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. Many different solutions available -

- No clarlty about the effectiveness of solutlons |

LJack of scientific research
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EMERISDA PROJECT

JPI Heritage Plus Pilot project (2014-2017)

"Effectiveness of methods against rising damp in buildings:
European practice and perspective".

Main aims of the project

- Evaluation of effectiveness of methods against rising
damp
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- Development of decision support tool for choosing
suitable intervention
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Partners

« Belgian Building Research Institute — BE (coordinator)

« TU Delft, Fac. of Architecture and the Built Environment -
NL

« Cultural Heritage Agency — NL

« CNR-ISAC —IT

« Ca'’ Foscari University, Venice — IT

« DIASEN - IT

* Restauri Speciali - IT
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Research approach

 Literature review & knowledge exchange on methods for
« assessment of the presence of rising damp
« evaluation of effectiveness of intervention

» Definition of procedure

» Archive research and on-line questionnaire

» Overview of methods and their diffusion
Survey of users’ satisfaction

» Experimental research (scale models and case studies;
chemical injection and “electrokinetic” methods)
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» Assessment of effectiveness of methods
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] Decision support tool
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Experimental procedure

Criteria for choice of sampling locations

- at different depths and heights, along a
vertical profile wee ™

« at places where rising damp is possibly
present, but other sources are as much
as possible excluded (e.g. interior wall

with foundations) ‘ S

« at damaged and undamaged locations
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Measurements
(initial weight — dry weight)

LL] MC = 100 x

e dry weight

a

LL HMCspiny = 100 x (weightgygg, gy — dry weight)

8 dry weight

e

al

L veew SMDRRGemOON EbRIGe
E Brick 0,25 05-0,7
% Calci%rnc?(ilicate 05-2 3.6
E Gypsum <0,1 3,5
LL

al

X

LL

HMC gives an indication of the presence of salts.

If HMC > equilibrium MC for that specific material, hygroscopic
salts are present.
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Interpretation of the results

MC > HMC -> moisture source present (other than salt hygroscopicity)

'r'J':J HMC > MC - main moisture source is salt hygroscopicity in
) combination with air RH
O
(Llj 450 —l— MCindepth
400 & ~—4— MC at the surface
8 - \ \\ —F3}- HMCin depth
D_ ‘\\ HMC at the surface
N R 300 K/ﬂ
< 5 250 \ /{
= B AN
< e

L 150 KN \\
; 100 e \-\
% 50 r(” \I\
al 0 \\E‘ I I I I I I \* I
>< 0 2 4 6 8 10 12 14 16 18
LLI MC & HMC (% by weight)

» MC decreases with height and increases with depth Rising

» If salts are present, HMC line crosses MC line damp
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Interpretation of the results

height (cm)
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Overview of methods - NL |
: e
<> Chemical interruption .. .'0 el s : o
B Drying stones oy : . ..'“.
— o
S NS
- Different electro-kinetic | .f) f- .0 =
h d Den Haa y e 1L . e
methods 'e'.o 0.".0 o ©
...‘.I ... o0 ogue®
{ ] nog
Sm. Y © %
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Information often provided by producer/sellers of methods - bias
Archive information not exhaustive (only present for some monumental
buildings)

Large diffusion of different electro-kinetic methods, also in monumental
buildings

10



Ll
o
<
Z
Z
O
I_
"
L]
)
o
Ll
<
T
Z
O

]
TUDelft

On-line questionnaire

Aim

- getinsight in the way rising damp is tackled in every day’s

practice:

* Is the presence of rising damp assessed before
an intervention and how?

* What is the diffusion in the field of the different
methods for tackling rising damp?

* What are the criteria for choosing an
intervention method?

* Has the effectiveness of the intervention been
determined afterward and how?

* What is the satisfaction degree of the users of
the building for each of the methods?

JPI - Emerisda FULL

More and more buildings in Europe are being damaged by rising damp. Rising damp is a recurrent
hazard to ancient buildings in Europe and its relevance is expected to increase in the future, due to
climate changes. The presence of rising damp in walls does not enly create an unpleasant climate in
buildings, but it also enhances damage processes as frost action, salt erystallization and biclogical
growth, with possible consequences on the health of the inhabitants. The relevance of this problem
is reflacted by the large variety of products on the market. This wide and differentiated offer, together
with the scarce and fragmented scientific information on the effectiveness of the methods, make it
difficult to choose a suitable intervention on a sound basis.

Far this reasen, an international project has been set up involving Belgium (Belgian Building
Research Institute), The Netherlands (Delft University of Technelogy and Cultural Heritage Agency)
and ltaly (National Research Council and SME’s). The project is entitled 'EMERISDA -
Effectiveness of methods against rising damp in buildings: Eurcpean practice and perspective’. The
aims of this project are to come to a scientifically based evaluation of the effectiveness of different
methods against rising damp and to define a decision support tool for a conscious choice and
successful use of these methods in the practice of conservation.

In the framework of this research we are collecting information on buildings affected by rising damp
on which interventions have been carned out in the past. We need you help and hope in your
collaboration. The questionnaire will take about 10 minutes of your time.

Please fill in name and address of the building
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Results on-line questionnaire

Intervention method and criteria for its choice

3. Which intervention method was applied to 3b. Why did you choose this method?
stop rising damp?
Lk H Other
90
M Other
80 m Adviced by
m Dehumidifying plaster | 70 municipality/
government

60
m Electro-based methods 50

® Adviced by company
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N . 40 W Good experience
m Chemical interruption
e 30 reported by others
(injections)
® Mechanical 20 B Easiness of execution
interruption 10
m Number of cases 0 B Costs
51 CASES 54 TREATMENTS a 51 CASES 88 ANSWERS b
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Results on-line questionnaire
Assessment of effectiveness of intervention

3g. Was the effectiveness of the intervention
method determined by measurements?

BN yes
. no

3i. By whom was the effectiveness of the
intervention determined?
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B Producer/seller of method
| Contractor

| Indipendent research
institute
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Results on-line questionnaire

Users’ satisfaction

LLJ 3k. Was the intervention successful according to

nd the measurements? Please explain below

<ZE 4. Was the applied intervention in your opinion

= effective?

(_) 6. Did damage problems reappear?
|_

0

LL]

D)

8’ m Yes
= ® No
=

Z

Degree of satisfaction does not always correspond with
results of measurements and actual effectiveness.
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Decision support tool - prototype

For architects, contractors and owners of buildings

No advice, but help in the assessment of the presence of rising
damp and in the choice of a suitable method.

DECISION SUPPORT TOOL
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Decision support tool

Digital decision support tool (excel file)

Different worksheets:

Is it likely to be rising damp?
Is the presence of rising damp confirmed?

Which interventions are suitable in this situation?

W bh =

What are the risk of the different interventions?

16
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1. Is it likely to be rising damp?
E i 9 - T 16122

l Home Insert Page Layout Formulas Data Review

View Developer Acrobat

E % cut Calibri 11 - A A= o= % P - =F Wrap Text General
53 copy ~
PavStE i i B 7 U - EE=E £ E£& Merge & Center - | 3 - % v | %§ 0
Clipboard (] Font Ia | Alignment | MNumber
H17 i e
A B | e D
1 1. Isitlikely to be rising damp?
£2
_3_IQI_I Where is the problem located? |Basement |
4
-5 (1 _2 Do yousee one or more of these damage types? |Yes |
60 - Moist spots
| - Detachment of plaster, peeling of paint
8 - Loss of cohesion of brick, stone and/or mortar
| = - Efflorescence of salts
10 - Biological growth and/or mould
11 Find reference images here
12
13 |Q1 2 Onwhich part of the wall do you see damage? Bottom
14
s
16
17 Result
RISING DAMP IS POSSIBLE. If it's an interior (not earth-retaining) wall, the location of damage in
the lower part of the wall matches the typical pattern for rising damp. If it's an exterior (earth
retaining) wall, there could also be rising damp, but it could also be ground water which is
coming through the wall horizontally. In any case, measurements are required to be certain if
rising damp is present. Please proceed to step 2.
18
19
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2. Is the presence of rising damp confirmed?

1|2 Can rising damp be confirmed?
2 |
Please collect powder samples according to the provided guidelines. IF possible,
collect zamples From an internal wall WITH FOUNDATION. Otherwise, collect
samples from an external wall WITH FOUNDATIOM. In any case, be sure to collect
multiple samples at several heights along a vertical profile, and at several depths.
3 Determine MC and HMC For all samples.
L4
-5 | & 7 Did you take samples in aninternal or an external wall? |Interna| wall
-
25 |5 the MC in depth, it the lower part of the wall, [rmuch) Ves
7 higher thar the HWC?
a8
-9 4 5 s the MC, in depth, decreasing with height? |Yes
o
1 Result
COULD YERY WELL BE RISING DAMP. The moisture distribution in the wall
suggests that meisture iz indeed transported Ffrom below and that there must be
an active moisture source other than hygroscopicity of the salts possibly present
in the wall.
12
Because vou have sampled from an INTEBMAL wall, it iz not necessary to Fll out
the Following questions. Pleazse proceed to sheet 3.
N
L
1] Please Fill out these questions if you have sampled in an external wall
B
17 £47 4 |5 there a good drainage of rain water? |Yes
B
1\ L85 pre the Foundations below ground water level? II don't know J - |
20
T Reszult
22 | The Following information could be relevant For you:
- Rain water i1s properly drained, so thig should not be a problem.
23
- If the Foundations are in the ground water, they are permanently saturated and
there will be moisture transport upwards through the wall. However. even if the
foundations are not in the ground water. capillary transport through the soil might
24 still cause rising damp.
M 4 » M| Manual ~ 1. Lkelness | 2. Confirm 3. Techniques 4. Risks .~ A. Att

18



3. Which interventions are suitable in this situation?

Based on Based on

—
reduction stopping/reducin Based on Based on i .
O Pping . ... Additional/alternative methods,
of water g water evaporation electrokinetic
@) . : . treat symptoms
| fluxin  transport higher  increase phenomena
ingress  up in the wall
— ()]
m . C (=2 ‘_“ D © s ﬂ —
Solutions — S s |=|= 2 B € 2o 2 £ 8 SF
@) ot 5 c £ & o o 2 © T 8 8 @ BTL
Situation| » a o ®» = T E L2 c o 2 8 ® c'B
Q. = 2 S o & o £ 2288 5 38 2 5 ©
o = i s £ o 0 § =—- @3 @ > 5
an 5 L o A [} i O €Cw 9O ¥ g c o £ .9
© c [ (0] (@) = = O (] ~= O = c = =
e = & o > £ = =) »n Qa @ = |=
> = — © c — +3 O S o =g £ & o 9
2 © S QT e O S € ®op X S 9 =&
n o 2 o () — = 3) o X
N ! Q — S E = o X O g £ E o® ©TZT
> © L c — O o S 8 E ® oo © © § o
Z 2 e = O T £ > = S5 F Q9 —~ O S O 2
8 9 ST F § 33 SEZ S Z 25
< S W =0 2 ® ZFO
O = O § < o - > g \ <
— Owner
@) requirements
LIJ Heritage issues
Wall
characterics

Moisture and
salt
content/damage

“]
TUDelft 19




—J
O
O
-
—
ad
O
al
al
D)
N
Z
O
2
O
LL
O

]
TUDelft

3. Which interventions are suitable in this situation?

A 8 | c
duction ¢ Bazad on stopping/raducing watar transport highar up in
Ml Based on re.:I . tion of water on /s ng watar L Based on evaporation increase
1 flux in ingrass the wall
Interventions that take place
outside of the masonry,
preventing moisture from
2 entering the wall.
5 situation v solution > Sub-soil drains Mechanical interruption Chemical damp-proofing LT EIET T Wall base ventilation Thermal methods. Active electro-osm
Is it acceptable to have to do maintenance to OK; be aware that, depending on OK. Expect to have 1o chean the 1 N (K. Bee aware that the effe
: h:pa hod sorkin? " Yas | theenscution, the drainsmight | OX reguired. requied. | openings eveysoofien sothe | 4 covn o SO VETRIATOR, he) O%: dapandin on FeAng MEthOM | o e metho might o
keep the method working need to be cleaned. airfiow & not bloked. - when the water hevel det
4
Attention: the effectivencss of this
w w | Risk to | Attention: the principle i
OK; rising damp b completely | method depends an several factors.
’ (ttenticn: the method can work but | stop rising damp completely but to | stop rising damp to | stop rising damp completelybut to | but there are several lin
?
., |pe!needtostap rising damp completely? YO8 ihere s e erperunce mpracice | P e | vt shar the | TE9ucethe MCinthe wall. The | reduce the MCinthe wal. The | - recuce the MC inthe wll The _[iere i any very e 5
. h mm‘ method i ¥y of this oe.
S H Interventicn. of this Elow. method is low. practice.
E
£ [Do have a large budget available for this : Attainion; apart from intial casts, :
£ [onyou e sttt ||| s oo | oo | o s s | o st |20 0 s |4 2
£ | maintenancel? e funning costs of mantenance. | running costs or runeiing Costs o for th ventilation | expect higl g CoRts a6 (Becincooer aie
+ [maintenance]? . devices. N
5 &
B
3 15 it acceptable if you cannat use the room for e . . 3: be aware W'-Mﬂ:’: - - b
N " . o i thy 3 that You may ; thi take : an y i ervention
some time while/after the intervention is Yaa | rade and the wall s ot affected. | Intervention s quite rigorous. | be able to e the room for & few lang to carry out. and the wal s not affected, | SEPEnds o the chasen method. nat use the rocm
g carried out? weeks.
‘Attention: as riing damp s nat | Attentian: during drying of the wal, | Attention: during drying of the wall, o . .
= 5 S the the the Attention: a3 rising dam
Is aesthetic damage (e.g, efflorescence, moist stopped complesely, < migh be_| i are presant, salt | Inthe case sakts are present, salt Sepredoemier e
o N No | necessary to combine the meshodt | efflorescence or damage might | efflorescence or damage might i offl e 40 %o b conbined wit
spots, biological growth) acceptable with a special plaster to prevent oecur above the level of the cecur above the level of the caltds ks sk da Laver £o Drevest vsbie &
8 visible damage. meshanical interraption, due to _|chemical interruption, due to drying e e o yertor
9
Attention: hotes are drilled in the
OF; the wall isnot changed. | Attention: wall nishings (plasters R ) S _ OF; the wall tself s not changed. S )
Is & change of appearance of the wall s on execution, there | etc) willhave to be repaired. On a [~ ™ Potes wil e fled, ot il ;."" WEC T EOE Y Depending P ’;‘::"::“‘h" ?.‘.'..0::‘.‘:.:-
acceptable due to the intervention? might be a zone with gravel or | bare brick wall  herizeatal lne will e s s sy "gg iy " | mechanical vertdation devices ir . Ly s "
10 . metal grid adjacent to the wall, remain visible. : U M'"N"ﬁ'i ‘might be visible. .
&l - —
W 4 W] Manwal 1. Lkeiness 2. Confrm | 3. Techniques 4. Risks A, Attachments %3 [4l ] L.
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4. What are the risks of the different interventions?

A B < o
A Based on reduction of wall sorptivity. Based on evaporation inaease Based on electrokinetic pher
Interventions that take place|
outside of the masanry, These methods are supposed to reduce rising damp by increasing evaporation of the
preventing moisture from water already present in the wall. The source of the moisture is not altered.
3 entering the wall.
o > Knapen tubes & Schrijver
! sotution Chemical damp-proafing,
An external drain along the | An impermeatie layer, infection of @ product inte .
4 Base of th Y. e B - = Y. Descriplion Deseription Deseription Deseription
Trcrmmsareg [ v apes shis s romares Bl larssport o st ard Sl i i w13 o e
Amsrtiond Churing the iritial dang of the wal, salts that are B the wall vl il T
Risk of salt decay afy However, if i e art of the wail. ek
s1blicaeeitly, B b awpel of ealle slogre alber e vl s shimed ireg wi iz the rezult oan be an i of 2l
5 iy area Howerver. o and use of the room.
Risk of higher malsture content and salt content after 08 irdlow of i Fisk: i will b Attention: irflom of meishure and salts not changed Moisture evaporstes. but salt content will confinue o
intervention £t honded b rechacad. sehursted Diarmage i likely o incraase in this srea. increase like it mould sithout inbervantion.
6
Risk of bialogical growth appearing or increasing after
intarvention
7
" Fush the inkerverison involves.
= e
2  [Mskof cracksafter intervention with poysible prejudice for it
5 mtructural integrin.
Risk of effects of rising damp moving to a different location
after intervention
9
Risk of an intervention making it impossible to retreat
risang damp, fi be insuff
10
Risk of the intervention having no effect whatsoever
1 . . .
M 4 b M| Manwal "1 Lkelness 2. Confrm 3. Technigues | 4. Risks A Attachments 73 NEN = ] [
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Development and availability of the tool

Prototype to be updated, refined and further tested.

For the future:

» Allow the user to attribute a relative importance to each
aspect
Make the tool available on-line

22
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Experimental procedure

It allows to assess in a simple and reliable way the presence of rising
damp and the effectiveness of an intervention (after 1y from application).

On-line questionnaire

Assessment effectiveness of interventions only rarely performed, seldom
by independent party.

High degree of users’ satisfaction does not always mean that the
problem has been solved.
Decision support tool

It facilitates comparison between interventions - it helps to select suitable
method.

It considers different aspects in decision process - it helps clarifying the
relevance of each aspect to involved parties.

23
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