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Brick wark in direct contact with the ground is

subject to the entry of water due to capillary

action Inside the bricks, The force of the capil-

lary action is haiped by the porosity of the

construction materiaks (bricks), by the presen-

ce of diluted salts in the water and low tempe-

rature,

Dampness or water in the ground may be due

ta:

- dispersed rain water

- water coming from a water-bearing stra-
tum

In particular situations where the tarrain draing

easlly into a deep watar-bearing stralum and

for rooms which are not balow ground, the

installation of a damp proof course in

brrickwork will usually be sufficient.

INTRODUCTION

Waterproofing s designed 1o stop walter di-
spersed in the ground from entering & building
through the wall, Often, dampness which af-
flicts walls in contact with the ground ks not due
only to phenomenon of rising damp. In many
cases it is a thermal problem brought about by
& cold wall in contact with warm internal air.

The water comained in the air in the form of
vapour can condensa on what is called the
‘cold wall® which in this case is all the surfaces
in direct contact with the ground. Even though
a good waterproofing system has been ap-
plied, walls can still be affected by dampness.
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When the building is situated in a zone with a
shallow water-bearing stratum, or where therg
may be possible accumulations of infiltrating
walear, one must also lake into consideration
that different types of land structure attract and
disperse water in differing ways.

A sandy sofl fed by a water-bearing stratum
can resull in water being drawn up by capiliary
action toa height of between 0.3 metres and a
maxitnum of 1.5 metres whilst a clay terrain
can lift water from 3 metres to B metres.
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Due to thermal inartia of ground and struciu-
res, during spring and summer lima the phe-
nomenon of condensation is typical on surfa-
ces in contact with the ground particularly in
rooms where there has been no heating sy-
stem during the winter. Therafore, it is neces-
sary 1o use a good thermal insulation in tha
structure in addition to waterproofing protec-
tion. The problem of dampness is parficularly
apparant in instances where site cast concrete
has been used. In these cases || is always
recommended that underground rooms are
not inhabited untll they are complo dry,
Another situation where condensation forms,
although it is more rare and requires particular
conditions (large underground rooms on fittra-
ting tarrains with a deep walerbearing stratum)
is the one of humidity contained in under-
ground air trapped between the water-bearing
stratum lavel and the structure. After a strong
barometric depression during the winter sea-
500 or during summaer nights whan the lempe-
rature outside is higher than that of a non-
heated room, humidity may rise and condense
on colder surfaces, In this case the waterproo-
fing membranes which have very good resi-
stance to the diffusion of vapour will function
8s a 'vapour barrier’,
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Floors in contact with the ground on damp and

humid terrain.
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Sltuation:

Floors in direct contact with the ground in
the vicinity of a waterbearing stratum on
clay sail where the raln water accumuylates
on ground sloping towards the structure.
The dispersed water will be gatherad by drai-
nage pipe positioned under the floor level and
tha possibility of rising damp will be stapped by
d continuous walerproofing membrane ap-
plied on a layer of concrate using:
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technical specification

The waterproofing shall consist of a4 mm
thick elastomaric-plastomeric polymer bitu-
men waterproofing membrane based on
distilled bitumen with added plastomer are
elastomer and reinforced with a “non-woven®
confinuos single strand Spunbond polyester
and be of the type FLEXTER TESTUDO
SPUNBOND POLYESTER 4. Agrement Cer-
lificate no 400095 approved by L.C.LTE. This
malerial, accarding to UEAte directive
January 1884, has longltudinal and transver.
se tensile strength of 800 N/§ em and
700 N/5 em respectively, and ultimate L/T
elongation n excess of 45%, Nexibility at low
lemperalure 1o -15°C, flexibllity aftar thermal
slgin? -5°C.

It will be resistant 1o 500 fatigue cycles an an
active fissure at -10°C both on new and aged
material. The membranes will be loose laid
on concrete and be flame welded only at the
overiaps allawing for 100 mm laps.

A second membrane will be fully bonded to the
first layer using a propane gas torch. In order o
prevent water rising in the walls the shaets will
be turned and insered as a damp proof course
bending along all vertical sections and on the
foundation base. Insulafion should be laid on
lap of the waterproofing, this may be aither
loose expanded clay {granulometric 8-15) or
Insulating panels which can withstand pressu-
re and vapour diffusion (cellular qlass, extry-
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ded or expanded polystyrane, elc.). This
should be applied with a sufficient fhickness 1o
prevent condensation on the floor Finally, the
flooring surface will be laid_ in instances whare
thers is a high production of water vapour from
within rooms and where the insulation is per-
meabie lo vapour, a vapaur barrier must be
applied between the insulation and the flogr

2 WATERPROOFING SOLUT)

Cellars, basements and
ground on humid terrain.
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SHuation:

Buried works in the ground subiject to ca-
pillary humidity

Whera only the wall in contact with the ground
15 waterproofed and the task of protecting the
fioor is left entiraly to the drainage pipa positio-
nad undemeath it could prove to be a mistake
Occasionally rainwaler pockets will farm with
which the drainage is unable to cope and this
could result in flioors which have nat been pro-
tected with a watarproofing barrier, bacoming
wat, Furtharmaore. it i= Important to remember
that the level of a water-bearing stratum s not
constant. It is subject to change. On sloping
tarrain, for example, whera thers are aiready
existing bulldings, further construction could
change the way I which water drains away
and result in the farmation of packets of water
which are difficult to disperse. Often the water-
proofing of these surfaces js achleved with
bituminous paints or hot laid spread bitumi-
nous materials. For these treatments 1o ba
really successiul, the material should have a
thickness of at least 3-4 mm but it Is difficult to
achieve an evan layer and as_ in addition, the-
re i no relnforcement the coatings will adopt
the shape of the fissures and the surace o
which they are applied.

Therefore it makes sense to usa a waterproo-
fing membrane which is reinforced and of &
known thickness. Testudo has the advantage
of being reinforced with a Non-woven polye-
ster fabric and of course this membrane can be
Used on vertical as well as herizontal surfaces,
In all instances the foundations should be pro-
vided with an efficient draining system which
will avaid the passibility of stagnant rainwater
%ijng naxt fo the waterproofing.

& next stage is for a layer of concrets o be
cast above the horizontal drainage strata
which has already been established and for
this to be waterproofed as follows:



walls in contact with the

Cellars, basements and walls in contact with the
ground on humid terrain in the vicinity of a water-

bearing stratum.
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technical specification

The waterproofing shall consist of a 4 mm
thick elastomaric-plastomeric polymer bilu-
men watarproaling membrane based on
distilled bitumen with added plastomar and
glastomer and reinforced with a “non-woven”
continuos single strand Spunbond polyester
and be of the type FLEXTER TESTUDO
SPUNBOND PD{"rESTEFI 4, Agrement Cer-
fificate no 400/95 approved by LC.L.T.E. This
material, according to UEAtc diractiva
Jaruary 1984, has longitudinal and transver-
s& tensile strength of 800 N/S em and
700 N/5 em respectively, and ultimate LT
aelangafion in excess of 45%, flexibility at low
temperature 1o -15°C, flexibility after thermal
aging -5°C.
It will be registant to 500 fatigue cycles on an
activa fissura at -10°C both on new and agad
material. The membranes willl be loose laid
an the concrete and on the foundation base
allowing for a 100 mm overlap. Tha bonding
of the averlaps will be executed using a pro-
pane gas torch. That pert of the membrane
which covers the foundation base will then be
tumed down and flame bonded over the out-
side face of the foundation allowing for a
minimum 200 mm overlap.
Priar to applying the waterproofing meambranea
to that part of the wall which is underground,
the whole surface should be troated with & coat
of biluminous primer, The membrane should
now ba complately flame-bondad to a height of
af least 300/500 mm above the ground. Care
should be taken to ensure that all laps are
sealed particutarly at the damp cour-
se detail, When considering thermal insulation
anly use those materials with good resistance
to the difusion of vapour (expanded glass ax-
truded and expanded polystyrens, expanded
palyethylens) and materials with good com-
pression resistance for use under the paving
(cellular glass, expanded and extruded poly-
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styrane). When permeable insulations are
used a 'vapour barrier’ covering the hot face of
thi insulation should always be applied

Situation:

Underground rooms on clay sail in the viei-
nity of a water-bearing stratum with a varia-
ble jevel, sloping terrain which resuits in
the accumulation of water pockets.,

In this situation the risk of water penatration is
high, due to the accumulation of entrapped
rainwater or to the presence of a waler-
bearing stratum in direct contact with the wa-
terproofing; therelare it will be necessary to
sirenghten the covering using at least two wa-
terproofing membranas reinforced with “non
woven' pol riabric. On lop of the concrate
cap which has been cast above the horlzontal
draining stratum apply:
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technical specification

The waterproofing shall consist al a 4 mm
thick elastomeric-plastomeric palymer bitu-
men walerproofing membrane based on
digtilled bitlumen with added plastomer and
elastomer and relnforced with a *non-woven™
continuos single strand Spunbond polyester
and be of the type FLEXTER TESTUDO
SPUNBOND POLYESTER 4, Agremant Car-
lificate no 400/95 approved by |L.C.LTE. This
matarial, according to UEALc directive
January 1984, has longitudinal and transver-
se tensile strangth of 800 N/5 cm and
700 N/S em respectively, and ultimate LT
elongation in excess of 45%, flexibility at low
tempearature 1o -15°C, flexibliily after thermal
aging -5°C

It will be resistant to 500 fatigue cycles on an
active fissure at -10°C both on new and aged
matarial. The sheestl will be looge laid on the
concrete and flame bonded 200 mm down
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the outside face of the foundation bass,
whilst & second membrane will be laid astride
and parallel with the previous layer and be
fully borded 1o L

Again, a 100 mm overlap will be allowed and
the bonding will be executad using a recom-
mended propane gas lorch, Prior to water-
proofing, the wall should be given a coat ol
bltuminous primar. The sheet covering the
foundation bass will now be bonded to the
membrane which will be applied o the wall,
allowing fora 200 mm overlap. The membrane
will ba takan vartically up the wall and be fully
bonded to a haight of 300/500 mm above the
ground level and following the same procedu-
re a second layer of Testudo |aid astride and
parallel with the laps of the previous one
should be applieq.



Underground rooms constantly under water-bearing stratum.

Procedure 1
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Situation:

Underground rooms constantly under a
water-bearing stratum

This type of waterproofing is far more deman-
ding than those previously described, thereto-
ra spacial care should be taken in choosing the
right materials. For the waterproofing protec-
fign, in the construction of the foundation and
in the planning of the associated works; some
suggestions are included in the following
chapters. The proposed material, Helasta P 4,
i5 an elastomeric bituminous membrana rain-
forced with the non-woven isolropic polyastor
fabric. Due 1o the high elasticity of the com-
pound which is used in the manufaciura of this
membrana it is abla to absorb the siress crea-
ted by cracking of the substrata surface on
which it is applied and the friction which occurs
between the foundation and the concrete bed.
Generally the whole main foundation which
musl be resistant (o waler pressure is water-
proafed,

Firstly, to enabia the works to be carried oul it
will be necassary to lower the water-stratum
|evel around tha excavation area. For the pur-
pose, d pumping system of the “well-paint’
tvpe will be used.

It ks very important to guarantes pumping con-
finuity because if this should stop, the water
siratum will rise removing or breaking all thoss
works which have not achieved resistance or
stranght enough to withstand the force of wa-
ter.

Having excavated the site and in order 10 level
the excavation base, a concrele bed is sita
cast and smoothed, This will act as a laying
surface for the waterproofing membranes and
afterwards for the foundation itself. On top of
the concrele bed, two membranes of Helasta
P will be applied. When the foundations have
been complated and the perimeter walls erec-
led, the waterproofing will be extended 300/
500 mm above ground lavel being bonded 1o
the layer which was previously applied to the
below ground foundations.
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in the proposed excavation area the lavel of
the watar-bearing stratum will be lowered and
lkﬂpt at least 500 mm below the excavation
evel,

The excavation bottom will be made even by
casfing a smooth concrele bed on o which the
foundation shuttering shall be positionad, In
order 1o remove the possibility of stress at the
comers a wooden triangular infil, 50 mm wids,
is positionead in the inside par of the shuttering
1o round off the comer between the harizontal
and vertical surface, Two waterproofing layers
of Helasta P 4 mm thick will ba applied. Tha
membrane fo be used s manufactured from
bitumen modified with thermoplastics which
can be stretched 2000% and is reinforced
with continuos single sirand exiruded “non-
woven” polyester fabric. Helasla P 4, Agre-
ment Certificate no 400/83, approved by
|.C.L.T.E. This material according to UEAt:
directives January 1984, has an ultimate
long. &nd tras. elongation of BOO NS cm and
700 N/ 5 cm respectively, An ultimate elonga-
tion LIT in excess of 50%, it is flexible at tam-
perature balow -25°C, and resistant o stalic
punciuring on concrete equal to 20 Kg. It is
resistant to fatigue when subjected to 10,000
cycles at 0°C an active fissure which opans 3
mm in aach direction.

The sheet should be loose laid on the concrete
bad allowing lee & 10 cm overlap at the sides
which should ba welded using a propane gas
forch. The membrane should be loose laid
over the vertical shuttering leaving 200,300
mm pratruding at 1he top. The second covering
should ba laid astride and parallel with the
previcus one and fully bonded to it again aflo-
wing & 100mm overlap.

In order to avoid damage fo the membrane
during the eraction of the steel reinforcing, a
concrete cap 3-4 cm thick shall be cast on top
of the mambranes. For the vertical secticns of
the mambrane covering the shultering, furthar
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timbar should ba used for protection. Once the
metal structure is ready and the concrete has
beean pourad, the profective timber can be re-
moved and whilst the concrate st wet, all the
edges between the foundation base and the
vertical wall should be rounded off. The foun-
dation shutiering will be laft in situ until the
walls are arected; prior to walarproofing, the
walls will ba given & coat of bituminous prmaer.
When tha shuttenng has been ramoved the
loose part of the membrane is bonded to the
foundation base. The vertical waterproofing
covaring would be two membranes of Helasta
P 4 fully flame bonded 1o the already appled
membrane allowing for a 200 mm and lap, Tha
first sheet shall ba flamebonded to the wall up
to a height of 300/500 mm above the ground,
The second layer will be laid astride and paral-
il with the previous layer and fully bonded to it
following the same procedure. In all cases a
100 mm overlap should be allowad,




ILLUSTRATING STAGES OF
WORKS BELOW A WATER
BEARING STRATA

lewel

Laying the waterproofing directly on to the con-
crete bed followed by the prolective concrate
layer.

Smoothing the s-.urlne of the concrate prior o
extending the walerproofing [ayer,

Detail of waterproofing on vertical sedtion.

Underground rooms constantly under
water-bearing stratum.

Procedure 2
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Procadure 2 difiers from e previous one only bocausa of the diferent connection betwesn fe horzontal and verfical

Etﬂrplmm? The witlarprooting layer is loaso faid on the concrete bon and thal part which will ot immadiately be covared by the
ourdaton will be protected by a loose il SO0 ge/m? non woven polyastar labne. On top of this & Turher mechanical prolection n
the form of & iayer of tortar 2030 mm (hick will ba applied, This will aliow work o continue withoet the poseitiity of dameage tothe
waterproafing membrane. The moriar agpled b he no woven lnbric will ot adem, themioo i will be smpls o remow when the
waterproofing is continusd on ihe vertical and horzontal surfacoes,

Underground rooms constantly under water
bearing stratum in seismic areas

Tha waleproofing membmane on fomdasions cen conssdisubly neduos fhe sffecl of movement of & bulding couned by
earthquaks, bul a maxemum canbd ng mare han 20mm. Therelors o avid the breakege of e meenbmee duo o

mavEmant
mudwarment of fhe Toundation *eliding'" on e concrata bed, | will be necessany 1o folow prooesdune 1 but with tha addion of a
, bondaid 1o the cancrats bed
lising tha movemam in the “inardace” babwasn (he Eacrfical lyer and the mal wlsmpooiing
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Where the waterproofing of underground
works is concemned, it is very imporant (o re-
check all the technical details before commen-
cement of work, and lo ensure thal the vanous
stages ol work are propery planned in arder (o
avoid on site improvisations which can lead to
unsaen problems.

PREPARATION OF SURFACES TO BE
WATERPROOQFED

All surfaces 1o be covered by the membrane
will have to be smoothed and the connection at
vertical and horzontal surfaces will be effected
by the use of a comer infil with a radius of at
|east S0mm.

FOUNDATIONS

Covering the vertical wall by bonding the
meambrane directly onto it is certainly the best
and most reliable system. The membrana will
ba completely adhered to the part to be protec-
ted, but, 1o make this possible, plenty of space
is needed. often the width of the excavation
does not allow for work on the outside of tha
vertical wall of the foundation, theretare it will
not be possible to waterprood it following the
previous procedures

In this case, it will be necessary to bulld a
‘second wall' all along the loundation perme-
ter and itls to this that the membrana should be
banded, An internal concrale wall will than ba
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COWCRETE BED

made with the membrane sandwiched bet-
wean the two walls. Due to the nature of car-
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tain ground, reinforcing the concrete bed and
the eventual ‘second wall” may be necessary.
Whian the terrain requires the use of concrete
pilas, the concrete bad will have 1o be thicke-
ned in those areas in contact with the pila fops.
This will give better weigh! distribution but will
requira to be reinforced.

When foundations are bulit on soft ground they
must be reinforced with concrete piles. Howe-
ver, this does not ?uamntaa complete safety
as it may be possible for a breakage of the
concrete bad to oocur, Should this happen. the
Intag;itl_.r of the waterproafing would be endan-
gered.

TECHNICAL DETAILS
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Tao avoid this situation arising It will be neces-
sary to reinforce the concrete bad balow the
walerproofing membrane and the area of the
plle caps
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In certain isolated situations, with the possibili-
ty of the water stratum lifting the resistant foun-
dation, it may be necessary to connect the
reinforcement in the foundation to the reinfor-
cement in the plles with the stesal rods passing
through the waterproofing membranes. Those
areas where the metal passes through will pro-
duce weak points in the membrane. Therafore
this problem will have to ba overcome by using
special metal plates with holos drillad through
which will pass over the reinforcing rods and
these will then pass through the membrane,
thus allowing them o be extanded. The mem-
brane will then be flame-bonded onto the con-
nacting wing which has been previously coa-
ted with a bitluminous prmer. This solution
may not be successful if it ks badly executed
therefore it should be adopted anly when not-
hing else can be done.

CONNECTING DEVICE

MEH RSIE
COMMECTING FLATE

WELDNS

This systam may also be employed when the
continuity of the membrane positioned under
the pillars of reinforced concrete structures
has lo be guarantead without the use of flan-
ges
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PIPES

The number of passages through walls which
are in contact with the ground should be kept to
a minimum, The connecting device for the
membrane may be a metal coupling which has
a large flange and welded bolts that will be
inserted in the cast,

A pieca of membrane 150 mm wider than the
flange shouold be applied to functicn as a con-
nectian for the main waterproof covering, Tha
coupling shoud be provided with a metal ring

for the applicaticn of a circular bracket and with
flange and bolts in s internal par for the fixing
of the bracket on the pipe. All surfaces towhich
the membrane is bonded should be previously
coated with orimer

JOINTS

Paositioning a point or axpansion joint batween
two prefabricated pars of a structure which
may be subject to different settlemeant shoukd




be avoided whan possible; should it be neces-
sary these are the possibie solubons: where
the gap is large the waterproafing should be
bonded to the surface of the mner wall

SMALL JomgT

When a large joint is prasant, the membrane of
the vertical section should rest against Ihe sa-
cond wall.
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WALL-CUTTER

In order to avoid waler penetration dus to rain-

water bouncing up from the pavement it will be

correct fo install two walicutter membranes
cannected by a vertical waterprootf shield.
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BASEMENT WINDOWS
When windows are situated below ground, it s

preferable 1o creale the drainage area separa-
tely away from the building wall. The bottom of
the drainage area should ideally be filled with
pebbies and water should be allowed to esca-
pe via the perimotar drains. By coping with the
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problem In this way there s liltle danger of
waterproofing damage from building seftie-
ment, If the drainage area is to ba an integral
part of the building both the internal and exter-
nal surfaces will need (o be waterproofed. The
bottom of the drainage area will be sloped o
ansure that all water is cleared away from fhe
window opening.

The stairs should ba bulll atter the waterproo-
fing of the wall in contact with the ground and
there should be a gap of at leas! 20 mm bet-
ween the wall and the stairs. Armangements
should be made at the bottom of the stairs in
the form of a grating to allow water 1o drain
away Inlo the drainage system.

DRAINAGE AND PROTECTION FOR THE
WATERPROOFING MATERIAL

Well planned drainage can constitute a real
security system to stop water from entering the
building even if a waterproofing systerm is not
present.
It is always important to prepare afficient drai-
nage to reduce the hydrostatic pressura
against the waterpmoofing layer, then even i
faults do occur in the waterproofing the passa-
%: of water will be greatly reduced

e drainage system will cover:
— horzontal drainage (under fioor)
— perimeter draining bedt (at the fool of the
foundation)
- vartical drainage (against the walls in con-
tact with the ground).
The horizontal dralnage will be connected 1o
that of the perimeter by holed plpes and it will
be kept at a higher level. With a regulated
slope of 1% the perimeter drainage with holed
pipes will be connected to an outiet. The venti-
cal drainage thal has been connected to the
perimeter bell will also function as & protective
layer for the walerprooling when the founda-
fion is buried. The vertical drainage will be
made up from porous concrete slabs, dry piled
against the vartical wall. Allermatively, polysty-
rene paneis can be usad,
Gravel may also be used but in this case it is
necessary lo protect the membrang with a
300/500 gr/m® non woven aster fabric,
When the foundations are bullt on clay soll, in
order to prevent blockage of the drainage sy-
stem it is necassary to protect the three sle-
menis by using a non woven potyaster filter of
EED gfm? allowing an averlap batween sheets
of 100 mm.

DRAIUAGE

—

HORTOMTAL

INDEX production is strengthened by exclusive manufactturing systems covered by industrial patents.

Flal s Pt =l

M

e miuar m=am Pa-rmmry Pasige arel viaikim Fourdantm ke [ @ Com any with
- . - . — - ; % /
cetfified
i quality
mr W system
| | o .
L 4 4 . - “ A L . H I. | 2
Iifeins e ey paeay (e — [T — Tuiriels rsioriemd i ST ||'
r \ .- y - ~ - - -
\
TOTAL GUALITY
\@ [ 1] E ] —— a5 50 o1
4 - LN - —_—
4" DOVIEEOM:.
T B “h a i - -
r* T ' s i LT I-.I\I.I-I.'..M..I.bjIIFL'lﬂu BAAILTLA] BICIT AN WD
¥ VL BB A LS. OF MK CEbnE ST, Fa T U (L SO G PLETERE AR FTISHES FOW FHE BN ITIANOH AR VS EIITR Pt
. PO TE WL oA T 8 . PEMIR DO WSRO 0 IETIMACAL AR M B
TG PEAVRIER WTLMAI PRET, BPLBACATS MARTEY 3 LI WITRECCHWACE CTMPTY T4 RS NT N AL PECTET TVE €Ot
MEHELANIE ATHIRA POl MEANTI PBELL SEALANTE PR COHCITTT A MAICHET

in dem sp - Via G Rossini, 22 - 37060 Castel 0'Azzana (VR) - taly - Tal, 045/512233 - Fax 045/512444 - INTERNET: hitp:/'www.intesys.il/Index

L/

(&l any ime wiihalet prior notice or atecs. The uee of INDEX products ig L. coaderation of e maery faciors erolved. INOEX cannol be heid respanaiie lor
detormined by iocal conditiors and the individias! requiremers of each coniradl, In the eppicalion of fheir products srd lor conddions beyond Their ol

All inlormation &= ghven in good faiht Buf poms! tolarancaes of mantacis and IL
testing wik apply, INDEX reserves the righl b imprene and changss their products

C

1500 - &97 - Laardni




