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Foreword

The foremost requirement of any building i.e. newly
constructed or old in nature should be dry or free from
moisture. The moisture present in the air, on a surface, or in a
solid causes dampness, which results in poor functional
performance, ugly appearance and structural weakness of the
buildings. The causes and sources of dampness and preventive
measures as commonly prescribed to the solution of dampness
are discussed in this bookilet.

It is expected that the booklet prepared by CAMTECH will be
quite helpful to the engineering personnel of Indian Railways
engaged in maintenance activities of civil structures.

CAMTECH, Gwalior (A.R. Tupe)
Date 31.12.2015 Executive Director
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Preface

Indian Railways is a big organisation having large assets of civil
engineering structures and buildings, which require maintenance
throughout their service life. Almost all buildings experience
dampness due to excessive moisture, leaks, or flooding at some
point. If dampness-related problems are to be prevented, it is
essential to understand their causes.

This booklet on 'Prevention of Dampness in Building’ is prepared
with the objective to provide informative details including
commonly used damp proof treatments, which are used as
effective solutions to the problems of dampness in building. The
booklet is meant for the guidance of civil engineering staff
involved in maintenance work.

This booklet is not statutory and contents are only for the purpose
of guidance. For more in-depth information, the relevant codes.
manual and reports on the subject may be referred before final
implementation of any technique/ or method described in this
booklet.

We welcome any suggestions from readers for further
improvement.

CAMTECH, Gwalior (D. K. Gupta)
Date 30.12.2015 Dy. Director/Civil
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1.0 UEdTdaT / Introduction

Almost all buildings experience excessive moisture, leaks, or
flooding at some point. If dampness-related problems are to be
prevented, it is essential to understand their causes. From a
technologic viewpoint, one must understand the source and transport
of moisture in buildings, which depend on the design, operation,
maintenance, and use of buildings in relation to external
environmental conditions such as climate, soil properties, and
topography.

Understanding that maintaining a dry building is the best method for
ensuring healthy people, safe buildings and maximum asset value.
One of the requirements of the building is that it should be dry or
free from moisture travelling through walls, roofs and floors. It is
important to note that building structure should be located on a high
ground and well drained soil so that the structure can be safeguarded
against foundation dampness.

Indeed, a damp substrate is one which contains a level of moisture
above that expected under normal environmental conditions.
Materials are meant to be damp to a certain extent. On account of
granular nature of materials, moisture finds an easy access through
the voids and this aided by capillary action assists the moisture to
travel in different directions.

In subsequent sections, the causes of dampness and its effects on
health and comfort of inhabitants are discussed in brief. The
prevailing methods/ techniques to prevent dampness in building are
included in this booklet for the purpose of knowledge dissemination.

Prevention of Dampness in Building December-2015
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2.0 T & HRUT T T / Causes and Sources of
Dampness

Absorption of moisture by the building materials is one of the chief
causes, which may occur due to bad design, faulty construction or
poor workmanship, and use of poor quality of materials. Thus, either
on account of these causes, the moisture may find its way to interior
of the building either through the foundation and plinth, walls,
chajjas, floors or the roof. The moisture entering the buildings from
foundation and roofs travels in different directions under the effects
of capillary action and gravity respectively.

The main source of dampness is the moisture, which is present in the
air, on a surface, or in a solid. The dampness gradually impairs the
affected part of the building and often leads to the growth of molds,
mites and bacteria that creates an unhealthy environment and causes
health problems. The important sources of dampness in building are
as follows:

(1)  d&dl a1 HiADI JHT / Rising or Caplllary Dampness:

All structures are founded on
soils, which easily give an
access to water to create
dampness in buildings, through
the foundations. This dampness
further finds its way to the
floors, walls, etc. through plinth.
If the soil is pervious, moisture
constantly travels through it and
rises up into wall & floor on account of capillary action.

Prevention of Dampness in Building December-2015
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(2) RS I <g| @ drelt Jd / Falling or Penetrating

Dampness: Penetration of rain-water through unprotected tops of
walls, parapets, compound walls, etc. may cause dampness. This
dampness in buildings is of serious nature and may result in
unhealthy living conditions or even in structurally unsafe conditions.

e Exposed tops of parapet and boundary walls should be protected
from rain penetration by providing damp-proof course.

e |f the walls are not properly treated, moisture will enter the wall
causing dampness in the interior. If balconies and chajja
projections do not have proper slope, water will accumulate on
these & will enter the walls through their junctions.

3) G T / Condensation Dampness: The moisture

present in the atmosphere gets deposited on the walls, roofs, floors,
etc. Whenever the warm air in the atmosphere is cooled, it gives rise
to the process of condensation because cool air contains lesser
amount of water vapour than warm air. However, this source of
dampness prevails only in certain places in India, where very cold
climates exist.

(4) Fr & ATy &I / Miscellaneous Sources of

Dampness: Use of sub-standard and non-standard materials or
workmanship is one of the major causes of leakage/dampness in
buildings. Hence all the appliances, fixtures and materials shall
conform to the relevant Indian Standards where they exist and shall
have good workmanship.

Prevention of Dampness in Building December-2015
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Dampness due to leakages in wet areas of building:
Bathroom, kitchen, water closet and to a lesser extent varandah,
balconies and sunshades may be termed as wet areas of a
buildings which are more vulnerable to water due to their
functional requirements. These wet areas are one of the main
sources of leakage and dampness in a building which leads to
unhygienic conditions affecting badly the health and comfort of
the inhabitants and seriously deteriorating the stability of the
building.

Dampness due to leakages from roofs

(1) In case of sloped roofs rain-water percolate through
defective roof covering.

(i) Faulty valley gutters may allow rain-water to descend
through the top of supporting wall.

(iii) In case of flat roofs, inadequate roof slopes, improper rain-
water pipe connections and defective junction between
roof slab and parapet wall may prove to be source of
dampness.

(iv) Inadequate number & size of drainage outlets, spreading of
water on roofs due to overflowing from water tanks, bad
quality of concrete used in RCC roof slab, stagnation of
water may also be the source of dampness.

Dampness due to imperfect orientation: Whenever the
orientation of the buildings is not proper or geographical
conditions are such that the walls of building gets less of direct
sunrays and more of heavy showers of rains, then such walls
become prone to dampness.

Prevention of Dampness in Building December-2015
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e Dampness due to poor drainage of the site: In low lying areas,
water can not be easily drained off and creates water logging if
impervious soil is present underneath the foundation.

e Dampness due to bad workmanship during construction:
Defective construction of joints in the roof, throating of sills and
copings, fixtures in the building, etc., causes dampness by
allowing entry of the water inside the building.

3.0 SH P gole ¥ GIW / Defects caused by Dampness

The various effects (indirect defects) caused due to dampness in
buildings, mainly result in poor functional performance, ugly
appearance and structural weakness of the buildings. It causes
aesthetic as well as physical damage to buildings resulting in
disfigure of internal wall & ceiling finishes & external wall surfaces.

Dampness acts as a catalyst for building defects that may be
summarized as under:

corrosion of metals,

efflorescence of brick & mortar

damage of masonry & concrete,

softening and crumbling of plaster,

bleaching and flaking of paint with the formation of coloured
patches,

warping and decay of timber

deterioration of electrical fittings,

deterioration of floor covering materials like tiles, stones, etc
promoting growth of termites, and

breeding of mosquitoes

Prevention of Dampness in Building December-2015
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e creating unhealthy living conditions for the occupants

e Dbreeding of the germs of tuberculosis, neuralgia, acute and
chronic rheumatism, etc., which, sometimes, result in fatal
diseases

40 TN FAET & [AaRS 3U™ / Preventive Measures to
Dampness Problem

It is imperative to identify the real cause of dampness before
applying any remedial/ or preventive measures to the dampness
problem in a building. The conventional techniques and methods
generally adopted for treatment of dampness are as follows:

41 Breel dHARIYE / Membrane Damp-proofing

A continuous layer of damp proof or water repellent materials, such
as bituminous felts, mastic, asphalt, plastic or polythene sheets,
cement concrete, mortar, stones, etc., is provided between the source
of dampness and the rest of the structure to prevent water rising
from the sub-soil or ground and getting into the different parts of the
building. The best position for D.P.C., in case of buildings without
basements is at plinth level. Plinth level should be laid at least 60 cm
above the ground level. Depending upon the source of dampness,
DPC may be provided horizontally or vertically in floors, walls, etc.
Provision of DPC in basement is normally termed as tanking.

Following general principles should be applied while providing
DPC:

a) The DPC should cover the full thickness of walls excluding
rendering, in order to act as an effective barrier to moisture
under all conditions.

Prevention of Dampness in Building December-2015
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b) The mortar bed upon which DPC is to be laid should be made
leveled, even and free from projections. Uneven base is likely to
cause damage to DPC.

c) The DPC course should be placed in correct relation with other
DPC courses, so as to provide a complete and continuous barrier
to the passage of moisture from below, top or sides.

d) When a horizontal DPC is continued to vertical face (i.e.
forming angle projection), a cement concrete fillet of 75 mm in
radius should be provided at junction, prior to the treatment.

e) DPC should not be kept exposed on wall surface otherwise it
may get damaged during finishing.

1
_~
Wall : 25 mm potent stone
1 ‘or' file flooring
Floor level T ;
% — . 75 mm Lime or Cement
| O R R T '4/ 5 Concrete
Atleast Ph.nth '—iﬂ ,l. ._.,l.‘. .p..ln..-.\\‘.-;l.u-. Dmm i
15cm height T l\ < RN amp proof course (D.P.C.)
b
- © T ‘ 75 mm Rammed earth and
T Fillet voids filled-in with weak
Foundation T cement concrete
wall i T N I

4.2 Hde &I 3UdR / Surface Treatment

The surface treatment is only useful when the moisture is
superficial, i.e. not under much pressure. The moisture finds its way
through the pores of materials used in finishing and makes the
building damp. Surface treatments like pointing, plastering, painting,
distempering, are given to the exposed surfaces and also to the
internal surfaces to fill up the pores. Bituminous solution, cement

Prevention of Dampness in Building December-2015
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coating, transparent coatings, paints, varnishes, etc. are used for
surface treatment.

Most commonly used treatment, to protect walls against dampness,
is lime cement plaster of mix (1 cement: 1 lime: 6 sand) proportions.
A thin film of waterproofing materials such as sodium or potassium
silicates, aluminium or zinc sulphates, barium hydroxide and
magnesium sulpahte, soft soap and alum, lime and linseed oil, coal
tar, bitumen, waxes and fats, resins and gums, etc. can be applied to
the surface to protect it against the ravages of heavy rain.

43 &I FAHRIYS / Integral Damp-proofing

This consists of adding certain compounds to the concrete or mortar
during the process of mixing, which when used in construction,
increase its impermeability and act as barriers to moisture
penetration under different principles.

e The compounds made from clay, sand or lime (chalk, fuller’s
earth, etc.) work on mechanical action principle, i.e. they fill the
voids or pores present in concrete or mortar and make them
denser and water proof.

e The compounds like alkaline silicates, aluminium sulphates,
calcium chlorides, etc. work on chemical action principle, i.e.
they react chemically when mixed with concrete and fill the
pores to act as water-resistant.

e Some compounds like soaps, petroleum oils, fatty acid
compounds such as stearates of calcium, sodium, ammonium,
etc. work on repulsion principle, i.e. they are used as admixtures
in concrete to react with it and become water repellent.

Prevention of Dampness in Building December-2015
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The synthetic compounds prepared under these principles are
available in commercial forms in market. The quantity of
compounds to be added to cement depends upon manufacturers’
recommendations. In general, one kg of compound is added with
one bag of cement to render the mortar or concrete water proof.

44 9@ QAR AT Wi@ell ggR / Cavity Walls or Hollow
Walls

A cavity wall consists of two parallel walls or leaves (or skins) of
masonry with a 5 cm to 8 cm cavity between them. The outer wall or
leaf consists of a 10 cm Cavity

thick wall and the inner e

wall or leaf (min. 10 cm

thick), is sufficiently thick UL CHashockpe) = Internal

and strong to carry imposed o . g
load safely. The provision ™" v s»

of continuous cavity in the  ———"1_ SR

wall efficiently prevents the [7 /W R
o . 7% s Il s SRR RN

transmission of percolation —"‘*‘“ - -_W

of dampness from outer
wall or leaf to the inner wall or leaf. This cavity type construction is
most desirable in hot dry and/ or hot-humid environment in India.

The advantages of cavity walls may be summarized as under:

e As there is no intimate contact between two leaves except at the
wall ties, which are of impervious material, so the possibility of
the moisture penetration is reduced to a minimum.

e As air in the cavity is non-conductor of heat, so it prevents the
transmission of heat from the external face to the internal one.

Prevention of Dampness in Building December-2015
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Such cavity walls are best suitable for a tropical country like
India.

e The cavity walls offer good sound insulation.

e The cavity tends to reduce the nuisance of efflorescence.

e This type of construction offers many other benefits such as
better comfort, economy and hygienic conditions in buildings.

45 X7 (AT ATe HehIe) / Guniting (or Shot Concrete)
g

This consists in depositing an impervious layer of rich cement
mortar over the surface to be water proofed. The operation is carried
out by use of a machine known as cement gun. The assembly
broadly consists of a machine having arrangements for mixing
materials and a compressor for forcing the mixture under pressure
through a 50mm diameter flexible hose pipe. The hose pipe has
nozzle at its free end to which water is supplied under pressure
through a separate connection.

The surface to be treated is first thoroughly cleaned of dirt, dust,
grease or loose particles and wetted properly. Cement and sand (or
fine aggregates) usually taken in proportion of 1:3 to 1:4 are then
fed into the machine. This mixture is finally shot on the prepared
surface under a pressure of 2 to 3 kg per square cm by holding the
nozzle of the cement gun at the distance of 75 to 90 cm from the
working surface. The quantity of water in the mix can be controlled
by means of regulating valve provided in the water supply hose
attachment. Since the material is applied under pressure, it ensures
dense compaction and better adhesion of the rich cement mortar and
hence treated surface becomes water proof.

Prevention of Dampness in Building December-2015
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46 carg JET I HFH/AST / Pressure Grouting or
Cementation

Pressure grouting is the process of forcing the cement grout (mixture
of cement, sand and water) under pressure into the cracks, voids or
fissures present in structural components (i.e. floors, walls and
roofs) or ground (i.e. foundations). In this process, the holes are
drilled at selected points in the structure and cement grout of
sufficiently thin consistency to ensure complete penetration into
cracks or voids is forced under pressure. This makes the structure
water tight and restores its stability and strength to some extent.

This technique is also used for repairing structures, consolidating
ground to improve bearing capacity, forming water cut-offs to
prevent seepage, etc.

50 FANYS & foT ugs @@t/ Materials used for
Damp-proofing

There are various materials, which are used as damp-proof courses
depending upon the location, economy and degree of damp-proofing
desired. While selecting a particular damp-proofing material, the
following requirements should be kept in view —

» The material should be perfectly impervious and durable with
life equal to building life.

« The material should not permit moisture penetration.

« The material should be capable of resisting both dead and
superimposed load/ pressure.

« The material should be flexible to accommodate the structural
movements without developing any cracks.

Prevention of Dampness in Building December-2015
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« The material should not be costly.

« The material should remain steady in its position.

» The only flexible materials, like mastic asphalt, bituminous felt,
metal sheets, etc. should be used for parapet walls and other
situations, where differential thermal movements are expected
due to exposure.

The materials commonly used to check dampness can be divided
into the following four categories:

a) Flexible materials — Materials like bitumen felts (which may be
hessian based or fibre/glass fibre based), plastic sheeting
(polythene sheet), metal sheets of lead, copper, etc.

b) Semi-rigid materials — Materials like mastic asphalt or
combination of material or layers.

c) Rigid materials — Materials like first class bricks, stones, slates,
cement concrete, etc.

d) Grouting material — Materials like cement slurry and acrylic
based chemicals/polymers.

60 WA & ® H $© AH H FA & fov Fares

30T / Preventive Measures for Dampness in some of
the cases as illustrated

A) CIl ustH & fou Tfldgesr cggear /  Fixing

Arrangement for C.1. Pipes

These are generally provided for roof drainage. The size of pipe
depends on average rate of rainfall in mm/hr & on the area of roof.
RWP should be kept away from walls by using saddle plates as
shown in Fig.

Prevention of Dampness in Building December-2015
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30- ™ W 5. FLAT SALOLETREN W

1.5 FLAT L el

B) TR ¢U / gl ¢U / Floor Trap / Nahani Trap

For preventing passage of foul gas, traps with water seal are
invariably used in floors in bath rooms, kitchen. For effective
drainage, the slope should not be less than 1 in 100. Junction of the
trap and the waste pipe which is embedded in the floor is a possible
source of leakages. The joints should be thoroughly tested for
leakages before doing the flooring (Fig).

VS “—— PCCBLOCK
(1:3:8)
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C) U 9der & dF / Mechanism of Water Entry

In absence of slab projection, the rain water travels along the walls
& enters through crack at junction of Roof Slab and Wall.

CRACK FORNED HERE

PARAPET WALL —

e

.
N

SEEPAGE HERE IN <~
CORNER OF ROOF & WALL

= WATER CRIPPING

.~ WATER WILL ENTER HERE

WATER WILL ENTER HERE
CAUSING SEEPAGE

D) Tog A & RTaR od Uer gder fr JqhAdmd /
Preventing Water Entry by extending Slab itself

Roof slab to
project  beyond
wall by 50 mm
(minimum) with
provision of drip
mould can
prevent entry of
water in to the
wall or can keep
water-falls clear
of the wall.

CRACK FORMED HERE
BUT NO WATER ENTRY

CONCRETE WITH
NEAT CEMENT FINISH

W%

#
SQTOTSMM = -

SLAB

PREVENTING WATER ENTRY

i BY EXTENDING SLAB ITSELF}
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E) 3¢ a1 Hhlc HIedl A Ul Gl &l JhATH /

Preventing Water Entry by making Brick or Concrete

cornice
- - WATER
PARAPET WALL _ ’ DRPRING
, - - OTOTEMN
BRICK CR
COMNCRETE CORMICE
ROCF 5LAR L -
*‘ DRIP MOULD
- WATER
CRACK BUT
MO WATER ENTRY
PREVENTING WATER ENTRY

B MAKING ERICK OR CONCRETE CORNICE)

F) fasdr gar @ def7 @aRor & 3Uurg / Dampness

Prevention Measures at Window sill

WINDOW,
SLOPING ———.
DUT WARDS
N ; poC SILL
AT -,
CEMENT PLASTER
BRICK WALL

Prevention of Dampness in Building December-2015
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G) ool W oM f@aRUT & 33U ,/ Dampness
Prevention  Measures at Chajja

A sloping or horizontal structural overhang usually provided over
openings on external walls to provide protection. The details are as
shown in fig.

PCC BENCHING g
PLASTER W/TH WATER __\' % / ,‘
PROOFING COMPOUND
N IFT= BRICK WALL
SLOPE1:30 N\ & &
red ( —— i I | RCC LINTEL.
- y:f; 2 B 2% { N
‘ : ] L
'_U—‘l f=—
WINDOY / DOOR
RCC CHHAJA —

H) &% g U=l & U1sy / Concealed Water Pipes

A concealed water pipe is a possible source of leakage. All
concealed water pipes must be thoroughly pressure tested for
leakages before taking up the finishes.

**k*k
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QUALITY POLICY
To develop safe, modern and cost effective Railway
technology complying with Statutory and
Regulatory requirements, through excellence in
Research, Designs & Standards and Continual
improvements in Quality Management System to
cater to growing demand of passenger and freight
traffic on the Railways.

fS&mR / Disclaimer : The document prepared by CAMTECH is meant for
the dissemination of the knowledge/ information mentioned herein to the
field staff of Indian Railways. The contents of this handbook/booklet are only
for guidance and not statutory. Most of the data & information contained
herein in the form of numerical values are indicative and based on the
tests/trials conducted by various agencies generally believed to be reliable.
While reasonable care and effort has been taken to ensure that information
given is at the time believed to be fare and correct and opinion based
thereupon are reasonable. Due to very nature of research it can not be
represented that it is accurate or complete and it should not be relied upon
as such. The reader/user is supposed to refer the relevant codes/ manuals
available on the subject before actual implementation in the field.
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OUR OBJECTIVE

To upgrade Maintenance Technologies and
Methodologies and achieve improvement in Productivity
and Performance of all Railway assets and manpower
which inter-alia would cover Reliability, Availability and

Utilisation.

If you have any suggestion & any specific comments, please

write to us:

Contact person :
Postal Address :

Phone
Fax
E-mail

Dy. Director (Civil)

Centre for Advanced Maintenance
Technology, Maharajpur, Gwalior (M.P.)
Pin Code — 474 005

0751 - 2470869

0751 — 2470841
dircivilcamtech@gmail.com
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