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Rhyd-y-Car Terrace at St Fagans National Museum of History provides a rare and highly informing case study through which the evolution of housing construction in Wales can be researched over almost two centuries. Originally constructed around 1800 by Richard Crawshay to provide housing for workers within the iron industry in the surrounding areas. The terrace reflects the economic priorities, material availability, and technical understanding of its time (Museum Wales, 2024). The scale, functional nature, accessibility, and resemblance of the houses make them extremely valuable for studying typical construction patterns from a wide range of time periods. 

The terrace represents six key time periods which includes 1805, 1855, 1895, 1925, 1955, and 1985. The houses each represent how construction methods evolved in response to the changing social expectations, improvements in material technology, and increase in the understanding of building material performance (Curl, 2006). It’s important to recognise that most of the changes were reactive as opposed to proactive in order to address defects found in earlier buildings such as damp ingress, timber decay, poor thermal performance and poor ventilation (Douglas, 2013). 

This case study critically analyses how and why domestic construction methods changed over the time periods listed. It will focus on the change in windows and doors, wall construction and coverings, roof structure and coverings, eaves and rainwater goods, floor construction and coverings, and internals. However, rather than just describing differences, this case study explains the underlying reasons for change, taking into account performance, durability, and cost. This case study will also include typical construction cross-sections for houses built pre-1900, the 1950s, and post-2000 (BRE, 2015). 
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[bookmark: _Toc218256398]Windows and Doors
Windows in the oldest home, which dates to around 1805, were usually box sash windows with tiny glass panes or timber casements. Multiple glazing bars were necessary because early glass production methods, like crown glass and cylinder glass, limited pane size and caused optical distortion (Historic England, 2017). These windows performed badly in terms of thermal insulation and airtightness, even though they met their primary purposes of permitting ventilation and letting in daylight. Draughts and significant heat loss were frequent, especially in the winter.
[bookmark: _Toc218256399]Such flaws were generally acknowledged at the time. In industrial South Wales, internal comfort standards were low by today's standards, and fuel, frequently coal, was reasonably priced (Douglas, 2013). External doors were often made of solid wood, frequently hardwood, which offered respectable durability and resistance to wear and tear. However, there was inadequate weather sealing due to the simple detailing surrounding door frames and thresholds. As a result, moisture intrusion and cold air penetration at ground level were frequent, exacerbating the already wet conditions brought on by the solid wall construction.

Larger panes were made possible by advancements in glass manufacture around the middle of the nineteenth century (1855–1895), especially after cylinder glass was improved and early plate glass was introduced. This improved interior living conditions and visual comfort by lowering the number of window bars and increasing daylight penetration. Thermal performance was still subpar, and windows were still single glazed. During this time, sash windows became more and more popular due to both functional advancement and fashion and social aspirations, especially in wealthier homes.

Tighter tolerances, better ironmongery, and enhanced weathering features were among the advancements in window construction by 1925. In order to prevent water intrusion, storm-proof window designs with rebated frames and better drainage routes started to emerge. Although condensation and heat loss persisted because of the continuous use of single glazing, these modifications show a growing understanding of comfort and durability.

By 1955, and especially by 1985, windows began to more closely resemble contemporary performance standards. Heat loss and condensation danger were greatly decreased by double glass, better frame details, and enhanced perimeter seals. Rising fuel prices and, subsequently, construction regulations aiming at enhancing energy efficiency and interior comfort had a significant impact on these developments. In a same vein, doors had evolved to include better security features, glass panels for natural light, and improved sealing.
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The earliest homes at Rhyd-y-Car Terrace were built with substantial masonry walls made of brick or stone that were joined together with lime mortar. For strength and thermal moderation, these walls relied on mass and thickness. Because of its permeability, which allowed moisture to naturally dissipate and help control moisture levels inside the wall fabric, lime mortar was essential to the functionality of these walls (Ashurst, 2007). Despite this, the lack of a moisture proof course made solid walls extremely vulnerable to increasing dampness. Damp interior conditions, salt efflorescence, and deterioration of internal finishes resulted from capillary action drawing moisture from the ground into the brickwork. Due to a lack of alternatives and lower standards for comfort and hygiene, these flaws were common in houses from the eighteenth and nineteenth centuries.

In order to increase weather resistance while maintaining ventilation, external wall finishes like limewash or lime render were frequently used. However, portland cement renders gradually supplanted lime-based materials in the late 19th and early 20th centuries. Cement renders typically proven incompatible with solid masonry walls because they trapped moisture, accelerated masonry decay, and exacerbated internal damp issues, despite their first appearance of greater durability and lower maintenance requirements.
By the 1920s, cavity wall construction became increasingly common. The introduction of a cavity was a direct response to moisture-related defects in solid walls, as it prevented rainwater penetrating the external leaf from reaching the internal structure. Early cavity walls, however, lacked insulation and used mild steel wall ties that were prone to corrosion. Over time, this led to structural defects such as cracking and bulging masonry (BRE, 2007).
By the middle to late 20th century, cavity walls included more insulation, better wall ties, zinc coating, and eventually stainless steel. A move towards performance-driven design was reflected in the introduction of damp proof courses, which further decreased moisture-related flaws.
[bookmark: _Toc218256401]Roof Structure and Coverings
Rhyd-y-Car Terrace's early roofs were built utilising cut timber roof constructions that included ceiling joists, rafters, ridge boards, and purlins. Because these roofs were sturdy, flexible, and repairable, individual timbers could be swapped out without requiring a whole replacement (TRADA, 2014). Typically, roof coverings were made of natural stone or slate, which provided exceptional weather resistance and longevity.

Traditional roofs were expensive and labour-intensive to build, despite their endurance. Additionally, there was a lot of heat loss through the roof area because they were not insulated. Nonetheless, ventilation was often adequate, lowering the risk of moisture and wood deterioration.

Prefabricated timber roof trusses were becoming more and more popular by the middle of the 20th century, especially after World War II. Although these technologies greatly accelerated construction and decreased the amount of timber used, they restricted flexibility and the use of roof space.

By the end of the 20th century, roofing systems included standardised parts, breather membranes, and insulation. These modifications significantly enhanced thermal performance, but they also increased the need for precise craftsmanship and details to prevent condensation-related flaws.
[bookmark: _Toc218256402]Eaves Details and Rainwater Goods
Early eaves details were rather straightforward; they frequently included simple timber fascia boards supporting cast iron gutters or exposed rafter ends. Rainwater products made of cast iron were heavy but incredibly strong; with careful care, they might survive for many decades.

Cast iron was eventually supplanted by lighter materials like steel and plastic, mostly due to its affordability and ease of installation. Modern materials frequently have shorter service lives even when they are resistant to corrosion. In addition to lowering wall saturation and rainwater splashback, improved eaves detailing helped manage damp-related flaws.
[bookmark: _Toc218256403]Floor Construction and Floor Coverings
The earliest homes typically had solid ground floors made of ash or compacted earth that were completed with quarry tiles. These flooring contributed to internal moisture and discomfort because they were sturdy but chilly and without any kind of insulation or damp-proof barrier.

As knowledge of ventilation increased, suspended timber floors became more prevalent. Although these floors made interior temperatures higher, they also increased the risk of wood degradation in areas with little ventilation.

Concrete ground floors became commonplace by the middle of the 20th century, especially in post-war houses. Insulation was absent from early models, but later rules mandated insulation and damp-proof membranes, greatly enhancing performance.
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As living standards increased during the Victorian era, internal joinery changed from basic functional aspects to more ornamental accents. Architraves, panelled doors, and skirting boards all had defensive and decorative purposes.

Traditionally, ceilings were built with lath and plaster, which provided good breathability and acoustic performance. This technique was labour-intensive and prone to breaking, though. By the middle of the 20th century, plasterboard had supplanted lath and plaster, increasing consistency and speed at a lower cost.
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A critical factor influencing the evolution of domestic construction at Rhyd-y-Car Terrace is the gradual introduction of building regulation and formal standards governing construction quality. Since early homes were built long before statutory building control was in place, tradition, cost, and availability had a major role in the choice of materials and details. Although this resulted in long-lasting structures, it also meant that flaws like moisture intrusion, fire hazards, and subpar thermal performance were mainly uncontrolled.

Early in the 20th century, minimum housing standards - particularly those pertaining to ventilation, drainage, and damp prevention - were established as a result of increased public health consciousness. This change is shown in the use of dam-proof courses, better rainwater discharge, and more uniform detailing between 1925 and 1955.

By standardising criteria for fire resistance, moisture control, and structural safety, the post-war extension of building laws further revolutionised household construction. But amid housing shortages, the focus on cheap and speed occasionally led to additional flaws like chilly concrete floors and wall tie corrosion.

Regulation began to emphasise energy efficiency during the late 20th century. Although airtightness, double glazing, and insulation greatly increased comfort and decreased energy consumption, they also increased technological complexity. In contrast to previous buildings, which were frequently more forgiving of flawed detailing, modern constructions thus largely rely on accurate workmanship.
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It is crucial to recognise that performance gains have not always been linear or generally advantageous when contrasting the building techniques used at Rhyd-y-Car Terrace. Traditional building techniques, especially those employed in homes built before 1900, placed a high value on durability, material durability, and adaptability. Cut timber roofs, lime mortars, and solid masonry walls were all naturally forgiving systems that could withstand slight movement, variations in moisture content, and poor craftsmanship without failing catastrophically.

However, internal comfort and thermal performance were sacrificed for this durability. Windows were not very airtight, flooring lacked moisture barriers, and solid walls offered little insulation. These restrictions got more intolerable as comfort and health standards rose.
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The evolution of domestic construction at Rhyd-y-Car Terrace demonstrates how building practices have adapted in response to observed defects, technological advances and changing social expectations. While modern construction offers superior thermal and moisture performance, traditional buildings demonstrate exceptional durability when properly maintained. Understanding both approaches is essential for effective construction, adaptation and conservation practice.
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[bookmark: _Toc218256410]Figure 1: Pre-1919 Typical Construction Cross-Section
This cross-section illustrates a traditional pre-1919 dwelling characterised by solid stone masonry walls constructed in lime mortar, with no cavity or insulation. The roof is formed using a traditional cut timber structure with natural slate covering, supporting lath and plaster ceilings. Floors typically consisted of earth topped with fine ash and finished with quarry tiles at ground level, while upper floors used solid timber joists with timber floorboards. Openings incorporate a single-glazed box sash window, supported by a timber lintel internally and a brick relieving arch externally, reflecting early structural solutions prior to the widespread use of concrete.
[bookmark: _Toc218256411]Figure 2: 1950 Typical Construction Cross-Section
This image shows a mid-twentieth-century dwelling constructed using an early cavity wall system, with a brick outer leaf and concrete block inner leaf connected by early steel wall ties, but without cavity insulation. The roof structure consists of an early prefabricated TRADA truss with a plaster ceiling, reflecting post-war efforts to improve construction speed and efficiency. Structural openings are formed using concrete lintels, and the ground floor is a solid concrete slab without insulation, indicative of limited understanding of thermal performance during this period. Timber joists and timber floorboards remain in use, demonstrating continuity with earlier construction methods.
[bookmark: _Toc218256412]Figure 3: Post-2000 Typical Construction Cross-Section
The post-2000 cross-section demonstrates modern performance-based construction, featuring an insulated cavity wall with a brick outer leaf, concrete block inner leaf, damp proof course and ventilation. A Catnic galvanised steel cavity lintel is used above openings, providing both structural support and moisture control. The roof comprises a modern trussed system incorporating a breather membrane and thermal insulation, with plasterboard ceilings replacing traditional finishes. The floor construction shown is a suspended concrete block and beam system, incorporating precast concrete beams, infill blocks and a ventilated sub-floor void, with chipboard decking above, reflecting contemporary approaches to moisture control, durability and thermal efficiency.
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