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Abstract: Engineering constructions require large quantities of lateritic soils where drainage is very important. Therefore
congtruction of these infrastructures by using the available soils especially the laterite is more beneficial in relation to their
characteristics as construction material that would allow the passage of water when saturated. In other to mitigate the harmful effect
of plastic waste in the environment, it is necessary to determine the various ways by which it could be used in construction and
geotechnical industries. In this study, the lateritic soil used was taken on the Ibeshe-Ewekoro-llaro Formation at Ajegunle, along
Papalanto-1laro road, Ogun State, Nigeria and the solid plastic wastes were taken from plastic recycling plant at Papalanto, Ogun
Sate, Nigeria. The plastic wastes were cut into pellets passing through 5mm sieve and then substituted for lateritic soil from 0% to
50% at 5% interval for the tests while 0% served as control experiment. The test conducted in line with BS 1377 (1990) on plastic
pellet stabilized |ateritic soil is falling head permeability. From the results, it was observed that permeability parameters increases as
the percentage of plastic pellet substitution increases with interesting increase at above 30% plastic pellet substitution. The use of
plastic for in construction industry would reduce the quantities of plastic waste generated, and therefore, environmental risks and
hazards caused by plastic wastes would be greatly reduced if not completely eliminated.
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Introduction

Soil permeability is essential due to the fact timatlerground seepage study is an important aspenbst of the civil engineering
works. Once sub-structure is constructed, thersags holding foundation should not leak water.dditton, permeability aids in the
determination of geostatic stresses and the effegtater pressure on earth structures. It alsosgave idea about settlement of a
foundation and volumetric changes in soil layeremlsubjected to fluids or water. Hence, before ekihg on construction of
structures, it is always helpful to know the amooitvater that can be discharged through a soikmeasd estimating permeability is
the best way to know the discharged quantity ofewathe various factors affecting the permeabiitya soil to water are chemical
components of interacting fluid and its temperatperosity of soil, soil compaction, particle sigesoil grain size, particle shape,
degree of packing of soil mass constituents, garsize, impurities in the water, void ratio, degmef saturation, adsorbed water,
entrapped air and organic material (Brian, 1980, @983; Chen, 1995; Teferra and Leikun, 1999; e#pand Craig, 2012;
Olarewaju, 2018).

Background Study

Laterites are formed from the leaching of paredirsentary rocks such as sandstones, clays, andttmes; metamorphic rocks such
as schists, gneisses and migmatites; igneous malts as granites, basalts, gabbros, peridotitesraneralised proto ores; which
leaves the more insoluble ions, predominantly iaod aluminium (Brian, 1980; Ola, 1983; Chen, 19%8appett and Craig, 2012;
Olarewaju, 2018). Lateritic soil in the sedimenthgasin of south-western Nigeria consists primasfiyAbeokuta, Ewekoro and llaro
Formations that extends towards the Republic ofBesere Cement Factories are located and the aredes consideration includes
(but not limited to) Ajegunle, Abalabi, llaro, Ifdbeshe, Ewekoro, Oja-Odan, Papalanto, etc. Thereaads, factories, rural and
urban infrastructural development in these areas. d? the backfill materials used during the dzatiion of Lagos-Abeokuta express
way were taken from the borrow pit located at Ajglguand other places in the aforementioned ardas.s&dimentary rocks of two
sheets are deposited in a coastal basin which @atieftom Nigeria westwards across Benin Republit Bogo to the Volta River in
Ghana (Olarewaju, 2018). Researchers (Jones ankellot964) have divided the sediments into a grouped sandstones with
subordinate variegated clays and a group of wellified shales and sandstones, often false-bedtieese include the rock
phosphates and Jones and Hockey (1964) estimatddtth thickness of the sedimentary successionying the basement in the Ifo
area to be about 92 m. The llaro Formation has sointiee very few natural exposures. The borehoiéedrfor water in the llaro
Formation (Jones and Hockey, 1964), provides aseof the lower and middle parts of the formatamd there is a transition from
the arenaceous lower members of the formationtireaunderlying Ewekoro shales. According to the esaource, the bored section,
totaling about 50.0 m comprises of sand, red antledo clayey ill-sorted of about 15.0 m; sand vandfine-grained of about 7.0 m;
clay, variegated, sandy of 1.0 m; sand, variegatelium- and coarse- grained of about 5.5 m; atalyshale, variegated about 8.5 m
as well as sand, brown, very fine-grained of arobu2dm. Shale, dark grey of about 3.0 m and samiegated, medium-grained of
about 1.0 m. Shale, dark grey of about 3.0 m and,sgrey, very fine-grained of about 1.5 m (Jonabstockey, 1964). In Ewekoro
Formation, the new formations according to JonesHwmckey (1964) are erected on the basis of umstinduishable in the field and,
where there are no outcrops or boreholes, geolbgmandaries have been mapped on evidence frortogfugraphy, soil types and
shallow pits. This is particularly true of the baolany between the Ewekoro and llaro Formations whethe outcrop, the arenaceous
lower members of the llaro Formation, make a wefirkd escarpment above the low-lying Ewekoro sh@leses and Hockey,
1964). A lot of work has done on lateritic soilksteed with plastic pellets by Olarewaju, 2016818b, 2016c, Olarewaju, 2017a
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2017b, 2017c, 2017d and Olarewaju, 2018 but litttek has been done on the permeability potentiélglastic pellet stabilized
lateritic soil with a view to determining the bel@mvof the composite materials under the influen€svater movement within the
pores (Brian, 1980; Ola, 1983; Chen, 1995; Tefand Leikun, 1999; Knappett and Craig, 2012; Olajey2018).

M ethodology

The sedimentary soil (lateritic soil) used in thtady (Figure 1) was taken on the sedimentary faondocated at Ajegunle, along
Papalanto-llaro road, Ogun State, Nigeria and thiel plastic wastes were taken from plastic reayglplant at Papalanto, Ogun
State, Nigeria. The plastics were cut into pelfssing through 5mm sieve and then substitutethferitic soil from 0% to 50% at
5% interval for the tests while 0% served as cdrexperiment. The test conducted in line with BS72.31990) on plastic pellet
stabilized lateritic soil is falling head permedi(Jones and Hockey, 1964; Brian, 1980; Bowl€81t Olarewaju, 2018).
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Figure 1: Sedimentary Formation at Abalabi, Ajeguiapalanto-llaro Road, Ogun State, Nigeria (leesh
Ewekoro-llaro Formation)

Results and Discussion

The results of permeability potential for variousgtic pellet substitutions in stabilized sedimenttormation (lateritic soil) are
presented in Table 1.

Plastic Pellet 0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%
Substitution Plastic | Plastic | Plastic | Plastic Plastic Plastic | Plastic | Plastic Plastic Plastic | Plastic
Pellet Pellet Pellet Pellet Pellet Pellet Pellet Pellet Pellet Pellet Pellet

Dosage of

Plastic Pellet Control Low Dosage Medium Dosage High Dosage
Substitution

Permeability 2.09 840 9.68 11.39 15.25 17.85 21.34 1574 34.23 21528 503.62
Coefficient, K

(x107 ¢cm®/sec)

Head 0.50 2.00 2.30 270 3.60 4.20 5.00 4.00 7.90 4040 70.20
Difference (cm)

Quantity
(Volume) of
Water 1.57 6.28 7.23 5.48 11.31 13.19 15.71 18.85 2482 126.92 220.53
Discharged, Q
(cm’)

Table 1: Permeability potential results for variguestic pellet substitutions in stabilized seditaeyformation (lateritic soil)
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Plastic pellet substitutions in the range of 5%.%66 are classified as low dosage while 20% to 38«ckassified as medium dosage,
above which are classified as high dosage with @¥isg as control experiment (Olarewaju 2016a, B01®16¢c and 2016d;
Olarewaju 2017a, 2017b and 2017c). Plastic pellbstitutions in the range of 5% to 10% show simidahavior, 15% to 20% also
exhibit similar characteristics and 25% to 30% akows similar behavior in terms of hydraulic coctiltity, vis a vis coefficients of
permeability, head difference and quantity (volumiyvater discharged. The results of permeabilitgfficients, head difference and
quantity (volume) of water discharged increasethaspercentage of plastic pellet substitution iases with interesting increase at
above 30% plastic pellet substitution. The testiltef the hydraulic conductivity are used to mstie ground water flow, calculate
seepage through dams, find out the rate of coretadil and settlement of structures, to plan thehowebf lowering the ground water
table, to calculate the uplift pressure and pipitegdesign the grouting and also for soil freeziagts for the design of pits for
recharging and details of these has been presentddlarewaju (2018). The permeability potentiaisd acharacteristics of
sedimentary soils, whether formed under arctiemperate or tropical conditions, is detemdinby certain physical
characteristics designated as engineering ptiepefince determination of these engineering gntags is usually expensive, index
properties, which are simpler and cheaper to etalbat indicative of the engineering charactersstare investigated. Engineering
construction and underground structures requiramidr drainage are retaining wall backfill, undergrd storage tanks, etc. that will
increase overburden load on the underground stegifithe retained soil material is saturated Byi1980; Ola, 1983; Chen, 1995;
Teferra and Leikun, 1999; Knappett and Craig, 2@l2rewaju, 2018).

Conclusion

In this study, permeability potentials and chanasties, vis a vis coefficients, head differenced aquantity of water discharged
(hydraulic conductivity) were determined for comip@snaterial of plastic pellet stabilized lateriioil mixed with varying degrees of
plastic pellets ranging from 0% to 50% at 5% inéésv The results showed that coefficient of perriggbvolume/quantity of water
discharged and head difference increases as tleerpage of plastic pellet substitution increaseth witeresting increase at above
30% plastic pellet substitution. The use of the posite material as backfill materials in enginegraonstructions most especially
where rapid drainage is essential would requireudeeof lateritic soil mixed with certain dosageptistic pellets. This would reduce
the quantities of plastic waste generated, ancetber, environmental risks and hazards caused dstiplwastes would be greatly
reduced if not completely eliminated (Ola, 1983p@h1995; Olarewaju, 2018).
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