Introduction

This case study examines evolution of construction materials and methods at Rhyd-y-car Terrace from St Fagans National Museum of History. The terrace was to provide housing for workers in the iron-ore mine at Merthyr Tydfil         . The six houses have been carefully restored to represent the working-class domestic life in 1805, 1855, 1895, 1925, 1955, and 1985. Moreover, this case study analyses changes across windows and doors, wall coverings, roof coverings, eaves details and rainwater goods, floor coverings, and internal joinery. By analyzing these materials, it illustrates how buildings change across time. Furthermore, it will include labelled sketches illustrating typical construction methods for pre-1900, 1950s, and post-2000 dwellings, linking the visual analysis to the discussed thematic areas.

Part 1: Analysis of Changes in Rhyd-y-car Terrace
The sequential restoration of the six houses demonstrates a clear trajectory of improvement and adaptation in British vernacular architecture. The changes observed are responses to factors such as industrialization, public health reforms, post-war building programmes, and rising expectations of comfort and convenience.

Windows and Doors
The earliest houses (1805 and 1855) feature simple, small-paned timber casement windows, designed for basic light and ventilation. The house uses small casement windows with few panes. The design minimized heat loss and reduced glazing costs, as glass remained expensive in early 19th century            . However, it cannot be open because of the design. Moreover, the house uses ledge & brace door. It does not have any features to prevent poor weather conditions; hence the design prioritize economy over comfort.
By 1895, the influence of mass production is evident with the introduction of larger, sliding sash windows, improving light penetration and outlook (Brunskill, 2009).
The 1925 period saw timber sashes or early casements with improved ironmongery, plus small top-hung vents for background ventilation, reflecting interwar emphasis on hygiene and ventilation          .
The 1955 house showcases steel-framed Crittall-style windows, representing modernist influences and industrial aesthetics. However, steel is an excellent thermal conductor, leading to significant condensation and heat loss—a major defect that later prompted replacement (Watt, 2007). The door evolved from plank-and batten timber types to panelled designs.
The 1985 house uses uPVC double-glazed window. This change was driven by the need to improve thermal performance and reduce maintenance. uPVC frames are poor conductors, and the sealed double-glazed unit significantly reduces heat transfer. Similarly, the door is a modern composite door with a foam core, prioritising airtightness, security, insulation over economy.

Wall Coverings
The treatment of interior walls reveals much about changing technologies, aesthetics, and understandings of hygiene.

The 1805 and 1855 interior would have presented masonry walls, which is bare stone or brick walls. The 1805 house uses lime-based mortars and renders that were compatible with the soft bricks and stones, which is a breathable coating, allowed moisture from the solid wall to evaporate. However, it offers a rough, uneven finish that collected dust. It also can streak or patch if water runs unevenly down the surface.*****

The 1855 and 1895 external uses a stone wall. It has long been recognised as a material of great durability and superior artistic quality. It is thick, with random rubble, and shallow foundations. However, the stone is without limewash, leading to less surface protection. The stone is directly exposed to rain, frost, and pollution. It can cause surface erosion, scaling and micro-cracking over time.
The 1925 house remained uses original solid walls, with improvements focused instead on internal linings and renders. While the cavity wall had become an ubiquitous feature in new housing construction across the UK, the Rhyd-y-car Terrace preserved historical structure in Wales. Therefore, it maintained its original stone façade. The interior wall uses an affordable, mass-produced wallpapers. It often with small, repeating patterns, revolutionised the working-class interior. Paper provided a cleaner, brighter, and more decorative surface that could be easily replaced.

In the 1955 house, the original thick stone walls likely remained, and their external surface still uses lime-based render for breathability. Internally, however, a decisive shift occurred: the stone was almost certainly lined with plasterboard, fixed to timber battens. This created a flat, stable, and significantly warmer internal surface. Crucially, the plasterboard was not left bare; it served as the perfect substrate for the era's decorative wallpapers.

By 1955, plasterboard was universal, often finished with emulsion paint. The plasterboard act as a base for a traditional plaster skim. The panels could be fixed quickly to timber studs or masonry, diminishing the days of drying time required for wet plaster applied to lath. Emulsion paint is a durable, washable coating that aligned with mid-century ideals of hygienic. As a result, cleaning home became more convenient. For the external wall, the 1955 still uses lime-based render for breathability.

By 1985, wall construction had evolved into a fully modernised system. Externally, a new cavity wall with a cement-based render or brick outer leaf would be typical, offering superior weather resistance and insulation. Inside, timber stud framing became the standard for both external wall linings and new internal partition walls. It allows for flexible room layouts, easy routing of services, and deep insulation batts. These studs were clad with plasterboard, which was then given a thin skim coat of finish plaster to achieve a perfectly smooth, seamless surface. The 1985 wall thus represents the peak of this evolution. It has a high-performance and factory-made assembly where structure, insulation, services, and finish were fully integrated. Hence, it significantly minimizes the time of building walls.




Externally, the story is one of changing mortars and renders. The original houses used soft, lime-based mortars and renders that were compatible with the soft bricks and stones, flexing slightly and allowing moisture to evaporate. Later "improvements," particularly in the mid-20th century, often involved repointing or re-rendering with hard, impermeable Portland cement mixes. While intended to be more durable and weatherproof, these cementitious materials trapped moisture within the wall fabric, frequently leading to accelerated decay of the original masonry—a classic example of a well-intentioned upgrade causing long-term pathology (Hughes, 1986).














The 1895 house showed further advancement, with larger sash windows providing significantly more natural light. Also, it can be open to increase ventilation of the house. The door uses better putty and improved joinery tolerances to enhance weather-tightness.(Six-panel doors became standard, demonstrating the impact of Victorian sanitary reform and mass production techniques       .)

The 1925 period saw timber sashes or early casements with improved ironmongery, plus small top-hung vents for background ventilation, reflecting interwar emphasis on hygiene and ventilation          . Post-war austerity influenced the 1955 cottage, which featured timber casements with larger panes, and in some cases Crittall-type steel units reflecting wartime and post-war material availability           . By 1985, double-glazed units began appearing, with timber double-glazed casements typical of the period, and weather-sealed doors with draught strips reflecting growing concerns about energy efficiency driven by Building Regulations     .

The evolution of windows and doors at Rhyd-y-car Terrace reflects technological advancement


