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ROOF AND UNDERGROUND WATER PROOFING, 

INSULATION AND ALLIED WORKS 
 
1.00.00      SCOPE 
 

This section covers furnishing, installation, repairing, finishing, curing, 
testing, protection, maintenance till handing over of roof and underground 
water-proofing, insulation and allied works for buildings and at locations 
covered under the scope of this package. 

 
2.00.00     INSTALLATION 
 
2.01.00    GRADING UNDERBED 
 

The surface to receive the underbed shall be roughened and thoroughly 
cleaned with wire brush and water. Oil patches if any shall be removed with 
detergent. The surface shall be soaked with water and all excess water 
removed just before laying of the underbed. 
 
The underbed shall not be laid under direct hot sun and shall be kept in shade 
immediately after laying so as to avoid quick loss of water from the mix and 
separation from the roof surface.  The underbed shall be cured under water for 
at least 7 days. 
 
The underbed shall be laid to provide an ultimate run off gradient not less than 
1 in 120 and as directed by the Engineer. Upto an average thickness of 25mm 
the underbed shall usually be composed of cement and sand plaster. For higher 
thickness the underbed shall be made with cement concrete. The underbed 
shall be finished to receive the waterproofing treatment direct or insulation as 
the case may be. 
 

2.01.01      Cement Mortar Underbed 
 

The underbed grading plaster shall be average 25 mm thick maximum. It shall 
consist of cement and coarse sand in the ratio 1:4 nominal by volume.  The 
sand and cement shall be thoroughly mixed dry and then water added.  Each 
batch of mix shall be consumed before the initial set starts. 
 
The plaster shall be fully compacted to the desired grade in continuous 
operation.  The surface shall be even and reasonably smooth. 

 
2.01.02  Cement Concrete Underbed 
 

The underbed cement concrete shall be used where the subgrade is more than 
average 25 mm thick.  It shall consist of cement concrete 1:2:4 nominal mix  
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by volume with 12 mm down stone chips and coarse sand.  The aggregate 
shall be mixed dry and minimum quantity of water shall be added to make the 
mix workable. 
 
The mix shall be laid to proper grade, fully consolidated and surface shall be 
smooth and even. 
 

2.02.00     INSULATION 
 

The Tenderer shall, along with the tender, send specifications of insulating 
materials he proposes to use and the proposed method of laying.  Before bulk 
supply, the contractor shall send samples of insulating material to the 
Engineer, and after approval of the samples, the Contractor shall procure and 
transport the bulk material to the site.  Whenever asked by the Engineer, the 
Contractor shall furnish test certificates from testing laboratory on the 
insulating and other properties of the materials. 

 
After laying the insulation, the surface shall be made ready as required to 
receive the waterproofing treatment. If any plastering is used it shall be not 
leaner than 1:4 cement sand by volume and not thinner than 12 mm and it 
shall be cured for seven days. 

 
2.02.01     Foam Concrete 
 

This shall be of lightweight foam concrete of average 50 mm thickness or as 
specified or as shown on drawings.  This may be laid in situ in suitable panels 
or precast blocks. The insulating properties shall be such that the thermal 
conductivity shall not exceed 0.125 Kcl/sq.m. hr degree C. Before starting the 
laying of foam concrete samples shall be prepared at site and got tested for 
approval of the Engineer. 

 
The foam concrete laid shall be sufficiently strong to withstand the usual 
workload and standard loads expected on the roof. Any damaged portion shall 
be removed and replaced forthwith. Approval of the Engineer shall be taken 
before laying the waterproofing over the insulation. 
  
While laying the foam concrete, samples from each batch of the mix shall be 
kept for test if so desired by the Engineer. 

 
2.02.02      Expended Polystyrene Blocks 
 

The expanded polystyrene block Insulation shall be fire retardant quality and 
shall have a maximum thermal conductivity of 0.026 Kcl m/sq.m h °C. It must 
be strong enough to withstand without any deformation under the workload 
and standard loads expected on the roof. 
 



               
 
 
 
 
 
 

 

 

TECHNICAL SPECIFICATION FOR    
ROOF AND UNDERGROUND 

STRUCTURES WATER PROOFING, 
INSULATION AND ALLIED WORKS  

 

SPECIFICATION NO.  PE-TS-999-600-C004 
 

VOLUME -  II B 
 

SECTION -  D      SUB SECTION - D4 
 

REV.NO.        0   DATE: 03/10/2017  
 

SHEET          5        OF       15 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
The Contractor shall lay the expanded polystyrene block as per manufacturer’s 
approved specification. Only specifically experienced workers shall be used 
for this work. If the Engineer is not satisfied about the efficiency of the 
workers the Contractor shall secure manufacturers supervision at no extra cost 
to the Owner. 

 
2.03.00     Fillets 
 

Fillets at Junction of roofs and vertical walls shall be provided with the same 
insulating material as provided for the main roof insulation.  The fillets shall 
be 150 mm x 150 mm in size unless otherwise shown on drawings or 
instructed by the Engineer. 
 
Where there is no insulation over roof slab, fillets shall be cast-in-situ cement 
concrete (1:2:4) nominal mix volume. 

 
2.04.00    Waterproofing Treatment 
 
2.04.01 Bitumen Felt Treatment 
 

Waterproofing treatment shall be laid by a specialist firm with long experience 
in the particular trade. 
 
The waterproofing treatment for roofs with bitumen felts shall be done 
following relevant IS: 1346.  Bitumen felt shall conform to IS: 1322 and 
Bitumen primer to IS: 3384. 
 
The bonding materials shall consist of blown type conforming to IS: 702 or 
residual bitumen conforming to IS: 73 or a mixture of the two to withstand 
local conditions of prevailing temperature or gradient of roof surface.  The 
Contractor shall convince the Engineer that the bonding material proposed to 
be used is suitable for the particular job. 
 
The Contractor shall state the source from where he proposed to procure the 
materials.  Samples of the self-finished felt shall be submitted in advance to 
the Engineer along with test certificates for his review.  Test certificates for 
the bonding materials shall also be submitted and samples, if desired by the 
Engineer, shall be provided for confirmatory tests. Samples shall be submitted 
if instructed by the Engineer. 
 
Minimum overlaps of 100 and 75 mm shall be given at the end and sides of 
strips of felt and properly bonded with bitumen.  Joints in successive layers of 
felt shall be staggered. 
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Normal treatment with one layer of felt, heavy treatment with two layers of  
felt or Extra Heavy treatment with three layers of felt shall be indicated.  Brief 
details of the various treatments shall be as follows: 
 
a) Normal Treatment - Five courses 
 

1)  Primer coat conforming to IS:3384 applied at the rate 0.27lits/sqm min. 
 
2) Hot applied bitumen at the rate of 1.2 kg/sq.m. (min.) 
 
3) Hessian base self-finished felt, type 3, grade 1. 
 
4) Hot applied bitumen at the rate of 1.2 kg/sq.m. (min.) 
 
5) 20 mm thick pressed precast concrete tiles with 15 mm, thick 1:4 

cement-sand mortar underbed. 
                    
b)  Heavy Treatment - Seven Courses  
 

With Hessian base felt 
            

1) Primer coat conforming to IS:3384 applied at the rate 0.27lits/sqm 
min. 

 
2) Hot applied bitumen at the rate of 1.2 kg/sq.m (Min.) 
 
3) Hessian base self-finished felt, type 3, grade 1. 
 
4) Hot applied bitumen at the rate of 1.2 kg/sq.m (Min.) 
 
5) Hessian base self-finished felt, type 3, grade I. 

 
6) Hot applied bitumen at the rate of 1.2 kg/sq.m (Min.) 
 
7) 20 mm thick pressed precast concrete tiles with 15 mm thick 1:4 

cement: sand mortar underbed. 
 

or 
With fibre base felt 

 
1) Primer coat conforming to IS:3384 applied at the rate 0.27lits/sqm 

min. 
 

2) Not applied bitumen at the rate of 1.2 kg/sq.m (Min.) 
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3) Fibre base self-finished felt, type 2, grade 2. 

 
4) Hot applied bitumen at the rate of 1.2 kg/sq.m (Min.) 

 
5) Fibre base self-finished felt, type 2, grade 2. 

 
6) Hot applied bitumen at the rate of 1.2 kg/sq.m (Min.) 

 
7) 20 mm thick pressed precast concrete tiles with 15 mm thick 1:4 

cement: sand mortar underbed. 
 
c)  Extra Heavy Treatment – Nine courses  

 
With fibre based felt 

 
1) Primer coat conforming to IS:3384 applied at the rate 0.27lits/sqm 

min. 
 
2) Hot applied bitumen at the rate of 1.2 kg/sqm. (min.) 
 
3) Fibre-base self-finished felt type 2, grade 1. 
 
4) Hot applied bitumen at the rate of 1.2 kg/sq.m (min.) 

 
5)  Fibre base self-finished felt type 2, grade 1. 
 
6)    Hot applied bitumen at the rate of 1.2 kg/sqm. (min.) 
 
7)    Fibre base self-finished felt type 2, grade 1. 

 
8)  Hot applied bitumen at the rate of 1.2 kg/sqm. (min.) 
 
9) 20 mm thick pressed precast concrete tiles with 15 mm thick 1:4 

cement: sand mortar underbed. 
 

or 
 

With Hessian base felt 
 
1) Primer coat conforming to IS:3384 applied at the rate 0.27lits/sqm 

min. 
 

2) Hot applied bitumen at the rate of 1.2 kg/sqm. (min.) 
 

3) Hessian base self-finished felt, type 3, grade 1. 
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4) Hot applied bitumen at the rate of 1.2 kg/sqm. (min.) 

 
5) Hessian base self-finished felt, type 3, grade 1. 

 
6) Hot applied bitumen at the rate of 1.2 kg/sqm. min. 

 
7) Hessian base self-finished felt, type 3, grade 1. 

 
8) Hot applied bitumen at the rate of 1.2 kg/sqm. min. 

 
9) 20 mm thick pressed precast concrete tiles with 15 thick 1:4 cement: 

sand mortar underbed. 
 
However, in special cases, more courses, or a combination of fibre base and 
hessian base felts may be asked for. 
 
The surface to receive the waterproofing treatment must be cleaned and dried 
satisfactorily and the Engineer's approval taken before starting the work. If 
any existing waterproofing treatment is being augmented the existing top 
course shall be completely removed and all damaged felts or other defects 
repaired. 
 
The Engineer may instruct the Contractor to lay part of the stipulated courses 
at the first instant to be followed later on with the balance courses.  This 
interim finish shall be done with a course of hot applied bitumen. While doing 
the balance again hot bitumen shall be applied to start with after repair of all 
damages to the already laid course. 
 
After completion the surface shall be cleaned taking care that felt cuttings etc. 
do not find their way into rainwater down comers. 
 

2.04.02 Elastomeric Membrane 
 

a) Material 
 
The material shall consist of high solid content Polyurethane based cold liquid 
applied coatings as per ASTMC 836-89a comprising of urethane pre-polymers 
extended with flexible material, which cure by reaction with atmospheric 
moisture to give a continuous film which is rubbery and elastic or any other 
equivalent material permitted as per ASTM and approved by the Engineer. 
The material shall consist of high solid coating designed to give a high-build 
film. The material shall not be diluted. The coating shall have physical feature 
like high viscosity, 90% solids, high resistance to impact, abrasion and 
cracking, superior tensile strength, application limit of 700C minimum, 300%  
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elongation and forming a perfectly smooth permanently flexible seamless 
membrane which should have good adhesion to roof substrates (RCC, tiles, 
brick, and metals), having a minimum life of 10 years. It should also be  
resistant to acid (mild concentrated), alkali and have a very low water 
absorption rate (0.5%) max. at ambient temp. after 7 days. 
 
The pack shall not be older than 9 months after the date of manufacture and 
packing. 

 
b) Primer coat 
 
It shall consist of polyurethane (P.U.) or any other equivalent material. Primer 
coat shall be a special blend of moisture curing urethane pre-polymers in 
solvent. A single coat of this primer shall be applied by brush over the 
prepared bed as an adhesion coat of an application rate of minimum 6 sq.m per 
litre. 
 
The primer shall be allowed to dry for minimum of 2hrs. time before the 
successive finishing coats of P.U. liquid membrane is applied. 
 
c) Finishing coats: 
 
The finishing coats shall consist of two successive liquid coatings of high 
solids content urethane pre-polymers or equivalent material to form an 
elastomeric membrane. The overall dry film thickness shall be 1.5mm subject 
to minimum 500 gm per sq.m per coat application rate. 
 
Each coat shall be allowed to dry for minimum 12 hours before applying the 
next coat. The surface should be dry and smooth before application.  
 
The coating shall be continued up the parapets/walls for a minimum of 150mm 
over the finished roof surface. It shall be continued into rain water pipes by 
atleast 100mm. 
 
The final coat of P.U. liquid when tacky shall be sprinkled with the sand. 
 
For edges, expansion joints and any vulnerable points a later of polyscrim 
cloth /fabric to be embedded between 2 finishing coats. 
 
d) Surface Finish: 
 
Areas of roof treatment which are vulnerable to accidental damage shall be 
provided with wearing course consist of minimum 20 mm thick PCC of Grade  
M15 (using12.5mm size aggregate) cast in panel of maximum size of 1.20m x 
1.20m and reinforced with 0.56mm diameter galvanised chicken wire mesh  
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and sealing of joints using sealant or elastomeric compound.  
 
When the roof surface is subjected to foot traffic or used as a working area, a 
cement mortar (1:4) shall be applied over the top most layer of roofing 
treatment. Over this, a layer of chequered cement concrete flooring tiles 
conforming to IS:13801 shall be provided in place of stone grit and cement 
painted. The tiles shall be laid as per IS:1443. 

 
2.04.03     Waterproofing by Epoxy Resin Based Application 

 
Exposed surfaces of cement concrete, lime concrete or brickwork to be treated 
for waterproofing by the resin-based application shall be thoroughly cleaned 
and the epoxy resin based material to be applied as directed by the 
manufacturer.  The material shall not have any adverse effect on the surface 
on which it is applied and must stick to it uniformly to make a strong durable 
bond.  It shall not be affected by short duration fire, sun exposure, and light 
duty traffic. The application shall be resistant to growth of fungus and proof 
against saltpetre action. If desired by the Engineer, a sample shall be prepared 
in advance and tested for waterproofness for 48 hours under 300 mm depth of 
standing water. The Contractor shall arrange the demonstration by providing 
free the materials and labour for the application as free of cost to Owner. This 
item shall carry a guarantee as specified. 
 

2.04.02 Flashing 
 
Unless otherwise stated flashing shall be done in the same way as the 
waterproofing except that the last layer shall be finished with two coats of 
bituminous primer.  The flashing shall be extended up the vertical surfaces as 
shown on drawing.  The flashing shall end in grooves in vertical walls.  The 
grooves shall be at least 65 mm deep and caulked with waterproof mastic 
cement.  The minimum overlap with horizontal roofing felt shall be 100 mm. 
 
Where specified or directed by the Engineer, metal flashing shall be provided.  
The materials shall be 18 Gage or 22 G G.I. sheets, as specified or as directed 
by the Engineer. 

 
2.05.00  WATER-PROOFING OF UNDERGROUND STRUCTURES 
 

Basements, ducts, pits, tunnels (excluding tanks) etc below the ground water 
table and in contact with soil are covered under this.  Bonding material shall 
be blown bitumen of 65/25 grade conforming to IS: 702. 
 
Waterproofing shall be provided on the outside of walls and top of RCC slab 
and shall be carried out upto 150mm above ground level. The number of 
layers of bitumen felt to be used for walls and floor unless otherwise shown in 
the drawing shall be: 
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a)  2 layers - for depths up to 5m below ground level 
 
b)  3 layers - for depths beyond 5m below ground level 

 
2.05.01  Method of laying the bitumen felts and workmanship shall be as per IS: 1609 

and IS: 3067. Water proofing work shall be taken in hand only when the sub-
soil water level is at its lowest; the site shall be kept dry by adequate 
arrangements for pumping out water till the work has been completed. 
 
For this purpose, drains shall be formed along the edges of the excavation but 
beyond the building line, with suitable collecting sumps. 
 
In case of large excavation areas where it is necessary to dewater under the 
floor, additional land drains shall be formed across the excavation, to 
adequately drain the area. 
 
Adequate arrangement shall be made to protect the sides of excavation from 
slipping while the work is in progress. 
 
The base concrete or mud-mat shall be rendered smooth by a 20mm thick 
sand-cement plaster (6:1). Any sharp edges/corners, over which the 
waterproofing course is to be laid, shall be eased out by means of cement. 
 
The surface must be dry before the next operation is carried out. 
 
Water proofing/damp proofing treatment: 

 
A)  Heavy Treatment (Two layers of felt) 
 

i)  Primer (For vertical faces only), as per I.S. 3384. 
 
ii)  Hot applied blown bitumen at the rate of 1.2 Kg/m2 
 
iii)  Hessian base, bitumen felt type 3 grades 2 
 
iv)  Hot applied blown bitumen @ 1.2 Kg/m2 

 
v)  Hessian base, bitumen felt type 3 grade 2 
 
vi)  Hot applied blown bitumen @ 1.2 Kg/m2 

 
B)  Extra Heavy treatment (Three layers of felt) 

 
i) Primer (for vertical faces only) as per I.S. 3384 
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ii)  Hot applied bitumen at the rate of 1.2 Kg/m2 
 
iii)  Hessian base bitumen felt type 3 grades 2 
 
iv)  Hot applied bitumen at the rate 1.2 Kg/m2 
 
v)  Hessian base bitumen felt type 3 grades 2 
 
vi)  Hot applied bitumen at the rate of 1.2 Kg/m2 
 
vii) Hessian base bitumen felt type 3 grades 2 
 
viii) Hot applied bitumen at the rate of 1.2 Kg/m2 

 
The surface must be dry before the next operation is carried out at each stage 
said above. 
 
The laying of felt over the bitumen so applied that it shall always commence 
on the floor, and shall be carried over to the walls only after treatment of the 
floor is complete.  The minimum over lapping at sides and ends of strips shall 
be 10cm. Point for subsequent layers completely sealed by blow lamp. 
 
A protective flooring of either brick flat in cement mortar (1:3) or 6cm thick 
cement concrete (M 15) or a coat of cement plaster (1:3) 4 cm thick shall be 
constructed over the bitumen layers to prevent damage to the latter during 
subsequent construction of the structural floor. 
 
The walls shall be treated in a similar way; the bitumen felts joining at the 
base with the projecting felt laid over the mud-mat. The wall surface shall be 
made smooth where necessary with a coat of cement plaster (1:3), the felts 
laid as for the floor, ensuring that the surface to be treated is dry and then a 
protective brick wall, 12.5 cm nominal thickness shall be built in cement 
mortar (1:3) over the projecting mud-mat, the space between the wall and felt 
being grouted with cement. 
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3.00.00 ACCEPTANCE CRITERIA AND GUARANTEE 

 
The surface level shall be such as to allow quick draining of rains without 
leaving any pool anywhere. The finishing course shall be fully secured and 
shall have an even density. There shall not be any bubble formation or crushed 
or squeezed insulation or underbed. 
 
The contractor shall give a guarantee in writing for all works executed under this 
specification supplemented by a separate and unilateral guarantee from the specified 
agency for the roof waterproofing treatment work.  The guarantee shall be for 
materials and workmanship as under: 
 
For Bitumen Felt Treatment under clause no. 2.04.01:  5 years in case of normal 
treatment, 10 years for heavy treatment and 20 years for extra heavy treatment. 
 
For Elastomeric Membrane under clause no. 2.04.02:    10 (ten) years. 

 
In case guarantee is more stringent in owner specification, more stringent guarantee 
shall be applicable. The mode of execution of the guarantee shall be such, which shall 
be acceptable to the Owner. 
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4.00.00 I.S. CODES AND STANDARDS 

 
All work shall be carried out as per this specification and shall conform to the 
latest revision and/or replacements of the following or any other Indian 
Standard (IS) Codes, unless specified otherwise. In case any particular aspect 
of work is not specifically covered by Indian Standard Codes, any other 
standard practice, as may be specified by the Engineer, shall be followed. 
 
a) IS: 73  - Paving Bitumen 
 
b) IS: 702  - Industrial Bitumen 
 
c) IS: 1203 - Methods of testing tar and bitumen 
 
d) IS: 1322 - Bitumen felts for waterproofing and damp proofing. 
 
e) IS: 1346 -  Code of practice for waterproofing of roofs with  

bitumen felts. 
 

f) IS: 1609 - Damp-proofing Treatment using Bitumen Felts 
– Code of Practice 

 
g) IS: 3067 - Code of practice for General design details and 

preparatory work for Damp-proofing and water-
proofing of buildings 

 
h) IS: 3384 - Bitumen primer for use in waterproofing and  
     damp proofing. 
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5.00.00  RATES AND MEASUREMENT  
 
5.01.00  Rates 
 

Rates shall be for complete work, including the cost of all materials and labor, 
as detailed in the specification unless any portion is specifically excluded in 
the “Schedule of Items”. 
 
No extra shall be paid for finishing around opening, sleeves, pipes, ducts, 
inserts, etc. 
 
No separate payments shall be made for cleaning of surface, treating of cracks 
and surface preparation. 

 
  

5.02.00  Measurement 
 

The finished work shall be measured in Sqm of actual surface area for the 
purpose of payment. 
 
No deduction shall be made and no extra shall be paid for openings upto 0.4 
sqm. 

 
 


