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Suppressive effects of geotextiles on soil water evaporation
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Abstract
Geotextiles find wide applications in the field for filtration and drainage. When applied on the soil surface they influence

soil evaporation. The objective of this work is twofold: (a) to assess the effectiveness of four different geotextiles as cover

materials on soil evaporation, (b) to study the combined effect of geotextile and perforated mechanical barriers on soil

evaporation. The first set of experimental programs consisted of three soil samples i.e. kaolin, dredged mud from the port of

Brisbane and a locally obtained red mud sample from Queensland, Australia tested with four types of non-woven geo-

textiles under four controlled climatic conditions. All the 4 geotextiles had suppression effects on soil evaporation to

degrees that varied with the type of soil, ratio of pore size to thickness of geotextiles (M*), product of pore size to thickness

of the geotextiles (N*) and climatic conditions. Geotextiles with a higher pore size (O95) and M* allowed water vapor to

move through relatively easily leading to higher evaporation rates. Geotextile with a higher thickness and N* value

provided a higher suppression effect on soil evaporation. In a recently introduced dewatering method involving perforated

ventilated well method, evaporation from soil take place through geotextiles and the perforated well. Mimicking this,

impacts on soil evaporation with geotextiles sandwiched between soil sample and perforated sections were also studied.

Maintaining similar number and arrangement of the perforations, soil evaporation was noted to be higher with rectangular

shaped perforation compared to circular shaped perforations.
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List of symbols
d Thickness of the geotextile in lm

t Time in hours

A Evaporative cross-sectional area (top surface) of

the geomaterial sample

Ei Evaporation rate

M* Ratio of O95 to d

Mws Mass (in g) of evaporated water from the geo-

material sample

N* Product of O95 to d in mm2

O95 Pore size of the geotextile in lm
PoB Dredged soil from Port of Brisbane

VWM Ventilated well method

qw Density of water (0.001 g/mm3)

1 Introduction

Soil evaporation is a multi-physical process whereby water

from soil moves into air in the form of water vapour due to

vapour concentration gradient [23]. A three-stage soil

evaporation theory is found in majority of the literature
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[2, 5, 11, 14]. When the water content in the soil is suffi-

cient to meet the atmospheric evaporation demand, evap-

oration from soil occurs at its highest rate resulting in a

linear reduction in moisture content over temporal scale.

This is referred to as the first stage of soil evaporation or

‘rate limited stage’ and is solely governed by the climatic

conditions. This leads to the top layer of soil becoming

unsaturated and developing a crust of low permeability

[13]. Therefore, soil evaporation rate starts to decrease

significantly. The second and third stages of soil evapora-

tion are characterised with relatively lower rate of moisture

loss [11]. The efficiency of soil evaporation is dependent to

several factors, such as climatic conditions (temperature,

relative humidity, solar radiation and wind speed) and soil

properties (salinity and hydraulic conductivity) [21].

Moreover, artificial barriers on soil surface (such as geo-

textiles or mechanical barriers) also have bearings on soil

evaporation.

Zribi et al. [25] found that all cover materials suppress

the evaporation rate in relation to the bare soil, especially

for plastic materials, vine residues and pine bark materials

compared with other cover materials tested. The suppres-

sion effects of different covers materials were different as

well. Xie et al. [22] indicated that fine barrier materials

(2–5 mm diameter sand and gravel) result in significantly

less evaporation rate than coarse barrier materials (5–20-

and 20–60-mm diameter sand and gravel). Yuan et al. [23]

found that barrier materials dramatically reduce soil

evaporation rate especially when moisture content is high,

and the soil evaporation reduction is negatively correlated

with gravel size. Overall, cover materials have suppression

effect on soil evaporation in relation to bare soil. The

degree of reduction in evaporation differs among different

types of cover material, geomaterial type and climatic

condition.

A newly proposed soft soil dewatering method, called

the Ventilated Well Method (VWM), uses geotextiles

wrapped around a perforated well as cover materials for

dewatering and densification of soft soils [15, 20]. In

VWM, several vertical perforated wells are installed by a

driving mandrel into the ground. Air delivery hoses are

placed inside the installed perforated well through which

dry air (air at relatively low humidity) is pumped contin-

uously into the well. Under this controlled evaporative load

induced by the inlet air, the soil in close contact with the

perforated well and geotextile is subjected to evaporation.

This results in gradual reduction in moisture content of the

soil along with increase in suction and suction stress in the

soil. Under the induced suction stress, effective stress of

the soil increases leading to densification. Schematic of the

VWM has been presented in Fig. 1. VWM offers advan-

tages over some of the other dewatering methods including

conventional evaporation (limited depth of evaporation due

to development of stiff surficial crust), prefabricated ver-

tical drains (cost and energy intensive to maintain vacuum

system, possible low efficiency of vacuum system) and

surcharging (relatively long time required to achieve the

desired degree of densification).

The role of the cover system (i.e. the geotextile and the

mechanical barrier) is essentially to allow water evapora-

tion but prevent soil particles to get inside the well. The

combination of the chosen geotextile, perforation pattern

on the mechanical barrier and climatic conditions (tem-

perature and RH) of the input air plays a role in the

achieved efficiency of the VWM. Quantitative information

on the suppression effects of the geotextile and the perfo-

rated mechanical barrier is also a key parameter to for

modelling of the VWM problem for possible upscaling.

Moreover, geosynthetics play major roles in several

geotechnical and geoenvironmental engineering applica-

tions. These usages can be categorised as mechanical (re-

tainment and separation) or hydraulic (filtration and

drainage). Furthermore, geotextiles are also used as filtra-

tion materials for tube dewatering [4, 16, 17, 19]. Non-

woven geotextiles, manufactured by needle punching, are

mainly used for soil drainage and filtration [3].

However, geotextiles in combination with perforated

mechanical barriers of different perforations as covers has

a specific application to the ventilated well method (VWM)

and has not been considered so far. Thus, the objective of

this study is to systematically evaluate and quantify

through a series of experiments the following: (a) the effect

of different types of non-woven geotextile on soil evapo-

ration rate (b) the effect of climatic conditions on soil

evaporation with non-woven geotextile as cover material

(c) the effect of different opening areas and opening shapes

of perforated mechanical barriers on soil evaporation rate.

Outcomes of this experimental investigation feed directly

to better understanding of the VWM problem by integrat-

ing the suppression effects on soil evaporation due to

various geotextiles and perforated barriers. The outcomes

are also applicable to studies where such covers are used to

reduce soil evaporation.

2 Materials and methods

Two batches of experiments were conducted in this study.

The first one is to study the effect of non-woven geotextile

with varying climatic condition on soil evaporation. The

second one is to study the effect of different opening areas

and shapes of perforated mechanical barrier on soil evap-

oration rate.

2164 Acta Geotechnica (2024) 19:2163–2174

123



2.1 Characteristics of geomaterials

For the first batch of experiments, three types of geoma-

terials were tested. The first one is a fine-grained reference

geomaterial kaolin, the second one is a dredged mud

sample from the Port of Brisbane, Australia (PoB) and the

last one is a locally sourced red mud from Queensland,

Australia. Some of the geotechnical characteristics of these

materials have been listed in Table 1. The particle size

distribution curve for investigated materials are presented

in Fig. 2. A detailed characterisation of the materials can

be found elsewhere [7–9, 18].

2.2 Characteristics of geotextiles

Four different commercially available non-woven geotex-

tiles as barrier materials were studied. Pictures of the four

geotextiles and their corresponding scanning electron

microscope images have been presented in Fig. 3. Two

parameters (M* and N*) are defined here to describe the

degree of conductance of water vapour travelling through

the geotextile from soil surface to atmosphere.

M� ¼ O95=d ð1Þ
N� ¼ O95 � d ð2Þ

Fig. 1 Schematic of soil water evaporation in the ventilated well method (VWM)

Table 1 Characterisation of geomaterials

Kaolin PoB soil Red mud

Plastic limit (%) 36 18 34

Liquid limit (%) 90 54 48

Specific gravity 2.62 2.55 2.90

Initial gravimetric water content (%) 100 70 100

Initial degree of saturation (%) 100 100 100

Fig. 2 Particle size distributions of the materials tested
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where, O95 is the pore size of the geotextile in lm, and d is

the thickness of the geotextile in lm. From the definition of

M*, a geotextile with a high M* value has a relatively

larger pore size and smaller thickness. Pore size (O95) of

the geotextiles determined in accordance with AS 3706.7

[1] was obtained from their respective product data sheets.

Thickness of the geotextile samples was measured using a

vernier caliper and the average value of 5 such measure-

ments have been reported in Table 2. The geotextiles

chosen are such that they vary in terms of their pore size

and thickness. These geotextiles are commercially avail-

able and routinely used to engineer the mechanical and

hydraulic behaviour of soils to fit the scope of the project at

hand.

2.3 Experimental program

The three materials (kaolin, PoB and red mud) were oven-

dried and then mixed with distilled water to targeted initial

gravimetric water content (Table 1). After thoroughly

mixing with distilled water, these samples were left in a

desiccator for 24 h to ensure uniform distribution of

moisture. Cylindrical moulds without lids were used in this

experiment, in which the samples were placed with gentle

tapping to avoid any potential entrapment of air bubbles.

The diameter of the moulds was 5.5 cm and the height was

2 cm. Geotextile samples were cut in circular shape and

then gently attached to the top surface of the prepared soil

samples in the moulds. The climatic condition for the first

batch of tests were varied at several levels. To study the

soil evaporation efficiency with non-woven geotextiles in

different climatic conditions, all the tests were conducted

in a climatic chamber that maintained the temperature and

relative humidity for the duration of the test. Four climatic

conditions were used for the first batch of experiment

which are: climatic condition 1 (A1) with temperature of

20 �C and relative humidity of 50%, climatic condition 2

(A2) with temperature of 30 �C and relative humidity of

60%, climatic condition 3 (A3) with temperature of 40 �C
and relative humidity of 50%, and climatic condition 4

(A4) with temperature of 30 �C and relative humidity of

40%. For each condition, 14 tests were performed. The

experimental program for the first batch of experiments has

been listed in Table 3.

Fig. 3 Four types of non-woven geotextiles used in the investigation

Table 2 Physical properties of geotextiles

Geotextile 1 Geotextile 2 Geotextile 3 Geotextile 4

O95 (lm) 80 90 110 200

d (lm) 4300 2182 1968 902

M* (-) 0.0186 0.0412 0.0559 0.2217

N* (mm2) 0.3440 0.1964 0.2165 0.1804

O95 is pore size of the geotextile in lm

d is thickness of the geotextile in lm

M* is ratio of O95 to d

N* is product of O95 to d in mm2
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Each test in the first batch is named with the first letter

representing the soil type (K represents kaolin, P represents

dredged mud from the Port of Brisbane and R represents

red mud). The second letter and number represent the type

of cover material (B for bare soil, G1 for Geotextile 1, G2

for Geotextile 2, G3 for Geotextile 3 and G4 for Geotextile

4). The third letter and number represent the climatic

conditions where the soil sample was tested in. (A1 rep-

resents climatic condition 1, A2 represents climatic con-

dition 2, A3 represents climatic condition 3 and A4 for

climatic condition 4).

For the second batch of experiments, only kaolin sample

and geotextile no. 4 was used in climatic condition 1. The

preparation method of kaolin sample and the size of

moulds were the same as for the first batch of experiments.

Kaolin was oven-dried firstly and then thoroughly mixed

with distilled water to a targeted initial gravimetric water

content. After reaching a uniform distribution of moisture

by being left in a desiccator for 24 h, soil specimens were

then filled into cylindrical moulds with gentle tapping to

avoid entrapment of air bubbles. Geotextiles were firstly

attached into the soil surfaces and then perforated discs

were attached on the top of the geotextiles. A detailed

sample preparation method has been discussed elsewhere

[10, 12]. Six perforated discs with different total perfora-

tion areas and perforation shapes (rectangle and circle)

were used in this batch of experiments. The perforated

discs emulated the perforated well/mechanical barrier in

the VWM.

Samples preparation methodology was similar to the

first batch of experiments. The perforated discs were

attached to the geotextiles, and then placed on top of the

soil samples. The arrangement was such that the geotextile

layer was sandwiched between the sample and the disc

(Fig. 4). Figure 4 also demonstrates the perforation pattern

in the perforated discs. Details on the perforation areas and

perforation shapes on the discs have been summarised in

Table 4.

For both batches of experiments, the samples were

placed on digital scales connected to a data logger to record

change in their mass at regular intervals. With the knowl-

edge of mass loss over time, cumulative evaporation

amount was calculated and analysed to compare the effect

of geotextiles and climatic conditions on soil evaporation.

The Schematic representation of the experimental

methodology is summarised in Fig. 5.

3 Results and discussion

3.1 Experimental batch 1

In total 56 samples were tested in the first batch where each

of the sample evaporated from a fully saturated state to a

completely dry state. Figure 6 presents the cumulative

amount of water evaporated from the samples with dif-

ferent geotextiles under different climatic conditions. The

cumulative amount of water evaporated increased linearly

at the beginning of the evaporation process, when the

Table 3 Experimental program for the first batch of experiments

Soil type Soil cover Climatic condition 1 Climatic condition 2 Climatic condition 3 Climatic condition 4

Kaolin Bare soil (No cover) K-B-A1 K-B-A2 K-B-A3 K-B-A4

Geotextile 1 K-G1-A1 K-G1-A2 K-G1-A3 K-G1-A4

Geotextile 2 K-G2-A1 K-G2-A2 K-G2-A3 K-G2-A4

Geotextile 3 K-G3-A1 K-G3-A2 K-G3-A3 K-G3-A4

Geotextile 4 K-G4-A1 K-G4-A2 K-G4-A3 K-G4-A4

PoB Bare soil (No cover) P-B-A1 P-B-A2 P-B-A3 P-B-A4

Geotextile 1 P-G1-A1 P-G1-A2 P-G1-A3 P-G1-A4

Geotextile 2 P-G2-A1 P-G2-A2 P-G2-A3 P-G2-A4

Geotextile 3 P-G3-A1 P-G3-A2 P-G3-A3 P-G3-A4

Geotextile 4 P-G4-A1 P-G4-A2 P-G4-A3 P-G4-A4

Red mud Bare soil (No cover) R-B-A1 R-B-A2 R-B-A3 R-B-A4

Geotextile 1 R-G1-A1 R-G1-A2 R-G1-A3 R-G1-A4

Geotextile 2 R-G2-A1 R-G2-A2 R-G2-A3 R-G2-A4

Geotextile 4 R-G4-A1 R-G4-A2 R-G4-A3 R-G4-A4

K represents kaolin, P represents Port of Brisbane soil, R represents red mud, B represents bare soil

G1–G4 represent geotextile 1–4, respectively,

A1–A4 represent climatic condition 1–4, respectively,
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samples were still saturated. This is called energy limited

stage. Slopes of the curves in energy limited stages yield

evaporation rate (in g/hr) of the samples. With continued

drying of the samples, water supply from the samples failed

to meet the climatic evaporation demand. Therefore, the

evaporation rate was observed to decline and eventually

reducing to zero asymptotically. This stage is called fall-

ing-rate stage.

In this study, evaporation rate derived in the energy-

limited stage was used to study the geotextile effect on soil

evaporation efficiency since the evaporation rate derived

from falling-rate stage has been proven to be insensitive

and similar for different barrier materials [25]. Within the

energy-limited stage, the average evaporation rate for each

soil sample can be derived from cumulative amount of

water evaporated [24].

Evaporation rate (g/hr) was obtained as the slope of the

cumulative amount of water evaporated vs. time curve

during the rate limited stage of evaporation i.e. when the

sample was still saturated. Mathematically,

Ei ¼
dMws

dt

� �

qw � A ð3Þ

where Mws is mass (in g) of evaporated water from soil

sample, t is time in hours, qw is the density of water

(0.001 g/mm3), A is the evaporative cross-sectional area

(top surface) of the soil in mm2.

The evaporative cross-sectional area (top surface) of the

sample is considered as constant throughout the evapora-

tion process.

The geotextile effect on soil evaporation efficiency is

expressed with the following equation.

Geotextile effect %ð Þ ¼ 1�
dMws

dt

� ����
with geotextile

dMws

dt

� ����
bare soil

2
64

3
75� 100

ð4Þ

A representative calculation for estimation of geotextile

effect for one test i.e. kaolin with geotextile no. 1 under

climatic condition 1 (K-G1-A1) has been presented below.

Referring to Fig. 7, slopes from the energy limited stage

of K-G1-A1 and the corresponding evaporation from bare

soils (K-B-A1) were 0.24 and 0.46, respectively. Following

Eq. 4, geotextile effect for the test K-G1-A1 was

Geotextile effect %ð Þ for K�G1�A1

¼ 1�
dMws

dt

� ����
K�G1�A1

dMws

dt

� ����
K�B�A1

2
64

3
75� 100

i.e.

Geotextile effect %ð Þ for K�G1�A1

¼ 1� 0:2446

0:4643

� �
� 100 ¼ 47%

Fig. 4 Geotextile no. 4 attached to the perforated discs

Table 4 Experimental program for second batch of tests

Test

no

Shape of

perforation

on the disc

Total area of

perforation

(mm2)

Percentage of total

perforation area with respect

to the whole area (%)

1 Circular 80 3.4

2 Circular 150 6.3

3 Circular 280 11.8

4 Rectangular 80 3.4

5 Rectangular 150 6.3

6 Rectangular 280 11.8
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Physically, the introduction of the geotextile layer sup-

presses evaporation due to reduction in evaporative cross-

sectional area to some ‘‘effective value’’. The observed

effect due to the ‘‘effective cross-sectional area’’ is inter-

preted comparing the rate of water loss with and without

geotextile in terms of dMws

dt . In the later section of the

manuscript, an analysis has been made to correlate the

thickness and pore size effect of the geotextile with the

‘‘geotextile effect’’. This exercise is an attempt to indirectly

infer the effect of reduced evaporative cross-sectional area

(the reduced cross-sectional area is a function of pore size

and thickness of the geotextile) with the suppressed evap-

oration due to introduction of the geotextile.

Referring to Eq. 4, a higher geotextile effect means

higher suppression on soil evaporation efficiency, and vice

versa. The geotextile effect for all the tests in the first batch

of experiments have been listed in Table 5. It is observed

that all 4 of the geotextiles have a suppression effect on soil

evaporation efficiency and the degree of suppression varies

in a large range due to different soil types, geotextile types

and climatic conditions.

As shown in Table 5, geotextile no. 1 under the climatic

condition no. 1 showed the highest geotextile effect (47%)

for kaolin, and geotextile no. 4 under the climatic condition

Fig. 5 Schematic of the experimental methodology
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no. 3 showed the lowest geotextile effect (2%) for kaolin.

Geotextile no. 1 under climatic condition no. 1 showed the

highest geotextile effect (51%) for PoB and geotextile no. 4

under the climatic condition no. 1 showed the lowest

geotextile effect (1%) for PoB. Geotextile no. 1 under the

climatic condition no. 4 showed the highest geotextile

effect (71%) for red mud and geotextile no. 4 under the

climatic condition no. 3 showed the lowest geotextile effect

(50%) for red mud. Furthermore, the geotextile effect for

kaolin ranges from 2 to 47%. For PoB, it varies from 1 to

51%. However, for the red mud sample, the geotextile

effect ranges from 50 to 71%; this range is prominently

smaller than the other two other geomaterial materials

(kaolin and PoB). This means that the placement of a

geotextile on the red mud sample causes a more significant

suppression than the other two geomaterials, regardless of

the geotextile type and climatic condition.

For the same geotextile and climatic condition, geo-

textile effect is observed to be varying greatly for different

geomaterial samples. Nevertheless, a clear trend was

recognised in terms of the relative effect of the geotextile

on evaporation. For any given geomaterial and climatic

condition, the lowest geotextile effect occurred always with

geotextile no. 4 and the highest geotextile effect with

geotextile no. 1.

Fig. 6 Cumulative amount of water evaporated from samples (experimental batch 1)

Fig. 7 Determination of evaporation rate for two samples (K-B-A1,

K-G1-A1)
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Corresponding O95, thickness, M* and N* values for the

four geotextiles used in this study are listed in Table 2.

Figure 8 shows the trend of geotextile effect plotted against

O95, thickness, M*, and N* of the geotextiles. In each of

the plots in Fig. 8, filled symbols in the same colour rep-

resent geotextile effects for geomaterial samples covered

by geotextile 1, 2, 3 and 4, respectively, under the same

climatic condition. For example, in Fig. 8(a), black circles

represent geotextile effects for kaolin covered by geotextile

no. 1 to 4 under climatic condition 1 (K-G1-A1, K-G2-A1,

K-G3-A1 and K-G4-A1), red stars represent geotextile

effects for kaolin covered by geotextile no. 1 to 4 under

ambient condition 2 (K-G1-A2, K-G2-A2, K-G3-A2 and

K-G4-A2), green squares represent geotextile effects for

kaolin covered by geotextile no. 1 to 4 under ambient

condition 3 (K-G1-A3, K-G2-A3, K-G3-A3 and K-G4-A3),

and blue triangles represent geotextile effects for kaolin

covered by geotextile no. 1 to 4 under ambient condition 4

(K-G1-A4, K-G2-A4, K-G3-A4 and K-G4-A4).

Figure 8a–c indicates that for any given geomaterial, an

increase in O95 of the geotextile correspond to a decrease in

geotextile effect. Physically, this means that with increase

in the pore size of the geotextile, lower suppression effect

on soil evaporation is observed. An opposite trend is

observed from Fig. 8d–f where for any given geomaterial,

an increase in thickness of the geotextile corresponds to a

decrease in geotextile effect.

From Fig. 8g–i, with an increase in the M* value of

these four geotextiles, geotextile effects were observed to

decrease. M* represents pore size per unit thickness of the

geotextile, and follows the same trend as that of the geo-

textile effect vs. pore size of the geotextile.

From Fig. 8j–l, with an increase in N* value for the

geotextiles, geotextile effects were observed to increase. A

possible theoretical explanation may be N* is representa-

tive of amount of air trapped in the geotextile, increase in

which leads to higher suppression effects on soil water

evaporation.

Thus, to summarise the first batch of experiments, the

derivation of the suppression effect for the four geotextiles

have been made based on the linear part of cumulative

amount of water evaporated from the samples under with 4

different geotextiles under 4 different climatic conditions.

The geotextile effect (in %) is used here to represent the

effect of geotextile on soil evaporation efficiency. The

suppression effect of geotextile varies greatly for different

geomaterials. For the same type of geomaterial and cli-

matic condition, the geotextile effect decreases with

increase in O95 and M* of the geotextile. However, for the

same type of geomaterial and climatic condition, the geo-

textile effect increases with increase in thickness and N* of

the geotextile.

3.2 Experimental batch 2

Six tests were conducted in the second experimental batch

to investigate the effect of different perforation areas and

shapes of perforations on discs (Table 4) on the soil

evaporation rate. Figure 9a shows the cumulative amount

of evaporated water for six tests in second batch of

experiments with different types of perforated discs. Only

energy-limited stage (saturated stage) was recorded and

analysed to extract the evaporation rates. Linear fitting

curves were used to obtain the evaporation rate for these

geomaterial samples as explained earlier. In Fig. 9b, the

circles represent evaporation rates of soil specimens cov-

ered by geotextile no. 4 and perforated discs with circular

openings. The evaporation rates of the discs with rectan-

gular perforations have been presented as squares.

For both perforation shapes, the evaporation rate was

observed to increase with the increase in percentage of total

perforation area. Li [6] indicated that soil evaporation rate

Table 5 Geotextile effects for the tests in experimental batch 1

Soil type Barrier material Climatic condition 1 (%) Climatic condition 2 (%) Climatic condition 3 (%) Climatic condition 4 (%)

Kaolin Geotextile 1 47 39 45 46

Geotextile 2 41 26 20 35

Geotextile 3 31 17 16 28

Geotextile 4 17 12 2 7

PoB soil Geotextile 1 51 45 31 37

Geotextile 2 31 30 24 26

Geotextile 3 21 29 20 18

Geotextile 4 1 8 9 10

Red mud Geotextile 1 65 68 62 71

Geotextile 2 64 61 59 62

Geotextile 4 54 54 50 58
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increases with the increased open hole ratio of perforated

plastic mulches. The presented study, where discs have

been used in combination with geotextiles, confirmed this

observation. It was also observed that for the same per-

centage of perforation area, rectangular perforations gen-

erate a higher evaporation rate than circular perforations.

3.3 Limitations and scopes for future work

A climatic chamber was used in this study to provide

stable climatic conditions for soil evaporation. Only tem-

perature and relative humidity were controlled to create

these stable climatic conditions to study the effect on

geotextile and mechanical barrier on soil evaporation.

Wind and radiation effects need further investigation in the

future.

4 Summary and conclusion

The outcomes of this study can be summarised as follows:

• All the four geotextiles considered in this study had a

suppression effect on soil water evaporation. However,

the degree of suppression varies among different soil

types and different geotextiles. The range of geotextile

effect for the red mud sample have been observed to be

lower than the kaolin and Port of Brisbane dredged soil

when covered by the same geotextile and tested under

the same climatic condition.

Fig. 8 Variation of geotextile effect with O95 of the geotextiles for a kaolin, b PoB, c red mud; variation of geotextile effect with thickness of the

geotextiles for a kaolin, b PoB, c red mud; variation of geotextile effect with M* for a kaolin, b PoB, c red mud; variation of geotextile effect

with N* for a kaolin, b PoB, c red mud
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• Besides, for the same type of geomaterial and climatic

condition, geotextile effect i.e. degree of suppression on

soil water evaporation increases with decrease in the

pore size (O95) and M* of the geotextile. However, the

suppression effect increases with increase in thickness

and N* of the geotextile.

• Considering the geomaterials and climatic conditions

presented in this study, among the 4 geotextiles

geotextile no. 1 was observed to maximally reduce

the evaporation.

• Perforated discs on the surface of soils covered with a

geotextile suppressed evaporation. The larger the per-

foration area on the disc, the larger is the evaporation

rate. Within the parameters considered in this study, for

the same percentage of perforation area, rectangular

perforations generated a higher evaporation rate than

circular perforations.
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