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Innovative Geosynthetics application to
reduce use of natural resources in Ash
Dyke of thermal power plants
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» Geosynthetics are polymeric inert material manufactured from
natural or synthetic substances.
» With Natural Fibres
» With recycled product from textile industry

1) Geosynthetics Wﬂlﬂ!ﬂ] .

Sﬁtgg’ > With recycled product from shoe industry, tyre industry
© lass i ial li
Geosyntholie are plaler - = |s a modern construction material like cement and steel.
products manufactured . . . . . .
from polymeric material » Have become essential engineering materials in a wide range of
Lsed wiih sol, rodk civil engineering applications, e.g. geotechnical, geo-
geotechnical-related environmental, hydraulics, transportation.

material as an integral
part of a civil engineering

oroject, structure, or @®: |s a subset of much larger recent development in civil
B, engineering materials, which are planar products manufactured
from polymeric synthetic/ natural materials.

‘ » Worldwide annual consumption of geosynthetics close is to 4.7
billion m2, with the value exceeding one billion USD.
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Relation of Geosynthetics with Sustainability

Save natural
resources

Use reusable,
recycled, and
eco-friendly
materials

Reduce waste

Challenges

Automatic
construction
methods

Reduction of risk

Sustainability

Environmental responsibility

Lower carbon
footprint

Time

Product to market

Sustainable Waste M

Decreasing all-in costs
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Performance

o Elimination of failure through the reduction of risk
+ Dedicated and responsible geosynthetic design
+ Reduced vehicular traffic

+ Better stakeholder relations
+ Decreased carbon footprint
+ Beneficial re-use of mine residuals

+ Fastand practical installation
+ Reduced construction delays
+ Reduction of implementation stages

+ Increased heap leach recovery
+ Reduction of construction time
+ Optimisation of footprint utilisation




2) Functional types of Geosynthetics wadd| |

Based on functional applications,

Separator Geosynthetics are of following types:

» Reinforcement Functions: Woven
geotextile, Geogrids, Geo-strips,
Geo-cells.

Reinforcement

Drainage
Filtration function: Non-woven

geotextile

Filter
Drainage function: Geo-composites
Energy absorber Slope Protection: Geocells, Jute
geotextiles, Coir-geotextiles, Geo-
Container bags
_ Separator function: Geo-textiles.
Barrier

™




General types of Geotextiles vl

Synthetic Geotextiles: Woven/Nonwoven
Non-woven Geotextile

Woven geotextile

Natural Geotextiles: Woven/Nonwoven

Woyen JGT.

Nonwoven JGT Nonwoven Coir GT, ’
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Uniaxial - Biaxial

Biaxial Geogrid

General types of Gogrlds, Geonets, Geostrips "ﬂi-’g’é"] .
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General types of Geocomposites cadfdt

Geotextil
Drainage core

mposites
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General types of Geocells wadd| |

+

cell height

section width

diagonal size

section length diagonal size

ai a stretching direction

cell size dimention

Synthetic Geocell
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B) Application of Geosynthetics in Ash
Dyke areas




Reinforcement application

Geosynthetic

reinforcement
smnee  Placement patterns for reinforcement
geocsll and 55 kN/m
A R mattress S——
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E .
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Vertical ri ing:
Gaocell matirace : Width 100mm, Thickness 3 mm
Unlaxial stiff gaogrid 80 kN/m PP fiiter, Tenglle strength 2.2kN
Blaxial geogrid 30 kNim Discharge capacity buckled
50.109 m¥/s
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with short facing layers with short facing layers




Reinforced Soil embankment vgggg] .

= Internal stability analysis (Calculation method : Rigid)
SF = 1.325

« Geogrids allow a great flexibility,
strength  and an  energy
absorption capacity, making
them suitable for super high
walls (above 10 m) in seismic

dareas.
Geogrid . SIKKIM AIRPORT PROJECT ° A ve ry h | g h (74 m ) an d
reinforced SRETTIM FHletCROSS SECTION AT CLATMAGE. G5 1660 (STATH challen d in d MSE retainin g
) structure was built in Sikkim,
India.

 The executed wall in this case
recently withstood an
earthquake with a 6.9 magnitude
without visible damage.
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einforced Soil embankment
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Slope Protections

Direction
of laying

Shoulder anchor
(150 mm x 150mm)

.t?ﬁ%ﬁ;\

Direction of run-off

Weft“yarns
of jute
fabric

Toe anchor
(150 mm x 150mm)

ISOMETRIC VIEW OF SLOPE
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C) Innovativce application of Geosynthetics in Ash
Dyke areas




1) Optimized Ash dyke section in reinforced Ash Dyke 'ﬁi,,'!g’g
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Cost analysis for proposed Reinforcement application lﬁi.,?",ﬂg] .

Comparison for 10m high Starter Dyke of 10km length in 400 acres of 2x800MW:
= Cost of borrow earth:300/ cum

= Cost of Geogrid:200/Sqm

= X-section area:

= Conventional=322 sqm; Reinforced:160 sqm
= Saving in X-section area: 162 sqm
= Saved earthwork volume per km:1,62,000 cum
= Saved earthwork cost: 4.86 Cr/Km
= Additional Geogrid area:94000 sqm
= Additional Geogrid cost:1.88 Cr/km
» Cost saving per km: (4.86-1.88)/4.86=61.31%
= Total saving in earth work in entire 10Km length: approx.30 Cr
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Optimized Raising Ash dyke section(reinforced)
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Typical cross-section of 14.0 m high reinforced embankment
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2) Drainage geo-composite in Chimney filter "ﬂ?ﬂéﬂ] .

Comparison for 10m high Starter Dyke of 10km
length in 400 acres of 2x800MW:

oo = Cost of Sand filter:2000/ cum
HJOH = Cost of drainage geo-composite:400/Sqm
- / ' _w = Qty of sand filter per km:6750cum
P A ~“ = Qtyof geo-composite per km: 12726 sqm
Starter dyke with con\/-ention?l Chimney filter » Cost of sand filter per km: 1.35 Cr
- 1 = Cost of geo-composite per km: 0.51 Cr
; . = Cost saving per km: (1.35-0.51)/1.35=62%
= Total saving in sand filter in entire 10Km
Reinforced Starter dyke with drainage geo-composite length: approx.8.4 Cr

= Breakeven cost of sand: 634 per Cum
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Conventional lining Upstream Slope protection
DIRECTION OF LAYING —. @l : TURFING
4 GRADED SLOPE
SHOULDER ANCHOR
(150MM X 150MM)
COIR GEQTEXTILE

Coir Geotextile lining in Upstream/downstream TOE ANCHOR
Slope protection (150MMX150MM)
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3) Upstream/ downstream slope protection with coir-geotextil
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Comparison for 10m high Starter Dyke of
10km length in 400 acres of 2x800MW:

» Cost of brick lining:535/ sqm

= Cost of coir-geotextile lining:125/Sgm
» Upstream lining area per km: 30 sqm
» Cost of brick lining per km:5.35 lac

» Cost of Coir Geotextile lining per km: 1.25
lac

» Cost saving per km: (5.35-1.25)/5.35=76.63%

= Saving in slope protection in entire 10Km
length: approx.0.4 Cr.

= Breakeven cost of sand: 187 per Sqm
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CONCLUSION wadd| |

LConventional Starter Ash dykes requires very high quantity of natural resources which are
often difficult to procure due to long leads.

UFurthermore, there are restrictions on quarrying, and in some cases, even ban on
exploitation of sands. At many projects, these are not available in close vicinity and is to be
borrowed from far-off sources making it unviable from both time and cost considerations.

L Geosynthetics are modern construction material like cement and steel and have become
essential engineering materials in wide range of civil engineering applications.

L Considering the benefits of Geosynthetics, when land is at a premium and natural resources
are scarce, it is prudent to have Geosynthetic dyke with a narrow footprint rather than a
conventional dyke with wide footprint.

QUnlike the conventional Ash dyke, Geosynthetic dyke is slim, occupying a reduced land
footprint, with steep side-slopes resulting reduced use of natural resources, enhanced ash
storage area, reduced construction time and compared to a conventional ash dyke, its
economical too.
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