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We’ve had the Stone Age, the Bronze Age and the Iron Age. From the dawn of the twentieth century … is the Concrete Age.
J Winn, ‘The Advent of the Concrete Age' (1906)


Weavers Mill (Swansea) 1898 Introduction.

I have chosen the Weavers Mill building which was an industrial flour mill located close to the North Dock in Swansea, construction started on the building in 1897 & it opened in 1898 for Weaver & Company.
Weaver & Company were a flour milling business who imported wheat from North America and Europe and re distributed wheat around the UK and further afield.
The Weaver’s Mill is historically significant as it is regarded as one of the first reinforced concrete framed building to be built in the UK. It used a complex but new innovative construction system “which was developed by the French engineer François Hennebique”. The building stood at six stories high and measured 80ft wide and 112ft long. It was a major industrial landmark within the South West Wales area and the largest to stand for nearly a century, the building was eventually demolished in 1984. It was demolished to make way for the new Sainsburys Supermarket which was built in the mid 1980’s.
The Original design of the Weaver’s mill was strongly influenced by the industrial requirements of flour production. The building had to support heavy machinery, large quantities of stored grain, and the efficient movement of the materials throughout the structure.
Several of the key design characteristics included the following: -
Multi-storey reinforced concrete frame to support heavy milling equipment.
A large open floor space which allowed for large machinery and large grain storage.
A cantilever lower floor which projected approximately 10ft from above the loading bays to allow easy unloading of grain from ships and carts.
A roof mounted reservoir capable of holding approximately 75,000 litres of water which was in place in the event of a fire and was also used for the milling operations which happened within the building.
Its proximity to Swansea Docks was very useful to allow the imported Wheat to be transported directly into the mill via various transport methods.
These design characteristics allowed the grain to be moved vertically throughout the building during the milling process, this was common within industrial flour mills worldwide.


[bookmark: _Toc224832648]Method Of Construction
The Weavers Mill used the Hennebique reinforced concrete system, this method combined concrete with embedded steel reinforcement bars, at the time this was revolutionary and this design method allowed for much stronger, more fire resistant structures compared to traditional brick design or timber buildings, the construction method included a reinforced concrete frame, the structural system consisted of :-
Concrete columns
Reinforced Beams
Large concrete floor slabs
The steel reinforcement bars were embedded within the concrete to increase the tensile strength whilst the concrete provided the compression strength that was required to support the structure, the materials used within the construction included cement, steel reinforcement and various aggregates amongst various other materials, these listed materials were used to produce a ferro-concrete.
Ferrocement (or ferro-concrete) is a high-performance, thin-shell composite construction material made of wire mesh, closely spaced small-diameter steel rods, and rich Portland cement mortar. It is highly versatile, durable, fire-resistant, and suitable for complex curved shapes, widely used for water tanks, boat hulls, and roofing, according to the Concrete Society. (CIOB 2026)
The structural advantages that the reinforced concrete frame allowed for a greater structural strength, it had a high resistance to fire, there were much larger internal spaces without many supporting walls or pillars this allowed for great support for heavy milling machinery, it is worth nothing that the building demonstrated its true strength during WW2 and survived bombing in 1941 where Swansea was heavily decimated by German bombers in what is known as the Swansea Blitz
The Weaver’s mill was considered by many to be a technological breakthrough in British construction, at the time most industrial buildings were built using brick or steel frames. the reinforced concrete system provided increased structural strength, improved fire resistance, reduced maintenance and a greater design flexibility. All of this helped to demonstrate the potential of reinforced concrete, later on this became one of the most widely used construction methods and material used in modern day construction for large scale buildings.
In conclusion the Weavers Mill building represents an important development within the construction industry, built using at the time a pioneering Hennebique reinforcement concrete system, this six storey flour mill demonstrated the strength, durability and practicality of concrete framed structures. Its innovative design allows for it to support heavy industrial purposes whilst maintaining great fire resistance and wartime damage. Even though the building was demolished in 1984 it still to this day is remembered as a key example of reinforced concrete construction in the UK.
“The first building in Britain to be built using reinforced concrete was Weaver’s Mill in Swansea, South Wales, completed in 1898. It used Hennebique’s system, which quickly became the most widely adopted method across Britain and Europe. (Science museum 2021)”


[bookmark: _Toc224832649]Analysing the framing materials
Weavers Mill was constructed using the Hennebique reinforced concrete frame system, which combines concrete and embedded steel reinforcement bars. Concrete has very high compressive strength, this means it can support very heavy vertical loads perfect for things such as grain storage and industrial milling equipment. The steel reinforcement provides tensile strength, allowing the structure to resist bending and tension forces.
This structural system made the building significantly stronger than a building of similar design using traditional brick or timber methods which was common in the late 19th century. The reinforced concrete columns and beams were capable of carrying the heavy loads that would have been generated by the heavy milling machinery and the large quantitates of stored grain across the multiple floors.
In terms of durability, reinforced concrete offers strong resistance to fire, moisture & weathering, these were important to the Weavers Mill due to the prominent location near Swansea docks, where the environment is exposed to salty sea air with high humidity. Unlike timber structures, reinforced concrete does not rot or burn easily which greatly improved the safety of the mill. The strength and durability of the concrete frame was demonstrated during WW2 bombing in 1941 when the building survived structural damage that destroyed many of Swansea’s surrounding buildings. This showed great resilience of the reinforced concrete construction under extreme situations including bombing.

[bookmark: _Toc224832650]Time, labour, programme and cost compared to steel building.
Compared with steel framing, reinforced concrete construction generally requires more time to construct, as the concrete must be poured into form and allowed to cure before any additional structural loads can be applied. During the construction of Weaver’s Mill in the late 1800’s, rein forced concrete was still a relatively new technique in the UK, which in-turn likely increased the time and labour required.
However, reinforced concrete also provided cost advantages. Concrete materials such as cement, sand and aggregate were often cheaper and more readily available than structural steel. The Weaver’s Mill project imported materials from France for the Hennebique system, the long-term cost savings came from the buildings durability and low maintenance costs.
Steel structures can be much quicker to assemble simple because prefabricated steel can be bolted together on site. The issue with steel is it requires additional fire protection and corrosion protection, especially in marine environments like the Swansea docks, reinforced concrete naturally provides excellent fire-resistant capabilities and the steel reinforcement within the concrete cover.
Overall, the steel framing could have reduced construction time, reinforced concrete offered lower long-term maintenance costs and improved fire resistance, making it a great suitable choice for an industrial flour mill.
[bookmark: _Toc224832651]Ease of assembly and adaptability
The reinforced concrete frame used in Weaver’s Mill provided a regular grid structure of columns and beams, which created large open internal floor spaces. This made the building suitable for industrial processes such as flour milling, where large machinery and grain handling systems needed to be installed.
Concrete frames also allow a degree of flexibility in building layout, as internal walls are generally non-load bearing. This means that the internal spaces can be modified or reconfigured during then life cycle of the building without affecting the main structural system.
However, compared with steel frames, reinforced concrete structures can be more difficult to alter of extend once constructed. Cutting or modifying reinforced concrete elements requires specialist equipment and can weaken the structural integrity if not done carefully.
In the case of Weaver’s Mill, the design worked well for its intended industrial use, but adapting the structure for different purposes later in its life may have been more challenging compared with a steel frame structure. 
[bookmark: _Toc224832652]Integration of building services.
The integration of building services such as electrical systems, ventilation, water supply and machinery systems and present developer’s challenges in reinforced concrete framed buildings.
Concrete structures are solid and require pre-planned openings, ducts and service routes during the design stage. If these are not planned, it can be difficult to install services later because drilling or cutting through reinforced concrete can sometimes damage reinforcement bars within the concrete in turn weakening the structure.
In Weaver’s Mill, the building required complex systems to support the flour milling process, including mechanical conveyors, grain elevators, dust extraction systems and water storage tanks. The roof mounted reservoir with a capacity of approximately 75,000 litres was used for both operational and fire protection purposes.
To overcome the service integration challenges, the services were often routed through service shafts, external piping, or spaces between structural members. Industrial buildings such as Weaver’s Mill were typically designed with vertical systems to move grain between floors, this helped organise mechanical services efficiently within the structure.
“It is a common occurrence for holes to be cast or cut into concrete elements to allow for the passage of services.” (Concrete Society 2026)
[bookmark: _Toc224832653]Challenges at demolition / End of Life.
Reinforced concrete buildings can present significant challenges which were very much demonstrated in the demolition of the Weaver’s Mill, unlike steel structures which can be dismantled and recycled relatively easily, reinforced concrete buildings require heavy machinery to break apart the concrete and separate the steel reinforcement. This makes demolition slower, much more expensive and more energy intensive
At the end of its operational life, Weaver’s Mill was demolished in 1984, the demolition process took a long time due to the strength of the concrete and the reinforced concrete structural elements. Another challenge with reinforced concrete demolition is materials handling and recycling, while steel reinforcement can be recycled, the difficulty is with the crushed concrete as it is only really used as aggregate or fill material rather than being fully recycled into new structural concrete.
However the long lifespan of reinforced concrete buildings means they often remain in use for many decades before demolition is required, Weaver’s Mill operated for nearly 90 years, demonstrating the long service life of reinforced concrete structures.
“A column from the fifth floor of the original building was preserved by the Science Museum, with another piece going to Amberley Museum. Another fragment lies by the side of the River Tawe, where a plaque commemorates Hennebique and his achievement” (Wikipedia 2025)


[bookmark: _Toc224832654]Negative impact of the concrete production process.
The production of concrete has several negative environmental and community impacts, mainly due to the manufacture of cement. Cement production requires limestone and other materials to be heated in large kilns at extremely high temperatures. This process uses large amounts of energy and releases significant quantities of carbon dioxide into the atmosphere, contributing to global warming and climate change.
Another major impact is the quarrying of the raw materials such as limestone, sand and gravel. Quarrying can damage landscapes, destroy natural landscapes and reduce biodiversity. It can also cause dust and noise pollution, which may affect nearby communities.
Transportation of raw materials and finished concrete also produces vehicle emissions, increasing air pollution. In addition, cement plants and concrete production facilities can create dust particles that may affect nearby communities.
Concrete production also requires large amounts of water, which can place pressure on local water sources. For these reasons the construction industry is increasingly developing more sustainable alternatives such as low carbon cement and recycled aggregates to reduce environmental impact.
“Concrete is now the most widely used manufactured material on the planet. It has shaped so much of our built environment, but this comes at a massive environmental cost.
Cement is the key ingredient that makes concrete such a useful building material, and we use over 4 billion tonnes of it globally every year. Cement production alone generates around 2.5 billion tonnes of carbon dioxide (CO2) per year—about 8% of the global total.
Making cement requires the use of long rotating kilns the length of two football pitches, which are heated to around 1,500°C. The chemical process which turns the raw materials of limestone and clay into cement also releases high levels of CO2.” (Science Museum 2021)



[bookmark: _Toc224832655]Sieve Analysis.
	Sieve Size (mm)
	Mass (g)
	% on sieve
	% passing

	125
	0
	0
	100

	75
	0
	0
	100

	63
	0
	0
	100

	37.5
	120
	9.6
	90.4

	20
	137
	10.96
	79.44

	10
	143
	11.44
	68

	6.3
	105
	8.4
	59.6

	3.35
	45
	3.6
	56

	2
	130
	10.4
	45,6

	1.18
	63
	5.04
	40.56

	0.6
	105
	8.4
	32.16

	0.3
	102
	8.16
	24

	0.212
	109
	8.72
	15.28

	0.15
	98
	7.84
	7.44

	0.063
	55
	4.4
	3.04
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