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Abstract. Construction materials are crucial for the safety and longevity of structures, as 
they must withstand environmental conditions and be durable. Adherence to stringent 
standards and regulations is essential for materials like concrete, steel, wood, bricks, and 
composites. Common defects include manufacturing flaws, storage issues, non-compliance 
with standards, and variability in quality. To minimize quality problems, rigorous control 
techniques like material testing, visual inspections, performance testing, and certifications 
are applied. Proper finishing enhances aesthetics, durability, and performance, while surface 
preparation, installation, and maintenance are critical for plumbing and electrical systems. 
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1. Introduction 

Material quality is fundamental to ensuring that structures are safe, durable, and high-
performing (Ramchandra and Gehlot, 2012; Allen and Iano, 2019). High-quality materials 
guarantee not only the robustness and longevity of constructions but also affect long-term 
maintenance and repair costs (Bijen, 2003). Conversely, defective or non-compliant materials 
can lead to severe failures, high repair costs, and safety hazards (Higham, Challender and Watts, 
2022). 

Quality control begins with the initial selection of materials and continues throughout the 
construction process, including procurement, storage, installation, and finishing (O’Brien, 2012, 
2013). Standards, whether national or international, set specific criteria that materials must 
meet to ensure technical compliance. Effective management is crucial to minimize risks 
associated with materials and to optimize their performance and durability. 

This review explores the key aspects of managing and controlling construction material quality. 
It examines applicable standards and certifications, methods for evaluating material quality, and 
common challenges in management. Through case studies and concrete examples, we will 
illustrate the importance of a rigorous approach to ensure reliable, safe, and high-quality 
constructions.     

2. Importance of Material Quality  

2.1. Safety and Durability of Structures 

Construction materials directly impact structural safety. For example, poor-quality cement can 
compromise concrete strength, leading to cracks and structural failures (Whittle, 2012; 
Nagrockiene, Pundienė and Kicaite, 2013). Case studies, such as the 2018 Genoa Bridge collapse, 
demonstrate how inferior materials contributed to disasters (Rymsza, 2021). The bridge's 
collapse was due to material quality issues and maintenance neglect, highlighting the need to 
adhere to quality standards to prevent such tragedies (Rymsza, 2021). 
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2.2. Material Performance in Environmental Conditions  

Materials must also withstand environmental conditions to which they are exposed 
(Chamasemani et al., 2023). For instance, bricks in coastal areas must be resistant to moisture 
and salinity to prevent premature degradation (Sena da Fonseca, Simao and Galhano, 2013). 
Concrete used in seismic regions must have specific properties to handle seismic forces (Mendis 
and Panagopoulos, 2000). Evaluating the impact of environmental conditions on material 
performance can be done through experimental studies and on-site testing (Bentur and Mitchell, 
2008). 

2.3. Economic Implications 

Material quality has significant economic implications. Using poor-quality materials can lead to 
additional costs due to repairs and increased maintenance, and a reduced building lifespan 
(Newton and Christian, 2006). Conversely, investing in high-quality materials can lower long-
term maintenance costs and enhance the overall durability of the construction (Isaksson, 2005). 

2.4. Compliance with Standards and Regulations 

Construction materials must adhere to strict standards and regulations to ensure their quality 
and safety (Bubshait and Al-Atiq, 1999). International standards such as those from ISO and 
ASTM define the criteria materials must meet (Saba, Jawaid and Sultan, 2019). Compliance with 
these standards is crucial to ensure that materials used in construction are safe, reliable, and 
suited to project specifications. 

3. Construction Materials and Quality Issues 

3.1. Identification of Construction Materials 

Concrete Composed of cement, water, aggregates, and sometimes additives, concrete is valued 
for its strength and durability. Problems can arise if the mix is improperly proportioned or if the 
materials used are of poor quality (Obla, 2014). 

Steel Known for its strength and flexibility, steel is essential in modern construction. Quality 
issues can include corrosion, improper rolling, or impurities in the alloy (Knott, 2008; Pal, 2018). 

Wood While natural and aesthetically pleasing, wood is susceptible to moisture, pests, and fire. 
Quality problems may include knots, warping, or defects from poor growth conditions or 
inadequate drying (Kesik, Lio and logement, 1996). 

Bricks Valued for their strength and thermal insulation, brick quality issues can result from 
incorrect clay mixing, improper firing temperatures, or structural defects such as cracks or air 
bubbles (Ghoshal, 2008; Hossain, 2020; Räsänen et al., 2022). 

Composite Materials These materials, often made from two or more substances, are designed to 
combine the properties of their components. Quality issues can include manufacturing defects, 
adhesion problems between layers, or inconsistent performance (Thomson, 2020).   

3.2. Common Quality Problems 

Quality issues in materials can have severe impacts on safety, durability, and costs of 
construction projects. Common problems include manufacturing defects, storage issues, non-
compliance with standards, and variability in quality(Allen and Iano, 2019). Manufacturing 
errors can introduce defects such as cracks in concrete, imperfections in bricks, or irregularities 
in steel (Ahzahar et al., 2011). Improper storage can lead to degradation, such as concrete 
exposed to moisture losing its strength, or wood deteriorating from poor storage (Reinprecht, 
2016a). Using non-compliant materials can compromise the overall project quality, and 
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variability in materials can affect the consistency and reliability of structures (Kockal and 
Turker, 2007). 

3.3. Quality Control Techniques 

To minimize quality problems, rigorous control techniques are applied throughout production 
and construction (Dux, 1990; Gulghane and Khandve, 2015). Quality control includes testing 
materials to verify their compliance with specifications, such as strength, adhesion, durability, 
and other specific properties. Visual inspection of materials before and after installation helps 
detect obvious defects, such as cracks in bricks or irregularities in wood beams (Tezel, Koskela 
and Tzortzopoulos, 2013, p. 13). Performance testing of materials under simulated conditions 
predicts their behavior in real situations, and certifications ensure materials meet performance 
and safety requirements (Pargaonkar, 2023)  

3.4. Case Studies 

Case studies provide concrete examples of how quality issues in materials have affected 
construction projects. The 2018 Genoa Bridge collapse is a case where material quality issues 
and inadequate maintenance led to a failure. Corrosion problems in steel bridges, often due to 
insufficient protection or poor-quality steel, and material failures in residential buildings caused 
by manufacturing defects illustrate the serious consequences of quality issues (Bijen, 2003; 
Ahzahar et al., 2011). 

4. Finishes and Installation 

4.1. Finishing Process 

The finishing phase is critical for the final appearance and functionality of constructed 
structures. It includes all steps needed to complete a project, from wall coverings to floor 
finishes (Allen and Iano, 2019). Proper finishing not only enhances aesthetics but also improves 
material durability and performance (Brodetskaia, Sacks and Shapira, 2011; Son and Van Tien, 
2024). Wall coverings, whether painted, wallpapered, or plastered, are crucial for the aesthetics 
and protection of walls. Common errors include air bubbles under paint, misaligned joints in 
plaster, or tears in wallpaper (Atkinson, 1998). Floor finishes include various types such as 
tiling, hardwood, and carpets, each requiring specific surface preparation, installation, and 
maintenance (Binggeli, 2008; Cheever and Association), 2014). Proper finishing of plumbing and 
electrical systems is essential for functionality and safety, requiring rigorous inspections and 
performance tests to ensure compliance with standards (Organization and Council, 2006).   

4.2. Installation Techniques 

Proper installation of materials and equipment is essential for the longevity and performance of 
a building (Allen and Iano, 2019). Adequate surface preparation is a preliminary step necessary 
for good adhesion and a uniform finish (DE FEHER, 1956, p. 10; Ebnesajjad, 2011). Installation 
methods vary by material type, such as tiling requiring a well-leveled subfloor and plumbing 
installations needing precise alignment of pipes and fittings (Silvestre and De Brito, 2011). 
Rigorous quality control during installation helps identify and correct issues before they become 
permanent defects (Bhattacharjee, 2018). 

4.3. Challenges and Solutions 

Finishing and installation can present various challenges, such as adapting to changing site 
conditions, managing materials, and coordinating between different trades (Merritt and 
Ricketts, 2001; Allen and Iano, 2019). Solutions include creating detailed finishing plans, 
implementing strict quality control procedures, and providing ongoing training for installation 
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teams to ensure they are up-to-date with best practices and new technologies (Musarat et al., 
2024). 

5. Construction Material Management 

5.1. Planning and Procurement 

Material management in construction involves careful planning and procurement to ensure that 
the right materials are available when needed (Zeb et al., 2015). This process includes selecting 
appropriate materials based on project requirements, sourcing from reliable suppliers, and 
managing inventory to avoid shortages or delays (Said and El-Rayes, 2011; Ahmadian et al., 
2014; Ramabodu, 2014; Sarode and Bhangale, 2020) (Morris et al., 2022). Effective planning and 
procurement help mitigate risks associated with material quality and availability (Dyili et al., 
2018; Hong, Lee and Zhang, 2018). 

5.2. Storage and Handling 

Proper storage and handling of construction materials are critical to maintaining their quality 
and performance (Gulghane and Khandve, 2015; Johnston, 2016). Materials must be stored in 
conditions that prevent degradation, such as protecting concrete from moisture or keeping 
wood in a dry environment (Reinprecht, 2016a, 2016b). Handling procedures should prevent 
damage during transportation and installation (Brown, 2022). 

5.3. Waste Management 

Efficient waste management practices help reduce the impact of construction waste on the 
environment and project costs (Ortiz, Castells and Sonnemann, 2009, 2009, 2009). 
Implementing recycling programs, reducing material wastage, and properly disposing of 
construction debris are essential for sustainable construction practices (Gangolells et al., 2004; 
Huang et al., 2018; Blaisi, 2019). Effective waste management contributes to overall project 
efficiency and environmental responsibility (Blaisi, 2019; Wu et al., 2019). 

 

6. Conclusions 

The management and quality control of construction materials are pivotal to ensuring the 
durability, safety, and economic viability of construction projects. This review has highlighted 
the critical importance of adhering to strict standards and employing rigorous quality control 
techniques to mitigate material defects and their adverse impacts. From proper planning and 
procurement to the application of advanced testing methods and certifications, each step of 
material management contributes significantly to the overall performance and longevity of 
structures. 

Furthermore, the emphasis on proper finishing and installation underscores the role of these 
processes in enhancing both the functionality and aesthetic appeal of completed projects. The 
integration of sustainable practices, including efficient waste management and adherence to 
environmental standards, further underscores the industry's responsibility toward ecological 
stewardship. 

By addressing challenges through innovative solutions, improved coordination among 
stakeholders, and the adoption of new technologies, the construction sector can achieve higher 
standards of quality and sustainability. This proactive approach ensures not only the integrity of 
individual projects but also the advancement of construction practices as a whole.  
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