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L1 TYPLES OF EROSHON

i. Rainfall and surface runoff: Ramlall snd the

surface numoff which may resull from rainfall,

produces four maim tvpes of sotl erosion; They

are (Zachar, 19824,

% Splash Erosion: The impact of a falling
ramdrop creates & small crater m the soil
cjeeting soil purticles. The distence these
sotl particles travel can be as much as 0.0m
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This meludes:

Walley or Stream Frosion: This oceurs
wth continued water low along a lincar
teature, The eresion 15 both downward,

decpeninge the valley, and head ward,
cxlending the valley inte the

hillside ereating hesd  cuts and steep
banks. In the earbiest stage of stream
erosion, the erosive activity is dommantly
vertical, the valleys have a wypical ¥
cross- section and the stream gradient 1s
relatively steep. When some base level is
reached, the crosive activity switches 1o
lateral erosion, which widens the valley
floor and creates o narrow Hood pain
[ Ritter. 20067,
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~  Buank Erosion: Bank erosion is the result of
melting away of the banks of a stream or
river. This 1s distinguished from changes
on the bed of the watercourse, wlich is
referred 1o scour. Lrosion and changes in
the form of river bank may be measured by
mnserting metal rods into the bank and
marking the position of the bank surtace
along the rods at difterent times (Naney,
2004,

»~ Thermal Lrosion: Thes as the result of
mehtmg and weakening permafrost due 1o
moving water 1 can oveur both along
rivers and at the coust. Rapid river channel
migration abscrved in the Lena River of
Stherg, is due to thermal crosion, as these
portion ol the backs are composed of
permafrost-cemented (Costard, el al 2003
andlone, etal).

i Coastal Krosion: Sore line erosion, which
oceurs on both exposed and sheltered const,
primarily oceurs through the action ol currents
and waves but sea levelitidal ) change can also
play arole{Glvnn, 1997).

iv Chemical Erosion: Chemical erosion 1s the
loss of matier in landscape in the form of
sulutes. Chemical grosion is usually calculated
from the solutes found in streams. Anders Rapp
proneered the study of chemical erosion in his
work (Dixon et al  2005).

¥ Glaciers: Glaciers crode predominantly by
three different processes: abrasion/scouring,
plucking, and ice thrusting. In an abrasion
process, decbns in the basal ice scrapes along the
bed. polishing and gouging the underlying
rocks, similar 1o sandpaper on wood. Glaciers
can also cause picces of bedrock to crack off in
the process of plucking. In ice thrusting, the
glacier freczes to its bed, then as it surges
forward, it mowves large sheets of frozen
sediment at the basc along with the glacicr
{Stuart, etal. 2010).

vi Floods: At extremely high flows, kolks, or
vortices arc formed by large volumes of rapidly

Kolks
croston. plucking hedrock and creating pothole

rusting  water. causce  extreme  local

type geoaraphical features called Rock-cut
basins.Examples can he seen in the flood
regions result from placial Lake Missoula.
which created the channelled scablands in the
Columbia Basin resion of eastern Washinplen

{ Mitchelland Monlgomery 2006,

viit Wind Erosion: Wind crosion s o major
seomorphological foree. cépecially inarid and
seml-arid E'E_*:"iﬂr‘.\' It asalsey a MO suree ol
land degradation, evaporatondesertification,
harmiul wrborne  dust. and crop  damage-
espectally after heing increased Lar ahove
natural rates by human activities such as
deforestation. urbanization, and  aericulture

{Zheng etal, 2009 and Comelis 2006)

viii Mass Movement: Mass movement iy the
dorwrvward and ootward movement of reck and
sediments ona sloped surface, mainly due to the
larce of graviy (Van Beek, 2008 and Gray et
al . 1996) Mass movement 15 an important part
of the crosional process. and 15 often the {irst
stage 1 the breakdown and transport of
weathered materials in mountainous
areas.{ Nichalas, 2009)

2.0: GEOTEXTILES

Textiles were first applied to roadways in the
days of the pharaohs. Even they struggled with
unstable soils which rutted or washed away.
They found that natural fibres, fabrics or
vegetation improved road quality when mixed
with solids, particularly unstable soils. Only
recently, however, have textiles heen used and
evaluated for modem road construction for
prevention of erosion. In 19200 the state of
South Carolina uses a cotton textile to reinforce
the underlying materiuls on a road with poor
quality soils. Evaluation several years later
found the textile in good workable condition.
They continued their work in the arca of
remforcement and subscquently concluded that
combining cotton and asphalt materials during
construction reduced cracking’ ravelling, and
failure of road. When synthetic fibres became
more available in the 1960, textile were
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constdered more senously {or roadwav

consiruchonard maimntenance (Kovrmer, 20112

Geotextile is any permeahle teanls
used with foundation, sotl, rock,eariin cte. that
15 oan mtegral part ol a construcied project,
strocture or systeme 11 is made of syntheiic o

natural fbres. Geoteatiles are alse = Tiies
textiles, designed [or use i associzien with
soll and Jor varous civil enginecring purmoses

serving the need for separation, [ltration,
reinfurcement, protection or drainage (Barrent,
1966).In contrast, a pgcomembrane s u
continuous membrne tvpe liner or barrer, It
must have sufficiently low permeability o
control migration of fluid in a constructed
project. structure or system.( Madison, 2003}
2.1: Geotextile Materials

Geotextile materials are fabrics formed into
mats, webs, nets (peonets), gnds (geogrids) , or
tormed plastic sheets, geotube, meshes. This
can be i the lorm of geomatrix and
peasynthetic

Geomatrix 15 a composite of geotextile and
geotextile related materials which may be used
in a vartety ol applications ncluding:
reinforcement ol hase materials, erosion or
subsurface dramage contral,

Geosynthetic 15 a fabricmanuflactured  from
synthetic fibres used in conjunction with
toundation soi1l, rock, or earth on any
constructed project. siruciure or system.

Modem geotextiles are usually made from
synthetic polymers such as polvprapylencs,
polyesters, polvethylenes and  polyvandes,
They do not decay _nder biological and
chemical processes. This makes them useful in
road construction and maintenance. Geotextiles
can also be made of natural fibres such as raflia
vinifera (dricd raffia palm front) and corrd cocn
nut fibred, bul the synthetic nmterials are most
conntonly used.

2.2 TypesobGeotextile

Thereare two tvpes ol oeolextiles,
W u

il he woven Geotextile: The swaoven aeatextle
lonks Tike burkap, 1s o sheot muode of two sets of
parallel strands svstematiczlly interlaced to
tamn a ts ar fabere: The strands may be slin
flm whivosre a1, or monoflaments which are
rawtad. The wuys these two sets of yams are

witerlaced determine the weave pattermn of the

e which m i determnes the best

application for that woven tabric. Woven tabric
has the following advamagcs:

e lhgh strength

s % Resistant

e  BRotResistant

e Resists Biological Degradation
s Chemicallv inent

o lncrcases the hife of roads.

ii Non-woven Fabrie: Non-woven fabrie looks
like Lelt fabric, 1s an arrangement of (thres cither
oriented or randamly pattcrmed ina sheet. These
fabrics can be marufactured in a varictv of
wavs. bonding fibres together using chemical.
thermal or mechanical processes. The bonainge
methads do not significantly  change  the
function of the fubric. Non-woven geotextile
fabric has a lower tensile strength than woven
geotextiles, and 15 more likely to streteh, 1t has
the ability 1o let water flow laterally within
itself. Non- woven geotextile 1s ideal for use
with roads, roofs, rail, roads, ponds, dams,
trenches and landfills. Advantages of non-
woven fabric;

o JO0% propylene staple fibres

¢ Necdle-punched shape
o DV Resistant.
= Eot Besistanl

o Piolopical Deeradation Resistant.
Benfrew, etal, 2004
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Fig. 1: Woven and Non-woven Creotextiles




3.0 APPLICATIONS OF GEOTEXTILES
IN EROSIONCONTROL

Creotextiles  can help 1o nmutigate the negative
impact of so1l crosion Wind and water erosion
can be absolutely  devastating 1o property.
Semetimes the erosion happens verv puckly
and catastrophically due to a major storm event
such as a humicane or tropical storm. More
often it develops slowly as the ocean's tide, the
current of a river, ar years of storm water runoft
work with time to cat away at land and property
with similarly devastating results. The chowce
comes down o controlling the so1l erosion
belore 11 lakes place or dealing with  the
aftcrmath (K ocrner, 201 2). Geotextles are used
for sand dune armounng to protect upland
coastal property from storm surge, wave action
and flooding. A large sand-filled container
(SFC) within the dune system prevents storm
croston from procecding bevond the SCF,
Using a sloped unit rather than a single tuhe

climinates damaging scour,

Geotextile sand-filled units provide o “solt”
armourine solution for upland- property
protection, Geotextiles are used as matting o
stabulizer flow 1n stream channcls and swales
{(Madison, 2010). Geotextiles can improve sail
sirength at a lower cost than conventional soil
nailing. In addition, geotextiles allow planting
on steep slopes, further securing the slope . Corr
(coconut Obre) peotextiles are popular for
erasion control, slope stabilization  and
biocnginecring, due 1o the fabric's substantisl
mechanical strength (Richard, etal. 2006). Coir
geotextiles can last 3 to 5 years depending on
the fabric weight, The product degrades into
enriching the soil There four
primary applications of geotextiles i erosion

hurmus, are

control.

i. separation: In scparation apphcation
inserting u properly - designed
o

h

zeotextle wiall

keep lavers of different sized particles separate
from one another. The aim s 1o presvent the
nusing of twomaterials such as asollsab grade
with a clean base aggresate.

ii. Drainage @ Water is allowed to pass either
downward through the geotextile into the
subsoil, or laterally within the geotextile which
funrctions as a drain. How it is used depends on
the dramage requirements of the application
The amaount af drainage 15 proportional to the

thickness of the fabric,

jii.Filtration: The tabric allowws water to move
through the soil while restricting the movement
of sail particles.

iv Reinforcement: The geoteatile can actually
strengthen the earth or itcan increase apparent
sotl support. Forexample when pliced on sand

i distributes the load evenly to reduce rutting,

The fowr gpplhications of veotextiles are shosn

helnw:

o
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Fig. 3: Separation and Drainage
Applications of Geotextile,
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Fig. 4z Filtration Application of Geotextile



Fig: 5:
C.eotextile

Reinforcing Application of

Geotextiles now are most widely used for
stabilizing  road through separation and
drainape. When the nateve soil beneath s road
18 very siltvor constantly wet and mucky, for
example, its natural strength may he too low to
support common trathic loads. and o has a
tendency o st under those loads. Although
the suberade may be remforced with a basc

course af gravell waler moving upwiand

soil D o sl panicles inlo the

redintiny s strength. Geotextiles koep the

d sbsuherde and | 1 ! parrat
arent hrousl or 6

Fig.6: Erosion controel on steeply sloping
surfaces

[ CONCLUSION

Creotexbbes can be ousced anomany ways lor

crosion conlrol. Geofextily recommended” [or

crosion control  should  have  permeabiling

reststance tooabrasion, and bagh resistance Lo

ultraviolent rays as primary  consideration,

Erosion control cover a varicty ol conditions
from high wvelocity stream How 1o heavy wave
action, to less severe conditions. The Properties
of so1l must he known and the conditions that
will face the geotextile

[n many wstallations. restatanee by hueating

~# P - N T sraasd  Ti
puncturmg and fearing should be considered 1o

Enher wstallations, such asa scparator wh
the peatextile will e subjecied tooses

gurabihby 15 ot concem Permeab

abse alwavs be considered s

dllow marshoee o move [roels o]

svatem.  This avords  excessive

pressures which causc soil Tnilure

(66



Most seotextile system failures result from |
improper installation, amproper selection of
tabrics, a change of conditions from the |
original design, or a combimation of these
factors.

Many countries have successively used
peotextiles for erosion contral, Here, too we
should carefully determine the tvpe and
frequency of usage for our roads since heavy,
high speed trallic could cause premature Galure
of the svstem.
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