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A vital element of scientific research on the preservation of cultural assets and their architectural restoration is the relationship between a theoretical preparation based on a historically critical approach and an understanding of construction. Studies incorporating architectural examinations, detailed photographic records, and observations of the building's conservation state provide evidence of cultural values, structural condition, and detailed information on its construction design. In this way, we can appreciate its cultural heritage more deeply. Furthermore, cultural assets can be restated through intervention measures and restoration stages based on the building's technical characteristics, construction process, and pathologies (Ascione, de Rossi and Vanoli, 2011). 
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A cultural asset is a building that combines formal and technical elements with an immaterial dimension that is highly significant and valuable to the population. However, these buildings may present several pathologies due to outdated materials and techniques. The inspection of cultural assets should therefore use non-destructive methods to assess building pathologies without causing damage to their structure (Resende et al., 2022).


In 1882, the Ancient Monuments Protection Act became Britain's first Act to preserve archaeological and historic sites. The Town and Country Planning Act of 1947 began listing buildings and structures of unique historical, architectural, or cultural importance. This Act also explicitly introduced the concept of a listed building, a status which now carries total statutory obligations of care and conservation (UK Parliament, 2019). 
The ALEX Building (UWTSD) was formally the Swansea Central Library. The building in Swansea city centre on Alexandra Road is a Grade II listed 19th-century building built by architect Henry Holtom of Dewsbury in 1887.
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The former Swansea central library closed in 2007. Despite its Grade II listing, the University bought the building and invested £8 million in refurbishing, restoring, and extending the former Central Library building. ALEX Building officially opened on September 29, 2016. as an educational establishment for UWTSD where students, staff, alumni, and visitors benefit from the thriving creative environment in the heart of the city centre. 

[bookmark: _Toc106656601][bookmark: _Toc106657216]Structure and building materials of the ALEX building (UWTSD)

The main extension to the building is the twin wall façade which runs 38 metres from the Alexandra Road elevation. The new extension provides an additional 657m2, including a new reception area off Alexandra Road, workshops, teaching rooms, and design studios. However, visual transparency was critical for the new extension to express the original scale and features of the historic fabric (uk.aluk.com, n.d.). The rest of the material consists of a 3-storey building with possible concrete foundation, limestone, bricks, cement, timber frames and structures, wooden doors/window frames, single glazed glass windows and slate roofing. 
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[bookmark: _Toc106656602][bookmark: _Toc106657217]Approaches for surveying the ALEX building (UWTSD)

A visual survey of the exterior and interior of the ALEX building was performed using visual inspections supported by photographic images of observed defects and a risk assessment tool to determine compliance with essential (regulatory) requirements and identify risk factors and their impact on the operational safety of the building. These factors contributed to determining its security and its future functional alternatives. Upon inspection of the ALEX building, an official inspection report was generated, containing an assessment of the building regarding compliance with such essential requirements as mechanical resistance and stability, fire safety, hygiene, health, and environmental protection, as well as safety and accessibility in use of the building (Druķis, Gaile and Pakrastiņš, 2017).

In a visual inspection, things were checked that affected the fabric of the building, not just aesthetics but also defects that would most likely cause structural problems. The exterior of the building looked at the top of the building on the chimney, roof, gutters, windows, and doors going down to ground level. A thorough walk around the exterior showed that the ALEX building's geographical location in Wales had impacted the building due to weathering. Wales is constantly raining, and rainwater damage is the predominant cause of defects and fabric failure affecting the ALEX building.


Defect images of the exterior of the ALEX building
[image: A group of kites flying in the sky

Description automatically generated with low confidence][image: A plant growing out of a window

Description automatically generated with low confidence][image: A picture containing outdoor, building, window, concrete

Description automatically generated] [image: A picture containing building, window, old

Description automatically generated] [image: A picture containing building, brick, outdoor, stone

Description automatically generated]

Surveying the building interior included a walkabout starting from the basement of the building, going up to floor by floor, and inspecting every level throughout the building to the roof. Mechanical stability and resistance of the building were critical aspects of the evaluation, as were safety in the event of a fire, hygiene, health, the environment of the building, and accessibility and safety in the use of the building. A walkabout around the inside of the building revealed dampness, mould, and cracks which had resulted from rainwater damage.

Defect images of the interior of the ALEX building
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Imagine that cultural assets need to be evaluated for damage. Consequently, it is imperative to employ non-destructive testing procedures which do not cause harm or interfere with the building's physical-mechanical characteristics (Moropoulou et al., 2013). A variety of non-destructive tests are applied to inspect cultural assets, including visual inspection, infrared thermal imaging (Kordatos et al., 2013), ultrasound wave propagation velocity (Molero et al., 2009), acoustic emission (Carpinteri and Lacidogna, 2006), and electrical resistivity (Sengul, 2014). The type of pathology and the material to be inspected determine what kind of test to use.


[bookmark: _Toc106656603][bookmark: _Toc106657218]Methodology. 
Visual Inspection: It is common to use visual inspection to control quality, acquire data, and analyze it. An assessment using visual senses, such as vision, hearing, touch, and smell, as well as non-specialized inspection equipment, is used in the maintenance of facilities (studylib.net, n.d.) 
Below are the parameters used to inspect structural elements and the building itself:
· Information about ALEX building use
·  Information about the physical environment (location/weather)
·  Building photographs 
· The dimensions of the structural elements
·  Deterioration/damage of the roof structure
·  Damages and decays to floors
· [bookmark: _Hlk106628703]Building structure (walls, columns, arches, transitions, domes).
During the inspection process, each structural element is examined both inside and outside the building. The data collection was qualitative and recorded based on the risk evaluation. Each inspection results in a statement of assessment. The scale of review is as follows: 
· "0" - signifies the excellent condition or complete safety. There are no defects found. No action is required.
· "1" - In good condition/safe. The building has a few minor defects that do not threaten its safety. Be cautious during maintenance.
· "2" - In need of repair or improvement. Several deficiencies pose a threat to the building's security. They should be corrected as soon as possible.
· “3” - Hazardous conditions. Several defects have been identified that pose a significant risk to the building's safety. As a result, the facility needs to be immediately stopped from being used (Druķis, Gaile and Pakrastiņš, 2017).




Building structure, for example, Inspections of compliance with the hygiene, health, and environment requirements of the building involve visual inspections of the interior and exterior to assess potential health and safety issues, as well as potential environmental hazards. A score of "2" would be recorded on the risk assessment. 
[bookmark: _Toc106656604][bookmark: _Toc106657219]The Defects in the ALEX building (UWTSD)

Some of the defects include separation of rendering mortar, the occurrence of cracks, blisters, mould, and biological growth, loss of paint adhesion, and damage to door frames and window frames. Upon walking around the building, I noticed the slate roof and building walls were covered with moss, plants, and shrubs. This observation meant the amount of greenery we see on the building roof and walls reflects the number of roots within the building masonry eating away at the motor and the lime causing more damage and conduits for water making the building wetter and colder. Once the walls are wet, they suck the heat out of the building. In addition, blown render water trapped behind the render, which will cause damage internally to the building, could affect the ceilings, skirting boards, fittings, joy stands, and timber lintels would cause wet rot or dry rot, resulting in possible collapsing of floors and ceilings causing extensive damage to repair. 
The façade of the building is constructed of solid limestone and brick walls. The walls on the façade have cracks that are moving due to the moisture content in the ground. When water gets in through cracks, it cannot get out, leaving us with more cracks. It is always possible to map cracks from a weak point from the corner of a window to another window or corner of a door opening. The cracks can be tracked to their widest point and away from where the fault line typically occurs. We might encounter rotten timber lintel behind the walls if we follow specific directions. A crack wider than 5mm or 10mm indicates a structural issue that needs immediate attention by a structural surveyor. The ALEX building is a listed building, and the repair must be in the likeness of the original this could cost hundreds and thousands of pounds to repair if it’s not remedied as soon as possible.


[bookmark: _Toc106656605][bookmark: _Toc106657220]Defect Analysis of the ALEX building (UWTSD)
The majority of cracks and blisters were found in a few places. This is because the rendering mortar detaches from the bottom part of the facade due to mechanical action and impact from the transport of goods. Such manifestations can also be observed in the corner regions and protruding elements of the façade. In the upper part of the façades, near flashing, gutters, and rainwater piping, mould is to be found. There is a possibility that water has penetrated these regions, increasing humidity and favouring the formation of biofilms. Other parts of the building contained biological growths. The upper parts of the door cornices show signs of disintegration of the paint. This damage is most prevalent on the south façade because of the lower level of sunlight, which causes more humidity in the coating and leads to more dust formation. In addition, the cast iron door frames, made of cast iron originally, oxidized near the ground due to urine and cleaning solutions. 
Damage to the façade of the building compromises the integrity of the decorative elements that make the building a historical landmark. In addition, a constant presence of moisture caused by the lack of a maintenance program (cleaning the façades, repairing cracks, and repainting) promotes damages such as mould growth, vesicle formation, paint disintegration, and frame corrosion. The building must therefore have a strategy for repairing the damage and extending its service life.
[bookmark: _Hlk106656101][bookmark: _Toc106656606][bookmark: _Toc106657221]Moisture-induced damage to the ALEX building (UWTSD)
Rainwater must be drained, and the roof must be waterproofed. Facades need to be stripped of mechanical protection, existing waterproofing, and rendering mortar before a new waterproofing system can be installed. Additionally, there is a need for a new roof design, including flashings, gutters, and sizing of the ducts designed to drain rainwater. By implementing these measures, the primary sources of moisture that damage facade components will be eliminated.
A palliative measure to delay the onset of this problem is the removal of the entire rendering mortar (approximately 1 m high) of the façade in case moisture penetrates through capillary pores at the base. Following the application of a polymeric mortar, another layer of rendering mortar must be applied, and then a clear mineral paint. The pores in the capillary will then be sealed, preventing moisture from leaking through.
[bookmark: _Toc106656607][bookmark: _Toc106657222]Repairing the façades of the ALEX building (UWTSD)
It is recommended to perform the repair procedure on a small section of the façade to ensure that the process can be validated. Next, it is recommended to wash the façades so that infrared thermal imaging or percussion tests can be performed to detect paint and render mortar adhesion. Finally, the facade should be cleaned using a water jet under pressure with a fan-type nozzle, neutral detergent, and a soft brush. Removing graffiti stains with an organic solvent before washing in graffiti-affected regions is imperative. To apply new rendering mortar, sawing the problematic areas and cleaning and preparing the area are required. After the first rendering layer, mortar has dried for at least 72 hours, and a new one should be applied. A cementitious matrix with comparable properties to the rendering mortar must be fabricated from the materials used to manufacture the original mortar (Arizzi, Viles and Cultrone, 2012).
During the application of the mortar, the workability, water retention, and the best time for finishing the surface must be observed and adjusted. A subsequent evaluation must consider the occurrence of cracks, the finishing surface's quality, and the adhesion's strength. The mortar and the repair procedure can be accepted if all the requirements are met. However, in cases where the quality requirements for a mortar are not met, it may be necessary to modify the dosage and/or the recovery procedure.
[bookmark: _Toc106656608][bookmark: _Toc106657223]The treatment of cracks in the ALEX building (UWTSD)
[bookmark: _Hlk106654457]You can treat cracks while repairing detached areas simultaneously. For example, to widen gaps, first saw them and then vacuum them. Afterwards, openings should be filled with epoxy mortar of low hardness (30-40 shore A) to absorb deformation stresses on the facade without generating new cracks. You can also use polyester mesh to prevent cracks (Fabio et al., 2020).
[bookmark: _Toc106656609][bookmark: _Toc106657224]Decorative painting of the ALEX building (UWTSD)
Facades must be repainted and rewashed after the damaged areas have been repaired. For this, it is essential to evaluate the properties of the original paint concerning the permeability to water vapour, which directly affects the moisture diffusion of the coating. For example, applying a mineral coat should be done 14 days after the surface has been completed. This type of paint has a more excellent permeability to water vapour and prevents the development of pathologies caused by moisture entering capillary pores (Fabio et al., 2020).
[bookmark: _Toc106656610][bookmark: _Toc106657225]Prognosis and remediation of the ALEX building (UWTSD)

Regarding maintenance and repair, repairs are often necessary after poor maintenance has occurred. However, in the case of the ALEX building, regular maintenance is essential. Therefore, the most appropriate way to maintain this building is to schedule routine maintenance. Maintenance that requires more repairs isn't always the best option; it's always more costly and time-consuming. Instead, facilities should simply be well maintained through regular maintenance.
The importance of maintenance is not just because it makes the building look good, but because it makes the building function as it was intended, and in the long term, it saves money, costs, and time. We can see there is a problem with a building when there is greenery growing on it, whether it is moss or plants because the plants feed off the moisture from the building. We can also see water running down the wall due to failed joints on rainwater goods. Again, this is just a maintenance issue, but you can see that water got behind the render, so the wall is wet, and water is trapped; this will be a repetitive problem as the water will cause internal damage. When water gets into the building, it can cause damage to the ceiling, skirting boards, fittings, joy stands, and timber lintels. At that point, we may be looking at wet rot, possibly even dry rot, and we may have entire floors collapsing. 
The building is listed, so maintenance and repair are on a like-for-like basis for things like rain gutters, rainwater goods, bricks, etc. You do not require special permission to repair or maintain if the materials are appropriate. However, we will need listed building consent for further damage, such as damage to joy stands and losing floors, replacing windows, and replacing ceilings. Since we have a consent issue, we must allow time for the permission to be granted. In the end, decay and moisture will not disappear, and the costs will continue to rise. There is another issue with the ALEX building's access since it is on a pedestrian footpath. If we were to put scaffolding around the building, we would have to close Alexander Road, which would increase expenses and costs. So, this building needs immediate attention before it gets to this stage, which is inevitable if the observed defects are not remedied.


[bookmark: _Toc106657226]Maintenance and Facilities Audit ALEX building (UWTSD)
[bookmark: _Hlk106652622]Core Business: During a facilities management audit, the first step is to confirm the organization's core business. - ALEX building (UWTSD) offers a distinctive 'system-based' approach to learning that combines traditional higher education with vocational, professional, and academic research activities. It offers a well-defined undergraduate and postgraduate curriculum designed to enhance graduate attributes in the areas of employability, enterprise, sustainable education, and global citizenship. The Higher Education Funding Council approved fee and Access Plans for the University for Wales (HEFCW). Providing a university experience of the highest quality to students from various backgrounds and providing funds for enhanced student facilities is made possible by the fees charged by the University. University of Wales Trinity Saint David Council approved the fee plan, developed in consultation with the Trinity Saint David Students' Union (“Mission and Vision | UWTSD”).
Condition of Building
A building's condition includes its mechanical and electrical systems, as well as its infrastructure. The first step of the assessment would be an in-depth walkthrough followed by a cost analysis for each item, but in this audit, costs were not available. However, the building opened in 1887 as the Central Library for Swansea; the building is 135 years old. ALEX building (UWTSD) is an addition to the existing Grade 2 listed building of 1,557m2. Designed with a modern glazed double-skin facade, the extension adds 657m2 and includes a reception area, workshops, study areas, a new lift, and a seminar room. A double-skin energy-saving glass wall inside the building allowed clear views of the original architecture and was designed by Design2e. An energy-efficient finish was achieved with a south-facing glass façade with peak sun exposure. Solar shading was achieved by utilizing coloured glass sheets, which have been designed with toggles to create 'shelves' for the glass, simplifying maintenance. With the goal of maintaining the required tension levels despite seasonal and daily temperature fluctuations, the glass sheets have been hung with springs. 
As part of Designe2e SMART designs, fans were placed at the top and vents at the bottom to facilitate airflow within the building (Design2e, n.d.). The £8 million in refurbishing, restoring, and extending the ALEX building (UWTSD) has allowed the adaptation of the latest cutting-edge technologies for the building to be in excellent condition. As for the rest of the materials, on the original part of the building, there is a concrete foundation, limestone, bricks, cement, timber frames and structures, wooden doors/window frames, single glazed glass windows, and slate roofing. This part of the building is in a fair condition due to its age and listed building classification.
Auditable Assets Include for ALEX building (UWTSD):
· Furnishings (including desks and chairs).
· HVAC systems.
· IT equipment (including software licenses, computers, mobile devices, printers, and radios).
· Lighting.
· Paints.
· Plant equipment or machinery.
· Plumbing.
· Safety equipment.
· Security devices (including keys and badges).
· Signs.
· Tools and instruments.
· Uniforms.
· Vehicles.
Maintenance for ALEX building (UWTSD)
Direct/Indirect Maintenance Support services include both personnel (such as mechanics, electricians, technicians, etc.) and fixed annual expenses (such as insurance, taxes, utilities, etc.) that are required to support the organization's core business. Service contracts include landscaping, security, food services, and so on. Facilities are repaired and maintained with the help of these services. External services include IT support, accounting, facility construction, design and engineering, and delivery and shipping (www.designingbuildings.co.uk, n.d.).
The University follows SAMP ISO 55000 Guidelines for Strategic Asset Management Plan. A SAMP specifies how organizational objectives are to be converted into asset management objectives, the method of developing asset management plans, and the role of the asset management system. To achieve the asset management objectives of an organization, asset management plans specify the activities, resources, and timescales required for individual assets or groups of assets. 
Asset Management Strategy for ALEX building (UWTSD)
Top management, employees, and stakeholders should implement planning, control (e.g. policies, processes, and monitoring actions), and activities to minimize risks and maximize opportunities. An organization can assess the performance of assets and asset systems at different levels with asset management. Additionally, it allows the application of analytical approaches over an asset's life cycle (from conception to disposal, including potential post-disposal liabilities) (www.designingbuildings.co.uk, n.d.).
A system for asset management consists of several interconnected and interdependent components within an organization that establishes asset management policy, objectives and the processes for achieving them. Asset management systems include policies, plans, business processes, and information systems that collaborate to ensure the execution of asset management activities. By developing, coordinating, and controlling asset management activities over the different life cycle stages and aligning these activities with organizational goals, an asset management system provides a structured approach to asset management by organizations. An asset management system can help understand assets, their performance, the risks associated with managing assets, investment needs, and asset value as input to decision making and organizational strategic planning (BS ISO 55000:2014).
The purpose of assets is to provide value to the organization and its stakeholders. In asset management, the organizational objectives translate into technical and financial decisions, plans, and activities. Creating, operating, and improving asset management within an organization requires leadership and commitment from all levels of management. As a means of effectively governing an organization, assurance is needed. Therefore, the asset management system, as well as assets, are subject to validation (BS ISO 55000:2014).
Evaluation ALEX building (UWTSD)
Using the information gathered, categorize everything using benchmarks from the Building Owners and Managers Association International (BOMA International) or the Royal Institution of Chartered Surveyors (RICS).


Future Strategies ALEX building (UWTSD)
Building maintenance budgets are spent mostly on preventing or repairing defects in buildings. As a result, a building defect reduces the lifespan of the building, affects the health and safety of its users, prevents the building from performing its functions efficiently, and causes waste in the repair process (Watt D 2007). To avoid costly repairs and processes, you must identify which assets you are responsible for managing, monitoring, and maintaining (i.e., the assets you are responsible for). Locate your assets precisely, ensure you are aware of the location of your assets at all times, Understand how your products function and how they operate, Ensure that each asset performs appropriately when needed by developing an asset care (maintenance) program, and Verify that you complete all these activities correctly to optimize your operating costs and extend the useful life of your assets to what was required by the initial design and installation (Davis, 2007).
There are six essential components of a sound asset management strategy: work identification and control, job planning, work order scheduling, preventative and predictive optimization, materials coordination, and scheduled outage/shutdown coordination. 
[bookmark: _Hlk106653932]The most critical component of a sound AMS is work identification and control. Optimizing any of the others without this fundamental function is virtually impossible. Therefore, three cardinal rules apply and that affect and involve all the other components (Davis, 2007).
· No work order, No work
· No work order, No Parts
· No parts, no work


[bookmark: _Toc106657227]Conclusion
The relationship between a theoretical preparation based on a historically critical approach and an understanding of construction is vital for scientific research on cultural assets. Architectural examinations, detailed photographic records, and observations of the building's conservation state provide evidence of the building's cultural values, structural condition, and construction design. The ALEX building UWTSD costs £8 million to renovate, restore, and extend. Cracks, blisters, mould, and biological growth are some defects, as well as paint adhesion issues and damage to doors and windows as some of the defects observed. As a result, the building's roof and walls were covered with greenery because roots were eating away at the motor and lime in the masonry, causing more damage and making the building wetter and colder. The heat was absorbed by wet walls whenever the building was damp. It is, therefore, most appropriate to maintain this building through routine maintenance.
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