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TWO FACETS OF WASTE MANAGEMENT



Optimised use of valuable land space
conventional containment comprises trapezoidal earth 
embankment

to minimise the ground level footprint of the containment 
structure without compromising on safety and environmental 
aspects with geosynthetics
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TWO FACETS OF WASTE MANAGEMENT

Waste material like pond ash for the containment

Utilised as an infrastructure asset, as basic geotechnical 
material

With value addition, waste converted into a useful cost 
effective building material

Vital substitute to quarried natural material

Pond ash has exceptional strength characteristics 

When judiciously used with geogrid reinforcement, it makes 
an excellent engineered reinforced soil structure



Geosynthetics and Pond Ash:

Geosynthetic polymeric materials take over the burden on 
natural resources for infrastructure construction

Using geosynthetics for construction of pond ash containments 
using pond ash itself as basic geotechnical material will:

Reduce containment footprint
Constructively use dried pond ash

TWO FACETS OF WASTE MANAGEMENT



CONTAINMENT WITH A NARROW 
FOOTPRINT

The Vapi Green Enviro Limited Case



Containment with Narrow Footprint

Ground level footprint area should be
More for waste storage 
Less for the containment structure holding the landfill 
safely

Footprint of containment can be significantly reduced with 
geosynthetics

Geogrids commonly used to reinforce soil

Reinforced soil allows steep profiles, even exceeding 70° with 
horizontal, without compromising safety and environmental 
aspects



REINFORCEMENT CONCEPT –
StrataGrid™



Containment with Narrow Footprint

• Height above 
Ground Level: 15m

• Footprint width 1m
below Ground Level: 
16.3m



Containment with Narrow Footprint

Frictional 
Connection
Frictional 

Connection

‘Stone Columns’ are 
an integral part of a 
Retaining Block Wall; 
adding support and 

stability to the 
structure.

‘Stone Columns’ are 
an integral part of a 
Retaining Block Wall; 
adding support and 

stability to the 
structure.

Typical Arrangement of StrataBlock™  units, 
StrataGrid™, drainage media and backfill soil



Containment with Narrow Footprint

Outer fascia wall of precast 
blocks

Inner slope geogrid wrap

Plan of outer fascia in 
construction

Nonwoven-geomembrane-
nonwoven sandwich



Containment with Narrow Footprint

Conventional 
Containment

Reinforced 
Soil 
Containment



Pond Ash as Geotechnical Material
The Chennai Outer Ring Road Case



Pond Ash as Geotechnical Material

Pond Ash:
Coal combustion generates two solids, earlier considered as 
polluting wastes:

fly ash
pond ash

Pond ash comprises coarser particles that deposit at the 
bottom of boiler

Either made into slurry and pumped to ash ponds, or 
collected dry and conveyed by dumpers

Pond ash was once considered nuisance and pollutant, until 
its geotechnical potentials were appreciated
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Pond Ash as Geotechnical Material

Precautions essential while detailing and construction

Extra cautious stability checks owing to low unit weight

Gravel blanket essential between the modular precast concrete 
blocks and the reinforced soil (pond ash) backfill to dissipate 
hydrostatic pressure

Provide nonwoven geotextile between ash fill and the gravel 
blanket to prevent piping into the gravel and joints of the blocks

Slow compaction with measured watering since permeability of 
pond ash is low and pore water pressures can build up



StrataGrid™ geogrid being laid on pond ash at Chennai Outer Ring Road



Pond Ash as Geotechnical Material

Completed structures of reinforced pond ash



Containment with Narrow Footprint 
Pond Ash as Geotechnical Material



Containment of Pond Ash

Safe reinforced soil containment structures can be constructed 
over a narrow footprint to retain hazardous material

Pond ash stored in the existing pondage can be used as reinforced 
soil material of construction

Existing ash storage can be expanded even when spatial expansion 
is difficult and vertical expansion is the only option



Containment of Pond Ash

Reinforced soil containment system proposed with:
pond ash as reinforced backfill
flexible PET geogrids
modular precast concrete block fascia on outer side

A coal based power 
plant (467.5MW) 
produces 2,500 tonnes / 
day ash

Bottom Ash is dumped 
at the ash pond site

Often required to 
increase pond capacity



Ash Dyke Raising: Conventional Methods

Upstream Raising



Ash Dyke Raising: Conventional Methods

Downstream Raising



Ash Dyke Raising: Conventional Methods

Centre Raising



Containment of Pond Ash

Typical Reinforced Ash Containment System

Fresh Pond Ash Dump

Old Pond Ash DumpOld Starter Earth Bund
Excavated For
Construction

Bund Extension of
Pond Ash

Pond Ash Bund 
Reinforced with Geogrids



CONCLUSIONS



Practical to expand an existing ash pond vertically with containment 
occupying minimum footprint

Ash from existing ash pond can be used to advantage to construct 
containment structures

Containments can be constructed with reinforced soil technology, 
using flexible PET geogrids and modular precast concrete fascia 
blocks

Profile designs will depend on topography and proximity of starter 
bunds to property boundary

Several precautions need to be observed during detailing and 
construction



www.strataindia.com

info@strataindia.com

http://www.strataindia.com
mailto:info@strataindia.com

