
International Journal of Aquatic Science  

ISSN: 2008-8019 

Vol 12, Issue 02, 2021 

955 

 

Contracts for Durable Concrete Structures: A 

Case Study 
 

Dr.A.Paulmakesh1 Gizachew Markos Makebo2 

 
1Associate professor, department of civil Engineering, Wolaita Sodo University, Ethiopia  

2Head,department of civil Engineering, Wolaita Sodo University, Ethiopia 

 

email:1paulmakesh1986@gmail.com, 2gizemark2009@gmail.com 

 

Abstract: In terms of economic, environmental, and social sustainability, concrete may 

fulfill many of the needs. In addition to acoustics, vibration, fire, thermal mass, durability, 

security, sustainability, air tightness, and flood resistance, the material itself provides a 

wide range of benefits. Progress has not been without its obstacles for the great majority of 

concrete constructions for many years. Quality control has eroded over time due to the use 

of subpar components, unchecked water usage, and deficient curing. A reduction in the 

standard of skill is also seen among Artisans and those who monitor and accept the 

finished job. Newer development appears to be in jeopardy within a few years of 

completion. It is time to put more emphasis on the basics. So far, environmental attack is 

the most prevalent type of attack. In many cases, the steel reinforcements in concrete 

structures have corroded, resulting in reduced life spans for thousands of people. The 

rapid deterioration of newer concrete constructions has been related to the tendency for 

concrete to crack. 

 

1. INTRODUCTION 

 

The majority of people believe that concrete is chemically and dimensionally stable, which 

causes the assumption that it is a durable and adaptable material. Cement fulfills the long-

term needs of both the economy, the environment, and the community. Other materials also 

provide benefits including acoustics, vibration, thermal mass, durability, security, 

sustainability, air tightness, and flood resistance. It is very strong, with a high tensile strength, 

excellent abrasion resistance, and flame resistance, as well as being a fire barrier for 

implanted steel. This is a long-lasting, cost-effective, and relatively simple piece of 

equipment. Concrete has often been employed in structures around the country because of the 

effect this notion has had on reinforced concrete. Cement specifications must be correct to 

ensure that the concrete will endure the conditions in which it will be used. While both 

cement content and water-cement ratios must be met, we'll only count these as 'minimal 

cement content' and 'maximum water-cement ratios' so long as the first two are satisfied. 

Also, excellent curing is required.  

 

The number of structures that have stood the test of time has increased, however, as more 

concrete structures are created, a greater number fail rapidly after completion. Reinforced 

concrete's trouble-free life is likely to be short even on a modestly exposed site if the 

reinforcement is not adequately covered. Many structures built during the 1960s underwent 

fast expansion, which meant they were often disregarded, and nowadays many structures 

built in the past few decades need to be maintained for the rest of their service life, incurring 

expenses equal to 3 to 5 percent of GDP in some nations.  
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To learn about the complications associated with premature steel corrosion, the degree of the 

problem had to be uncovered. Additionally, concrete deterioration had to be recognized. 

Preventive corrosion can be blamed for the premature corrosion of steel reinforcing bars, in 

addition to a number of variables affecting concrete durability and deterioration. It's 

commonly known that constructions made of concrete need frequent maintenance to ensure 

their long-term durability.Quality control has suffered because to the use of poor quality 

ingredients, lack of monitoring of water usage, poor or no curing, and incorrect compaction. 

Artisans as well as those who supervise and accept the works no longer possess a high level 

of standard skill. As long as ancient structures meet service requirements, newer ones show 

evidence of premature wear and tear shortly after they are built. As far as I'm concerned, it's 

about time that these basic issues are addressed. Concrete that passes the cube test is regarded 

acceptable. The only criteria utilized to judge concrete quality is the strength of the concrete. 

 

Concept of Management: 

Durability is defined as a material's capacity to survive the service conditions for which it 

was built over an extended length of time and with minimal deterioration. Changing some 

concrete production specifications cannot influence concrete durability. Creating long-lasting 

structures requires a holistic approach. Site selection, adequate structural design and 

reinforcing detailing, improved concrete technology, construction systems, surface 

protection, and regular on-going maintenance go hand in hand.Permeability is one of the 

primary determinants of concrete durability. A reasonable permeability is obtained with thick 

aggregate by ensuring enough cement content, utilizing a low water/cement ratio, and 

properly curing the concrete. To attain these goals, a proper mix design is essential. However, 

to get maximum results, you should first establish a sufficient infrastructure, and then 

introduce the design mix. 

 

Proper concrete mix design is needed to meet these goals. In general, nevertheless, the 

introduction of a design combination without creating suitable infrastructure would lead to 

more problems than benefits.In the event of significant jobs that require a big volume of 

concreting, make sure to include design mix. I utilize solely steel shuttering. For huge 

projects, only an approved shutting system will be used. Site in-charge employees will be 

Civil Engineering Diploma/Degree holders.Exposure features for structures should provide 

water drainage and prevent standing water. Minimizing fractures that may collect or transfer 

water is also critical. For adequate curing, moisture loss must be avoided early on. Member 

profiles and their junctions with other members must be developed and specified in such a 

way that concrete flows properly. Concrete is more prone to deterioration when it is thin, 

under hydrostatic pressure from only one side, partially immersed, and around corners and 

edges of elements. The structure's life can be extended by applying a surface coating that 

prevents or reduces the intrusion of water, carbon dioxide, or harsh chemicals. Without 

proper durability, structures are prone to premature failure, and yet it gets no consideration 

during the design phase. As a general rule, prescriptive coding guidelines based on earlier 

provisions that have been unilaterally tightened address durability concerns. Unfortunately, 

despite these criteria, concrete structures' durability has not always increased. It appears that 

because specifications are not properly understood and/or followed throughout construction, 

this is the result. When environmental conditions change on a regular basis, material 

durability is much more of a worry for engineers. It is the interplay of the material with its in-

service environment that decides whether a material is durable or not (Gojrv, 2008). 
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Corrosion of reinforcement: 

In many concrete constructions premature chloride-induced strengthening corrosion is still a 

technical concern. Actual concrete deterioration has only lately been accurately measured, as 

has the scope of the difficulties with premature corrosion of reinforced steel bars. This 

premature corrosion of steel reinforcing can be ascribed to a number of factors influencing 

concrete durability and degradation. This lack of endurance is typically associated with a lack 

of effective quality control as well as particular difficulties throughout the concrete 

construction process. As a result, before any sensible strategy to more regulated durability 

can be implemented, the issue of construction quality and variability must be properly 

understood. Make it a condition in the contract specifications for new contracts, and get your 

maintenance provider to agree on performance indicators within existing contracts. Setting a 

goal for the overall maintenance activity gives the contractor more leeway to accomplish the 

most inventive and cost-effective results, such as employing materials available in the region. 

 

The water-cement ratio governs the strength and permeability qualities of concrete, with a 

low ratio resulting in a high strength concrete with low permeability. Concrete mixture 

proportioning comprises determining water and additive content based on workability and 

aggregate type after selecting a water/cement ratio to achieve the desired strength. The 

aggregate type and aggregate-cement ratio must also be considered while designing high 

strength concrete. It is usual practice to stipulate a minimum cement content for structural 

concrete because cement creates a high alkalinity environment that prevents corrosion of the 

implanted reinforcing steel. Too much cement content causes early thermal contraction, 

which leads to cracking due to the temperature rise generated by cement hydration. 

 

Recent concrete constructions have deteriorated at a faster rate, which has been attributed 

mostly to cracking. To support the high speed of modern building, cracking is connected with 

the use of faster-hydrating Portland cements with enhanced fineness and tricalcium silicate 

(C3S) content. Because the heat of hydration is affected by the chemical composition of the 

cement, C3S has a heat of hydration of 120 Cal/g compared to 62 for C2S. Neville and 

Brooks (1987) define formalized formalized formalized formalized formalised formalised 

formalised formalised formalised By lowering the quantities of C3S and C3A, the heat of 

hydration of cement and its pace can be lowered. The fineness of the cement influences the 

rate of heat development but not the total amount of heat freed, which in concrete may be 

controlled by the amount of cement in the mix. 

 

Interaction Mechanism 

Concerning this, the environmental durability to which the concrete is subjected should be 

sufficiently described. This means that the minimum cement content, maximum water cement 

and the solidity of concrete are indicated and the two earlier features are complementary. 

Good curing is another essential. In the last 40 years the use of reinforced concrete has 

increased considerably and is today employed as dominating structural materials for large 

construction and civil engineering projects. Although many concrete structures have 

demonstrated excellent endurance over the years, the number worsened quickly after 

construction. A study from 1954 shows that, although the reinforcing cover is minor, even in 

somewhat exposed areas, the trouble-free lifespan of the armored concrete may be shorter. In 

the 1960's, this was often disregarded in its rapid rise in the building sector, with modern 

concrete structures needing substantial care and repair during their lifetime, and the 

accompanying economic costs reached 3-5 percent of GNP in some countries. The 

assumption that the concrete is durable forever proves highly stupid as it is now known that it 

is important to maintain concrete constructions to guarantee its lifetime. 
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From the first stages of the mixture design until the construction phase, concrete durability is 

established. In the end, an insufficient strength results in an accelerated disintegration of 

concrete. Therefore it is evident that greater durability by enhanced material qualities cannot 

be attained by improving the complexity of environmental impacts alone on structures. It is 

necessary to consider the aspects of architecture and structural design, implementing 

processes, inspection and maintenance programmes, including preventative maintenance 

measures. This link is based on structural and long-term designs, materials and building 

practices, and service life paired closely with mechanisms for concrete degradation. 

Highlights are durability and performance, and the connection between durability and 

efficiency. 

 

The construction quality and applicability of the designs mostly determine the durability of 

the reinforced cement structures. Concrete deterioration will arise in the interaction of 

material, structural and environmental consequences. The design, construction or later on life 

of the structure may affect the durability. To comprehend the role of degradation or 

degradation, the relationship between performance, lifetime, durability and deterioration must 

be understood. Degradation is by definition the gradual loss in performance over time while 

service life is that following construction, during which the performance standards are met. It 

is necessary to define the deterioration of these two elements, given that the cement consists 

of concrete and steel. Steel and concrete are mutually dependent because steel is successfully 

protected by electrochemical passivation from the high alkaline content of the surrounding 

concrete and steel in turn offers tensile strength resistance to the concrete. The complex 

composite materials are becoming increasingly conscious of how environment and services 

can vary greatly and the deterioration processes interact dynamically with material and 

structural effects. Concrete materials like porous substances can interact with their 

environment by releasing concrete compounds or by employing fluids and gas in the concrete 

creating chemical or physical interactions. Concrete materials Aggressive materials assault 

the exposed concrete surface and move to reinforce it. Concrete study on and causes of 

degradation are extensively published. 

 

Principal of degradation 

The main causes for concrete degradation are inadequate building and details and design 

errors, where external agencies can permeate the concrete by construction errors so that the 

unreliable reinforcement of steel is prematurely corrosive and degraded. The most common 

construction flaws do not include the reinforcing design, based on poor working conditions in 

concrete, insufficient compaction, cold joints and bad treatment. Honeycombs, blow-holes, 

stained glass and pop are other faults in molded cement while mechanical or physical 

processes influence durability include abrasion, erosion, cavitation and repeated thawing and 

freezing. Sedimentation, bleeding, shrinking crack and settlement breakage and drying are the 

most important causes of damage to fresh concrete in early years. Certain deterioration 

methods include concrete additives such as alkaline compounds, chemical assault and freeze-

thaw scaling. Rain, frost, sunlight and air pollution cause the concrete skin to deteriorate. The 

result is concrete deterioration of external factors such as salt, acids, soft water, sulphate, 

frost and seawater. Everyone is causing concrete worsening. The group also covers fire 

damage as it represents a particular external effect that negatively affects the concrete 

integrity. 

 

The corrosion in the cement of the reinforcing stain promotes the deterioration of the concrete 

due to external factors. The prevailing corrosion compound in temperate temperatures is the 
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combination of chloride intake and carbonation and the major part of North American and 

European corrosion research addresses this issue. On all exposed concrete structure surfaces, 

Portland concrete paste is carbonated. Carbonisation is a chemical reaction where the 

airborne carbon dioxide enters the concrete and reacts to carbonates with alkaline calcium 

hydroxide and other cement hydrates, thereby releasing water or metal oxides for hydration 

according to the product. Calcium silica hydrogen is the main component of the hydrated 

cement paste and is burned with calcium carbonate gel and porous amorphous silica gel. 

 

The principles are: 

➢ Achieving the best value results is a focus of procurement processes. This is not 

necessarily the lowest cost, but the best design balance. 

➢ Quality and integrity, building and "cost of life" to meet user demand. 

➢ The service provider/provider is recognized as having to be in a position to obtain a 

sufficient return in order to remain viable. Fees should not be forced to the extent that 

consultants and contractors are unable to assign qualified employees for adequate time 

periods. 

➢ It is clearly defined how to select the procurement method to use. 

➢ The project is encouraged where appropriate to work on partnership approaches (to work 

together to improve design and construction, promote innovation and reduce accidents, 

and to costly maintenance work in the future). 

➢ Clearly defined and transparent is the process for choosing suppliers. 

➢ In the case of larger projects, account is taken of the advantages (for attributes) of pre-

qualification by consultants and contractors. A systematic approach must also be adopted 

to monitor contractors' performance. 

➢ The selection of suppliers is based on quality, as it helps to achieve best results. 

➢ When the client was able to discuss project details with the best qualified company, the 

scope of the project is finalized (s). 

➢ Health and safety practices/criteria, in accordance with all legislative conditions and the 

requirements of the New Zealand injury, for government agencies 

➢ As part of the selection process, prevention strategy is incorporated. 

➢ Included in the contractual specifications are relevant factors related to sustainable 

development and the environment. 

➢ A recognized quality control system is complied with standard performance measurement 

indicators and use of tools like value management, risk management and lifelong costing 

are adopted. 

 

Positive relationships include key advantages generated in quality or value-based 

procurement. From the beginning of the selection process the critical customer/contractor and 

customer / consultant relations are enhanced by the cooperation solution that is not adverse as 

in a selection process based on prices simply or predominantly. The customer and service 

providers come together from the beginning as a team to focus on value results – often a key 

ingredient in ensuring a quality project. Defined clearly and agreed upon mutually. The scope 

of the project is best determined if the client had the opportunity to talk thoroughly with the 

best qualified company about the desired project results. The number of alternative solutions 

to be examined; the extent of attention to environmental and consent issues; cost-

effectiveness; time-frame for cost construction; social impact; cost for operation; and 

maintenance details can be achieved. 

 

High costs. Fees will be fairer for the customer, the contractor and the consultant, since they 

are negotiated after fully identifying the value parameters of the assignment. Contractors and 
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consultants are not under pressure to achieve a low cost result that can minimize efforts or 

compromise the quality and integrity of materials and designs. This means that the project 

will improve its built environment, minimize environmental impact, improve the safety, 

efficiency, durability and economy of its lifetime.• Cost efficiency in the long term. The right 

choice of a highly skilled contractor has a major impact on the project's overall cost. In the 

first 5% of its participation in the project, the contractors decide on the most important 

leverage for the life-cycle costs of the project. 

 

The following are recommended guidelines for the best practice of procurement. 

➢ Process of structured procurement 

➢ Selection processes based on qualification 

➢ Reports 3. 

➢ Education and training 

➢ Safety and Health 

➢ Outcomes for the environment 

➢ Assurance of quality 

➢ Sustainability of Project/Industry 

➢ Oversight and accounting 

➢  Testing 

 

General Observations in durable Concrete Construction 

The following are some of the site practices which influence the durability of specific 

structures. 

During the concrete construction of irrgation structures, it was observed that volume batching 

was carried out on the premises, in which cement was drained directly from the bags into the 

aggregate stack. Bags were only partially emptied leaving a certain amount in the bag. In this 

process. The bag was not essentially emptied in its entirety. In addition, sand was moistened 

by water in order to save cement. Even today, in small works this is the usual place 

practice.At another site in violation of the specification of the contract document, the 

contractor had brought coarse aggregate 60 mm in order to be used in the production of 

concrete for casting the RC slab. His arguments were that the quarry had only that size. The 

engineer in charge refused to accept the material very strictly and firmly and refused the 

material outright and asked him to remove the material from the facility. The entrepreneur 

finally produced the correct material and completed the work.When RC beam-column joints 

with 610 mm x 915 mm beam and column sizes and beam lengths 2 m, and column height 3 

m were tested and measured for full scale, the start of treatment of the specimens was delayed 

one day, resulting in very high strength suffered. Specimen with the start of curing reached a 

strength of 28 days of 41.14 MPa at the correct time, but only 34,02 MPa with delayed 

curing. It is therefore better to start the treatment immediately after the end of the procedure. 

For a minimum of three days, the concrete specimens must be healed extensively with water. 

Neville (1996) says that poor curing is more effective in the strength of concrete made with 

the OPC. More about the 28-day loss of force appears to be directly related to water loss in 

the first 3 days. It is important to note that approximately half of the total heat between 1 to 3 

days is released for the usual range of Portland cements. 

Concerning the required strength the compaction of the concrete plays a crucial role. 

Weighing approximately 8.2 to 8.5 kg should be a fully compact 150-mm concrete cube. The 

strength of the concrete would be lower if the weight is lower than that. The contractor had 

used a hired needle vibrator during the concreting of one of the RC beam-column joints. The 

operator who accompanied the vibrator was not helpful. He used to switch the machine 

within a few seconds of the vibrator switch. His recurrent behavior prevented the concrete 
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from being properly compacted. He argued that if it was operated for long time, the vibrator 

could be damaged. After strict warning and adequate explanation he was persuaded of the 

need and then cooperated well until the specimen were finished successfully. 

 

2. CONCLUSION:  

 

Mixed panels were produced by a company for cement and wood particles and were said to 

be quick-track construction material. It was advised to be used for earthquake-resistant 

building. A variety of material tests were conducted and employed as structural members to 

assess the structural adequacy. The water absorbed much of the water, dramatically weakened 

its strength, when the substance was absorbed in water. It must be impossible to envision the 

fate of the building, constructed with this material under strong rain and wind. 

It was noted that cement, limestone and gypsum block were employed as brick to make 

partition walls in the basement of a structure due to its advantages of rapid building, despite 

the fact that the costs were double that of the brick. During a terrible rainy day, the land was 

inundated, and the gypsum block became watered. At another position in the initial stage of 

the grid type construction was the gypsum block used to divide the space. After construction, 

the block split vertically across the full floor height, and the contractor couldn't screen the 

block even after repeated efforts. 

But at practically all places only 5 mm or 8 mm bars are utilized as tie-ups in columns. The 

minimum dimension of the code to be utilized for bonds should be 16 mm. The Codes 

prescribe supplying a 135° hook to stirrups in concrete beams constructed in seismic areas. It 

has nevertheless been shown that just 90° hooks are given and that the binding wire is not 

also correctly attached to the main bars. In the current scenario, in residential buildings in the 

flat type only rewinding bars are used. Tests on 12 mm rolling bars have shown that none of 

the specimens examined can achieve the requisite minimum yield strength of 415 MPa 

specified in regulations. Many of the TMT bars examined are below standard, with a reported 

elongation of less than 20% contrasting with excellent quality requirements. 

It is observed that during testing of steel bars in mechanical amounts, a specific diameter of 

bars split at the conclusion of the load. This form of bar failure is quite harmful and impacts 

the durability of the construction. It was also shown that the young steel modulus was 80 

kN/mm2 to 120 kN/mm2, compared to the normal 200 kN/mm2. In the design of concrete 

components, the modular elasticity is commonly 200 kN/mm2. But such a significant value 

reduction would make the member more flexible by raising the predicted deflection in the 

design. There is therefore a considerable impact on the functionality of the structure. 
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