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Abstract: Water absorption in all in one aggregate concrete formation was monitored applying deterministic modeling 

approach. Several experts in the field has been applying empirical method through calibrating of experimental values, these has 

been developing water absorption parameters in various mix proportions to monitor strength development of concrete. But the 

application of deterministic concept has not been applied to monitor water absorption thus all in one aggregate concrete, the 

study applying these concept monitored water absorption at every twenty four hours and the conventional method of seven 

days interval, predictive values express the increase and decline rate of water absorption at various water cement ratios and 

curing age, these concept predicted different method expressing best fits of both concepts, the vacillation found in the study at 

different water cement ratios were base on the variations of mix proportions thus compaction level that determine the rate of 

concrete porosity in all in one aggregate concrete. The study is imperative because the application of these concept has been 

developed thus it can generate water absorption in hours and interval of days. 
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1. Introduction 

As construction technology becomes more highly 

developed, there is need for better environment to improve it 

level of performance on regarding vibration resistance, 

reduced noise, and fireproofing in structures. It has been 

observed that there lots of structural defects and 

deteriorations in existing structures. The construction 

industry is experiencing difficulties in managing early age 

concrete because there is no reliable technique to measure its 

compressive strength [5]. Currently, due to expansion of 

different hydraulic structures such as dams, the stability issue 

of concrete is very imperative parameter of hydraulic 

structures. The fundamental subject in this regard is the 

concrete resistance against abrasion which is connected to 

water and cement including the crystalline structure of the 

element in concrete. To improve the abrasion resistance of 

concrete, several issues have been projected by several 

Investigators. These comprise use of aggregates, aggregate 

resistance against abrasion, decrease the water and Cement 

ratio, application of micro and nano-silica in concrete, and 

appropriate curing time for the concrete. [1, 3, 4, 5, 6, 14 and 

17]. Concrete are known to brittle and weak in tension, but 

its compressive strength is almost ten to thirteen times 

greater than the tensile [3b, and 3c]. However, [15] observed 

that the compressive strength is almost about eight times 

greater than the tensile. The tensile strength of concrete is 

usually neglected in the design of most ordinary structural 

elements [6, 7, 8, 9, and 10]. However, in most design of 

several structures that are required to contained liquids the 

tensile strength is taken into consideration. Ideal, standard 

and good concrete (whether plain, reinforced or pre-stressed) 

are designed to be strong enough to carry superimposed loads 

all through its anticipated life. Impermeability, durability, 
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shrinkage, cracking, surface wear and cavitations are other 

establishes parameters of good concretes. Several experts has 

applied different types of model in determining porosity 

permeability for several types such as Various types of 

concrete include high-alumina concrete, fibrous concrete, 

lateritic concrete, etc. [6, 7, 8, 9, 10, 11, 14, and 16]. 

2. Governing Equation 
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3. Material and Methods 

Standard laboratory experiment where performed to 

monitor water absorption on concrete at different curing age, 

the quantity of water in concrete were determined at different 

water cement ratios, the experimental result are applied to be 

compared with the theoretical values to determined the 

validation of the model. 

4. Results and Discussion 

Results and discussion are presented in tables including 

graphical representation of predictive values for water 

absorption. 

Table 1. Predictive Values of Water Absorption at Different Curing Age. 

Curing Age [Days] Water Absorption [WC % 0.45] 

7 6.78 

8 7.13 

9 7.29 

10 7.46 

11 7.63 

12 7.8 

Curing Age [Days] Water Absorption [WC % 0.45] 

13 7.98 

14 8.15 

15 8.34 

16 8.52 

17 8.71 

18 8.91 

19 9.11 

20 9.32 

21 9.53 

22 9.74 

23 9.96 

24 10.18 

25 10.42 

26 10.65 

27 10.89 

28 11.13 

60 10.14 

90 9.87 

Table 2. Predictive and Experimental Values for Water Absorption at 

Different Curing Age. 

Curing Age 

[Days] 

Predictive Values WC 

0.45] % 

Experimental values WC 

[0.45] % 

7 6.78 6.77 

8 7.13 6.88 

9 7.29 6.97 

10 7.46 7.06 

11 7.63 7.12 

12 7.8 7.34 

13 7.98 7.44 

14 8.15 8.04 

15 8.34 8.12 

16 8.52 8.35 

17 8.71 8.44 

18 8.91 8.66 

19 9.11 8.89 

20 9.32 9.04 

21 9.53 9.11 

22 9.74 9.23 

23 9.96 9.45 

24 10.18 10.1 

25 10.42 10.34 

26 10.65 11.12 

27 10.89 11.44 

28 11.13 11.98 

60 10.14 10.34 

90 10.07 10.34 

Table 3. Predictive Values of Water Absorption at Different Curing Age. 

Curing Age  Water Absorption WC [0.45] % 

7 2.2 

8 2.24 

9 2.29 

10 2.35 

11 2.4 

12 2.45 

13 2.51 

14 2.56 

15 2.62 

16 2.68 

17 2.74 

18 2.81 

19 2.87 
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Curing Age  Water Absorption WC [0.45] % 

20 2.93 

21 3 

22 3.06 

23 3.14 

24 3.21 

25 3.28 

26 3.36 

27 3.43 

28 3.51 

60 3.82 

90 3.39 

Table 4. Predictive and Experimental Values for Water Absorption at 

Different Curing Age. 

Curing Age 

[Days] 

Predictive Values WC 

[0.45] % 

Experimental values 

WC [0.45] % 

7 2.2 2.17 

8 2.24 2.25 

9 2.29 2.26 

10 2.35 2.31 

11 2.4 2.39 

12 2.45 2.41 

13 2.51 2.49 

14 2.56 2.52 

15 2.62 2.58 

16 2.68 2.61 

17 2.74 2.69 

18 2.81 2.78 

19 2.87 2.81 

20 2.93 2.89 

21 3 2.97 

22 3.06 3.09 

23 3.14 3.16 

24 3.21 3.17 

25 3.28 3.25 

26 3.36 3.31 

27 3.43 3.39 

28 3.51 3.49 

60 3.82 3.78 

90 3.39 3.18 

Table 5. Predictive Values of Water Absorption at Different Curing Age. 

Curing Age [Days] Water Absorption [WC 0.50%] 

7 4.58 

14 4.37 

21 4.05 

28 4.66 

60 4.24 

90 6.61 

Table 6. Predictive and Experimental Values for Water Absorption at 

Different Curing Age. 

Curing Age 

[Days] 

Predictive Values WC 

[0.50] % 

Experimental values 

WC [0.50] % 

7 4.58 4.64 

14 4.37 4.74 

21 4.05 4.89 

28 4.66 5.43 

60 4.24 4.64 

90 6.61 5.76 

Table 7. Predictive Values of Water Absorption at Different Curing Age. 

Curing Age [Days] Water Absorption [WC 0.55]% 

7 1.6 

14 2.29 

21 2.1 

28 1.82 

60 2.21 

90 2.35 

Table 8. Predictive and Experimental Values for Water Absorption at 

Different Curing Age. 

Curing Age 

[Days] 

Predictive Values WC 

[0.55] % 

Experimental values WC 

[0.55]% 

7 1.6 1.9 

14 2.29 2.33 

21 2.1 2.13 

28 1.82 1.77 

60 2.21 2.62 

90 2.35 2.66 

Table 9. Predictive Values of Water Absorption at Different Curing Age. 

Curing Age [Days] Water Absorption [WC 0.60] 

7 0.8 

14 0.6 

21 1.05 

28 1.74 

60 3.38 

90 2.68 

Table 10. Predictive and Experimental Values for Water Absorption at 

Different Curing Age. 

Curing Age  
Predictive Values WC 

[0.60]% 

Experimental values WC 

[0.60]% 

7 0.8 1.08 

14 0.6 0.88 

21 1.05 1.16 

28 1.74 1.18 

60 3.38 3.33 

90 2.68 2.66 

Table 11. Predictive Values of Water Absorption at Different Curing Age. 

Curing Age [Days] Water Absorption [WC 0.65]% 

7 0.82 

14 0.92 

21 1.76 

28 0.7 

60 2.75 

90 2.75 

Table 12. Predictive and Experimental Values for Water Absorption at 

Different Curing Age. 

Curing Age 

[Days] 

Predictive Values WC 

[0.65] % 

Experimental values 

WC [0.65] % 

7 0.82 0.91 

14 0.92 0.81 

21 1.76 1.23 

28 0.7 0.92 

60 2.75 2.55 

90 2.75 2.66 
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Table 13. Predictive Values of Water Absorption at Different Curing Age. 

Curing Age [Days] Water Absorption [WC 0.70] % 

7 1.21 

14 0.56 

21 0.61 

28 2.1 

60 3.01 

90 1.66 

Table 14. Predictive and Experimental Values for Water Absorption at 

Different Curing Age. 

Curing Age 

[Days] 

Predictive Values WC 

[0.70] % 

Experimental values 

WC [0.70] % 

7 1.21 1.6 

14 0.56 0.9 

21 0.61 0.93 

28 2.1 2.26 

60 3.01 3.23 

90 1.66 1.83 

Table 15. Predictive Values of Water Absorption at Different Curing Age  

Curing Age [Days] Water Absorption [WC 0.75] % 

7 0.82 

14 1.31 

21 1.09 

28 1.19 

60 1.65 

90 1.52 

Table 16. Predictive and Experimental Values for Water Absorption at 

Different Curing Age. 

Curing Age [Days] 
Predictive Values WC 

[0.75] % 

Experimental values 

WC [0.75]% 

7 0.82 0.7 

14 1.31 1.04 

21 1.09 1.18 

28 1.19 1.28 

60 1.65 1.57 

90 1.52 1.63 

Table 17. Predictive Values of Water Absorption at Different Curing Age. 

Curing Age [Days] Water Absorption [WC 0.80] % 

7 0.81 

14 1.3 

21 3.46 

28 1.55 

60 1.57 

90 2.29 

Table 18. Predictive and Experimental Values for Water Absorption at 

Different Curing Age. 

Curing Age 

[Days] 

Predictive Values WC 

[0.80] % 

Experimental values 

WC [0.80]% 

7 0.81 0.88 

14 1.3 1.17 

21 3.46 3.07 

28 1.55 1.28 

60 1.57 1.13 

90 2.29 2.34 

Table 19. Predictive Values of Water Absorption at Different Curing Age. 

Curing Age [Days] Water Absorption [WC 0.85] % 

7 0.8 

14 3.14 

21 0.95 

28 1.01 

60 0.93 

90 1.32 

Table 20. Predictive and Experimental Values for Water Absorption at 

Different Curing Age. 

Curing Age 

[Days] 

Predictive Values WC 

[0.85] % 

Experimental values 

WC [0.85] % 

7 0.8 0.95 

14 3.14 3.47 

21 0.95 1.3 

28 1.01 0.88 

60 0.93 0.92 

90 1.32 1.09 

Table 21. Predictive Values of Water Absorption at Different Curing Age. 

Curing Age [Days] Water Absorption [WC 0.90] % 

7 0.81 

14 2.07 

21 1.06 

28 1.1 

60 0.9 

90 2.02 

Table 22. Predictive and Experimental Values for Water Absorption at 

Different Curing Age. 

Curing Age 

[Days] 

Predictive Values 

WC [0.90] % 

Experimental values 

WC [0.90] % 

7 0.81 0.95 

14 2.07 2.42 

21 1.06 0.95 

28 1.1 1.02 

60 0.9 0.93 

90 2.02 2.01 

Table 23. Predictive Values of Water Absorption at Different Curing Age. 

Curing Age [Days] Water Absorption [WC 0.95] % 

7 1.13 

14 1.26 

21 1.36 

28 3.58 

60 0.86 

90 0.82 

Table 24. Predictive and Experimental Values for Water Absorption at 

Different Curing Age. 

Curing Age 

[Days] 

Predictive Values WC 

[0.95] % 

Experimental values 

WC [0.95] % 

7 1.13 1.39 

14 1.26 1.55 

21 1.36 1.5 

28 3.58 3.28 

60 0.86 0.7 

90 0.82 0.94 
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Figure 1. Predictive Values of Water Absorption at Different Curing Age. 

 

Figure 2. Predictive and Experimental Values for Water Absorption at Different Curing Age. 

 

Figure 3. Predictive Values of Water Absorption at Different Curing Age. 
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Figure 4. Predictive and Experimental Values for Water Absorption at Different Curing Age. 

 

Figure 5. Predictive Values of Water Absorption at Different Curing Age. 

 

Figure 6. Predictive and Experimental Values for Water Absorption at Different Curing Age. 
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Figure 7. Predictive Values of Water Absorption at Different Curing Age. 

 

Figure 8. Predictive and Experimental Values for Water Absorption at Different Curing Age. 

 

Figure 9. Predictive Values of Water Absorption at Different Curing Age. 
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Figure 10. Predictive and Experimental Values for Water Absorption at Different Curing Age. 

 

Figure 11. Predictive Values of Water Absorption at Different Curing Age. 

 

Figure 12. Predictive and Experimental Values for Water Absorption at Different Curing Age. 
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Figure 13. Predictive Values of Water Absorption at Different Curing Age. 

 

Figure 14. Predictive and Experimental Values for Water Absorption at Different Curing Age. 

 

Figure 15. Predictive Values of Water Absorption at Different Curing Age. 
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Figure 16. Predictive and Experimental Values for Water Absorption at Different Curing Age. 

 

Figure 17. Predictive Values of Water Absorption at Different Curing Age. 

 

Figure 18. Predictive and Experimental Values for Water Absorption at Different Curing Age. 
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Figure 19. Predictive Values of Water Absorption at Different Curing Age. 

 

Figure 20. Predictive and Experimental Values for Water Absorption at Different Curing Age. 

 

Figure 21. Predictive Values of Water Absorption at Different Curing Age. 
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Figure 22. Predictive and Experimental Values for Water Absorption at Different Curing Age. 

 

Figure 23. Predictive Values of Water Absorption at Different Curing Age. 

 

Figure 24. Predictive and Experimental Values for Water Absorption at Different Curing Age. 
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The rate of water absorption inall in - one aggregate 

forconcrete strength were developed using deterministic 

model, the graphical representation are expressed showing 

various rate of absorption at different water cement ratio 

and curing age. Figure one shows gradual increase of water 

absorption to the optimum level recorded at twenty eight 

days, slight decline in water absorption were observed in 

stable state between sixty and ninety days. Figure two also 

express it in the same vein were the predictive and 

experimental were compared for best fits, decline in water 

absorption were experiences between sixty and ninety days. 

Figure three maintained similar condition from figure one 

and two, gradual increase were experienced to the optimum 

values recorded at twenty eight days with slight decrease in 

water absorption between sixty and ninety days, figure four 

express the rate of both parameters the experimental and 

predictive in like manner, thus developed decline in water 

absorption between sixty and ninety days was noticed. 

Figure five developed fluctuation from seven to sixty days 

and suddenly increase in water absorption to the optimum 

values at ninety days. Figure six expression of both 

predictive and experimental values maintained fluctuation 

to the optimum point of water absorption at ninety days. 

Figure seven also express vacillation to the point where the 

optimum water absorption was recorded; figure eight in like 

manner express the comparison between predictive and 

experimental in the same vein. Figure nine developed 

gradual increase from the lowest at seven days to the point 

where the optimum values were recorded at twenty eight 

days before sudden decline was observed at ninety days. 

Figure ten express comparison of both predictive and 

experimental values whereby gradual increase were 

experienced developing the optimum values at twenty eight 

days declining slightly at ninety days. Figure eleven express 

gradual increase with fluctuation between seven and twenty 

one days, sudden increase were observed to the optimum 

values at sixty days thus developed slight decline at ninety. 

Figure twelve express predictive and experimental values 

comparing for best fits with fluctuation to the maximum 

values at sixty day with slight decline at ninety days. Figure 

thirteen vacillations between seven and fourteen with 

sudden increase to the optimum values at sixty days with 

sudden decline at ninety days. Figure fourteen maintained 

similar condition between the predictive and experimental 

sudden increase fluctuating down the optimum at sixty days 

with rapid decline at ninety days. Figure fifteen express 

oscillation between seven and twenty one days and 

suddenly increase rapidly to the optimum level of water 

absorption at sixty days with slight decrease at ninety days, 

figure sixteen maintained the state of water absorption by 

rapidly increasing to the optimum values at sixty thus 

decline slightly at ninety days. Figure seventeen express 

rapid fluctuation whereby the optimum was recorded at 

twenty one with sudden decrease in water absorption 

between twenty eight and sixty thus express slight increase 

at ninety days. Figure eighteen in the same vein maintained 

rapid state of vacillation, the optimum recorded at twenty 

one thus observed sudden decrease between the predictive 

and experimental values with slight increase at ninety days. 

Figure twenty experienced fluctuation between seven and 

fourteen and sudden experienced sudden decline between 

fourteen and twenty eight days with slight increase between 

sixty and ninety days. Figure twenty one express similar 

increase fluctuating to the optimum rate of water absorption 

at fourteen was declining rapidly between fourteen and 

twenty eight days expressing slight increase at ninety days. 

Figure twenty two maintain the same condition the 

optimum at fourteen declining rapidly between twenty one 

and sixty days and suddenly experienced slight increase at 

ninety days. Figure twenty three express slight fluctuation 

between seven and fourteen thus express rapid increase at 

twenty one day declining down between twenty eight and 

sixty days with slight increase at ninety days. Figure twenty 

four maintained the same condition where the predictive 

and experimental values developed slight vacillation and 

suddenly increase to the optimum values at twenty eight 

days thus experienced decrease between twenty one and 

twenty eight days with slight increase at ninety days. 

5. Conclusion 

The behaviuor of water ingress in all in one aggregate 

concrete has been express applying the deterministic 

modeling approach, the rate of water absorption were express 

through simulation of the developed model in the system, the 

derived solution express these values through simulation thus 

at different water cement ratios and curing age, the rate of 

absorption at different curing age were influenced by 

concrete properties, the rate of compaction varying at various 

mix proportion determined the rate of water absorption at 

various samples, these effect were observed to reflect on the 

variation of all in one aggregate concrete express from 

various figures in the study, the slight decline in water 

absorption can be attributed to decrease in concrete porosity 

and permeability in various mix proportion. The predictive 

and experimental values were compared to developed fitness 

validating the developed model; experts in the field will find 

these methods a useful tool to monitor the rate of water 

absorption all-in one aggregate and other granite concrete 

mixes. 

Nomenclature 

CA=Water Absorption 

WC=Water Cement Ratio 

Β=Concrete porosity 

G=specific gravity 

VS= vertical strain 

Z, L=Curing Age 
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