4" Division: damp-proofing plasters for
refurbishment and matoration, Water-proofing
cements. Shrink - resistant mortars, paints,
protective, water-proofing and epoxy coating,
water repellant freatments, additives for improved
bonding, sealants for joints, adhesives for files,
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The restoration of existing bulldings offers an
Improvement to maedarmn living requirements as
well as the possibility to safeguard buildings of
histarical Importance.

Buildings are in different states of degradation
depending an the type of aggrassion to which
they have been subjected.

The mast impanant source of degradation re-
quiring attention in its varous forms is damp,
The elimination of the serious damage which
may arise Irom damp constilutes one of the
major cost factors for the restoration of buil-
dings of civll, histerical and artistic importance.
Before baginning any type of structural restora-

RESIDUAL DAMP

Residual damp is the result of maisture remai-
ning after the conclusion of construction work
and manifests itsalf during the drying procass
when the concrete and plasiers ransmit to the
surrounding atmosphere the water used lo pre-
para tham.

It is not advisable to use waterproofing paint
halore aliminating at least in part this type of
dlamp,

DAMP CAUSED BY LEAKS OR
FRACTURES

Usually this is the result of the breaking of pipes
and other water plant. It can be eliminated by
repairing the leak.

On possibile residual nngs tha mould-proof
paint DRYWALL should be used,

DAMP FROM DRIVEN RAIN

Heawvy and consistent rain can be absorbed th-
rough brickwork or rendering on the outside o
a building. When dealing with degradation 1o
the outside of a building the treatment mus
take place.at this point. intervening with a spe-
cific high penetration water repellent product
IDROCOAT and/or protective paint which al-
lows moisture 1o evaporate.

DAMP FROM SUPERFICIAL CONDENSA-
TION

Condensation is sometimes confused with infil-
tration damp, it is prevalent in the coldest
parts of the construction. It is noticeable
aspecially during hot weathar when the air
mass confains a high percentage of humidity
which, when coming inte contact with coldar
areas, creates condensation; and during winter
months when colder air meels atmospharas
which produce heat and steam (bathrooms, kit-
chens, etc.).

This condition can cause moukd with progressi-
va degradation of the finish. To improve this si-
tuation the area must be ventiiated.

INFILTRATION DAMP

This is caused by Ingress of water passing th-
rough a basement wall which is not adeguately
protected and becomes evident on the intermal
side of the wall. This will in a short space of ti-
me create conditions which will make the area
uninnabitable.

Technical specification =D,

Types of humidity in masonry

fion, it will be vital fo the success of the project
o ascarain the nature of the phanomena whi-
ch has caused damp, how much is contained
within the walls because intervention
methods may be guite different depending
on each case and the type of damp present.
We classify a wall dry If It contains a humidity
rate of 3% - 5%, damp with humidity between
5% - 10% and wet with humidity above 10%.
To guarantee a good result i1 is always neceas-
sary to analyse the condition of wall area which
Is damp and to assass the quantity and qua-
lity of the salts which exist in the wall,

Mext, the damp-proofing system chosan will be

DAMPNESS DUE TO CAPILLARY
ABSORPTION

This prablem frequently affects the wails of ola
bulldings causing |rraversible degradation of
{he plaster, It is caused when porous bullding
matarials which are in contact with the subsoil
absorb water, This ocours because damp
courses and the walerproofing of foundations
were not installed or carried out in the past
The effects are devastating; damp walls and
crumbling plaster caused by salts which, tran-
sported by the water through the caplilanes of
the wall, crystaliise on the extemal surface, gi-
ving rise 1o efflorescancs, The plaster becoma
crumbly and detaches due to the increasing
volume of the crystals Inside the micro-pores
of the plaster. This intervention also will be
dealt with in our specifications described he-
reunder.

CAPILLARY ABSORPTION PHASE
OF THE WATER RICH IN SALTS
AND DEPOSIT CRYSTALS INSIDE
THE MICROPORES

J

based on what the analysls has revealad. This
is @ vary important stage because a wrong
cholce can drastically affect the final resull,
For damp-proofing and restoration it is usual to
use a system which employs materlals which
are more or less complemeantary, which fo-
gether form a «made o measures reéstoration
oyole for the stricture under consideration,
Dwring the course of this brief thesis we will try
fo- explain the causes which generale damgp in-
alde bullding structures and to analyse the va-
fious methods of intervention taking into consi-
deration the efficacy of damp-proofing pro-
ducts.

BREAKING
THE VOLUME
INCLEASE
OF THE 5ALT
- CRYSTALS

BREAKING THE VOLUME INCREASE
OF THE SALT CRYSTALS

Mo BREAK

DAMP-PROOFING PLASTERS
ABSORPTION BY THE MACRO PORES
OF THE TENSION CAUSED BY SALT
CRYSTALLISATION



RESTORATION OF OUTSIDE WALLS AND
UNDERGROUND/BASEMENT WALLS AD-
VERSELLY AFFECTED BY DAMP FROM
CAPILLARY ACTION AND STRONG SALINE
EFFLORESCENCE, USING DAMP-PROO-
FING ANTI CONDENSATION «POROGEN»
RENDER.

A TECHNICAL SPECIFICATION
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_ A" MASoNRY CREPARATION

MASONRY PREPARATION

— Remova the oid plaster or render to approxi-
mately 1 matra above the stain showing the
maximum level reached by the water throu-
ghout the seasons.

~ Thoroughly brush the surface and clean with
pressurised walar, ramoving all inconsistent
materials, oils, dust and dirt In general,

— For walls strongly impregnated by salls and
aily substances it is advisable to wash with a
107 alcohol salution in water, applied by bru-
sh.

— Regularise cavities and surfaces (rregulari-
ties by filling them up with brick fragmenis
and cement to which mortar with low cement
content has been added lo Collassal (1:3
with water).

POROGEN SYSTEM PRONTO

APPLICATION

— Apply to the prepared and previously dampe-
ned surface a coat of Porogen Quick Drying
Frimer anti-saline bonding render to a maxi-
mum thickness of approximately 0.5 cm. in
order to create the ideal surface for the fol-
lowing damp-proafing plaster application.
The render must cover all the surface o be
plasterad,

— Porogen Quick Dg‘ing Primer coverage will
be approx. TKg/m=,
After about 24 hours the application of Porg-
gen Cuick Drying damp-proofing may be car-
ned out, It contains natural hydraulic ime
characterised by alevated homogenous ma-
croporosity which guarantees constan! eva-
poration of the moistura from the {reated
arsas.
The homogenous macroparosity of the Paro-
gen Cuick Drying preduct is able to contain
saline efflorescence and tenslonal pressures
caused by the increase in volume due to the
sall crystallisation,

Minimum recommended thicknass is 2 em for

a consumption of 26Kg/m= of Porogen Quick
Drying Plaster.

Technical Specifications

For manual applications use maximum 24%
claan watar - avoid prolonging mixing bayand

3 - 4 minutes.

(Extraneous malerials must not be added to
POROGEN QUICK DRYING PRIMER or PO-
ROGEN QUICK DRYING PLASTER).

For a thickness of 2cm POROGEN damp-proo-
fing plastar must have the following performan-

ce charactaristics:
— Mapour transimisslon speed
— Pamaability

- Bupericial specified area

— Apparent mortar dansity

— Apparent dry density

— Total parosity %

— Waler vapour diffusion
res|stanca factor p

148g/m" 24
2.8510- Kgm/
méxhxmmHQ
4.6 m¥g

1.65 Kallitra
1.25 Kg/litre
40.56%
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RESTORATION OF OUTSIDE WALLS AND
UNDERGROUND/BASEMENT WALLS AD-
VERSELY AFFECTED BY DAMP FROM CA-
PILLARY ACTION, USING DAMP-PROO-
FING «DEUMISAN=» PLASTER.

B TECHNICAL SPECIFICATION
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MASONRY PREPARATION

— Remaove IHe old plaster or render to approxl-
mately 1 metre above the stain showing the
maximum level reached by the walter throu-
ghout the seasons.

— Thoroughly brush the surtace and claan with
pressunsad water, removing &l inconsizstant
matarials, oils, dust and dirt in general,

— Regularise cavilies and surface jmegularities
by filling them up with brick fragments and ce-
ment o which monar with low cement con-
tent has bean added 1o Collaseal [1:3 with
watar),

— Treat the surface o be plastered with a spray
coat of semi-liguid consistency prepared on
site in the following proportions: sand 70% -
cemeant 30% mixed with COLLASEAL and
water In ratio 1:3,

- Rendaring must be =open» and must create
an excellen! bonding surface for the plaster
which fallows,

- Aftar about 24 hours apply DEUMISAN
QUICK DRYING damp proofing plaster wich
containg natural hydraulic lime, is watar-ra-
pallent and allows the surface to breathe,
Hygrometric equilibrium will also be re-esta-
blished in the masonry.

Recommendead thickness is 2em for a con-

sumption of 2BKg/m’.

For manual application use maximum 22%

clean water - avoid prolonging mixing beyong

3-4 minutes.

{Extraneous materials must nol be added.)

For a thickness of 2em DEUMISAN damp-

proafing plaster must have the lollowing peror-

mance characteristics:

— Vapour transmission speed  138a/m® 24 h

— Parmeaability 1.32 10- Kgm/
mezhxmmHg

— Superficial spacified area 2.15mifg

— Apparent mortar dansily 1.75Kgflitre

— Apparent dry dansity 1.35Kgitre

— Total porosity 3 39.52%

— Water vapour diffusion

resistance factor i 10



RESTORATION OF WALLS ADVERSELY AF-
FECTED BY DAMP FROM CAPILLARY AC-
TION, SALINE EFFLORESCENCE, SUBJEC-
TED TO DRIVEN RAIN AND INCLEMENT
WEATHER, USING IDROPLAN WATER-RE-
PELLENT DAMP-PROOFING PLASTER.

C  TECHNICAL SPECIFICATION

Z- \pRoPLAN
PLASTER.

o LoLLatEAL REMDER
BROUGH coaT

\ - HASCRY PREPAEATION

MASONRY PREPARATION

- Old plaster must be removed from damp ma-
sonry 10 appraximataly one metre above the
damp stain.

= Remove all inconsistent malarials, oils, re-
lease agents, dust and dirtin ganeral by bru-
shing and high prassure water clieansing.

= Fill up any cavities with brick fragmenis and
mortar with low cement contant.

- Where saline afflorescence i& present, a
freatment using DEUMISAL anti-saling im-
pregnator should be camied out after claa-
ning has bean completed.

- 24 hours after the anti-zaline traatmant, apply
an open render with & cament based martar
of sami-liquid consistency in the recommen-
ded proportions:
sand 70% - cemant 30% mixed with water
and COLLASEAL (which improves bonding)
in the proportion 3@ 1.

— 24 hours after the open render bonding layer,
plastering with IDROPLAN is camied out 1o
achisgve an avarage racommended thicknass
of 2 cm.

IDROPLAN is ready to use and neeeds only o

be mixed with 20% of clean water {5 litres of

water o each 25 Kg bag).

Mixing tima in the cament mixar must not ax-

ceed 3-4 minutes.

(Extransous materiaks must not ba added).

IDROPLAN correspandes with the reguire-

ments of DIN 4108

— Apparent martar density 1.65K g/ litre:
= Apparent dry density 1.3 Kgillitra
— Total porosity?s 36.50%
— Water absorption

coefficient W 0.36
= Water vapour diffusion

resistance factor 11
= Compression rasistance 51Kgicm®
— Resistanoe to fisxing 28K g/en®

RESTORATION OF UNDERGROUND/BASE-
MENT WALLS ADVERSELY AFFECTED BY
WATER INFILTRATION FROM THE SOIL
AND BY DAMP FROM CAPILLARY ACTION,
USING «OSMOSEAL» OSMOTIC CEMENT
AND FOLLOWED BY «POROGEMN- PLA-
STER APPLICATION WHICH RESTRICTS
THE FORMATION OF CONDENSATION.

D  TECHNICAL SPECIFICATION
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MASONRY PREPARATION

- Remove piaster which has degraded and
clean the surface removing Incrustation, oils,
relaasa agents, parts which have become
detached and dust and dirt in general by bru-
shing and high pressure waler cleansing.

— Any remaining old steelwork must be cut and
plastared,
Seal gravel nests and re-start castings regu-
larising the surlace using shrink-resistant
marar fram the RESISTO range (see technl-
cal shaets).

~ At the base of walls and In corners RESISTO
TIXO shrink-rasistant mortar should be usad
o form curved angle fillets.
Infiltration and localised leaks must have al-
ready bean sealed and blocked with BE-
TOMRAPRID fast satting cement.

WATERPROOFING

- Thoroughly bathe surfaces to be treated
avoiding excess surface water,
Apply OSMOSEAL cement in a thin mortar
consistency using a bristle brush, Care
should be taken to ensure that a uniform
layar is achieved with the first coat,
Apply the second coal, in the same way as
tha first coal, on top of the first layer while it
|& hardening, taking care to achieve a homo-
genous covering.
Mian:':um coverage will ba approximalely 3

The mixing ratio Is 7 litres of waler to each 25
Kg back of OSMOSEAL, To improve adhe-
sion an smooth or crumbling surfaces, mix
CSMOSEAL with water and COLLASEAL la-
tex adhesive In the proporiion: 25 Kg OSMO-
SEALIS litras of water'2 litres of COLLA-
3EAL. of with RESINFLEX pliable acnflic re-
M.
Do not apply OSMOSEAL in direct contact with
gypsum, lima, crumbling stone, To creale wa-
terproofing on loose, crumbling masonry, in ad-
dition to normal surface cleaning, a sand and
cemant render relnforced with steal mash mu-
st be applied, The mash should be sscurely at-
tached to the outside of the bullding,
On cast concrate treated with watar-rapellents

and on surlaces brokenfoosened by mingral
oils, it i= necessary to roughen surfaces befo-
rehand fo achisve good bonding.

Finally apply an «open« rander on the OSMO-
SEAL waterproofing, made up as follows: sand
T0% - camant 30% mixed with water and COL-
LASEAL in tha ratio 3:1 so as 1o creals ancho-
rage for following plasters. This type of inter-
vention will be complieted by the application of
a plaster of the POROGEN typa which restricts
the formation of condensation,

Cinficke Lo = 4000 - 584 1




MECHANICAL CUT

(see design A)

This consists of a horizontal cut through the &n-
fire thickness of the wall, using suitable me-
chanical chain saws and then the introduction
of thin metallic plate or sheet of synthetic ma-
terial along the lenght of the opaning o act as
a damp course.

The intervention is completed by sealing with
apoxy products or with filterad mortar. It is a
conclusive intervention for preventing capillary
action but in some cases it may jeopardise the
static nature of bulldings.

SYSTEM OF REPLACING BRICKWORK
This ancient lechnique was introduced by the
Venatians who ware accustomead fo restoring
structures invaded by damp, using metal at the
base where as a waterproofing layer, thay In-
zerted a sheet of lead. Then the demolished
wall was reconstructed, taking care tainsert the
bricks properly.

Subsequently the operation was repeated on
the whole parimatar of the building, achieving
good results.

This techinique is today too costly and slow and
iz used only in special cases and on structures
which are not too thick,

SIPHONING OR DRAINING

(sea design B)

This congists of inserting into the damp wall
special siphoning tubes which collect the
damp. The frequancy of the holes is approxi-
mately at 50 em centres. It 5 & quick system
and quite economical but not sufficiant to radi-
cally resolve the problem.

CONTINUDOUS CHEMICAL BARRIER

(see dasign C)

This is a treatment which impedes rising damp
creating a waterproofing resin barrer, It is an
intarventlon which as a concept calls 1o mind
the mechanical cut but differs from this by not
impairing the Integrity of the construction

Tha intervantion is made by holes into which
the waterprooling resins are injected. Varlous
treatments are used depandending on the type
of wall and substance applied.

It Is however vital thal he walls are unlferm,
compact and not too degraded,

HARDCORE BASE

This system tends to eliminate damp due to
seasonal rains causing the waler tabel 1o rise.
Suitable systems to prevent water coming into
contact with the walls by way of extemal
soakaways and additional internal walls are re-
guirad to prevent the waler vapour accumula-
ting on the intarnal surface of walis. This intar-
vantion involves the reduction of habitable spa-
ca by introducing cavity walls, In these casas i
is always useful to provide good cavity wall
ventilation, This sysiem, however, |5 very often
used to hide the problam,

ELECTAD-DSMOSIS - ELECTROPHORESIS
Exploits the principle according to which the
particlas of water inside a capillary conduit un-
der the influgnce of continuous current fow
towards a negative pole (cathode).

These electrodes are localisad at a lower point
than the wall to be restored and they will draw
down the water particles and the salt content.

The execution vares n its details according to
Ihe characterstics of the wall to be damp-proo-
fed and the thickness of the wall

DAMP-PROOFING PLASTERS

{see design D)

PORDGEN SYSTEM, DEUMISAN and IDRO-
PLAM ara products recommended by INDEX,
They are macro porous plasters which pravent
caplllary action, The evaparation meachanism
acts on the ~specific surface= created by tha
pores inside the plaster, This s achieved by the
use of porogenous additives in powdar form
which are added during the mixing of the mor-
tar. This »specific surfacas is twenty timas graa-
ter than the specific surface of a normal plaster.
The condition allows the plasier 1o evaporate
away all the water prasent through capillary ac-
fion faster than it can be replaced, thereby
guaranteaing the draining of the walls aven
in the most difficult cases, A progressive di-
splacement of the dampness takes place un-
til all the moisture has been dispelied.
POROGEM plaster reduces the effect of the
cold wall offering these advantages instead:
contained cosl, simplicity of application, strong
water repellence, little or no reaction lo salls,
maximum =specific surface= evaporation, resi-
stance to lrostthaw, excellent vapour permea-
bility coefficient, low tharmal conductivity, traat-
ment limited to improvement of wall surface
only.

TYPE OF INTERVENTION

POROGEN, DEUMISAN = IDROPLAN are

particularly usaful for the following applications:

— axterior plaster for skirting of old buildings af-
factad by capiliary action and effforescence

— interior plaster to reduce condensation and
mould

— Intarior plaster to eliminate damp from capil-
lary action and efflorescence

- damp-proof plastars which complete the che-
mical or mechanical barrier to allow the eva-
poration of the residual damp of the wall

- walar repallant plasters to protect facades
[rom driven rain.

INDEX plasters have been studied, for re-

storation work, to obtain maximum chemi-

co-physical compatibility with the original

materials.

FINISHES

Particular attention must be paid to the choice
ol paint to be usad which must provide maxi-
mum vapour permeability, It is advisable for
Internal areas 1o finish the walls with slaked i-
ma and sand, paint containing lime, or
smoothing coat containing lime of the Rasocal
type (see tachnical sheat).

For extarior walls the choice will be onentated
lowards paints contalning silica which are resi-
stant to the action of atmospheric agents and
which allow the surface fo breathe, or natural
minaral coatings such as Decorfine (ses tach-
nical sheat).

Damp-proaling plaster s a natural and econo-
mic system which has no contra indications and
can always be used, even In conjunction with
other systems. Plastered surfaces 1o ba resto-
red are always in & very bad condition and re-
quire destruction of the piaster. At this point, the
total application costs Involved between using
an ardinary plaster and a special damp-proo-
fing plaster are negligible.

System in use for damp proofing masonry
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The Products

POROGEN SYSTEM PRONTO is ma-
de up from two products:

1 - POROGEN QUICK DRYING
PRIMER

Ready-mixed in powder for containing

damp-proafing bonding agents, inert

material with selected granulometric

QUICK DRYING DEUMISAN is ready
mixed in powder form and contains na-
tural damp-proofing lime, inert material
with selected granulometric curve, and
addifives which improve handiing; it is
water-repellent and contains poroge-
nous agents. QUICK DRYING DEUMI-
SAN, once mixed with water, provides a

IDROPLAN |s a ready-mixed plaster in
powder form containing damp-proofing
lime, cement, calcareous inert material
with selected granulometric curve and
additives which allow excellent hand-
ling, water-repellence and adhesion lo
various surface types.

IDROPLAN impedes the movement of

curve and various additives. plaster which Is particularly suitable for the atmwphuri:: water in the masonry
of the macroporous plaster and puts the because it facilitales water evaporation damp In thn form of water vapour be-
' due o its high level porosity. The pro-

cess of damp-proofing a wall affected
byiﬁnadamphfﬂumaanmﬂﬂ
the exceptional

two layers into contact with the capillary
-network. It also creates an anti-saline
barrier.

cause of its high uniformly distributed
porosity.

The process of drying out a wall affec-
tadbg :L&k‘sgdmnphmduaﬁﬁe
axcephions m
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