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Established since 1929, we are pleased to introduce ourselves as a reputed manufacturer for various infrastructure projects and have been
serving various Govt Departments and private projects to meet their requirements for a variety of works. Under our brand name Dr. Millars,
we are supplying PVC Geo -membranes, High Voltage Insulating mats, Promatt & PPE Kits & Coveralls. Dr. Millars PVC Geo -membranes are
used for Tunnel Waterproofing. These PVC sheets are normally of 1.5 MM & 2.00 MM, produced in India as per a special formulation provided
by our technical experts which meet the latest RVNL, IRCON, NHAI & are also as per BIS (IS:15909:2020) specifications.

The Geomembrane is produced by modern calendaring lines along with a well equipped laboratory meeting at the testing requirements of
BIS, RDSO and RITES etc. which are international standards. The special features of PVC Geomembrane are that it confirms to uneven
ground surface. enhancing life & can be easily repaired. This is most suitable product for tunnels as the PVC membranes have excellent flexi
-bility & elongation which will not fail in case of earthquakes. The PVC Geomembrane installed by us meet all standard quality parameters
and can be a safe economical option for water proofing applications. 

Dr.Millars” brand PVC Geomembrane used for water proofing/ seepage control of concrete structures, Building roofs, foundations,
Basements, tunnels, underpasses and sealing of expansion joints and for lining of reservoirs, water bodies, canals etc. for seepage control. 

We Provide turnkey based projects i.e. Supply & Installation of PVC Geomembrane. We have complete range of Water Proofing Product. 

About Dr. Millars Waterproofing membranes: 

“Dr.Millars” PVC Geomembrane is 100% Indian under Make in India program meets the specification as per international standards (ASTM
& EN) as well as IS: 15909:2010 (BIS specification for PVC Geomembrane lining).

DL MILLAR AND COMPANY LIMITED
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Products are 100% made in India under the prestigious “Make in India” program which replaces 100% imported products & dependency
on foreign companies. 
Possibility to produce & supply PVC membranes for tailor made specifications of large infra projects. 
Quick & on time delivery as goods are produced by a reputed PVC processing factory located near New Delhi under the supervision of Dr.
Millar’s engineers. 
Geo Textiles for tailor made requirement is got produced from OEM manufacturers & all installation accessories is sourced from reputed
& approved suppliers along with test certificates. 
Test reports from reputed labs like M/s. Spectro Labs conforming to all properties meeting international ASTM & DIN Standards.

SALIENT FEATURES
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Water Proofing of Building Roofs and
Foundations, Underground Concrete
Structures like Basement Foundations etc. 

Waste Containment for Industrial Effluents &
Solid Waste Management to prevent
contamination of Ground Water Aquifer. 

Landfill Capping to prevent fluid flow into the
land fill and to trap and properly vent the
gases. 

Lining of Canals for Imigation/Agricultural
Purpose and many more. 

Lining of Lakes/Reservoirs/Water Bodies for
100% Seepage Control including aquaculture
reservoirs for Fish Farming. 

AREAS OF APPLICATION 
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Use of PVC Geomembrane for these applications is an accepted standard worldwide. The special features of PVC Geomembrane are that it
confirms to uneven ground surface enhancing life & can be
easily repaired

This is most suitable product for tunnels as the PVC membranes have excellent flexibility & elongation which will not fail even in case of mild
earthquakes. The PVC Geomembrane supplied by us meet to all standard quality parameters and can be a safe and economical option for
water proofing applications.

The PVC Geomembrane supplied by
us meet to all standard quality
parameters and can be a safe and
economical option for water
proofing applications

T U N N E L

H I G H W A Y S

B R I D G E S

W A T E R B O D I E S

Use of PVC Geomembrane for
these applications is an accepted
standard worldwide. 



D.L.Millars & Company Ltd. Supplier a complete range of PVC
Geomerobranes inresporoe to a wide variety' of applications. Experience
has shown that PVC-Geomembrane is most suitable for waterproffing of
tunnels due to its excellent mechanical properties and its durability in
accordance with the expected lifetime of the : applicable area. 

In addition, this geomembrane can be laminated with a geotextile of
polypropylene (up to 700 g/m*) for bonded applications. 

The waterproofing system with PVC-Geomembrane, Dr. Millars offers
maximum securite against differential settlements, and risk of perfora -
tion due to concrete reinforcement. 

In addition, in the event of any damage occurred to the geomembrane,
it offers the possibility to achieve a system to repair any leaking, with no
perforation of the concrete shell.

WHY GEOMEMBRANE IS RECOMMENDED ? 

TUNNEL WATERPROOFING

PAGE 05



Katra-Banihal section of Udhampur-Sri Nagar- Baramulla
Rail-line T-5, Reasi Jammu Through Max Infa Limited

RVNL PROJECT
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RVNL PROJECT

Bhanupali-Bilaspur-Beri New Rail-line, Punjab/H.P.

KONKAN RAILWAY PROJECT KONKAN RAILWAY PROJECT

Katra-Banihal section of Udhampur-Sri Nagar- Baramulla
Rail-line, T-13 Through Vensar Construction Company Limited

Berkhera-Budhni section of Bhopal Itarsi 3rd Line

RVNL PROJECT

Berkhera-Budhni section of Bhopal Itarsi 3rd Line T-5
Through Max Infra Limited

Berkhera-Budhni section of Bhopal Itarsi 3rd Line 
Through Max Infra Limited

RVNL PROJECT

DR MILLARS” PVC GEOMEMBRANE
INSTALLATION PHOTOGRAPHS



Sl. No. Properties Unit Test Method DLM1 DLM2 DLM3

1 Thickness mm EN 1849-2 2.0, ±10% ≥2.0 2.0, -0/+10%

2 Specific Weight Kg/m2 EN 1849-2 2.6 ± 5%

3 Tensile Strength N/mm2

EN ISO 527-3 15 ±2 ≥15

EN 12311-2
L: ≥17
T: ≥17

4 Elongation at failure %

EN ISO 527-3
L:250, -10%
T:250, -10%

L: ≥280
T: ≥280

EN 12311-2
L: ≥300
T: ≥300

5 Tear Strength KN/m
EN ISO 34 ≥40

DIN 53363 ≥80

6 Tear propagation strength N EN 12310-2 ≥100

7
Behavior during perforation test
Height of fall without perforation

mm DIN 16726 ≥ 1100 ≥ 1100
No perforation at 1100 mm

height of fall

8 Cold folding resistance °C EN 495-5 No cracks at – 20°C No cracks at – 20°C No cracks at -35°C

9 Hydrostatic pressure resistance EN 1928-B
Waterproof at 5 bar for 24

hours

10
Dimensional Stability after

accelerated ageing (6h/800C) % EN ISO 1107-2 ≤2% ≤2% ≤2%

11
Change of dimensioning after heating

at 70 0C for 2 hours
EN 1110 Stable

12 Root resistance EN 14416 Resistant Resistant Resistant

13
Resistance to acid and alkaline at 28

days
DIN 16726

20 % maximum
elongation

14
Resistance of welded seam shear

resistance
N/mm2 EN 12317-2 Root resistance Root resistance

≥13.5
Break out of the joint

15
Resistant to static puncturing

(24h/20kg)
Kg EN 12730-B Root resistance Root resistance ≥ 20

16 Behaviour in fire

B2 ON B 3800/1
SIA 280

DIN 4102
EN ISO 11925

B2
IV.2
B2

Class E

Root resistance
Class E
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COMPARATIVE SPECIFICATIONS OF “DR MILLARS” 2.0 MM PVC GEOMEMBRANE



ADVANTAGES OF PVC
GEOMEMBRANE

There are distinct advantages that
set PVC apart from the REST......

PVC is the only material that can be engineered to adapt and perform according to Usage and Environments of extreme nature i.e. from the
tropics to the desert and to the mountains.

In case of breach, the system can be repaired very fast by unskilled workmen without special equipments etc. 

PVC remains elastic through its elongation. The minimum elongation at break for 0.76 mm is 380% for this reason PVC conforms to
subgrade soil better. 

30 mil PVC Geomembrane is equivalent to 60 mil HDPE Geomembrane. While the thickness of PVC Geomembrane is half that of HDPE
Geomembrane the tensile strength is only 18% less than the HDPE Geomembrane. 

PVC Geomembrane is amorphous material & is not subject to environmental stress cracking, whereas HDPE Geomembranes are cyrstalline
structure in Nature. Stress cracking of a car windshield. A minuscule stone chip can create a shattring effect. 

High Flexibility & Elongation till the balance in favour of PVC. 

PVC has excellent chemical resistance to most of the chemicals, acids & alkalies
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 INTRODUCTION ABOUT BIS 15909:2020

Bureau of Indian Standard brought out standard IS 15909 in 2010 for PVC Geomembrane for use as a lining material with a max thickness
upto 1.5 mm. 
This specifications were revised in the year 2015 (first revision) by adding specifications of 2.0 mm thickness. 
In the year 2020 it was further revised (second revision), by incorporating Category-A & Category-B. For both categories they advised light
coloured membranes to avoid using recycled PVC into the product. 
Category A for thickness up to 1.5 mm, for use in canals, ponds, reservoirs for seepage control, for lining of landfills, hazardous waste
management, solid waste management and industrial effluent for waste containments and for water proofing of basement, roof/terrace.
Category B for thickness 2.0 mm, 2.5 mm & 3.0 mm, PVC Geomembrane for unexposed application for use in large underground civil
structures, basement, road underpasses, waterproofing of rail/road tunnels, bunkers, dams and other mega civil structures. 
Until recently PVC Geomembranes were being imported into India for waterproofing of Rail & Road tunnels, basements, bunkers, Naval &
Defence projects, Metro Rail ducts etc. 
The European specifications suggested use of black layer membrane with a color signal layer on the top. Membranes with black color base
can easily be produced using recycled material which help reduce costs but since product performance is desired for 50-100 years, quality
can not be compromised. 
BIS has prepared the specifications accordingly by plugging all loop holes as the new standards ensures use of only virgin raw material by
avoiding use of black and dark colors. BIS has also enhanced the specifications for better quality and longer life as per Indian conditions.
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PVC GEOMEMBRANE AS PER BIS SPECIFICATIONS IS15909:2020 CATEGORY-B



AS PER INTERNATIONAL 
SPECIFICATION

International Specification BIS Specifications IS : 15909:2020 Category B
Advantages of BIS specs over
International specs

Geomembrane for tunnels and
basement works with signal layer
(twin colours)-yellow/Black.

Shall be made from virgin raw material –twin
colour with white signal layer,  The bottom layer
of the membrane shall preferably be in light
orange colour. Any dark colour like black, blue,
grey and brown etc. shall not be used for
manufacturing of bottom layer so as to avoid use
of recycled material.

Since BIS specs ensure use of virgin grade
raw materials only, it will ensure
consistency in quality in the entire batch.
Use of recycled materials lead to a non
homogeneous formulation leading to
quality variation thereby increasing
chances of failure over long periods of
time.

SALIENT FEATURES OF BIS
SPECIFICATIONS (1/7) 
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AS PER BIS SPECIFICATIONS 
IS : 15909:2020 CATEGORY B

SALIENT FEATURES OF BIS
SPECIFICATIONS (2/7) 

AS PER INTERNATIONAL SPECIFICATION

International
Specification

BIS Specifications
IS : 15909:2020
Category B

Advantages of BIS specs over International specs

NiI But actual thickness
of signal layer is approx
0.8 mm

≤ 0.20 mm

During installation or during the welding of joints, membranes can get damaged
due puncturing by sharp objects or due to burning during welding of joints. If
signal layer is thicker, as is presently in the case of low quality products, even if
the membrane has got damaged, it will not be visible which is a very important
parameter. BIS has enhanced the specification by determining the thickness of
the Signal Layer to a max of 0.20mm. 



International Specification
BIS Specifications IS :
15909:2020 Category B

Advantages of BIS specs over International specs

NIL 1.30 ± 0.03

Specific gravity has been mentioned for improved
compliance. Lower specific gravity is a better-quality
membrane

AS PER INTERNATIONAL SPECIFICATION

PROPERTIES UNIT
BIS Specifications IS :
15909:2020 Category B

Advantages of BIS specs over International specs

Elongation at
failure 
M
T

%
≥ 300
≥ 300

Elongation Property of IS Specification is improved. This
will ensure better resistance against punctures.

SPECIFIC GRAVITY

SALIENT FEATURES OF BIS
SPECIFICATIONS (3/7) 
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SALIENT FEATURES OF BIS
SPECIFICATIONS (4/7) 

ELONGATION PROPERTY 



PROPERTIES
International
Specification

BIS Specifications IS :
15909:2020 Category B

Advantages of BIS specs over
International specs

Strength of welded seam
shear resistance 

≥13.5 N/mm2  break
out of the joint 

≥ 1050 N/50 mm
Specifications have been improved for
better performance of welded joints.

PROPERTIES
International
Specification

BIS Specifications IS :
15909:2020 Category B

Advantages of BIS specs over
International specs

Behavior after storage in aqueous
solution, resistance to acid and
alkali after 28 days 

20% maximum
variation in
elongation

Change in tensile and
elongation shall be within ± 10%
of the original value 

Ageing property of IS specification is
improved. It indicates better
durability/life.

AS PER INTERNATIONAL
SPECIFICATION

SALIENT FEATURES OF BIS
SPECIFICATIONS (5/7) 

SALIENT FEATURES OF BIS
SPECIFICATIONS (6/7) 

AS PER BIS SPECIFICATIONS
IS : 15909:2020 CATEGORY B

AS PER BIS SPECIFICATIONS
IS : 15909:2020 CATEGORY B

AS PER INTERNATIONAL
SPECIFICATION
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PROPERTIES
International
Specification

BIS Specifications IS :
15909:2020 Category B

Advantages of BIS specs over
International specs

Fire reaction Class E -

Flammability Test, Horizontal &
Vertical rate of Burning

- ≤ 100 mm/min
Flammability test as per tests facility
available in India has been adopted.

VERTICAL RATE OF
BURNING

SALIENT FEATURES OF BIS
SPECIFICATIONS (7/7) 

HORIZONTAL RATE OF
BURNING
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INSTALLATION PROCEDURE TO INSTALL
MEMBRANES IN TUNNELS 

The surface is cleaned with removing all the construction materials.
Surface is made free from debris, dirt, standing water etc.
Surface should be free from any potholes or depressions.
Surface should have minimal undulations; undulations should be eliminated
that are greater than B- 305 mm deep within any L-1525 mm linear distance

1. SURFACE PREPARATION

PVC waterproofing membrane is welded to the pvc roundles by fusion

For the seam welding between two waterproofing membranes, Hot Air welding /
Double wedge welding is used with an overlap of approx. 100 mm.
The same system is followed for the Protection membrane.
To compartmentalize the system, water bars are welded on the WP membrane.
Welding should be done by TUV SUD certified welder with reference to the DVS
codes.

2. GEOTEXTILE FIXING

Geotextile/Dimple board is fixed on the clean surface by nailing
the pvc roundles 

3. FIXING OF PVC WATERPROOFING MEMBRANE

4. Sample Assembly with protection membrane
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APPROVAL LETTER RECEIVED FROM VARIOUS
PROJECTS
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THIRD PARTY TEST REPORT FOR “DR MILLARS”
BRAND PVC GEOMEMBRANE
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Our 
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