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ABSTRACT
The main aim of this research is to assess and propose effective strategies for damp control in existing residential buildings in Harmony Estate, Ilorin. Data for the study were collected using questionnaires administered to residents and construction professionals within the Ilorin construction industry. A total of 75 questionnaires were distributed and successfully retrieved. The data collected were analyzed using the Mean Item Score (MIS) to rank various effective strategies for damp control. The analysis revealed that the major causes of dampness affecting residential buildings in Harmony Estate include cracks in walls, absence of a Damp-Proof Course (DPC), rising damp, inadequate drainage systems, and poor roofing and guttering, with mean item scores of 4.44, 4.36, 4.30, 4.28, and 4.18 respectively. The study recommends that effective damp control requires the mandatory installation of DPCs, training of skilled artisans, public education, and subsidies for damp-proofing materials. Regular inspections, integration of damp-proofing measures in housing policies, community monitoring, and the adoption of sustainable design practices are also essential to prevent and manage dampness in buildings. In conclusion, effective strategies for damp control in existing building structures in Harmony Estate, Ilorin, include the use of modern construction materials, enhanced artisan training to improve application of control methods, regular inspection and maintenance to reduce damp-related defects, active community involvement to promote sustainable damp solutions, and government regulation to enforce moisture control in buildings.
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CHAPTER ONE
INTRODUCTION
1.1     Background of the Study
According to (Umar et al., 2019). Dampness is one of the most persistent and destructive challenges affecting the durability, aesthetic appeal, and health safety of buildings, particularly in tropical regions like Nigeria. It often results from poor construction practices, inadequate maintenance, or environmental factors such as high rainfall, groundwater conditions, or faulty drainage systems. In residential buildings, dampness manifests through water stains, peeling paint, mold growth, and structural deterioration, all of which reduce the value and usability of the property (Olotuah & Taiwo, 2015).
In the Nigerian residential construction sector, damp-related defects have remained widespread due to several compounding factors: inadequate design detailing, poor drainage infrastructure, substandard materials, and the absence of preventive maintenance culture (Akinola & Jimoh, 2018). The manifestation of dampness is usually evident in forms such as peeling paints, mold and mildew, rotten timbers, musty odors, discolored patches on walls and ceilings, and in severe cases, corrosion of embedded reinforcements. These manifestations not only reduce the habitability of the space but also contribute to the long-term deterioration of buildings (Odeyemi et al., 2021).
Several studies have confirmed a link between damp indoor environments and adverse health outcomes, especially respiratory illnesses such as asthma, bronchitis, and allergic reactions (Daniyan et al., 2020). According to the World Health Organization (2018), indoor dampness contributes to nearly 20–50% of building-related health issues globally. This highlights the need for effective damp control strategies, especially in residential environments where prolonged exposure can severely affect children and the elderly.
The occurrence of dampness in existing buildings poses a serious threat to the occupants' health and safety due to the associated risks of respiratory illnesses and allergic reactions caused by mold spores and mildew (Umar et al., 2019). Moreover, it accelerates the degradation of building materials, increases maintenance costs, and shortens the lifespan of structures. In Harmony Estate, Ilorin, Kwara State, several residential buildings exhibit visible signs of damp-related defects, despite being relatively modern. This has prompted the need to investigate the causes and develop effective strategies for damp control tailored to the local environment and construction practices.
Globally, effective damp control strategies range from construction-phase methods like the inclusion of Damp-Proof Courses (DPC), membranes, and water-repellent additives, to post-construction interventions such as chemical injection, improved ventilation, and re-rendering of walls (Kumar & Gupta, 2016). However, in developing countries such as Nigeria, the adoption of these strategies is often hindered by economic constraints, low awareness, poor enforcement of building codes, and limited technical capacity (Umar et al., 2019). Consequently, homeowners often resort to surface treatments or cosmetic repairs, which fail to address the root causes of moisture ingress. As highlighted by Okereke and Ugwu (BB2021), achieving effective damp control requires a holistic approach that includes preventive construction techniques, regular maintenance, public awareness, and policy enforcement. It also demands location-specific studies to identify dominant causes and effective mitigation methods suitable to the local context. This forms the rationale for the present research.
This study focuses on existing residential buildings in Harmony Estate, Ilorin, Kwara State. It seeks to identify the major causes of dampness, assess the effectiveness of current control practices, and propose sustainable and context-sensitive solutions. The findings from this research will serve as a practical guide for homeowners, construction professionals, and regulatory bodies, contributing to healthier living environments and longer-lasting buildings.

1.2	Statement of the Problem
Dampness in existing residential structures remains a major challenge despite the availability of various control methods. In Harmony Estate, Ilorin, several buildings continue to experience recurring damp-related issues, which undermine their structural stability, shorten their service life, and negatively impact indoor air quality. 
According to Obinna and Ekweozor (2020), moisture-related defects such as rising damp and condensation are common in Nigerian homes and are often left untreated or poorly repaired. The limited effectiveness of some damp-proofing strategies is frequently linked to poor maintenance practices, improper installation procedures, or the application of unsuitable materials (Okereke & Ugwu, 2021).
Additionally, the financial burden of implementing damp control measures in already-constructed buildings can be significant. This often results in incomplete or substandard interventions that fail to ensure long-term effectiveness (Umar et al., 2019). Many homeowners opt for temporary or surface-level repairs, such as repainting, rather than addressing the underlying causes of moisture ingress.
There is also a noticeable lack of thorough evaluation regarding the performance of different damp control strategies in existing residential structures over time. While certain studies have emphasized newly constructed buildings where damp-proofing is integrated during the building phase (Kumar & Gupta, 2016), little attention has been paid to assessing the long-term viability and effectiveness of remedial damp treatments in older structures.
This study seeks to close this gap by examining the performance of various strategies for damp control in existing buildings within Harmony Estate, identifying their strengths and limitations, and suggesting practical approaches for long-term damp mitigation. As Daniyan et al.,(2020) highlight, managing indoor dampness is essential for both structural durability and public health.
This research specifically evaluates the Strategies for damp control  in residential buildings within Harmony Estate, aiming to determine the most reliable methods based on different building conditions and to propose sustainable solutions for effective moisture management in aging structures.

1.3	Aim and Objectives of the Study
1.3.1   Aim:
The aim of this is to assess and propose effective strategies for damp control of existing residential buildings in Harmony Estate, Ilorin.
1.3.2    Objectives:
1.	To identify the types and causes of dampness affecting residential buildings in Harmony Estate.
2.	To examine various damp control techniques and their application.
3.	To propose practical and sustainable strategies for effective damp control.

1.4      Research Questions
1. What are the main causes and forms of dampness observed in residential buildings within Harmony Estate?
2. What are damp control techniques and their application?
3. What sustainable measures can be implemented to improve the effectiveness of damp control?

1.5     Significance of the Study 
This study is significant as it provides detailed insights into the challenges associated with dampness in residential buildings, particularly within Harmony Estate. Dampness is widely recognized as a persistent problem in existing structures, especially where maintenance and moisture protection have been neglected (Kurda et al., 2018). The findings will aid homeowners, facility managers, and construction professionals in adopting proactive and cost-effective solutions for mitigating damp-related issues.
Furthermore, the study contributes to the academic discourse on building pathology and maintenance by offering empirical data on the performance of damp control techniques in aged residential buildings. Studies such as those by Jelle (2017) and Korjenic et al. (2015) emphasize the need for research that bridges the gap between theoretical solutions and real-world application in existing housing stock.
The research holds public health implications, as prolonged exposure to damp indoor environments is associated with respiratory ailments and other health risks (Fisk et al., 2020). By identifying effective strategies to control moisture intrusion, the study promotes healthier indoor environments for residents. This study also supports the drive for sustainable housing by offering recommendations that can help reduce long-term maintenance costs and enhance the lifespan of building structures. Implementing reliable damp control strategies aligns with sustainable development goals and improves the overall resilience of housing in tropical climates like that of Ilorin (Adegun & Adedeji, 2017).

1.6	Scope of the Study
This research is limited to residential buildings located within Harmony Estate in Ilorin, Kwara State. It focuses on existing structures (minimum of five years old) that are experiencing damp-related problems. The study covers both single-family and multi-family housing units and considers both construction-related and maintenance-related causes of dampness.

1.7	Limitation
It has not been possible to conduct this research nationwide due to the limited time but the research only carried out in harmony estate Ilorin Kwara state.

1.8	Definition of Terms
i. Dampness: The presence of excessive moisture in building materials, leading to structural deterioration and indoor environmental problems.
ii. Damp Control Measures: Techniques used to prevent or mitigate dampness in buildings, including waterproofing, ventilation, drainage improvements, and the use of moisture-resistant materials.
iii. Damp-Proof Course (DPC): A protective barrier, usually made of bitumen, plastic, or slate, installed in walls to prevent rising damp from the ground.
iv. Rising Damp: Moisture that moves upward through a building’s walls due to capillary action from the ground.
v. Condensation: The process by which moisture in the air turns into water droplets on cold surfaces, often leading to damp-related problems.
vi. Structural Integrity: The ability of a building to maintain its stability and durability without suffering major damage due to environmental factors such as moisture.

















CHAPTER TWO
LITERATURE REVIEW
2.1	Introduction
Dampness in buildings is a major concern in the construction and real estate industries, affecting both new and existing structures. It is recognized as one of the leading causes of structural degradation, indoor air quality issues, and occupant health problems. Excess moisture in buildings can weaken structural components, promote the growth of mold and fungi, and reduce the thermal efficiency of building materials (Hughes & Hughes, 2015). Over time, uncontrolled dampness can lead to material decay, corrosion of embedded metal structures, and increased maintenance costs (Smith & Roberts, 2016).
The problem of dampness is especially prevalent in older buildings, where traditional construction methods often lacked modern damp-proofing techniques. Even in newly constructed buildings, poor workmanship, defective materials, and environmental factors can lead to moisture-related problems. Studies have shown that rising damp, penetrating damp, condensation, and plumbing leaks are the four primary sources of dampness in buildings (Kumar & Lee, 2020). Each of these damp types requires specific control measures to prevent long-term structural and health issues.
Over the years, researchers have developed and tested various damp-proofing strategies, ranging from physical barriers and chemical treatments to ventilation improvements and waterproof coatings. However, their effectiveness varies based on building design, local climate conditions, material properties, and maintenance practices (Oliveira & Ferreira, 2017). While some interventions provide long-term protection, others deteriorate over time, requiring periodic reapplication or reinforcement (Chen & Wu, 2022).
Md. Aminul Islam et al. (2024) describe dampness in buildings arises from multiple factors, including the types of materials used in construction, masonry techniques, and maintenance practices. They emphasize the importance of regular building condition surveys to identify and mitigate dampness issues. Similarly, Ana Catarina Silva et al. (2024) Emphasized that This systematic review identifies building characteristics associated with dampness and mold-related exposure. The management of dampness in existing buildings demands a thorough understanding of how moisture enters, accumulates, and migrates through the structural elements. Older structures, such as many in Harmony Estate, often suffer from rising damp due to the failure or absence of damp-proof courses, as well as penetrating dampness through cracked walls, leaking roofs, or defective plumbing.

2.2	The Concept of Dampness in Buildings
Dampness refers to the presence of excessive moisture within a building’s structure, leading to material degradation and potential health risks for occupants. According to Abdulaziz (2015), dampness in buildings can originate from multiple sources, including rising damp, condensation, penetrating damp, and leakages from plumbing or roofing systems. The persistence of dampness in buildings often results in mold growth, decay of timber structures, corrosion of metal elements, and deterioration of wall finishes.
Dampness in buildings is particularly prevalent in older structures that were constructed without modern damp-proofing technologies. Francis et al. (2018) noted that buildings in humid climates are more prone to damp-related issues due to higher levels of atmospheric moisture. The severity of damp problems varies depending on construction materials, building design, and maintenance practices.
According to Assi et al. (2021), effective damp control involves the use of Damp Proof Course (DPCs) to prevent moisture from rising through walls, which is essential in maintaining the durability of concrete Similarly Sauni et al. (2015) highlight that repairing buildings damaged by dampness and mold can reduce respiratory symptoms and infections among occupants, underscoring the health benefits of addressing moisture issues.
dampness in buildings is a critical issue that arises due to the presence of excess moisture within structural elements. Various researchers have defined dampness based on its causes, effects, and implications, highlighting its impact on building durability, indoor air quality, and occupant health (Odetunde & Onundi, 2019). The definitions reviewed emphasize that dampness can result from rising groundwater, condensation, leakage, or inadequate ventilation, all of which contribute to material degradation and structural instability. Understanding dampness and its characteristics is essential for developing effective control measures to mitigate its negative effects (Ajayi & Kolo, 2017). Having established the definition and significance of dampness, it is necessary to examine the various causes of dampness in buildings, which will provide further insight into its origins and the appropriate preventive strategies.

2.3      Classification of Dampness 
2.3.1.   Rising Damp:
Rising damp is caused by the upward movement of moisture from the ground through porous building materials like bricks and mortar, especially in the absence or failure of a damp-proof course (DPC) (Shahid et al. 2018). It is commonly observed in older buildings and leads to plaster damage, salt deposits, and decay at the base of walls.  Assi et al. (2021) Emphasized that rising damp is exacerbated by capillary suction and the presence of hygroscopic salts, which retain atmospheric moisture and further deteriorate internal finishes.
2.3.2.   Penetrating Damp:
This type of dampness occurs when water infiltrates the building horizontally through defects in walls, roofs, or window joints (Othman et al. 2015). It is frequently caused by poor maintenance, weathering, or construction faults, leading to structural weakening and internal staining. Rahman et al. (2021) emphasized that buildings without proper waterproofing or with damaged exterior components are particularly vulnerable to penetrating damp, especially in high-rainfall regions.
2.3.3.    Condensation Damp
According to Silva et al. (2024) Condensation damp arises from the accumulation of moisture indoors due to human activities like cooking or bathing. When humid air meets cooler surfaces, water condenses, encouraging mold growth and damaging interior Similarly Bako et al. (2019) noted that insufficient ventilation and poor thermal insulation are major contributors. They highlighted that this type of dampness is often misunderstood and improperly treated in residential buildings.
2.3.4.    Construction Damp
Construction damp is due to residual moisture in building materials or exposure to rain during construction (Islam et al. 2024). If materials like concrete or plaster are not given time to dry properly before finishing, long-term damp problems can develop. Idrus et al. (2017) reported that inadequate site protection, combined with premature finishing works, traps moisture within the structure, particularly in tropical environments.




2.4	Causes of dampness in Existing Building 
According to Islam et al. (2024) identify multiple factors contributing to dampness in existing buildings, emphasizing both external and internal sources of moisture accumulation. These causes include:
2.4.1. Poor Drainage Systems
Improper or blocked drainage systems are a significant cause of dampness in buildings. When surface water is not effectively channeled away through gutters and downpipes, it accumulates around foundations and seeps into walls and floors. This results in moisture ingress that deteriorates the internal structure over time. According to Islam et al. (2024), inefficient site drainage allows rainwater to stagnate, which promotes capillary absorption into lower wall sections. Similarly, Shahid et al. (2018) noted that inadequate drainage increases hydrostatic pressure on building envelopes, accelerating water penetration.
2.4.2. Defective or Missing Damp-Proof Courses (DPC)
A damp-proof course serves as a barrier against rising moisture from the ground. When the DPC is absent, poorly installed, or degraded, water travels upwards through walls by capillary action. This results in visible damp patches, plaster decay, and salt efflorescence. Assi et al. (2021) emphasized that in many existing buildings, especially older ones, the failure or absence of DPC is a primary source of rising damp. Rahman et al. (2021) also observed that defective DPCs significantly compromise wall integrity and indoor comfort by allowing groundwater to enter the structure.
2.4.3. Cracked or Porous External Walls
External walls that are cracked, weathered, or constructed with porous materials allow rainwater to penetrate the building. These cracks may result from thermal expansion, poor workmanship, or age-related wear. Othman et al. (2020) explained that porous wall materials, especially in unrendered brickwork, absorb rainwater which eventually manifests as internal dampness. Additionally, Ibrahim and Ahmad (2017) reported that unsealed or deteriorated mortar joints increase wall permeability, making them susceptible to prolonged moisture retention and damp patches.
2.4.4. Leaking Plumbing Systems or Roof Coverings
Leaks from pipes, fittings, or damaged roof components such as flashing and tiles can lead to consistent moisture infiltration. These leaks are often slow and unnoticed, resulting in mold growth and material decay. Choi and Rhee (2019) found that internal plumbing failures are a common source of moisture-related complaints in residential buildings. Similarly, Oloke and Adebayo (2016) identified leaking roof coverings and defective plumbing as critical issues causing persistent dampness and structural deterioration in Nigerian homes.
2.4.5. Lack of Proper Ventilation
Inadequate ventilation traps moisture-laden air inside buildings, especially in spaces like kitchens and bathrooms. This leads to condensation when the humid air meets cooler surfaces, forming damp patches and fostering mold growth. Yau and Chew (2014) observed that poor airflow in humid environments accelerates condensation-related issues, especially in rooms lacking mechanical or cross ventilation. Wani and Khan (2018) supported this by stating that unventilated spaces exhibit higher moisture retention, resulting in black mold on walls and ceilings.
2.4.6. Aging Materials and Structural Wear
As building materials age, they lose their resistance to moisture ingress. Weathered rendering, eroded mortar, and degraded window seals provide direct entry points for water. Salem and Jankowski (2019) stated that aging structures experience increased permeability due to the breakdown of protective barriers, making them more vulnerable to damp conditions. Adekunle and Olanrewaju (2017) also reported that older Nigerian buildings, due to lack of maintenance, are more likely to develop damp-related problems from material fatigue and exposure.

2.5	Damp Control Techniques and Their Application
Dampness in buildings arises from various sources including rising moisture, water penetration, and condensation. Effective control measures must be selected based on the building type, function, and local environmental conditions. This section reviews the major damp control techniques with academic backing and clearly outlines their applications.
2.5.1 Damp Proof Course (DPC)
Damp proof course is a physical barrier, often laid horizontally in walls to block rising dampness from the ground. According to Adewole and Ibitoye (2019), DPC remains the most reliable technique to prevent ground moisture from migrating upward into walls, especially in tropical regions like Nigeria where high groundwater tables are common. Materials such as bitumen sheets, plastic membranes, or metal strips are typically used during construction.

Applications:
· Installed horizontally at the plinth level of walls in new buildings.
· Laid between the foundation and the wall base to stop capillary rise.
· Used as vertical barriers at junctions between walls and floors.
· Chemical injection DPC used in old buildings as a retrofit for failed or missing DPC.
2.5.2 Damp Proof Membrane (DPM)
DPM is a flexible sheet, usually made from high-density polyethylene (HDPE), placed beneath floor slabs to prevent ground moisture ingress. Musa and Ganiyu (2021) emphasized that DPM is highly effective when used in conjunction with DPC, especially in poorly drained soils common in southern Nigeria.
Applications:
· Placed under ground floor slabs during construction.
· Used in bathrooms, kitchens, and laundry areas beneath screed layers.
· Lapped and sealed to connect with the wall DPC, forming a complete envelope.
· Used in substructures like basements and crawl spaces.
2.5.3 Integral Waterproofing
Integral waterproofing involves adding waterproofing admixtures to concrete or mortar during mixing. These additives reduce porosity and water absorption. Olawale and Yusuf (2020) found that concrete mixed with crystalline waterproofing additives showed significantly reduced permeability and was ideal for wet environments.
Applications:
· Used in casting of basement walls, foundations, and water tanks.
· Applied in underground parking decks and retaining walls.
· Suitable for roofs and wet rooms to ensure waterproofing from within.
· Applied in bridge decks and marine structures exposed to water pressure.
2.5.4 Surface Coating and Sealants
Surface treatments involve applying water-resistant coatings to the surface of walls, roofs, or floors. These include bituminous paint, silicone sealants, and acrylic resins. Chukwudi and Etim (2018) showed that silicone coatings applied on external walls reduced penetrating dampness during heavy rainfall in residential buildings by over 60%.

Applications:
· Applied on exterior walls to prevent rainwater penetration.
· Used in bathrooms and wet kitchens for extra surface protection.
· Suitable for repairing damp patches on old or exposed surfaces.
· Applied to basement walls, balconies, and roof decks.
2.5.5 Cavity Wall Construction
Cavity wall construction entails building two walls with a gap (cavity) between them, allowing rainwater that penetrates the outer wall to drain away before reaching the inner wall. Eze and Agunwamba (2017) confirmed that cavity walls outperform solid walls in reducing dampness, particularly in high-rainfall regions.
Applications:
· Constructed in external walls of new buildings in wet climates.
· Used in residential and commercial buildings to improve thermal and moisture control.
· Cavities can be insulated and fitted with weep holes to enhance performance.
· Commonly used in bungalows and multi-storey structures in coastal areas.
2.5.6	Electro-Osmotic Damp Proofing
This is an advanced method that uses low-voltage electricity to reverse the capillary movement of water in damp walls. Onwuka and Jimoh (2021) stated that this method is suitable for heritage buildings where structural interventions are restricted, as it does not damage the original wall fabric.
Applications:
· Used in historical buildings with rising damp.
· Suitable for retrofit projects where DPC is missing.
· Applied in conservation works for heritage and monumental structures.
· Used in combination with monitoring sensors for damp diagnostics.
2.5.7	Improved Drainage Systems
Proper drainage systems around buildings reduce hydrostatic pressure and prevent lateral moisture intrusion. Olorunfemi and Adebayo (2019) highlighted that sloping pavements, French drains, and clean gutters significantly reduce foundation dampness in urban housing estates.
Applications:
· Constructed around buildings to redirect water away from foundations.
· Roof gutters and downpipes connected to storm drains.
· French drains and soak aways installed in poorly drained soils.
· Slope grading of surrounding terrain to promote runoff.
2.5.8	Ventilation Control (for Condensation Damp)
Condensation dampness occurs due to indoor humidity condensing on cold surfaces. Improving ventilation reduces this risk. Ibrahim and Madu (2017) observed that residential flats with good cross-ventilation experienced fewer instances of mold and wall stains.
Applications:
· Installation of windows, louvers, and vents to allow air circulation.
· Use of extractor fans in kitchens and bathrooms.
· Mechanical ventilation systems in closed or large commercial spaces.
· Dehumidifiers and thermal insulation to reduce cold surface exposure.

2.6     Sustainable Measures for Improving the Effectiveness of Damp Control
Implementing sustainable damp control measures in existing buildings is crucial for ensuring long-term structural integrity, indoor air quality, and environmental conservation (Adewole and Ibitoye (2019). These strategies focus on minimizing environmental impact while effectively preventing moisture-related issues. The following sustainable measures can be adopted: 
2.6.1. Use of Eco-Friendly Waterproofing Materials
Sustainable waterproofing involves the use of non-toxic, biodegradable, and recyclable materials such as silicate-based sealants, natural lime plasters, and plant-based resins. These materials reduce environmental harm while providing effective resistance to water ingress. According to Olawale and Yusuf (2020), the use of crystalline admixtures made from eco-friendly compounds significantly enhances the impermeability of concrete structures without releasing harmful chemicals into the environment. Similarly, Bassey et al. (2021) note that lime-based mortars used in restoration projects improve wall breathability while offering long-term moisture resistance in humid climates.
2.6.2. Installation of Green Roofs and Permeable Landscaping
Green roofs absorb rainwater, reduce runoff, and act as natural insulation, thereby mitigating roof dampness. Similarly, permeable pavements and rain gardens around buildings reduce surface water accumulation near foundations. Studies by Ibrahim and Madu (2017) affirm that green landscaping can reduce damp-related issues by enhancing natural drainage and regulating building temperature and humidity. In agreement, Chinyere and Okonkwo (2022) reported that green roofs also reduce the thermal gradient across building envelopes, thus minimizing internal condensation and long-term structural dampness.
2.6.3. Natural Ventilation and Passive Design Strategies
Promoting cross ventilation and using breathable construction materials like earth bricks or lime plaster support passive drying of walls and surfaces. Adequate natural ventilation reduces condensation and internal humidity. Eze and Agunwamba (2017) emphasize that buildings designed with strategic window placement and openable vents show reduced instances of internal dampness caused by trapped moisture. Additionally, Ahmed et al. (2023) found that passive design strategies incorporating stack ventilation and porous finishes resulted in improved moisture regulation in retrofitted buildings across West Africa.
2.6.4. Use of Recycled Damp-Proof Membranes and Barriers
Recycled rubber or plastic membranes serve as effective damp-proof courses (DPCs) while lowering the demand for virgin materials. Musa and Ganiyu (2021) demonstrated that high-performance recycled damp-proof membranes effectively block moisture rise from foundations while contributing to sustainable material reuse. Likewise, Osanyintola and Adeleye (2020) highlight the durability and eco-performance of waste-derived DPC products, noting their role in reducing environmental footprint during building refurbishments.
2.6.5. Sustainable Drainage Systems (SuDS)
These systems manage surface water sustainably by mimicking natural water flow, thus preventing accumulation around building foundations. Techniques such as bioswales, retention ponds, and infiltration trenches promote groundwater recharge and minimize foundation dampness. Olorunfemi and Adebayo (2019) noted that sustainable drainage systems reduce long-term waterlogging and protect buildings against structural moisture damage. Ekanem and Lawal (2022) further demonstrated that properties with integrated SuDS features experienced a 40% reduction in damp-related complaints over a 3-year period compared to conventional drainage.
2.6.6. Moisture Monitoring and Smart Building Technologies
Integrating moisture sensors and smart ventilation controls allows for real-time detection and automatic response to damp conditions. These systems help minimize unnecessary energy use while maintaining optimal humidity levels. Onwuka and Jimoh (2021) highlighted the role of electro-osmotic and sensor-based systems in heritage buildings, where non-invasive, sustainable damp solutions are essential. Supporting this, Taiwo and Makinde (2023) found that sensor-based systems improved early detection of dampness in low-income housing, thereby reducing maintenance costs by over 25%.
2.6.7	Maintenance Education and Sustainable Building Practices
Educating occupants on proper ventilation habits, prompt repair of leaks, and sustainable material use helps preserve damp-proof conditions. Community awareness on moisture management is a long-term sustainability approach to prevent recurrent dampness. According to Adewole and Ibitoye (2019), community-driven maintenance programs and household training reduced damp-related structural decay in social housing projects. Okoro and Benson (2021) also emphasized that incorporating user-friendly maintenance guides significantly improves residents’ engagement in damp prevention efforts, especially in older urban buildings.

2.7	Damp Control Measures in an existing building 
Several damp control measures have been developed to address moisture issues. These interventions vary in effectiveness depending on factors such as building materials, climatic conditions, and maintenance practices.
2.7.1	Physical Damp-Proofing Methods
According to Lubelli et al. (2018) identify various physical damp-proofing methods as effective strategies for preventing moisture ingress in buildings. These methods include:
i. Damp-Proof Course (DPC): A horizontal barrier made of materials such as slate, bitumen, plastic, or metal sheets installed at the base of walls to prevent rising damp from the ground. Lubelli et al. (2018) noted its long-standing efficacy in heritage and modern buildings.
ii. Damp-Proof Membrane (DPM): A flexible sheet, typically made of polyethylene, placed beneath concrete floors to prevent moisture from penetrating upward. As shown in research by de Freitas et al. (2015), DPMs play a critical role in reducing capillary action in new constructions.
iii. Cavity Wall Construction: A technique where two parallel walls are separated by an air gap to prevent moisture transfer from external walls to the interior. Ahmad and Ismail (2017) identified it as highly effective in humid environments.
iv. Surface Waterproofing: The application of impermeable coatings, sealants, or water-resistant plasters on external walls to prevent rainwater penetration. Studies by Šavija and Luković (2016) confirmed its effectiveness in prolonging façade durability.
v. Basement Tanking: A method involving the application of a waterproof cement-based slurry or membrane to basement walls and floors to resist underground water pressure. According to Zhou et al. (2020), it significantly enhances the performance of underground spaces.
vi. Overhanging Eaves and Drip Projections: Architectural features designed to direct rainwater away from walls, reducing exposure to moisture. Lubelli et al. (2018) emphasize their relevance in controlling surface runoff.
vii. Proper Drainage and Landscaping: Ensuring adequate site grading, French drains, and gutter systems to divert water away from building foundations. As supported by de Freitas et al. (2015), effective site drainage is fundamental to long-term moisture management.
2.7.2	Chemical Damp-Proofing Treatment
Gupta et al. (2022) identify various chemical damp-proofing treatments as effective solutions for preventing moisture ingress and mitigating rising damp in buildings. The key methods include:
i. Silicone-Based Water Repellents: These are applied to masonry surfaces to form a hydrophobic layer that prevents water penetration while allowing the material to breathe. Effective for external walls but requires periodic reapplication. Research by Rossi and Antonucci (2019) shows their breathability makes them ideal for stone and brick surfaces.
ii. Hydrophobic Creams and Gels: These penetrate deep into porous materials, creating a long-lasting damp-proof barrier. Gupta et al. (2022) highlight their effectiveness in treating rising damp without major structural interventions.
iii. Cementitious Waterproofing Compounds: Applied as slurry to walls and floors, these compounds form a waterproof coating. Effective for basements and water-retaining structures but may require reinforcement in high-moisture areas. As demonstrated by Zhou et al. (2020), they offer strong mechanical adhesion and durability.
iv. Epoxy and Polyurethane Coatings: These create an impermeable seal against moisture and are particularly effective for floors, basements, and industrial structures. However, they may limit the breathability of walls, leading to potential condensation issues. Ahmad and Ismail (2017) highlighted their performance in water-prone areas.
v. Silicate-Based Penetrants: These react with the building material to form a waterproof crystalline structure within the pores. Suitable for concrete and masonry, offering long-term protection against moisture ingress.
vi. Chemical Injection Damp-Proof Course (DPC): This involves injecting silicone- or resin-based chemicals into walls to form a moisture-resistant barrier. Gupta et al. (2022) emphasize its effectiveness for retrofitting older buildings with rising damp issues.
2.7.3	Ventilation and Moisture Control Strategies
Islam et al. (2024) identify various ventilation and moisture control strategies as essential measures for mitigating dampness and maintaining a healthy indoor environment in buildings. The key strategies include:
i. Natural Ventilation: Allowing air movement through windows, vents, and openings to reduce indoor humidity levels. Islam et al. (2024) emphasize that cross-ventilation is particularly effective in preventing condensation and mold growth. 
ii. Mechanical Ventilation Systems: Using exhaust fans, air vents, and whole-house ventilation systems to regulate moisture levels. These systems are especially beneficial in high-humidity areas such as kitchens, bathrooms, and basements. Studies by Nazari and Baird (2020) indicate that they significantly lower mold incidence.
iii. Dehumidification: Employing dehumidifiers to extract excess moisture from indoor air. Islam et al. (2024) highlight that this method is effective in areas with consistently high humidity but requires regular maintenance for optimal performance.
iv. Vapor Barriers and Breathable Membranes: Installing moisture-resistant barriers in walls, floors, and roofs to prevent water vapor infiltration while allowing controlled moisture escape. This strategy is particularly useful in preventing interstitial condensation in insulated structures.
v. Air Conditioning and HVAC Systems: Properly maintaining air conditioning and heating systems to regulate indoor temperature and humidity. Islam et al. (2024) note that HVAC systems with integrated humidity control functions effectively prevent moisture buildup.
vi. Smart Moisture Sensors and Controls: Implementing automated moisture control systems that monitor and adjust humidity levels in real time. These systems enhance efficiency by preventing excessive dampness while optimizing energy use.
vii. Proper Drainage and Landscaping: Ensuring that surface water is directed away from buildings through effective grading, gutters, and drainage systems. Islam et al. (2024) emphasize that managing external moisture sources complements internal ventilation strategies
2.7.4	Waterproofing and Surface Treatment Method 
Gupta et al. (2022) identify various waterproofing and surface treatment methods as effective strategies for preventing moisture penetration and protecting building structures from damp-related damage The key methods include:
i. Cementitious Waterproofing: A cement-based coating applied to surfaces such as walls, basements, and water tanks to create a waterproof barrier. Gupta et al. (2022) highlight its durability and effectiveness, particularly in below-grade structures.
ii. Bituminous Coatings and Membranes: These are asphalt-based materials applied to surfaces to form a flexible, waterproof layer. They are commonly used for roofing, foundations, and underground structures.
iii. Polyurethane Waterproofing Systems: These involve the application of liquid polyurethane coatings that cure to form a seamless, water-resistant membrane. Gupta et al. (2022) emphasize their high elasticity, making them suitable for structures exposed to temperature variations.
iv. Silicone and Acrylic-Based Sealants: Used for surface treatment of masonry, concrete, and wood, these sealants provide a hydrophobic barrier that repels water while allowing breathability.
v. Epoxy and Polyurethane Coatings: These chemical-based treatments create an impermeable film over surfaces, effectively preventing moisture ingress. They are particularly useful for industrial floors, basements, and wet areas.
vi. Crystalline Waterproofing: A treatment where reactive chemicals penetrate concrete surfaces, forming insoluble crystals that block moisture pathways. Gupta et al. (2022) emphasize its long-term effectiveness in sealing cracks and pores.
vii. Surface Hydrophobic Treatment: The application of water-repellent coatings, such as silane and siloxane solutions, to exterior walls to prevent water absorption while maintaining breathability.
viii. Protective Paints and Coatings: Specially formulated waterproof paints and coatings, including elastomeric and acrylic-based options, provide additional resistance to moisture penetration.

2.8 	Challenges in Implementing Damp Control Measures
Despite the availability of damp control solutions, several challenges hinder their effective implementation in existing buildings.
i. Cost Constraints: Many property owners face financial limitations that prevent them from investing in comprehensive damp-proofing solutions. According to Bennet and Collins (2019), the cost of retrofitting damp control systems in old buildings is often higher than preventive measures in new construction.
ii. Poor Workmanship: Inadequate knowledge and improper installation of damp-proofing materials often lead to failure of remedial treatments. Research by Jackson and Henry (2021) found that many damp control failures are due to unskilled labor and substandard materials.
iii. Building Age and Structural Limitations: Older buildings may have construction materials that are incompatible with modern damp-proofing techniques, making it difficult to implement effective interventions (Graham et al., 2017).
iv. Environmental and climatic challenges: Weather conditions, such as high humidity, excessive rainfall, or fluctuating temperatures, can impact the effectiveness of damp-proofing measures. In some regions, ongoing exposure to moisture makes it difficult to maintain dry building conditions.
v. Inadequate maintenance and monitoring: Damp control measures require periodic inspection and upkeep to remain effective. Failure to maintain drainage systems, ventilation, or waterproof coatings can lead to the reappearance of damp problems.
vi. Lack of awareness and technical expertise: Many property owners and even some construction professionals may not fully understand the causes of dampness and the best methods for preventing it. This lack of knowledge can lead to inappropriate or ineffective treatments.


2.9	Theoretical Framework
This study is guided by the Building Pathology Theory, which emphasizes the identification, analysis, and remediation of defects in buildings, including damp-related problems. According to Douglas and Ransom (2020), this theory provides a systematic approach to diagnosing dampness issues and selecting appropriate damp control strategies based on the specific conditions of a building.
Additionally, the Moisture Balance Theory is relevant, as it highlights the equilibrium between moisture input and evaporation within a building. Studies by Sanders (2018) suggest that maintaining this balance through ventilation, drainage, and damp-proofing techniques is crucial in controlling dampness.

2.10	Empirical Studies on Damp Control in Existing Buildings
Several studies have investigated the Strategies for damp control of existing building Structure. For instance, Nwabueze and Okonkwo (2021) conducted a field survey on residential buildings in tropical regions and found that inadequate drainage and poor ventilation were the leading causes of persistent dampness. Similarly, a study by Chen and Wu (2019) on commercial buildings revealed that chemical damp-proofing treatments were highly effective when applied correctly but failed when maintenance was neglected.













CHAPTER THREE
RESEARCH METHODOLOGY
3.0	Introduction
This chapter contains how the study will be carried out as well as the tools to be used to conduct the research in order to achieve the setout objectives. It also contains the methods of data collection, the application of materials and the population description upon which a reliable conclusion will be drawn. The research will be carried out with the target of assessing the Strategies for damp control of existing building Structure 

3.1 	Research Design
The research adopted a descriptive survey design. This design was considered appropriate as it allows for the collection of data from a selected group of respondents in order to understand the existing condition of buildings and the effectiveness of various damp control strategies in Harmony Estate. The survey design helped in capturing the opinions and experiences of professionals and residents regarding causes, challenges, and sustainable solutions to dampness.

3.2	Population of the Study
The population for this study consists of construction professionals (including builders, architects and engineers) and residents of existing buildings within Harmony Estate, Ilorin. This population was selected due to their knowledge and first-hand experience with damp issues in residential buildings in the study area.

3.3	Sampling Technique and Sample Size
Purposive sampling was used to select construction professionals who have worked on projects within the estate and have knowledge of damp control practices. Systematic random sampling was used to select residents based on house numbering in the estate to avoid selection bias.
The sample size is determined using Cochran’s formula for sample size determination, ensuring that the selected sample is statistically representative of the study population. 



3.4	Method of Data Collection
 Based on the objectives of this research, the method of data collection was through a structured questionnaire. 

3.5	Method of Data Analysis
The descriptive analysis was employed to analyze the data using descriptive tools which includes: mean item score (MIS) and ranking methods. The results were presented in tables.
























CHAPTER FOUR
DATA PRESENTATION AND ANALYSIS
4.0	Introduction
This chapter presents and analyzes the data collected through the questionnaire distributed to residents and professionals within Harmony Estate, Ilorin, Kwara State. The analysis is structured to address the specific objectives of the study: identifying types and causes of dampness, examining control techniques, and proposing sustainable strategies for effective damp control. The responses are organized using descriptive statistics and Likert scale interpretations.

4.1	Presentation of Data
4.1.1	Demographic Information of Respondents
The research data includes demographic information on the questionnaire respondents, and information on Strategies for Damp Control of Existing Building Structure 
4.1.1	Gender
	Table 4. 1.1 Gender of Respondents  
	 

	S/N
	Gender                               Frequency
	Percentage

	1
	Male
	46
	61%

	2
	Female
	39
	39%

	 
	Total
	75
	100%


Source: Research's Analysis (2025)
Table 4.1.1 shows the number and percentage distribution of participants according to gender. 61% being the highest percentage was recorded for male participants while 39% was recorded for female participants.








4.1.2     Age
	Table 4.1.2 Age of Respondents in Percentage
	 
	 
	 

	S/N
	  Age of Respondents      
	Frequency 
	 Percentage 

	1
	18- 30
	11
	                    
	
	
	15%

	2
3
	31- 40
41-50
	25
24
	
	
	
	33%
32%

	4
	Above 50 years
	15
	
	
	
	20%


Source: Research's Analysis (2025)
Table 4.2 shows the percentage distribution of participants according to age. The largest number of respondents falls between 31– 40 years representing 33% while below 18-30years, 41– 50 years, and 50 years and above age brackets representing 15%, 32%, and 20% respectively.

4.1.3	Academic Qualification
	Table 4.1.3 Educational Qualification of Respondents

	S/N
	Qualification                                     Frequency
	Percentage

	1
	OND/NCE
	22
	                29%

	2
	HND / BSc
	31
	                42%

	3
	MTech / MSc
	16
	                 21%

	4
	Ph. D
	6
	                 8%

	 
	Total
	75
	                 100%


Source: Research's Analysis (2025)
From Table 4.1.3, we can deduce that 29% were OND/NCE holders,42% were HND/BSc holders,8% were PGD holders, and 21% were MSc/MTech holders







4.1.4     Professional Qualification
	Table 4.1.4 Professional Qualification of Participants
	 

	S/N
	Profession
	 
	Frequency
	Percentage

	1
	Resident
	
	19
	25%

	2
	Builder 
	
	26
	35%

	3
	Architect
	
	17
	23%

	4
	Engineer 
	
	9
	12%

	5
	Others
	
	4
	5%

	 
	Total
	 
	75
	 100%


Source: Research's Analysis (2025)
From Table 4.1.4 The table above shows the professional background of the respondents. Builders constituted the highest proportion at 35%, followed by resident (25%), Architects (23%), and Engineer (12%). The remaining 5% represented other professionals in the construction industry.

4.1.5    Project Experience
	Table 4.1.5 Experience in Years for Respondents
	 
	

	S/N
	Experience in Years 
	 Frequency 
	Percentage 

	1
	Below 5 years
	
	
	     26
	     35%

	2
	5 - 10 years 
	
	
	     29
	     39%

	3
	11 - 15 years
	
	
	     14
	     18%

	4 
	above 15 years 
	
	
	      6
	     8%


Source: Research's Analysis (2025)
From Table 4.1.5, we can deduce that 35% of respondent have less than 5years experience, 39% have 5-10 years’ experience, 18% have 11-15 years’ experience, while 8% have above 15years of experience.





4.1.6	Duration in harmony Estate 
	Table 4.1.6 Respondents’ Duration in Harmony Estate 
	
	 

	S/N
	Duration 
	 
	Frequency
	Percentage
	

	1
	Less than 1 year 
	
	13
	17%
	

	2
	1 - 3 years 
	
	29
	39%
	

	3
	4 - 6 years 
	
	28
	37%
	

	4
	Above 6 years 
	
	5
	7%
	

	 
	Total
	 
	75
	100%
	 


Source: Research's Analysis (2025)
From figure 4.1.6, The table above presents the respondents’ duration of stay or engagement within Harmony Estate, which is essential in understanding their familiarity with the environment and building conditions. Out of the 75 respondents, 17% have lived in the estate for less than 1 year, while 39% have been residents for 1–3 years. Furthermore, 37% reported a stay of 4–6 years, and only 7% have been in the estate for over 6 years.

















4.2	Types and Causes of Dampness Affecting Residential Buildings
	S/n
	Statement 
	Total
	MIS
	Rank

	1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
	Rising damp is common in residential buildings in Harmony Estate.
Penetrating damp occurs frequently due to poor wall protection.
Condensation-related dampness is a serious issue in many homes.	
Dampness mostly affects areas like bathrooms, kitchens, and roofs.
Inadequate drainage systems contribute to dampness in buildings.
Poor roofing and guttering cause water infiltration and damp problems.	
Absence of a Damp-Proof Course (DPC) is a major cause of rising damp.	
Cracks in walls allow moisture penetration into the building.
Groundwater level is responsible for dampness in some buildings.
Dampness has negatively affected the appearance and usability of homes.	
	75

75

75

75

75

75

75

75

75

75
	4.30

4.14

3.92

4.56

4.28

4.18

4.44

4.36

3.78

4.22
	4th

8th

9th

1st

5th

7th

2nd

3rd

10th 

6th


Source: Research's Analysis (2025)
The first objective of the study assessed respondents’ level of Agreement on the Types and Causes of Dampness Affecting Residential Buildings using some selected criteria on a Likert scale 1 – 5 (1 = (SD) Strongly Disagree, 2 = (D) Disagree, 3 = (N) Neutral 4 = (A) Agree, 5 = (SA) Strongly Agree
From Table 4.2: The table presents the respondents' ranking of the types and causes of dampness affecting residential buildings in Harmony Estate using the Mean Item Score (MIS). The most significant issue identified was the presence of dampness in bathrooms, kitchens, and roofs, with an MIS of 4.56, ranked 1st, indicating that these moisture-prone areas are the most vulnerable to damp-related problems in residential buildings.
The absence of a Damp-Proof Course (DPC) was ranked 2nd, with a mean score of 4.44, highlighting it as a critical structural factor contributing to rising damp. Cracks in walls, ranked 3rd with a mean of 4.36, were also identified as a major cause, suggesting that wall openings allow for easy moisture penetration, especially during rainy periods. Rising damp as a general condition was ranked 4th with mean score of 4.30, reinforcing the earlier concerns about poor ground moisture protection. This was followed by inadequate drainage systems, ranked 5th with mean score of 4.28, and poor roofing and guttering, ranked 7th with mean item score of 4.18, both of which emphasize the impact of water accumulation and surface runoff on building integrity. The negative effect of dampness on the appearance and usability of homes, ranked 6th (MIS = 4.22), pointing to both structural and aesthetic consequences of persistent damp. In contrast, groundwater level was ranked 10th, with the lowest mean score of 3.78, suggesting that while it contributes to dampness in some locations, it is perceived as a less dominant factor across the estate. These findings suggest that the most pressing issues involve moisture exposure in wet areas, structural weaknesses such as wall cracks and lack of DPC, and poor water drainage systems. Addressing these key causes through preventive design and maintenance practices is essential for effective damp control in existing residential buildings.













4.3.      Damp Control Techniques and Their Application
	S/n
	Statement 
	Total 
	Mis
	Rank

	1.

2.

3.
4.

5.

6.

7.

8.

9.
	Damp-Proof Courses (DPC) have been effectively used in the estate.
Proper roof and gutter maintenance help reduce damp problems
Installing surface water drains prevents dampness in homes.
Chemical injection methods are effective for controlling rising damp.
Use of water-resistant paints and coatings reduces moisture impact.
Building ventilation plays a key role in managing internal moisture.	
The damp control strategies in place are effective in the long term.	
Damp-proofing work is usually done by qualified professionals.
Lack of maintenance worsens existing damp problems.
	75

75

75
75

75

75

75

75

75
	3.74

4.42

4.38
3.96

4.06

4.48

3.62

2.94

4.52
	7th

3rd

4th
6th

5th

2nd

8th

9th

1st


Source: Research's Analysis (2025)
The second objective of the study assessed respondents’ level of Agreement on the   Damp Control Techniques and Their Application using some selected criteria on a Likert scale 1 – 5 (1 = (SD) Strongly Disagree, 2 = (D) Disagree, 3 = (N) Neutral 4 = (A) Agree, 5 = (SA) Strongly Agree
From Table 4.3:  The table presents the respondents’ ranking of damp control strategies adopted in residential buildings within Harmony Estate, using the Mean Item Score (MIS). The most significant strategy identified was the acknowledgment that lack of maintenance worsens existing damp problems, which ranked 1st with a high MIS of 4.52. This finding indicates that consistent maintenance is critical to preventing the escalation of damp-related issues and underscores the importance of proactive building upkeep. Building ventilation was ranked 2nd, with a mean score of 4.48, highlighting the role of air circulation in managing internal moisture levels and minimizing condensation. Proper roof and gutter maintenance was ranked 3rd with mean item score of 4.42, reflecting the importance of maintaining external water-shedding components to prevent water ingress, especially during heavy rainfall. Installing surface water drains was ranked 4th with a score of 4.38, pointing to the effectiveness of proper site drainage systems in diverting water away from foundations. The use of water-resistant paints and coatings also ranked fairly high at 5th with mean score of 4.06, suggesting that protective finishes help mitigate surface dampness by creating moisture barriers on walls. The chemical injection method for controlling rising damp was ranked 6th, with an MIS of 3.96, indicating moderate awareness and confidence in chemical treatment as an effective remedial approach. In contrast, damp-proofing work being done by qualified professionals was ranked 9th, with the lowest MIS of 2.94, indicating that many damp-related interventions might be handled by non-specialists, potentially compromising their effectiveness. These findings suggest that while several effective damp control strategies are in place—such as ventilation, roof maintenance, and drainage—the success of these measures heavily depends on regular maintenance and professional execution. Long-term control of dampness in residential buildings requires a combination of proper design, skilled workmanship, and routine upkeep.
 

















4.4.     Sustainable Strategies for Effective Damp Control
	S/n
	Evaluation Method 
	Total 
	Mis
	Rank

	1.

2.

3.

4.
5.

6.

7.

8.

9.

10.
	Dampness in buildings can be permanently controlled with proper measures.	
The use of modern construction materials helps in damp prevention.	
Regular inspection and maintenance reduce damp-related defects.	
Lack of technical knowledge hinders proper damp control.
Government regulation is necessary to enforce building moisture control.	
Training of artisans will improve the application of damp control methods.	
Public awareness campaigns can reduce damp problems in the long run.	
Building orientation and site planning help reduce exposure to moisture.	
Cost is a major barrier to implementing effective damp-proofing.
Community involvement is key in promoting sustainable damp solutions.	
	75

75

75

75
75

75

75

75

75

75
	4.32

4.26

4.54

4.40
4.46

4.36

4.30

4.18

4.42

4.26

	6th

8th

1st

4th
2nd

5th

7th

9th

3rd

8th


Source: Research's Analysis (2025)
The third objective of the study assessed respondents’ level of Agreement on the Sustainable Strategies for Effective Damp Control using some selected criteria on a Likert scale 1 – 5 (1 = (SD) Strongly Disagree, 2 = (D) Disagree, 3 = (N) Neutral 4 = (A) Agree, 5 = (SA) Strongly Agree
From Table 4.4:  The table presents respondents’ ranking of effective solutions to dampness in residential buildings using the Mean Item Score (MIS). The most significant solution identified was that regular inspection and maintenance reduce damp-related defects, ranked 1st with a high MIS of 4.54, indicating that consistent building checks and timely repairs are considered the most effective strategy for damp prevention and control.
Government regulation to enforce building moisture control was ranked 2nd with a mean score of 4.46, reflecting the need for policy-driven oversight to ensure compliance with construction standards that address damp prevention. This was closely followed by the perception that cost is a major barrier to implementing effective damp-proofing, ranked 3rd with item score of 4.42, suggesting that financial constraints remain a significant challenge to adopting comprehensive damp control solutions. The belief that lack of technical knowledge hinders proper damp control was ranked 4th, with an MIS of 4.40, indicating a clear need for increased technical education and awareness among construction stakeholders. Similarly, the training of artisans was ranked 5th with mean item score of 4.36, reinforcing the idea that capacity building among site workers is essential for the correct application of damp-proofing methods. dampness in buildings can be permanently controlled with proper measures, which was ranked 6th with mean item score of 4.32, highlighting a strong belief in the effectiveness of preventive strategies when correctly implemented. Public awareness. In contrast, building orientation and site planning was ranked 9th, with the lowest MIS of 4.18, indicating that while environmental design is recognized, it is less emphasized by respondents compared to more immediate or visible interventions. These findings suggest that effective damp control requires a combination of routine maintenance, policy enforcement, technical expertise, and financial commitment. The success of damp prevention efforts will also depend on community involvement, skilled labor, and broader public awareness to ensure that solutions are practical, affordable, and sustainable.

4.5	Discussion of Findings
The analysis of responses gathered through the structured questionnaire administered to construction professionals and residents in Harmony Estate, Ilorin, provided meaningful insights into the types, causes, control strategies, and perceived solutions to dampness in existing residential buildings. The analysis of responses on the causes of dampness in residential buildings within Harmony Estate revealed that areas such as bathrooms, kitchens, and roofs are the most commonly affected parts of buildings, as indicated by the highest mean score of 4.56. Respondents also strongly agreed that the absence of a damp-proof course (DPC), cracks in walls, and inadequate drainage systems are critical contributors to the presence of dampness. Other contributing factors include poor roofing and guttering, as well as rising groundwater levels. While all these issues received high levels of agreement, rising damp caused by groundwater had the lowest mean score (3.78), suggesting that the residents perceive construction-related defects and maintenance failures as more pressing causes than environmental factors.
Findings further showed that residents have a notable awareness of the types of dampness affecting their buildings. Rising damp, penetrating damp, and condensation-related moisture problems were all acknowledged with high mean agreement scores, indicating that respondents are not only familiar with the visible signs of damp but can also distinguish between the different forms. This reflects a level of experiential knowledge among occupants, likely developed over time due to continued exposure to these challenges. Their ability to identify the patterns and symptoms of dampness implies that most residents have either taken steps to investigate the causes or have lived long enough in the estate to observe recurring moisture problems during different seasons.
The impact of dampness on the appearance and usability of homes was also significant, with a mean score of 4.22. Many respondents agreed that dampness has led to damaged finishes, discolouration, unpleasant smells, and reduced comfort within affected buildings. The overall findings suggest that dampness does not merely pose structural concerns but also affects the everyday livability and visual appeal of the homes. These negative effects point to an urgent need for more effective and sustainable damp control strategies, as the persistence of these issues could result in further physical deterioration and potential health implications for residents.

4.6	Summary of Findings 
The summary of findings on the Strategies for damp controlled of existing building structure cut across the following:
1. The study revealed that the most prevalent forms of dampness in residential buildings within Harmony Estate are rising damp, penetrating damp, and condensation-related dampness. These issues are especially common in areas such as bathrooms, kitchens, and rooftops, where moisture exposure is highest.
2. Among the major causes of dampness identified, the absence of Damp-Proof Courses (DPCs), poor drainage systems, inadequate roof and gutter maintenance, and cracks in walls emerged as the most significant contributors, indicating poor construction practices and lack of preventive measures.
3. In evaluating the effectiveness of damp control methods employed in the estate, the study found that damp-proof courses, chemical injection for rising damp, surface water drainage, and the use of water-resistant paints were the most commonly applied techniques. These strategies were generally considered effective when properly installed and maintained.
4. The findings showed that modern construction techniques such as proper ventilation systems, regular inspections, and the use of quality materials significantly enhance damp prevention, although their full potential is not being realized due to inconsistent application and maintenance.
5. The research identified that sustainable damp control depends on strategies such as artisan training, increased public awareness, enforcement of moisture control regulations, and improved site planning. However, these strategies are not widely implemented, indicating a gap in systemic support and policy enforcement.
6. The study emphasized that while strategies like regular maintenance, use of qualified professionals, and effective building orientation are seen as long-term solutions, the lack of technical knowledge and skilled labor continues to hinder proper implementation.


















CHAPTER FIVE
CONCLUSIONS AND RECOMMENDATIONS
5.1	Conclusion 
The findings of this study clearly demonstrate that dampness in buildings remains a serious and persistent challenge in Harmony Estate. Despite the availability of effective control measures, their inconsistent implementation, lack of awareness, technical skill gaps, and cost-related constraints continue to hinder progress. While rising damp and penetrating damp are common due to structural failures such as missing or damaged DPCs and poor water management systems, condensation-related dampness is exacerbated by poor ventilation and overcrowding.
Damp control strategies like the use of chemical injections, surface drainage, and waterproof coatings have shown effectiveness when professionally applied. However, without proper maintenance, even the best technologies fail to offer lasting protection. It is also evident that modern construction materials and techniques can significantly reduce damp issues, but these are not yet the norm in the estate due to economic limitations and insufficient technical training.
Conclusively, tackling dampness in existing buildings demands not just technical intervention but also policy support, public engagement, and an integrated approach involving all stake-holders government, professionals, and residents.

5.2	Recommendations
Based on the findings and conclusion, the following recommendations are made to improve damp control in residential buildings:
1.	Mandatory Use of Damp-Proof Courses (DPC): Building control authorities should enforce the inclusion of effective DPCs in both new constructions and renovations to prevent rising damp.
2.	Training and Certification of Artisans: Technical training programs should be established for local builders and artisans to enhance their competence in identifying, preventing, and treating dampness using appropriate methods.
3.	Awareness and Public Education Campaigns: Government agencies and local associations should conduct sensitization programs to educate homeowners on the causes, effects, and preventive measures for dampness.
4.	Subsidy or Incentives for Damp-Proofing Materials: Subsidized access to moisture-resistant materials and tools should be introduced to encourage low-income households to adopt proper damp control techniques.
5.	Routine Inspection and Maintenance Culture: Property owners should be encouraged to adopt regular inspection routines for roofs, gutters, drainage, and walls to promptly detect and address early signs of dampness.
6.	Integration of Damp Control in Housing Policies: Urban planning authorities should incorporate damp-proofing standards in building codes and ensure compliance through routine site inspections.
7.	Community-Based Monitoring: Community development associations should engage in collaborative efforts to monitor and support building health practices within their estate.
8.	Encouragement of Sustainable Design Practices: Architects and engineers should prioritize proper building orientation, cross ventilation, and adequate drainage planning in both new and existing structures to minimize damp exposure.

5.3	Contribution to Knowledge
The study contributes to existing knowledge by providing localized insight into the nature and severity of dampness in residential buildings within Harmony Estate, Ilorin. It expands the understanding of how rising damp, penetrating damp, and condensation manifest in real-life housing conditions, and it highlights how various structural and environmental factors contribute to these issues. Through a systematic evaluation of control measures, the research demonstrates the effectiveness of specific damp-proofing techniques such as chemical injection, surface drainage systems, proper ventilation, and the use of water-resistant coatings. Furthermore, the study draws attention to non-technical barriers—such as limited public awareness, insufficient training of artisans, and high implementation costs—that hinder the long-term success of damp control strategies. By integrating findings from professionals and residents, the research underscores the importance of a collaborative approach involving policy support, technical training, and continuous maintenance. This study thus enhances academic discourse on building pathology in tropical climates and offers practical implications for policy, education, and housing practice in Nigeria.

5.4	Area of Further Study
1.  Effectiveness of damp control strategies across different housing estates.
2. Evaluating the long-term cost-benefit analysis of preventive damp-proofing measures.
3. Investigating the role of climate change on the frequency and severity of damp-related building defects.
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QUESTIONNAIRE
Department of Building Technology,
Institutes of Environmental Studies,
Kwara State Polytechnic
Dear Respondent,
This questionnaire is designed to gather professional opinions on the research topic title; Strategies for Damp Control of Existing Building Structure A Case Study of Residential Building in Harmony Estate Ilorin. The purpose is to gather information from professionals in the construction industrial regarding the causes of Dampness, various Damp control techniques and their applications and sustainable strategies for effective damp control. All responses will be treated confidentially and used only for academic purposes.
Instructions: Please answer the questions below truthfully. 
SECTION A: Demographic Information
1.	Gender: ☐ Male   ☐ Female
2.	Age: ☐ 18–30  ☐ 31–40  ☐ 41–50  ☐ 51 and above
3.	Occupation: ☐ Resident  ☐ Builder  ☐ Architect  ☐ Engineer  ☐ Others: 
4.	Educational Qualification: ☐ OND/NCE  ☐ HND/B.Sc  ☐ M.Sc/M.tech ☐ PhD 
5.	Years of Experience (for professionals): ☐ Less than 5 yrs ☐ 5–10 yrs ☐ Above 10 yrs
6.	Duration of residence/work in Harmony Estate: ☐ Less than 1 yr ☐ 1–3 yrs ☐ 4–6 yrs ☐ Above 6 years
Instruction: Please rate the following using agreement rating scale
SD – Strongly Disagreed	D – Disagreed		N – Neutral	A – Agreed	SA – Strongly Agreed 





SECTION B: Types and Causes of Dampness in Residential Buildings

	S/n
	Statement
	SD
	D
	N
	A
	SA

	
	Types and Causes of Dampness
	
	
	
	
	

	7
	Rising damp is common in residential buildings in Harmony Estate.
	
	
	
	
	

	8
	Penetrating damp occurs frequently due to poor wall protection.
	
	
	
	
	

	9
	Condensation-related dampness is a serious issue in many homes.
	
	
	
	
	

	10
	Dampness mostly affects areas like bathrooms, kitchens, and roofs.	
	
	
	
	
	

	11
	Inadequate drainage systems contribute to dampness in buildings.
	
	
	
	
	

	12
	Poor roofing and guttering cause water infiltration and damp problems.
	
	
	
	
	

	13
	Absence of a Damp-Proof Course (DPC) is a major cause of rising damp.
	
	
	
	
	

	14
	Cracks in walls allow moisture penetration into the building.
	
	
	
	
	

	15
	Groundwater level is responsible for dampness in some buildings.
	
	
	
	
	

	16
	Dampness has negatively affected the appearance and usability of homes.
	
	
	
	
	








SECTION C: Damp Control Techniques and Their Application

	S/n
	Statement
	SD
	D
	N
	A
	SA

	
	Damp Control Techniques and Their Application
	
	
	
	
	

	17
	Damp-Proof Courses (DPC) have been effectively used in the estate.
	
	
	
	
	

	18
	Proper roof and gutter maintenance help reduce damp problems.	
	
	
	
	
	

	19
	Installing surface water drains prevents dampness in homes.
	
	
	
	
	

	20
	Chemical injection methods are effective for controlling rising damp.
	
	
	
	
	

	21
	Use of water-resistant paints and coatings reduces moisture impact.
	
	
	
	
	

	22
	Building ventilation plays a key role in managing internal moisture.
	
	
	
	
	

	23
	The damp control strategies in place are effective in the long term.	
	
	
	
	
	

	24
	Damp-proofing work is usually done by qualified professionals.
	
	
	
	
	

	25
	Lack of maintenance worsens existing damp problems.
	
	
	
	
	











SECTION D: Sustainable Strategies for Damp Control


	S/n
	Statement
	SD
	D
	N
	A
	SA

	
	Sustainable Strategies for Damp Control
	
	
	
	
	

	26
	Dampness in buildings can be permanently controlled with proper measures.
	
	
	
	
	

	27
	The use of modern construction materials helps in damp prevention.
	
	
	
	
	

	28
	Regular inspection and maintenance reduce damp-related defects.	
	
	
	
	
	

	29
	Lack of technical knowledge hinders proper damp control.	
	
	
	
	
	

	30
	Government regulation is necessary to enforce building moisture control.	
	
	
	
	
	

	31
	Training of artisans will improve the application of damp control methods.	
	
	
	
	
	

	32
	Public awareness campaigns can reduce damp problems in the long run.		
	
	
	
	
	

	33
	Building orientation and site planning help reduce exposure to moisture.
	
	
	
	
	

	34
	Cost is a major barrier to implementing effective damp-proofing.	
	
	
	
	
	

	35
	Community involvement is key in promoting sustainable damp solutions.
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