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Introduction
Rhyd-y-car terrace is a row of six workers’ houses which have been re-constructed at St Fagans National Museum of History, originally built around 1795 by Richard Crawshay to accommodate employees that worked at his iron-ming operations based in Merthyr Tydfil, the terrace being constructed using locally available materials and vernacular techniques typical of early industrial housing. The row of houses represents a typical form of early industrial housing in the South-Wales area, characterised by compact plans, locally sourced materials and minimal facilities. 
The purpose of the restoration of the houses is to reflect on the different periods in their occupation, specifically, 1805, 1855, 1895, 1925, 1955 and 1985, showing how domestic buildings have changed and developed throughout the years in response to technological innovation, legislation, social expectations and improvements in health, comfort and performance.
This report will examen the material and architectural differences between each of the six houses, with focuses on factors such as doors, windows, wall coverings, roof coverings, eaves, internal joinery, floor finishes, eaves and rainwater goods and why changes were made throughout the years, paying particular attention to how each modification addressed deficiencies in earlier construction and how they have improved over time.

1805 House: Early Industrial Construction
The house from 1805 represents the earliest phase of occupation at Rhyd-y-car terrace and reflects an early year approach to construction which is purely functional based.
The windows and doors of this house were both made from small timber frames with glazing windows. These windows and doors had limited opening space which did reduce heat loss but also resulted in inadequate daylighting and ventilation throughout the house. The poor air movement would contribute to the internal accumulation of moisture within the house which would make for unhealthy living conditions. The doors were also formed from vertical timer bonds with minimal sealing which allowed for uncontrolled air infiltration.
Wall construction consisted of solid rubble stone masonry finished internally with limewash applied directly to the surface of the wall. The limewash provided very limited protection against bacteria and mould. The uneven wall surfaces also resulted in cold internal conditions and surface condensation.
In terms of the roof coverings, they were locally sourced stone slates fixed to timber rafters without any underlay. The absence of any felt or underlay allowed wind-driven rain penetration and a significant loss of heat within the house.
The house also had an absence of eaves details and lack of rainwater goods which meant that water would discharge directly at walls bases which would cause an increase in damp and mortar erosion.
Floors were compacted earth or rough stone flags which had been laid directly on to the ground, with no damp-proofing to them. This would often result in poor thermal comfort and persistent dampness due to the moisture transfer that was coming from the ground.
The internal joinery within the house was very minimal, and the quality of the existing joinery was very basic which reflected the absence of regulation at the time. The steep circular staircase within the house proved to be space-efficient, however it was unsafe by modern standers.

1885 House
By 1885, there had been modest technological improvements, largely in response to observed defects rather than any form of formal regulation.
Windows had increased in size, now using timber sash construction, and glass manufacturing had also improved which reduced the cost and allowed for better daylight penetration and ventilation within the house. As a result, this leads to a reduction in internal moisture levels and an overall improved occupant health.
The houses doors were still made from timber but did benefit from an improvement in ironmongery and tighter construction which had a slight improvement when it came to reducing draughts.
Wall finishes developed to include lime plaster over masonry, improving internal surface regularity, reduced air leakage and provided a more durable finish while maintaining vapour permeability. 
The materials used for roof coverings did not change as stone slate was still being used. However, fixing techniques had improved at this point, leading to increased durability and weather resistance.
It was also around this time that rainwater goods began to appear in the form of simple cast-iron gutters and downpipes. Although they were not universally installed, they did have an effect on the reduction of water impact on masonry which directly addressed the issues with damp defects which was evident in earlier years.
Flooring had also improved around this time through the use of stone flags on ground floors and timber boards being used upstairs. These timber floors improved thermal comfort and helped to reduce moisture transfer in upper rooms.
The quality of joinery had also slightly improved, particularly in stair construction and internal doors, though the safety of them was still limited.

1895 House
The 1895 house demonstrates the impact of industrial mass production and improved material availability.
For example, windows were made predominantly from timber sash units with thinner glazing bars, reflecting on the improved manufacturing accuracy. These improvements allowed for better daylighting, reducing the reliance on artificial lighting and enhanced internal environmental quality.
Roof coverings were now made from Welsh slate which offered superior durability, reduced water absorption and a more consistent sizing. This slate significantly improved roof longevity and reduced the amount of maintenance requirements.
At this point, cast iron became the standard for rainwater goods. Gutter and downpipes were now being properly fitted, reducing the penetrating damp and foundation saturation.
The floors consisted of timber boards, often being finish with linoleum, providing a hygienic, easily cleanable surface suitable for living areas, making for a healthier living space for people.
Internal joinery also became more elaborate, with moulded skirtings, architraves and panelled doors. These features reflected Victorian standards but also increased the demands for maintenance work.

1925 House
By 1925, housing reform movements and an improved understanding of building health influenced construction choices.
It was during this period of time that windows increasingly started to use timber casements rather than sash units, like many of the older houses. The casements were much simpler and also allowed greater ventilation control and significantly reduced the need for maintenance work.
Wall finishes had moved toward painted plaster, most particularly in kitchens and living spaces within the house. The use of paint on the walls helped to create a washable surface, which positively impacted hygiene and durability.
The materials used for the roof construction remained slate-based; however, repairs and detailing had improved as building maintenance practices had matured. Rainwater goods were also being consistently installed and maintained, helping to reduce moisture-related defects.
Floors were still being finished with linoleum, specifically ground floors, as this reflected on a new emphasis for cleanliness and practically throughout the home.
Joinery now included built-in cupboards and improved stair geometry, enhancing the usability and the efficiency of storage.

1955 House
Set shortly after the second world war, the 1995 house reflects post-war material availability, repair-focused interventions, and emerging modern standards.
Windows now included either metal-frames or improved timber units with larger panes, improving the durability of them and allowing for an increase in daylight to pass through. However, due to the windows still only being single glazed, there was still an issue with poor thermal performance.
Walls were predominantly painted plaster, which reflected the cost efficiency and ease of redecoration during the years after the second world war where money and materials were scarce.
Slate remained the typical standard material for roof coverings. However, they were more likely to be repaired than replaced due to the ongoing post war material shortage. The rainwater goods were now standardised metal components as they were benefiting from the industrial mass production, now doing a significantly better job at directing water away from the house, improving the longevity of the masonry of the house, also reducing the need for maintenance as there is far less damage being caused to the house by water.
Carpets were now becoming increasingly popular in living rooms as a form of floor finish, improving the overall thermal comfort and acoustic performance of the house, also providing a more aesthetically pleasing and ‘homely’ feeling to a house, improving the houses overall comfort.
Internal joinery was now factory-produced and to a much higher standard, which reduced the variability and cost while making the fit a lot more consistent compared to older forms of internal joinery.


1985 House
The 1985 house demonstrates the impact of newfound building regulations, energy efficiency awareness, and modern construction products.
The houses windows were now double-glazed timber or early Upvc units. The double glazing of the windows helps to significantly reduce heat loss, external noise ingress and the risk of condensation. Though more expensive than single glazing and other common materials used for windows.
External doors helped to improve airtightness and security, contributing to the over improvement of the thermal performance within the house.
The houses walls were now internally lined with plasterboard which would often incorporate insulation within them, significantly improving the houses thermal resistance and compliance with modern standards. The plasterboard also helps to improve the interior walls surface regularity.
The roof construction retained slate coverings but now incorporated underfelt, which significantly improved resistance to wind-driven rain and draughts, helping to protect the house from issues with damp, and improving the houses thermal comfort as a whole. Rainwater goods had also changed as they were now typically made from plastic, serving as an overall improvement as it now offered low maintenance and resistance to corrosion.
Floor finishes also now included wall-to-wall vinyl and carpets as comfort and the ease of cleaning were now the main priority when it came to internal flooring within a domestic building such as a home.
Internal joinery was now fully standardised and compliant with fire safety and accessibility guidance, this significantly improved safety and its consistency. This also shows the new significance around regulations and how it important it is fore a domestic house to be structurally safe as people are living in them.

Conclusion
Overall, the progressive adaptation of Rhyd-y-car Terrace illustrates the evolution of construction technology through incremental improvement rather than wholesale development. It is clear to see that early housing often suffered from inadequate ventilation, poor moisture control and a poor thermal performance. However, over time, these deficiencies were addressed through improved materials, better detailing, and increased standardisation.
Later down the line, new interventions prioritised performance, durability and regulatory compliance, particularly in relation to energy efficiency and occupant safety. Despite all of these new changes, the underlying structure of the houses proved to be adaptable, demonstrating the resilience of traditional sold-wall construction when it is appropriately maintained and upgraded.
In conclusion, Rhyd-y-car Terrace, which is based in St Fagan’s museum of history, provides a valuable case study in the development of domestic construction technology, highlighting how buildings evolve in response to material innovation, observed defects and changing performance expectations.
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