two 

warehouses were constructed for the German firm Osterrieth, one of the major trading 

families that left their mark on the city’s economy, and another each for Ficq A. & fils and 

Lammineur: Magazijnen Alfred, Schmidt, Catherina and Ernest.[25] The German presence 

and construction activity in the harbour of Antwerp at that time comes as no surprise. The 

French-German war of 1870-71 had boosted the economy since many ships avoided French 

and German harbours and many German traders came to Antwerp instead. 
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The goods station district was the ideal location for skin warehouses, because of the proximity 

of the harbour and the station and the availability of large tracts of un-built land. The activity 

of the skin traders was, at this time, not considered an intolerable source of disturbance, at 

least not during the first decades. The environmental permits for the warehouses built in 1880 

explicitly mention that the request to store skins is granted, because “the warehouses are 

located in a low populated area”.[26] As previous research has shown, citizens tried to build 

their houses as far away as possible from the warehouses in the district, until the locality was 

the only space left.[27] The owners of skin warehouses were aware of the environmental 

nuisance generated by their trade, and concentrating their warehouses was meant to put them 

in a stronger position. Nevertheless, the nuisance caused led, in 1880, to new regulations 

being imposed by the government.[28] It was prohibited to work or put skins on a public 

road. To reduce the smell the doors and windows of a warehouse could only be opened during 

the loading and unloading of goods. For health reasons, storage areas had to be provided with 

high ventilation chimneys and the use of disinfecting calcium chloride was mandatory. 

Finally, the common walls of rooms where leather and salted skins were stored had to be 

reinforced by a wall with a thickness of at least one brick and a one-centimetre layer of 

cement plaster. 

The importance of the skin and leather trade and its demands in relation to appropriate storage 

accommodation in Antwerp is highlighted in the study Les cuirs exotiques et le marché 

d’Anvers. Etude technique, commerciale et économique dated 1933.[29] This publication 

provides exceptionally detailed information on the specific conditions necessary for the 

storage of skins. If exotic skins had been salted to withstand the two-to-three-month maritime 

journey to Antwerp, they had to be cleaned before being stored. It was mostly women who, 

on the docks, brushed the excessive salt off the skins [30] or hit them against a grid. Next, the 

skins were put in the warehouses and sorted. Salted skins could be stored on the ground floor, 

while dry skins had to be stored on higher levels to prevent ground floor humidity making 

them soft and wet. In addition, it was recommended to stack the skins on a false floor with air 

gaps to avoid direct contact with the floor. So it is not surprising that all six warehouses were 

constructed with timber floors to keep the humidity level as low as possible. Since the owners 

were important traders of luxury goods, they could afford cast iron columns and metal beams 

to support the high loads, creating large spans of 3.50 to 4.12 meters and high ceilings of up 

to 4.50 metres. Magazijn Alfred features no less than 333 cast iron columns. For the salted 

skins, it was indeed important for the skins to be stored in spacious rooms ensuring enough air 
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circulation between the piles. It was recommended to make stacks of only 16 to 18 skins in 

the summer and 30 in the winter. It was also important for the clients to be able to move 

easily between the piles of skins to inspect the goods. [31] 

The orientation of the warehouses was also very important. The main warehouse façades in 

the goods station district were orientated north to keep the inside spaces as fresh and as dark 

as possible since light stimulates the fermentation and overheating of the skins. 

  

Figure 10. 1933. From left to right: Magasin Alfred, Schmidt, Catherina and the first bay of 
Magasin Ernest - The shaking and folding of the skins before storage in the warehouses. 
Photo: A.A.C.C.P. 

Conclusion 

This paper analyses the selection criteria for construction materials for urban warehouses in 

Antwerp and Brussels in the nineteenth century and beginning of the twentieth. In the first 

instance we focussed on the stored goods dividing the buildings into warehouses that housed 

one type of goods only and transhipment warehouses. 

The comparative research of the Antwerp and Brussels warehouse demonstrates the 

complexity and richness of warehouse types in the two cities. The specific nature of the port 

and trade of each city gave rise to both identical and different warehouse types. Both cities 

had public transhipment warehouses, though Antwerp needed additional private transhipment 

warehouses to withstand the enormous flow of goods. The difference in traded goods in the 

two cities gave rise to different warehouses storing specific types of goods (e.g. dry and salted 

skin warehouses only occurred in Antwerp). However, the comparison between Antwerp and 

Brussels also strengthened the research results of the common warehouse types that proved to 

be identical in the two cities (e.g. beer and timber). 

The reasons for the prevalence of one or other construction material can be divided into two 
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major categories based on the division of these buildings into warehouses storing one type of 

goods and transhipment warehouses. For the latter, it was important to store high quantities of 

goods, resulting in the use of innovating construction materials, to withstand higher loads, 

which their wealthy owners could afford, For warehouses storing a single type of product, it 

was the nature of the traded item that dictated the choice of construction material: the need to 

use water resistant floors (e.g. beer), the use and promotion of the traded item itself (e.g. 

timber) or the specific storage requirements of the item (e.g. dry and salted skins).  

A better understanding of the motives behind the choice of construction materials revealed 

new insights into the history of Brussels and Antwerp warehouses and demonstrated that the 

chosen construction materials may also provide useful information about the socio-economic 

history of the two cities. Not only does it offer an insight into the local context, but it also 

sheds light on the generic aspects of warehouses, fuelling the international view. Identifying 

the characteristics of the different warehouses will further contribute to their preservation and 

respectful adaptive reuse. 
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