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TerraZyme a bio-enzymatic soil stabiliser.
A replacement for metalling and soling for construction of roads, yards and parking lots

We would like to introduce ourselves as a Civil Engineering Company involved in the
construction of roads using an innovative technology called TerraZyme, a bio enzymatic
soil stabilizer.

TerraZyme, manufactured by Nature Plus Inc U.S is an excellent replacement for
metalling and solling. TerraZyme is a liquid extract from sugar molasses that improves the
engineering qualities of the soil like CBR values and density and decreases the OMC,
plasticity index of soil.

The main feature of TerraZyme is the remarkable cost saving aspect. TerraZyme saves
cost from 15% to 40% in comparison to the conventional system of road construction.
Maintenance cost is dramatically reduced up to about 75%.

Understanding the construction activities that your firm would be involved in developing
the respective retail outlets, we would like to mention that TerraZyme would be an ideal
solution for Quality roads with a tremendous Cost saving feature.

• Highways
• Rural Roads
• Parking lots
• Townships Road, internal roads.
• Secondary Roads
• Airport Runways
• Road shoulders
• Recreation Paths

We would like to mention about our project for the National Highways at
Tindivanam that has proven the road strength after heavy monsoons in unpaved
conditions.

TerraZyme has also been tested by the Central Road Research Institute (C.R.R.I) - New
Delhi, Anna University- Chennai & College of Engineering - Trivandrum with successful
results.

For further information, please feel free to contact :

235(155) Sydenhams Road, 2nd Floor,
Opp.Nehru Indoor Stadium, Chennai - 600 003
Ph : 42175333, 26480115
Fax : 91 - 44- 42175444
E-mail : info@avijeetagencies.com

TerraZyme is also used for construction of:

(NH66)

Mr. Apoorva Modi
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EXECUTIVE BRIEF
TerraZyme, a bio enzymatic soil stabilizer

Cost Saving feature of TerraZyme

TerraZyme is also used for constructing:

The Main features of TerraZyme are highlighted below:

Types of Soil and TerraZyme Effects :

TerraZyme and Roads abroad:

ISO-9002

certified

USAID

RECAP/USAID-FHIS 004.

TerraZyme is a natural, non-toxic liquid, formulated using vegetable extracts. Apart from
being a concept accepted the world over as a sound and resourceful road building practice
which completely replaces the conventional granular base and the granular sub base, it
emphasizes on strength, performance and higher resistance towards deformation.

The cost economics of implementing TerraZyme in road building is yet another appealing
characteristic of this technology. The overall cost reduction would be about 15 to 40 % of
the total cost of construction. The maintenance cost compared to the conventional
system would be reduced from 50 % to 75%. Given that there is an achievement in
superior strength parameters at the base level of the TerraZyme road, further reduction in
the bitumen layer is possible which would provide an over all saving in surfacing costs.

• Highways
• Rural Roads
• Townships Road
• Secondary Roads
• Airport Runways
• Road shoulders
• Recreation Paths
• Parking lots

• The soils treated with TerraZyme renders improved density values by reducing the
void ratios to a large extent which results in an overall improvement in the California
Bearing Ratio about 800 %.

• It facilitates higher soil compaction densities, and increases soil
strength and stability for lasting roads.

• TerraZyme replaces Soling and WBM of conventional road structure.
• TerraZyme also reduces the crust thickness of asphalt layers.
• TerraZyme also proves to increase the road quality and decreases the maintenance

cost.

TerraZyme can be used various soil types ranging from black cotton soils to hard murram
soils. TerraZyme works with all types of soil which has a minimum 10% of clay particles.
TerraZyme improves CBR values of soils having values as low as two. Treatment of soils
having higher CBR values with TerraZyme ( soils like laterite, murram, etc.), are cheaper
to improve. After treatment soils can achieve CBR values equivalent or more as compared
to conventional base course that is the water bound macadam. TerraZyme is usually used
in treating soils having Plasticity index in the range of 6 25. Soils after being treated with
TerraZyme behaves like a semi rigid pavement structure and has reduced permeability.

We would also like to mention that the manufacturing process of TerraZyme is
and the product has also gained wide acceptance across the globe as detailed

below. Nature Plus product, TerraZyme Soil Stabilizer, was selected by as the
principal product for stabilizing the roads being reconstructed in Honduras due to the
extensive damage from Hurricane Mitch under Project
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· Nature Plus product, TerraZyme Soil Stabilizer, is a approved product for the
road rehabilitation project in Paraguay

· Nature Plus product, TerraZyme Soil Stabilizer, has been tested by
, under severe climatic conditions in Commonwealth of

Pennsylvania for a period of 8 years (1992-2000) and has been granted
provisional approval for its use in the

· Nature Plus product, TerraZyme Soil Stabilizer, has also been tested extensively in
field conditions in countries like

with successful results.

The World Bank supported the Highway projects in Paraguay which included a Pilot
Program of Earth-Road Stabilization en route for testing innovative low cost technologies
that could be applied under various conditions to improve low volume unpaved road
performance and reduce the maintenance requirements. The approval of the World Bank
and the incorporation of TerraZyme in their projects is in itself a distinction.

TerraZyme has been tested and has been proved successful by the following prestigious
institutions:
ü Central Road Research Institute (CRRI) - Delhi
ü Anna University - Chennai
ü Bangalore University “Dr. A. Veeraraghavan” - Bangalore
ü College of Engineering ,Trivandrum “Dr. Kuncheria P. Isaac” - Trivandrum
ü Shanmuga College of Engineering - Tanjore

Shapoorji Pallonji
ü Dalal Mott MacDonald
ü NH 66 N.H. Department (T.N.)
ü NH 4A N.H. Department ( Goa )
ü P.W.D. , Maharashtra
ü Mantri Developers
ü Brigade Group
ü Wipro Limited
ü Semac Consultants
ü Tata Power Corporation Ltd.
ü Nasik Municipality
ü Orchid Healthcare & Pharmaceuticals
ü Anabond (P) Ltd

TerraZyme roads have been used as loading base, parking areas and yard areas in various
projects around the country. To substantiate the fact and findings of performance of
TerraZyme are the performance certificates enclosed.

For a copy of the reports or for any additional information about TerraZyme, kindly mail us
at so that the necessary reports may be dispatched.

World Bank/MOPC , BIRF 3685-PA.

department of

transportation

Commonwealth of Pennsylvania.

Brazil, Malaysia, Thailand, Mexico,

Honduras, Mexico, Columbia and Uganda

World Bank and TerraZyme:

Laboratory and Field Research:

Various successful & prestigious projects executed by us for the following

clients:

Ü

info@avijeetagencies.com
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WORKING MECHANISMS OF TERRAZYME
TerraZyme is a surfactant (an ionic surface active agent) which changes the hydrophilic
nature of clay and lime materials to hydrophobic. Its application not only assists in the
expulsion of water from soils, but also aids the lubrication of soil particles and increases
the compatibility of many soils. The reaction of TerraZyme on these materials is
particularly effective because of the ion-exchange capacity of clay minerals the property
that clay minerals have of absorbing certain ions such as the TerraZyme molecule,
thereby changing its physical properties. Of special importance is that TerraZyme
changes the plastic characteristics of these materials due to a reduction in its water
absorbing capacity. Unlike most other soil stabilizers, the effect of TerraZyme on these
materials is permanent.

TerraZyme was developed to assist engineers with the removal of adsorbed water in
materials in order to achieve maximum density with less mechanical effort and to prevent
the absorption of water, that results in permanently stabilized construction materials.
Most materials are made up of stacks of silica and alumina sheets. The arrangement of
these result in different clay minerals such as Kaolinite, Smectite, Illite, etc. A simplified
explanation is that these clay minerals have a predominately positive electrical or an ionic
charge. This causes clay minerals to have a strong attraction for any cations present.
Cations, or negative molecules, are therefore attracted to the positive clay minerals like
iron filings to a magnet. In close proximity to the clay molecule or particle, the
electrostatic forces are larger and thereby the ions are held very firmly. Nominal
temperatures will not remove them. This layer of water is known as the electrostatic
diffused double layer. This water is known as the adsorbed water. Moving further away
from the clay particle, the water molecules are no longer in an attracted or orientated
state, and this water is known as random water and it is also called absorbed water.
Certain materials, like Smectite, have spaces between the plates or layers that can adsorb
water, causing them to expand. These are known as expansive or swelling materials and
are the cause of many failures in foundations or road works. The solution therefore is to
obviously expel or prevent the adsorption of water. If some powerful positive molecules
can be supplied, the negative charge of the clay minerals can be satisfied and balanced
out .At the same time, any weaker cations such as water can be disassociated and
replaced, and/or occupation of the vacant ionic sites on the surface of the clay can take
place. Large cations, such as sodium or water, cannot easily fit into these sites and is
disassociated or replaced. Small cations, on the other hand, fit firmly into these vacated
sites and cannot be removed. We therefore have the situation that the clay's negative
charge is in balance and positive ions cannot be removed, thereby rendering the clay inert
to water.

TerraZyme a cations-reactive synthetic compound that forms a protective coating, on oily
clay layers on the surfaces of soil and clay particles. It reduces ion mobility and ion
exchange and simultaneously makes the material hydrophobic by eliminating the
absorption of water. The result is a soil material that is much less sensitive to moisture,
more workable and it can be compacted to a better particle-interlock state by equipment
and traffic forces. Better particle interlock means higher internal friction and improved
bearing capacity. It also means greater density and less penetration of water. The active
reagent is permanently bonded to the material particles and should any excess reagent
be present, additional water will facilitate deeper penetration into the soil horizon until the
entire reagent has been adsorbed. TerraZyme Maintain in

The soil mass is now a permanently stable, Water Repellent Road

Surface similar to rigid pavement.

Will Normal Traffic Wet

Weather. 6
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APPLICATION PROCESS
Loosen soil with a Grader or Pulverizer.

Mix treated soil to uniformity.

Humidify soil using TerraZyme

mixed with water

Compact treated road surface near

optimum humidity.
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COST AND DESIGN COMPARISON FOR PROJECTS

WITH DIFFERENT TOPPINGS.

General Comparsion

Conventional Design

ThicknessThicknessCross - Section Rate/m3Rate/m3 Amount/m2

Note :
1. The strength of TerraZyme treated road base is similar to a semi rigid pavement

with high CBR values, thereby giving the ability to reduce the thickness of asphalt
layers.

2. *The rates are based on prevailing rates for supply of metal and soil at Chennai

SAVINGS

Total

: Rs.63.00 per Sq.mt

: 21.0%

Solling 230mm 600.00 Rs. 138.00

WBM Grade II 75mm 1000.00 Rs.  75.00

WBM  Grade III 75mm 1200.00 Rs.  90.00

Rs.303.00

TerraZyme Design

ThicknessThicknessCross - Section Rate/m3Rate/m3 Amount/m2

Total

Rs.240.00

Rs.240.00

250mm in two layers
of 125mm each. The top

125mm has 20%  by
volume  40mm

down metal

*
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Kerala - Alwaye Residential Road Schwing Stetter Inplant Road

Nasik - Municipality Road PWD, Maharashtra - Panvel Village Road

Pondicherry - MGMC Campus Road National Highway 66, 42/8 Tindivanam  1

Pondicherry - Sedurapet Inplant Road Sriperambudur - Orchid Pharmaceuticals
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