
 
 

Technical Note No:9 

Sub: APRRP-BT/CC Pavements – Geosynthetics- Design, Construction and Testing of 

Geotextiles -Specifications to be followed- Reg. 

Ref: Package No:20 Of Guntur Dist. (Tenali Division). 

**** 

1. Introduction: To overcome the immature failure of Pavements in poor subgrade soils 

where the CBR is ranging from 1 to 3 percent, Geotextile provision was made in certain 

packages of APRR Project as against to the conventional provisions to enhance the life 

of the Pavement. 

Different Types of Geosynthetics used in Road construction: 
 

 
Type of Geosynthetic proposed in APRRP: Polypropylene Woven Geotextile 

 
2. Functions of Geosynthetics: 

 
1. Filtration 

2. Separation 

3. Drainage 

4. Stabilization/Reinforcement 
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Selection of Type of Geosynthetics: 

 
 

3. Design for Reinforcement of Unbound Pavement Layers: 

 
Pavement reinforcement involves reinforcing different layers of the pavement. 

Geosynthetics are incorporated into base and subbase section for following reasons: 

1. To provide subgrade restraint for construction of the road over the weak subgrade 

conditions. 

2. To reinforce the base and /or sub base. 
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Typical cross section adopted in APRR Project is as follows 

 

3.1 Basic Mechanism 

 
Basic mechanism of reinforcement can be identified as (a) Lateral restraint, (b) 

Improved bearing capacity, and (c) tensioned membrane effect. 

· Lateral restraint (Fig. 3.1(a)) refers to the confinement of the aggregate 

material during loading. 

· Improved bearing capacity is achieved by shifting the failure envelope of the 

pavement system from the relatively weak subgrade to the relatively strong base 

course material (Fig. 3.1(b)). 

· The third fundamental reinforcement mechanism has been termed the “tensioned 

membrane effect”. The tensioned membrane effect (Fig. 31(c)) is based upon 

the concept of an improved vertical stress distribution resulting from tensile 

stress in a deformed membrane. 
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3.2 Designing for Separation: 

 
Separation is the major function of Geotextile. The Geotextile has to be placed on the 

soil subgrade and then have aggregate Base/Subbase course spread over the Geotextile 

and compacted on top of it (as shown in Fig.3.3). 
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3.3 Subgrade Stabilization: 

 
A geotextile primary stabilization mechanism is filtration and separation of a soft subgrade 

and the subgrade and the subbase or base material. Secondary mechanism of a geotextile 

are lateral restraint and reinforcement. Lateral restraint is achieved through friction 

between the surface of the geotextile and the subbase or base materials. Stabilization 

function of geotextile is applicable to pavement structures constructed over the soils with 

a CBR between 1 and 3. 

 
 

4. Property Requirements 

 

4.1 Specific Gravity 

 
The specific gravity of fibers from which geotextiles are made is actually the specific gravity 

of the polymer raw material. Some typical values of specific gravity of commonly used 

polymeric materials made into geotextiles are as follows. 

Polypropylene : 0.91 

 
Polyester :         1.22 to 1.38 

 
Nylon :         1.05 to 1.14 

 
Polyethylene :         0.90 to 0.96 

 
Polyvinyl chloride : 1.69 

 
4.2 Mass per Unit Area: 

 
Mass per unit area governs the fabric cost and normally mechanical properties are directly 

related to it. The geotextiles mass per unit area is given in grams per square meter. The 

range of typical values for most geotextiles is from 100 to 1000 gm/Sq.m 

4.3 Thickness 

 
Thickness is measured as the distance between the upper and the lower surface of the 

fabric, measured at a specified pressure. The thickness is to be measured to an accuracy 

of at least 0.01 mm under a pressure of 2 kPa. The thickness of the commonly used 

geotextiles ranges from 0.25 to 7.5 mm. 

4.4 Ultraviolet Stability 

 

4.4.1 Ultraviolet light degradation is a process where a particular property of a 

geosynthetic is damaged or reduced through its exposure to U-V Rays (Sunlight). 
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The rate of deterioration varies with the product, the exposure environment and the 

time of exposure. Atmospheric exposure of geosynthetic material following laydown 

shall be a maximum of 14 days to minimize the damage potential. Table 4.1 gives 

specifications for ultraviolet light degradation. 

 

 
4.2 Separation/ Filtration Requirements 

 
In roads and pavements works geotextile is the most preferred geosynthetic material 

which satisfies the function of separation /filtration which prevents intermixing of 

subgrade soil and aggregate cover material (Base/Subbase) with sufficient filtration. 

Table 4.2 and 4.3 explain the geotextile property requirements for separation 

function. 

 
 

4.3 Base/Subbase Reinforcement Requirements 

 
Geosynthetics have been found to be a cost-effective alternative to improve poor sub- 

soils in adverse locations. 

4.3.1 Geotextile requirements: The geotextile can also provide the function of 

reinforcement along with separation and filtration. The geotextile shall meet the 

strength property requirements as specified in table 4.4a and 4.4b. 
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5. Construction Guidelines 

 
These construction guidelines are related to placing of geosynthetic material between 

base or sub base and subgrade for any of the following applications. 

· Base or subbase separation 

· Base or Subbase Stabilization 

· Base or subbase capillary barrier 

· Base or Subbase Reinforcement. 

5.1 The site should be cleared grubbed and excavated to design grade, stripping all 

top soil, or any other unsuitable material. Provide coarse sand/ stone dust as a 

levelling course over the compacted subgrade to have uniform level to cushion 

the Geosynthetic. 

5.2 Once the subgrade along a particular segment of the road alignment has been 

prepared, the geosynthetic should be rolled in line with the placement of the 

aggregate. The entire roll should be placed and rolled out as smoothly as 

possible. Wrinkles and folds in the fabric should be removed by stretching and 

stacking as required. The geosynthetic should not be dragged across the 

subgrade. 

5.3 Adjacent rolls of geosynthetic should be overlapped. For curves, the 

geosynthetic should be folded or cut and overlapped in the direction of 

construction. Folds in the geosynthetic should be stapled or pinned 

approximately 0.6 m Centre - to -Centre as shown in Fig. 5.4(a) and (b). 

 

 
 

5.4. The first lift of aggregate should be spread and graded to 300 mm, or to design 

thickness if less than 300mm prior to compaction. At no time should traffic be allowed 

on a soft roadway with less than 200 mm of aggregate over the geosynthetic. 
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5.5 All remaining base aggregate should be placed in lifts not exceeding 250mm in 

loose thickness and compacted to the specified density. Different operation 

sequences for construction are shown in Fig. 5.5. 

 

 
5.6 Geosynthetic Overlaps. 

 
When geosynthetic material is used the overlaps can be used to provide continuity 

between adjacent geosynthetic rolls through frictional resistance between the overlaps. 
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6. Protection from sunlight (ultraviolet light) degradation 

 
Geosynthetic material slowly degrade in the presence of ultraviolet light. The geosynthetic 

material should always be installed within the period required by the project specification. 

If no time requirements are specified, it is generally recommended that geosynthetic 

exposure to ultraviolet light be limited to a period of approximately two weeks. 

7. Testing, Certification and Acceptance; 

7.1 Geosynthetic Materials shall be tested and Certified in the following manner as per 

Clause 701.2 of MORT&H (5th Revision) and Chapter 2 of IRC: SP:59-2019 since 

MoRD 2014 is silent on this subject. 

a) The manufacturer shall have ISO or CE certification for manufacturing 

process and quality control. 

b) The manufacturer shall provide manufacturer’s test certificate for every lot 

supplied from the factory. 

c) The supplier shall provide Third Party test reports from an independent 

laboratory with valid accreditation for all the test values in Manufacturer’s 

test certificate. 

7.2 The list of accreditation labs as per Annexure-2 of IRC:113-2013 is enclosed as 

Annexure -1. 

7.3 One of the institutes, Geosynthetic Testing Services Pvt Ltd, Ahmedabad is having 

Accreditation with both TRI and BTTG as shown in Annexure-2. 
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Annexure - 1: Extract of IRC:113-2013. 
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Annexure-2 
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