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This research investigated the optimization of locally sourced aggregate, mixed with 
variable cement ratios to determine its optimum compressive strength. Samples of 
standard sizes of local fine and coarse aggregate were obtained at the popular excavation 
sites. The concrete materials were weighed, batched, mixed, cast and cured using four 
different mix proportions of 1:2:4, 1.2:2:4, 1.4:2:4 and 1.6:2:4 of cement, fine and coarse 
aggregate at constant water/cement ratio of 0.5. A total of 48 concrete cubes of 
150mmx150mmx150mm were produced, cured for 7, 14, 21 and 28 days and tested. 
Mathematical model equation relating the compressive strength of the local stone with 
variability of cement was developed using Response Surface Methodology (RSM). The 
significance and suitability of the equation was confirmed using the analysis of variance 
(ANOVA). The ANOVA for the quadratic and Surface Cubic model shows that the 
adjusted R2 of 0.9808 and F-value of 227.76 in compressive strength of the concrete is 
confidently accounted for by the independent variable. This demonstrates that the 
equation's predictions of compressive strength for various concrete structures are 
accurate. Therefore, utilization of local aggregate is  advised for the construction of most 
of the dominant low-rise residential buildings in Anambra and other neighbouring States. 
 

Contribution/ Originality: The study investigated the strength of concrete produced with locally sourced 

aggregates in Anambra State at different cement proportions. And a Mathematical model equation relating the 

compressive strength was developed using RSM. The model was able to determine the optimum cement content 

requirement of the local aggregates for structural purposes. 

 

1. INTRODUCTION 

Aggregates, cement, water, and occasionally additives are the components of the man-made engineering 

substance known as concrete. One of the most popular building components that is known for its wide range of usage 

due to its strength and durability is concrete [1, 2]. Over 90% of all residential and commercial buildings in Nigeria 

are made of reinforced concrete, which is a result of its properties making it a particularly essential material in the 

country's construction industry [3, 4].  Almost one-third of the volume of concrete, or between 60 and 75 percent of 

the overall volume of concrete, is made up of coarse aggregate [5-7]. As a result, aggregate is crucial in determining 

how strong, long-lasting, workable, porous, and other properties of concrete are. The characteristic strength and 

fracture concrete can alter as a result of changes in the characteristics of fine and coarse aggregate. Understanding 

the kind and characteristics of the aggregate used to create concrete is essential in order to forecast how the concrete’s 
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characteristic will be in practice. Numerous studies on subjects related to concrete, including self-compacting concrete 

[8] the incorporation of various natural and synthetic fibers [9, 10] nanomaterials [11] and waste materials [12-

14] have been conducted in the past. 

Naturally, aggregate variation is a result of variation in the parent rock formation that forms the aggregates. 

That's why aggregate from different location tends to differ slightly from each other in characteristics. That 

notwithstanding there is a generally accepted characteristic that an aggregate needs to possess before it can be 

accepted such as its weight, size, shape, aggregate type, index of angularity, surface roughness, elastic modulus, bulk 

density, and specific gravity, grading of aggregate, thermal properties, cleanliness, bulking of aggregate, crushing 

type, absorption, moisture content etc [15]. To ensure an increase in the contact surface between aggregates and 

cement paste, which is essential for the strength and durability of concrete, there is a need for thorough and adequate 

design as well as well-supervised construction [16].  

Conventionally, most construction works on concrete make use of granite as coarse aggregate. This was based 

on the assumption that granite produces the strongest and most durable concrete, that local aggregate does not 

produce strengthful and durable concrete. This assumption has made so many building developers spend heavily on 

purchasing and hauling granite from their quarry location to their site. Uncertainties have been found in a study by 

Ede, et al. [17] on the use of gravel for making concrete. This reservation is made because granite is stronger and 

has a more uniform chemical composition, while gravel has a more varied size distribution, a higher degree of sorting, 

and a composition that is more harmful. Aginam, et al. [7] Investigated how different coarse particles affected 

concrete's compressive strength in Southeastern Nigeria and discovered that the least compressive strength of 

16.9kN/m2 was produced with unwashed gravel while 20.0kN/m2 was produced with washed gravel. They deduced 

that impurities on the local aggregate impact the compressive strengths of concrete which was confirmed by the study 

done by David, et al. [18] and Apebo, et al. [19] on locally sourced coarse aggregate. Concrete strength may be 

correlated with aggregate form, type, surface area, and internal structure. But if its engineering qualities are well 

recognized, using locally obtained material is not prohibitively out of place. In a state like Anambra where there is no 

granite query currently, building developers go as far as travelling thousands of miles to procure granite. The recent 

increase in the price of diesel has caused the price of haulage of granite to skyrocket thereby causing a massive increase 

in the cost of building, housing and other infrastructural developments. This phenomenon is becoming worrisome, 

especially in this post-COVID-19 era overwhelmed with the socio-economic crisis.  

On the other hand, some other researchers have worked on recycled aggregates concrete (RAC).  It is a type of 

environmentally friendly concrete produced by partly or completely replacing natural aggregates with recycled 

aggregates made from leftover concrete blocks from construction projects after mechanically squashing, grading and 

cleaning the aggregates. Notably, the use of RAC allows for the recycling of construction waste, which has significant 

ecological, economic, and social consequences [20, 21] in addition to addressing the environmental issues brought 

on by building waste dumps. Despite having a lower apparent density than natural aggregate, a higher water 

absorption rate, and a lower crushing value, recycled aggregates can be combined with natural aggregates to satisfy 

the criteria for the workability and strength of RAC. Real-world applications of RAC include the building of the US-

41 in the United States and the Diepmannsbach Bridge in Germany [22]. 

Adding some supplementary cementitious materials (SCMs) to RAC can improve its freezing-thawing (F-T) 

resistance properties, as has been demonstrated in previous research [23, 24]. Additionally, dense calcium silicate 

hydrate (C-S-H) gels can be produced by SCMs due to their pozzolanic properties, which is expected to increase the 

durability of RAC. Typically, SCMs can improve RAC's compactness by filling the cement matrix's tiny pores.  

Yu, et al. [25] Looked into how different replacement rates of ceramic waste powder (CWP) affected the freeze-

thaw durability of RAC. Six sets of CWP doping ratios of 0%, 10%, 20%, 30%, 40, and 50% were planned for this 

experiment. Basic mechanical and physical performance statistics for each set of specimens were assessed throughout 

the normal curing age prior to the F-T cycling test. After each F-T cycle, the impact-echo technique and compressive 
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strength test were used to evaluate the durability performance of the RAC. The lifespan of RAC mixtures was 

predicted using a Grey-Markov model. The impact-echo technique was found to be more suitable for determining the 

resilience of RAC under freeze-thaw conditions. 

Patowary and Mahmood [26] researched on the Mechanical Properties of concrete produced with Local Coarse 

Aggregate sourced from Bangladesh. They examined the compressive strength, splitting tensile strength, and elastic 

modulus at 7, 14, and 28 days of curing of the concrete. Their findings demonstrated that Dinajpur Hili (Indian Black 

Stone), is most appropriate for concreting. 

The need to reawaken the consciousness of building developers on the fact that local aggregates in Anambra 

state can be effectively used to produce a standard, durable and devised concrete calls for this research. This fact can 

only be proved through extensive testing and observation. It was reported by Mackechnie [27] that sandstone is 

increasingly being used in concrete construction in most places of the world and concrete produced with it can 

compete favourably with granite chippings in terms of strength and other mechanical properties if properly graded 

and constructed. 

Bamigboye, et al. [28] Evaluated the economics of substituting local aggregate for granite in the production of 

concrete. The findings, which were in line with a study by Jae, et al. [29] showed that adding more granite to concrete 

significantly improves its consistency attributes. Additionally, according to Sulymon, et al. [30] the concrete's 

compressive, flexural, and split tensile strengths are significantly influenced by the local aggregate source.  

Khadka and Mishra [31] investigated how small aggregate sources affected the compressive strength of cement 

concrete. All 48 samples underwent compression testing to determine their compressive strength, which varies from 

20.64 N/mm2 to 32.47 N/mm2 and exceeds the minimum strength offered by M20 grade. For each of the sixteen 

combinations of aggregates, a different mean compressive strength number was found. When combined with four 

distinct samples of coarse aggregate, the fine aggregate from the Chisang source outperformed the other three sources 

in terms of average compressive strength. Other researches on quality of cement, aggregates source, variability of 

fine aggregate were conducted by Mishra and Sharestha [32]; Mishra and Jha [33]; Megha and Gauhar [34]; Mishra 

and Chaudhary [35]. 

The fine aggregates gradation curve from a study by Nayaju and Tamrakar [36] evaluating the fine aggregates 

from the Budhi Gandaki-Narayani River, which is rich in carrying natural fine aggregates from the Higher and Lesser 

Himalayas region, showed that aggregates were varied from uniform to well graded, the detrimental materials 

excepting organic matter ranged from 0.3%-1.5%, and the presence of organic matter ranged from 0.57%-1.11%. They 

noted that the pattern indicated that organic matter and harmful inorganic material were both accumulating in the 

river's southern reaches. A study revealed that the aggregate's bulk density is less than 2 grams per cubic centimeter, 

and its water absorption value varies from 0.48 to 2.87%. 

Practically, regardless of the source, the primary goal of using aggregate in concrete remains the same. According 

to Ezeokonkwo, et al. [37] the fundamental purpose of coarse aggregate is to give concrete volume and act as a less 

expensive filler than cement. According to Chindaprasirt, et al. [38]; Chen, et al. [39] aggregate give the finished 

concrete volume stability and durability. Wight [40] Demonstrated that regardless of the source, aggregates that 

meet certain requirements, such as cleanliness, hardness, strong, tough, durable particles, freedom from chemicals, 

freedom from coat and other fine materials that may affect the bond and hydration of cement paste, are suitable for 

concrete work. This study experimented and found that local aggregates in Anambra State can be used to produce 

concrete of adequate strength and durability at different mix ratios. 

Aggregates were sourced from the two main sources of local aggregates in the state which are Onitsha and Awka. 

The aggregates were batched on mix ratios of 1:2:4, 1.2:2:4, 1.4:2:4 and 1.6:2:4 (cement: fine aggregate: coarse 

aggregate). The study helped to optimize the actual mix ratio and strength characteristics for different structural 

elements using Response Surface Methodology. 
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2. MATERIALS AND METHOD 

2.1. Materials  

The study adopts sampling methods while selecting the materials. The coarse aggregate was obtained from 

Awka, the capital city of Anambra state. Natural river sand from the banks of the River Niger in Onitsha, Anambra 

State, served as the fine aggregate. Aggregates were properly washed and dried and were free from deleterious 

materials, the aggregates were prepared following BS standards [41].  

A local seller of cement provided Dangote Ordinary Portland Cement used for the experiment. The cement was 

marked and was free from contamination, homogeneously fine, it has a specific gravity and unit weight of 3.15 and 

1445kg/m3 respectively and confirms the BS specifications [42]. 

The Concrete was mixed and cured using potable lab water from the Civil Engineering Departmental laboratory. 

The water met BS requirements and was free of suspended particles and chemical contaminants [43]. 

 

2.2. Preparation of the Samples and Laboratory Tests 

The aggregate materials were sieved with a standard sieve, the shaking was properly done using the vibrating 

sieve shaker and it confirms with BS Standards [44]. Different weight batching of 1:2:4, 1.2:2:4, 1.4:2:4 and 1.6:2:4 

were used to ascertain the actual mix that will give a standard target mean strength at different days of curing [45]. 

It was done using a 0.5 water-to-cement ratio. The elements of the concrete were properly mixed and a total number 

of 48 cubes of 150mmx150mmx150mm were cast using standard steel mounds. Identifications were marked on the 

concrete after a few hours of casting for easy identification during curing. The cubes were demoulded after 24 hours 

and were submerged in a curing tank. They were cured for 7, 14, 21 and 28 days. On the mature days, the cubes were 

weighed and crushed in the departmental laboratory using Universal Testing Machine. 

  

2.3. Optimization of Compressive Strength Using Response Surface Method (RSM) 

A Response Surface Methodology is one of the recently common optimization techniques used in the analysis of 

experimented studies [46]. By assessing the impact of several factors and their interactions on one or more response 

variables, the approach can be used to quickly identify the best response for the subject of interest [47]. Here, the 

approach was used to produce a standard concrete mix utilizing local aggregates while optimizing the link between 

variability and the ideal proportion of cement. The RSM specifies the relationship between the response and essential 

controllable parameter inputs of the concrete when all independent variables are measurable, controllable and 

continuous in the experiment [48]. In this study, the major variable is cement ‘x1…. xk’ which combines with local 

stone to produce the compressive strength of the concrete ‘y’.  the relationship is expressed linearly in Equation 1 as 

follows; 

𝑦 = 𝑓(𝑥1) + 𝑓(𝑥2) + 𝑓(𝑥3) + 𝑓(𝑥4) + ⋯ … … 𝑓(𝑥𝑘)         (1) 

Where y denotes the response (dependent variable). 

x1, x2, x3, x4,………..xk are independent variables. 

Finding an adequate interaction value for the link between the experimental parameters in the independent 

variables or factors and the response surface is important to maximize the response of the concrete compressive 

strength variable y [49-51]. To actualize this, a second-order polynomial of RSM is adopted and expressed in 

Equation 2 as follows; 

𝑦𝑖 = 𝑏𝑜 + ∑ 𝑏𝑖𝑥𝑖
𝑛
𝑖=1 + ∑ 𝑏𝑖𝑖𝑥2

𝑖
𝑛
𝑖=1 + ∑ ∑ 𝑏𝑖𝑗𝑥𝑖𝑥𝑗

𝑛
𝑗

𝑛
𝑖𝑖>𝑗 + 𝑒       (2) 

Where yi is the predicted compressive strength response. 

bo, bi, bii and bij are coefficients. 

xi and xj are actual factors. 

e = Error term. 
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F-test was used to evaluate the significance of the model while the adequacy of the model was equally checked 

using the coefficient of determination R2 and adjusted R2. 

 

3. RESULTS AND DISCUSSIONS 

3.1. Optimization Model for the Compressive Strength Experimental Design and Analysis 

The experimental design matrix for the compressive strength of variable Ordinary Portland Cement (OPC) mix 

ratios with locally sourced aggregates at different curing days was presented in Table 1. It was discovered that the 

compressive strength increases with an increase in cement proportion. The difference in strength variability at 1.4 

and 1.6 of cement content in the mix have a closer compressive strength compared to others. The mix ratio of 1:2:4 

had the lowest strength while that of 1.4:2:4 and 1.6:2:4 were averagely high and comparable to that of conventional 

strength grade of granite.  

 

Table 1. Experimental design matrix table for different mix ratios. 

Run Factor 1 Factor 2 Response 1 

Serial 
number 

A: Mix ratio B: Time (Curing days) Compressive strength 

Variable cement (OPC) Days N/mm2 

1 1:2:4 7 14.20 
2 1.2:2:4 7 16.20 
3 1.4:2:4 7 17.75 
4 1.6:2:4 7 18.45 
5 1:2:4 14 20.15 
6 1.2:2:4 14 20.10 
7 1.4:2:4 14 21.85 
8 1.6:2:4 14 22.90 
9 1:2:4 21 23.10 
10 1.2:2:4 21 23.75 
11 1.4:2:4 21 24.10 
12 1.6:2:4 21 24.95 
13 1:2:4 28 27.60 
14 1.2:2:4 28 28.10 
15 1.4:2:4 28 28.85 
16 1.6:2:4 28 29.50 

 

 

This indicates that there is a serious influence of cement on the compressive strength of the concrete produced.  

The difference in increase in strength became minimal upto the mix ratio of 1.2:2:4 at 28days of curing. That of 1.4:2:4 

was only 2.6% higher than that of 1.2:2:4 which implies that the quality of the mortar at the cement content was 

optimum for a good concrete work.  

 

 Table 2. Model summary statistics of the concrete strength. 

Model summary statistics 

Equation 
source 

Std. 
dev. 

Main 
R-squared 

Adjusted 
R-squared 

Predicted 
R-squared 

Obtained 
press 

Possible 
outcome 

Linear 0.68 0.9808 0.9778 0.9692 9.74 Suggested 
2FI 0.59 0.9868 0.9835 0.9751 7.88 Suggested 
Quadratic 0.65 0.9869 0.9803 0.9622 11.96 Suggested 
Cubic 0.39 0.9971 0.9927 0.9697 9.57 Suggested 
Quartic 0.40 0.9985 0.9926 0.9146 27.03 Aliased 

 

 

The ANOVA for the quadratic model in Table 2 shows that the adjusted R2 of 0.9808 indicated 98.08% of the 

systematic variation in compressive strength of the concrete is confidently accounted for by the independent variable 

(fine aggregate, coarse aggregate, water-cement ratio, and curing days). The percentage value shows that there is 

appropriate proportioning of the concrete components. This tandems with the theoretical attributes of concrete that 
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states that concrete strength, characteristics, properties, density etc is proportional with the size, shape, and ratios of 

the cement, fine and coarse aggregates. This becomes so important in the use of local aggregates that predominant 

in some local areas and for low housing buildings. 

The F-value of 227.76 in the ANOVA for the Response Surface Cubic model suggests that the model is 

significant. “Prob > F” values less than 0.0001 denote the significance of the model terms A, B, AB, A2, B2,A2B, AB2, 

A3, and B3 are important model terms  and Degree of freedom (Df) values as seen in the Table 3.  

 

Table 3. Compressive Strength Response of the variable mix. 

Source Sum of 
squares 

Df Mean 
square 

F value P-value prob > 
F 

Significances 

Model 315.51 9 35.06 227.76 < 0.0001 Significant 
A-Mix ratio 1.33 1 1.33 8.66 0.0259 Significant 
B-Curing days 8.53 1 8.53 55.39 0.0003 Significant 
AB 1.91 1 1.91 12.42 0.0125 Significant 
A2 1.406E-003 1 1.406E-003 9.136E-003 0.9270 Significant 
B2 3.906E-003 1 3.906E-003 0.025 0.8787 Significant 
A2B 0.15 1 0.15 0.97 0.3635 Significant 
AB2 0.29 1 0.29 1.91 0.2162 Significant 
A3 0.075 1 0.075 0.49 0.5112 Significant 
B3 2.72 1 2.72 17.67 0.0057 Significant 
Residual 0.92 6 0.15 0.85 0.6222 Significant 
Cor total 316.44 15 21.66 98.39 3.5632 Significant 

 

 

The coded factors presented in Table 4 and Equation 3 can be used to predict the response for each variable mix 

of 1, 1.2, 1.4 and 1.6 of cement and their respective compressive strengths. The values of confidence of intervals (CI) 

and variance inspection factor (VIF) were optimum. This becomes necessary where only local materials are 

comparatively available for concrete works. In such a case, it is cheaper to make use of available materials at different 

proportionate of cement to get the desired strength of any of the concrete elements such as foundation, columns, 

beams and slab.  Equation 3 offered the mathematical model for the compressive strength in terms of the coded factors, 

and Equation 4 presented the mathematical model for the compressive strength in terms of the actual mix factors. 

These equations parameters are variables that can be adjusted to obtain a new result for different material 

components. This is highly necessary for a situation where the characteristics of the natural aggregates continues to 

deviate and differ from the study locations. In such a case all that is needed is to input the parameters of the local 

aggregates, the required mix ratio and prospective compressive strength will be obtained. This serves as a model for 

some other local aggregates that have not been subjected to test in different localities and the tentative compressive 

strength of the materials.  

 

Table 4. Compressive strength factor of the variable mix. 

Factor Coefficient 
estimate 

Df Standard 
error 

95% CI 
low 

95% CI 
high 

VIF 

Intercept 22.60 1 0.20 22.12 23.09 14.24 
A-Mix ratio 1.46 1 0.50 0.25 2.68 14.24 
B-Time 3.70 1 0.50 2.48 4.91 14.24 
AB -0.62 1 0.18 -1.05 -0.19 1.00 
A2 0.021 1 0.22 -0.52 0.56 1.00 
B2 -0.035 1 0.22 -0.58 0.50 1.00 
A2B 0.29 1 0.30 -0.43 1.02 2.56 
AB2 0.41 1 0.30 -0.32 1.13 2.56 
A3 -0.34 1 0.49 -1.55 0.86 12.67 
B3 2.07 1 0.49 0.87 3.28 12.67 

 

 

Formula for the final equation with coded factors: 
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𝐶𝑜𝑚𝑝𝑟𝑒𝑠𝑠𝑖𝑣𝑒 𝑠𝑡𝑟𝑒𝑛𝑔𝑡ℎ =  +22.60 + 1.64 ∗ 𝐴 + 3.70 ∗ 𝐵 − 0.62 ∗ 𝐴𝐵 + 0.021 ∗ 𝐴2 ∗ 𝐵2 + 0.29 ∗ 𝐴2𝐵 + 0.41 ∗

𝐴𝐵2 − 0.34 ∗ 𝐴3 + 2.07 ∗ 𝐵3      (3) 

Formula for the final equation with Actual factors: 

𝐶𝑜𝑚𝑝𝑟𝑒𝑠𝑠𝑖𝑣𝑒 𝑠𝑡𝑟𝑒𝑛𝑔𝑡ℎ =  +0.99375 + 1.54021 ∗ 𝑋 + 2.40158 ∗ 𝑇 − 0.18771 ∗ 𝑋 ∗ 𝑇 + 0.55938 ∗ 𝑋2 −

0.10057 ∗ 𝑇2 + 0.012321 ∗ 𝑋2 ∗ 𝑇 + 2.47449003 ∗ 𝑋 ∗ 𝑇2 − 0.10208 ∗ 𝑋3 + 1.79179003 ∗ 𝑇3              (4) 

Where X is the mix ratio and T is the time (curing days) 

 

3.2. Illustration of the Effect of the Variable Mix Ratios 

Figure 1 shows that close and strong correlation between the Normal and Residual experimental details. Also, 

Figure 2 shows the outcome of the Residual and Predicted compressive strength values.    

 

 
Figure 1. Graph of compressive strength residuals. 

 

 
Figure 2. Graph of compressive strength residuals verse predicted. 
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Figure 3 depicts the compressive strength of predicted verse actual of the variable mix, the strength which was 

dependent on time and mix ratio was graphically illustrated on the value to affirm that the model can effectively 

predict the compressive strength of other mix ratios of local aggregates with cement. The design points coding of the 

model and its compressive strength was presented in Figure 4, the figure used colour codes to categories the strength 

which were based on time and mix ratio variables. 

 

 
Figure 3. Graph of compressive strength predicted verse actual. 

 

 
Figure 4. Graph of compressive strength verse mix ratio. 
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The residual verse run behaviour of the model was presented in Figure 5, where the externally studentized 

residual was plotted against the run. It determines the strength distribution of the selected concrete samples that is 

independent of the parameters of other samples around it, which are not directly relevant to the strength test of the 

concrete concerned.   

 

 
Figure 5. Graph of compressive strength of residuals verse run. 

 

The perturbation behaviour of the model was presented in Figure 6, where variables ‘A’ and ‘B’ were used to 

obtain the optimum point of the mix ratio’s compressive strength with respect to time. 

Figure 7 shows the interaction value between the compressive strength and the mix ratios. The design points 

shows that the strength increases as the time (Days) of curing and cement contents increases.   

 

 
Figure 6. Graph of compressive strength perturbation. 
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Figure 7. Graph of compressive interaction with the mix ratio. 

 

The three-dimensional plots of the combined impact of mix ratio and curing days on concrete's compressive 

strength were shown in Figure 8. The compressive strength is increased by the weight gain of the cement and the 

number of curing days. The grade 30 goal mean strength was very nearly met by the optimal compressive strength 

of 29.5N/mm2 at 28 days of curing employing a 0.5 water-cement ratio. This suggests that if a modest increase in 

cement is added to the local mix, there is a negligible difference between concrete formed with standard coarse 

aggregate and that created using local stone.  

The model therefore proved that different local aggregates can be utilized in production of good grades of 

concrete at different proportions of the concrete material content and curing days. The local aggregates should be 

adequately cleaned to ensure that it’s free from dirt and any other impurities that may affect the concrete strength.  

 

 
Figure 8. 3-dimensional plot of the Concrete’s compressive strength. 
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4. CONCLUSION 

The study's major goal was to figure out how much cement may safely be used for concrete projects made from 

locally produced Anambra State aggregate. This was necessary because of the steep rise in building material prices 

in Nigeria from the Covid-19 era, which contributed to the high cost of houses and rents. At a constant water-cement 

ratio of 0.5, the compressive strength of concrete made with locally sourced aggregates was examined at varying 

amounts of 1:2:4, 1.2:2:4, 1.4:2:4, and 1.6:2:4. Response Surface Methodology was used to create the mathematical 

model equation connecting the compressive strength of the local aggregate with the variability of cement (RSM). The 

optimum result of the different mixes at 28days which are 27.60 N/mm2, 28.10 N/mm2, 28.85 N/mm2 and 29.50 

N/mm2 respectively were increased with an increase in cement content. The significance and appropriateness of the 

equation were examined using the analysis of variance (ANOVA). The ANOVA for the quadratic and Surface Cubic 

model shows that the adjusted R2 of 0.9808 and F-value of 227.76 in compressive strength of the concrete are 

confidently accounted for by the independent variable. It can be inferred from the study that local aggregates can be 

used to produce a standard concrete for any structural material if the right proportion of cement and some other 

constituents are used in the right proportion. Therefore, utilization of local aggregate is strongly advised for the 

construction of most of the dominant low-rise residential buildings in Anambra and other neighbouring States. 
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