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Abstract
The study predict the variation of void ratio on hydraulic conductivity and porosity impact for silty and peat sand
deposition. The rate conductivity and porosity were considered in the system to predominantly pressure the
deposition of void ratio on silty and peat sand formation, such structural deposition experienced predominant
heterogeneity in the study location, the deposition reflected unconsolidated deposition that should be evaluated in
fundamental analysis of engineering properties of soil for design of foundation, these condition made the study
imperative, several experts may always apply the conventional system to generate parameters for void ratio, but
the compressive analysis in most time are not gotten, but the analytical techniques applied were able to develop
model that can determine the comprehensive deposition of void within the intercedes of the formation, the study
has developed another conceptual approach to thoroughly monitor void ratio within silty and peat soil formation.
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1. Introduction

Current study on nature of soil formations and its engineering stress-strain response Indicate that the
soil perform as a collection of scale-level-dependent skeletons arranged in a Particular manner [1,6,9].
However, several studies have mentioned that the physical nature of silty sand is entirely different from
that of clean sand [11,5,10,7,5,2,12].They recognized that the undrained residual shear strength (Sus)
response depends effectively on the void ratio as a state parameter. It is also anticipated that the global
void ratio (e) cannot represent the amount of particle contacts in the sand-silt mixture samples [14-18]. As
the void ratio and proportion of the coarse grained soil or fine grained soil changes, the nature of their
microstructures also changes [8,10].

Due to a large grain size distribution range and availability of voids larger than some grains, at low
fines contents, some of the finer grains may remain inactive and swim in the void spaces without affecting
or contributing to the force chain [19-21]. Therefore, it is quite important to use new index parameters such
as the intergranular [11,22,4,3,13].
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2. Theoretical Background
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Replace n in the 1%t term by n+2 and in the 2" term by n+1, so that we have;
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3. Materials and Method

Standard laboratory experiment where performed to monitor the void Ratio deposition at different

formation, the soil deposition of the strata were collected in sequences base on the structural deposition at
different study area, this samples collected at different location generate variation at different depth
producing different deposition strata void ratio base on their litho structures the experimental result are

applied to compare with theoretical values for model validation.

49



J ournal of Civil Engineering and Structures Jaja, GW.T and Eluozo S.N

4. Result and Discussion
Results and discussion are presented in tables including graphical representation of void ratio at
different litho structures.

Table 1. Predictive values of Void Ratio at Different Depths

Depth [M] Variation of Void Ratio
1 0.0491
2 0.0982
3 0.1476
4 0.1968
5 0.2461
6 0.2962
7 0.3441
8 0.3936
9 0.4123
10 0.4921
11 0.5142
12 0.5904
13 0.6396
14 0.6888
15 0.7381
16 0.7872
17 0.8364
18 0.8523
19 0.9348

20 0.9841
21 1.0822
22 1.0821
23 1.1316
24 1.1808
25 1.2341
26 1.2792
27 1.3284
28 1.3776
29 1.4268
30 1.4761
31 1.5252
32 1.5744
33 1.6236
34 1.6778
35 1.7221
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36
37
38
39
40

1.7712
1.8204
1.8696
1.9188
1.9681
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Table 2. Comparison of Predictive and Measured Values of Void Ratio at Different Depth

Depth [M] Predictive Void Ratio Values Experimental Values for void Ratio
1 0.0491 0.0460
2 0.0982 0.0950
3 0.1476 0.1440
4 0.1968 0.1930
5 0.2461 0.2420
6 0.2962 0.2910
7 0.3441 0.3400
8 0.3936 0.3890
9 0.4123 0.4380
10 0.4921 0.4870
11 0.5142 0.5360
12 0.5904 0.5850
13 0.6396 0.6340
14 0.6888 0.6830
15 0.7381 0.7320
16 0.7872 0.7810
17 0.8364 0.8300
18 0.8523 0.8790
19 0.9348 0.9280
20 0.9841 0.9770
21 1.0822 1.0260
22 1.0821 1.0750
23 1.1316 1.1240
24 1.1808 1.1730
25 1.2341 1.2220
26 1.2792 1.2710
27 1.3284 1.3200
28 1.3776 1.3690
29 1.4268 1.4180
30 1.4761 1.4670
31 1.5252 1.5160
32 1.5744 1.5650
33 1.6236 1.6140

51



J ournal of Civil Engineering and Structures Jaja, GW.T and Eluozo S.N

34 1.6778 1.6630
35 1.7221 1.7120
36 1.7712 1.7610
37 1.8204 1.8100
38 1.8696 1.8590
39 1.9188 1.9080
40 1.9681 1.9570

Table 3. Comparison of Predictive and Measured Values of Void Ratio at Different Depth

Depth [M] Predictive Void Ratio Values Experimental Values for void Ratio
0.2 0.00984 0.010002
0.4 0.0197 0.020008
0.6 0.0295 0.030018
0.8 0.0394 0.040032

1 0.049 0.05005
12 0.059 0.060072
14 0.069 0.070098
1.6 0.0788 0.080128
1.8 0.0886 0.090162

2 0.098 0.1002
2.2 0.11 0.110242
2.4 0.12 0.120288
2.6 0.13 0.130338
2.8 0.14 0.140392

3 0.15 0.15045
3.2 0.16 0.160512
3.4 0.17 0.170578
3.6 0.18 0.180648
3.8 0.19 0.190722

4 0.2 0.2008
4.2 0.21 0.210882
4.4 0.22 0.220968
4.6 0.23 0.231058
4.8 0.24 0.241152

5 0.25 0.25125

Table 4. Predictive values of Void Ratio at Different Depths

Depth [M] Predictive Void Ratio Values
0.2 0.00984
0.4 0.0197
0.6 0.0295
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0.8 0.0394
1 0.049
1.2 0.059
1.4 0.069
1.6 0.0788
1.8 0.0886
2 0.098
2.2 0.11
24 0.12
2.6 0.13
2.8 0.14
3 0.15
3.2 0.16
3.4 0.17
3.6 0.18
3.8 0.19
4 0.2
4.2 0.21
44 0.22
4.6 0.23
4.8 0.24
5 0.25

Table 5. Predictive values of Void Ratio at Different Depths

Depth [M] Predictive Void Ratio Values
3 0.147
6 0.294
9 0.441
12 0.589
15 0.736
18 0.883
21 1.031
24 1.178
27 1.325
30 1.437
33 1.621
36 1.767
39 1.914
42 2.062
45 2.209
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48
51
54
57
60

2.356
2.504
2.651
2.798
2.946
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Table 6. Comparison of Predictive and Measured Values of Void Ratio at Different Depth

Depth [M] Predictive Void Ratio Values Experimental Values for void Ratio
3 0.147 0.145
6 0.294 0.292
9 0.441 0.439
12 0.589 0.586
15 0.736 0.733
18 0.883 0.881
21 1.031 1.027
24 1.178 1.175
27 1.325 1.322
30 1.437 1.435
33 1.621 1.615
36 1.767 1.765
39 1914 1.912
42 2.062 2.059
45 2.209 2.207
48 2.356 2.354
51 2.504 2.502
54 2.651 2.649
57 2.798 2.796
60 2.946 2.944

Table 7. Comparison of Predictive and Measured Values of Void Ratio at Different Depth

Depth [M] Predictive Void Ratio Values Experimental Values for void Ratio
3 0.012 0.011
6 0.025 0.023
9 0.037 0.035
12 0.051 0.047
15 0.063 0.059
18 0.078 0.071
21 0.088 0.083
24 0.101 0.095
27 0.111 0.107
30 0.121 0.119
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33 0.132 0.131
36 0.151 0.143
39 0.161 0.155
42 0.171 0.167
45 0.181 0.179
48 0.201 0.191
51 0.211 0.203
54 0.222 0.215
57 0.241 0.227
60 0.251 0.239
63 0.261 0.251
66 0.281 0.263
69 0.291 0.275
72 0.301 0.287
75 0.311 0.299
78 0.322 0.311
81 0.344 0.323
84 0.355 0.335
87 0.361 0.347
90 0.371 0.359
93 0.391 0.371
96 0.401 0.383
99 0.411 0.395
100 0.421 0.399

Table 8. Comparison of Predictive and Measured Values of Void Ratio at Different Depth

Depth [M] Predictive Void Ratio Values Experimental Values for void Ratio
3 0.012 0.0120063
6 0.025 0.0240252
9 0.037 0.0360567
12 0.051 0.0481008
15 0.063 0.0601575
18 0.078 0.0722268
21 0.088 0.0843087
24 0.101 0.0964032
27 0.111 0.1085103
30 0.121 0.12063
33 0.132 0.1327623
36 0.151 0.1449072
39 0.161 0.1570647
42 0.171 0.1692348
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45 0.181 0.1814175
48 0.201 0.1936128
51 0.211 0.2058207
54 0.222 0.2180412
57 0.241 0.2302743
60 0.251 0.24252
63 0.261 0.2547783
66 0.281 0.2670492
69 0.291 0.2793327
72 0.301 0.2916288
75 0.311 0.3039375
78 0.322 0.3162588
81 0.344 0.3285927
84 0.355 0.3409392
87 0.361 0.3532983
90 0.371 0.36567
93 0.391 0.3780543
96 0.401 0.3904512
99 0.411 0.4028607
100 0.421 0.407

Table 9. Comparison of Predictive and Measured Values of Void Ratio at Different Depth

Depth [M] Predictive Void Ratio Values Experimental Values for void Ratio
3 0.147 0.144081
6 0.294 0.288324
9 0.441 0.432729
12 0.589 0.577296
15 0.736 0.722025
18 0.883 0.866916
21 1.031 1.011969
24 1.178 1.157184
27 1.325 1.302561
30 1.437 1.4481
33 1.621 1.593801
36 1.767 1.739664
39 1.914 1.885689
42 2.062 2.031876
45 2.209 2.178225
48 2.356 2.324736
51 2.504 2.471409
54 2.651 2.618244
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57 2.798 2.765241
60 2.946 2.9124

Table 10. Comparison of Predictive and Measured Values of Void Ratio at Different Depth

Depth [M] Predictive Void Ratio Values Experimental Values for void Ratio
1 0.0460 0.046
2 0.0950 0.095
3 0.1440 0.144
4 0.1930 0.193
5 0.2420 0.242
6 0.2910 0.291
7 0.3400 0.34
8 0.3890 0.389
9 0.4380 0.438
10 0.4870 0.487
11 0.5360 0.536
12 0.5850 0.585
13 0.6340 0.634
14 0.6830 0.683
15 0.7320 0.732
16 0.7810 0.781
17 0.8300 0.83
18 0.8790 0.879
19 0.9280 0.928
20 0.9770 0.977
21 1.0260 1.026
22 1.0750 1.075
23 1.1240 1.124
24 1.1730 1.173
25 1.2220 1.222
26 1.2710 1.271
27 1.3200 1.32
28 1.3690 1.369
29 1.4180 1.418
30 1.4670 1.467
31 1.5160 1.516
32 1.5650 1.565
33 1.6140 1.614
34 1.6630 1.663
35 1.7120 1.712
36 1.7610 1.761
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37 1.8100 1.81

38 1.8590 1.859
39 1.9080 1.908
40 1.9570 1.957
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Figure 2. Comparison of Predictive and Measured Values of Void Ratio at Different Depth
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Figure 10. Comparison of Predictive and Measured Values of Void Ratio at Different Depth

Figure one to ten shows the deposition of void ration in linear structural setting as presented in the
figures, the deposition of the void ratio within silty and peat formation explain the rate of heterogeneity in
deposition of void within the intercede of the formation, the exponential setting from all the graphical
representation express the rate of the litho structure of the soil in terms geomorphology effect and
geochemistry in the strata depositions, the geological reflection of the location were also observed in the
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study to pressure the structural setting of the strata. The derived model solution were applied to monitor
the depositions as in numerical and analytical setting through simulation, the study has observed the
variation of the void from the generated predictive values thus compared with experimental values and
concluded that the deposition of silty and peat soil in deltaic environment were base on the rate of
heterogeneity level of disintegration of the predominant deposited porous rock in deltaic locations. The
validation of the simulation developed faviourable fits, the derived solution has predicted the void within
silty and peat soil formation. The determination of void ratio are basic principle of engineering properties
of soil for design of various foundation thus the rate consolidation including settlement of different
condition in soil engineering.

4. Conclusion

The prediction of void ratio for silty and peat soil formation was to determine the heterogeneity of
void in peat and silty deposition, the study try to predict the structural deposition of silty and peat through
their disintegration from predominant porous rock in deltaic environment, from the graphical
representation, it was observed that the structure of the formation experiences linear deposition from the
made soil to peat soil. The void ratio were in heterogeneity in exponential setting observed from graphical
representation, this impels that the litho structure were influences by the level disintegration of the porous
rock, the derived solution were subjected to simulation, the validation generated faviourable fits, this
explain the void ratio within silty and peat soil deposition in deltaic environment. The basic principle in
engineering properties of soil mechanic has been developed applying this analytical or deterministic mode
techniques. This can be apply to determine void in settlements or any other design of foundation system.
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