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The Renovation course 2012 subject in Helsinki is a brief survey of the Villa Annala, Hameentie st., 154.
The two-storey log and wooden-framed building is situated in a park area, and there forit has no plot or official
registration number. For this reason, there have been no building permits or records of maintenance works in
the building review office. The Parks department has served as the owner, and has organised together with the
real estate department the upkeep of the building. The park itself is in excellent condition and the surrounding
buildings are all in use. This main building originally built by Konsul Wasenius in 1832 has been empty for over
a year. The students have been asked to do a short survey of the building condition, offer alternatives for
renovation, and finally give opinions concerning the future of the building. They are working in construction
details and architecture team, ventilation and heating team and construction economics groups. The City of
Helsinki is unable to give any information conerning the future of the building.

The organizers are The Helsinki Metropolia University of Applied Sciences, The Tallinn University of
Applied Sciences with students also from St. Petersburg State Polytechnic University [6,7,9].
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1. General description of the building

Villa Annala is a wooden building, which was mainly built in 1832. The building is located in Helsinki, in
the district of Vanhakaupunki, at Hameentie 154. It was originally established by Gustaf Otto Wasenius to be his
summer house. Since then it has been used for residential use until few years back.

The building consists of the original old part and later built new part and it has been renovated several
times. The foundations of the old part are made of natural stones, but the gaps between the stones were later
sealed with some kind of plaster. This was probably made to prevent the heat escaping out of the building which
also sealed the natural ventilation of the floor. The floors structure is made of timber logs and it's partly covered
with plastic carpet. The walls of the villa are made mainly of vertical logs and covered at the outside with
wooden cladding. The new part has brick foundations and wooden frame. The roofs are made of several
different materials such as clay tiles and sheet metal. The building uses electric heating system but there is also
working heating stoves and chimneys. The building is throughout in bad condition; the humidity has caused
damages to the structures as well as affected the appearance. Most of the moisture damages are results of
unwater-tight roofing combined with lack of sub terrain drainage pipes. The changes made during the renovation
have affected original features of the structures. The crawling space of the building is not properly ventilated and
it's full of construction waste so the humidity of the ground can’t dry off which causes the moisture problems in
the upper structures.

_ i o LN

Picture 1. Villa Annala Manor House

As the humidity of the ground has risen up through the foundation so the lower logs of the structure have
obtained water and rotten over the time. The ventilation of the building is not working properly, which effects the
natural ventilation and drying of the structures. The building envelope heat loss depends on the construction
method and house type. Single-family home heat loss from the transfer of about 25-35% of the roof, outside
walls, infill panels and through sub-base. This is divided in such a way that about 60% of the heat loss goes
through the roof, about 30% of the external walls and about 10% through the basement. These percentages are
dependent on the form of the house and its parts, different insulation levels, building on the quality and detail.
They nevertheless provide an image of the house heat loss and the importance of the different parts of the
building [1].

13

Pollock E., Laukkanen M., Walter O., Spiridonova T.l., Tarasova D.S., Kalbus E-S., Hanninen A., Vainio L., Isosomppi K., Rasilainen A.
Inspection of wooden building Villa Annala.



VIEW FROM THE NORTH-EAST

fECTIDN c-C

ECTION B-B

FECTIDN A-A

%OLV

VT T 1 1T 1T T T 1T

r—a Ul

SO
0.

S
2001

-

J—

)

[

SOTOTOTOKS

NGl @@k

O
=

SECTION A-A

SECTION C-C

SECTION B-B



|

BEFUORE RENOVATIUN
SECTIUON A=A

e

] |
———r~ I FLOOR EXTERIOR
i WALLS
\
:;;;Vf// INTERMEDIATE| =
CEILING

FLOOR EXTERIOR WALLS

[ FLOOR INTERIOR WALLS 7

4

)

FOUNDATION A
(‘4) EXISTING CRAWLING SPACE ap. 200mm *%%/\ (_% 2 -
NN N S AN N N AN N N N N N N S NN S S S S OSSNSO e =
N NN N N N N NN NN NN N N NN S N N NN IO IS -
TR %\&\@&\&\&\@@@@@@&\&@@&@@ 39 NN NN NS =SS
R RS R R R ARSI R R R R R RGN,
NN N I NN N I NI i T N N I D




AF TER MAXIMUM RENOVATILN
SECTIUON A=A

AIR DUCKT

5?@@( £~/ INTENDED CRAWLING SPACE op. 700mmS—" X M@\/V\)C:::

NN\ B Y <' ! S
NN @ NN N O N N @ O O O N e == NN
N NN T SN N N N N N S A 8 N ot S N i S s avr ey
N O N O N I e N I e e O




SECTIUN B-E

T

N

\¢ X
IO
R KR
SIS
N

RO




SECTIUN C-C

%

N

NN
K
KK /\>/

R
N
7%
N
K

2

Y,

N
KK
N

N

R

SN
X
S
K
DN
S

Y
X

7

X
7

N

N
N
N

)
L
od

N

CELLAR
3

X
N
S

7,
X
2
N

>
W



MHTepHeT-XypHan "CTpouTenbCTBO YHUKANbHbIX 34aHUNA U coopyxeHun", 2012, Ned
Internet Journal "Construction of Unique Buildings and Structures”, 2012, Ne4

2. Foundation

The foundation of nearly 180 years old Villa Annala is made of granite rubble stones and the newer part
behind the Villa which were destroyed in the World War 1l that has been built up from clay bricks [13]. We think
that due to its old essence it has settled all of its settlements and the settling process isn’t something we should
worrie about anymore.

The main problems that occured with Villa Annalas foundation:

= The joints between the rubble stone has been covered
with some kind of plaster which stops the natural
ventilation of the foundation;

=  Water/humidity damage caused by the leakages and
the deficience of the rainwater pipes that didn't lead
the rainwater away from the structure of the house so
that infiltred into the walls, foundations and other
essential structions of the building;

= The settlement cracks in the brick-foundation that are
propably caused by the uneven settlement of the
newer part of the foundation [19,20];

= The lack of ventilation duckts in the foundation to
provide the proper ventilation for the first floor and too
little crawling space underneath the floor for ventilation
duckts to work.

In the following section our group brings out some
suggestions:

Picture 2. Settlement cracks

Minimum version:

= The joints between rubble stone must be cleared out to provide natural ventilation

= Anchor the cracked part of the foundation to the well preserved part to prevent it from collapsing

= Install drainage system to lead the ground and rainwater away from the foundation of this
building

Maximum version:

= The joints between rubble stone must be
cleared out to provide natural ventilation;

= Anchor the cracked part of the foundation
to the well preserved part to prevent it from collapsing
[14];

= |nstall drainage system to the ground to
lead the ground- and rainwater away from the
foundation of this building;

= Excavate the perimeter of the foundation
to install thermal- and water insulation for the
foundation to prevent further water and humidity
damage;

= Drill holes in the foundation wall for the
ventilation to provide the crawling space with fresh air;

= Excavate the soil inside the foundation to
Picture 3. Water damage improve the ventilation of crawling space.
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3. Floors

The structure of base floor is badly ventilated. The insulation of floor is organic material like moss, saw
dust and construction waste. There’s no air sealing on the insulation. The lack of air sealing has caused the air
flow from crawling space through the base floor and has led to energy losses and unpleasant smell to indoor air
[3, 4, 8, 17]. There's also garbage stored in crawling space
which had caused a bad smell and there’s a possibility for
mold. Intermediate floors structure is the same as the base
floor [2, 3, 15, 19]. Intermediate floor is repaired only in
maximum version.

Minimum version:

= The old floor planks, PVC sheets and all
other interior floor layers are removed. The
planks that are in good shape are stored and
reused.

= The air seal plastic is installed on the old
insulation. Plastic has an overlay on the
walls 300 mm high.

= Good shaped and new floor planks are
installed back. Picture 4. Floors

Maximum version:

= All procedures presented in minimum version are made

= Before installing the air seal plastic the old insulation and possible cardboard is removed.
Insulation supporters are checked and the possible broken ones are replaced with new ones.

= The air seal plastic is installed on the supporter planks and the base floor is filled with blown
loose wool. The blown loose wool must be compressed properly to avoid the sinking of insulation
and ensure its function.

4. Walls

According to Finnish officials (Museovirasto, in English NBA) [22] log-wall is a that type of structure, which
doesnt necessarily need extra thermal insulation. You better save energy in other places [17]. However it's
possible to add extra insulation, but it's very expensive and it
needs a lot of designing. In maximum version we have both
money and time, so we will do it, but in minimum version we will
just do the basics [16]. Air tightness in log structures is usually
quite good, because the logs have pressed during the time. The
biggest problems are the cracks and holes [19,20]; these can
be found by thermographic camera. We also ensure air
tightness with wind barrier and humidity blocking, according to
' Museovirastos recommendations. The structure of building also
. varies between horizontal and vertical logs, but we assume,
that it works in similar way. Empty walls in second floor are
B 3 modified to a modern wall structure [10, 11]. Interior wall
P e e - materials are just changed to new ones. When renovating
interior surface the electrical assemblies should be done and
hidden, for example under the ceiling.

Picture 5. Wooden materlals in bad shape

Minimum version:

= Removing polluted external cladding. We try to re-use as much old cladding as possible.
= Removing of polluted internal surface.
= Empty walls are renovated as modern walls, structure grows inside.

= Fixing the holes for increasing airtightness, best device to find these holes is thermographic
camera.

= Increasing air tightness by adding wind barrier and humidity blocking.
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= New internal surface, according to Museovirastos recommendations.

Maximum version:

= Adding an ventilative air gap [12]

= 50mm extra thermal insulation inside (cellulose). This is the most difficult part of wall renovating.
Movement of cold and moisture has to be calculated and designed very carefully and details of
structural joints.

= Removing polluted external cladding. We try to re-use as much old cladding as possible.
= Removing of polluted internal cladding.
= Empty walls are renovated as modern walls, structure grows both inside and outside.

= Fixing the holes for increasing airtightness, best device to find these holes is thermographic
camera.

= Increasing air tightness by adding wind barrier and humidity blocking.

. New internal surface, according to Museovirastos recommendations.
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Picture 6. 1°' current state of wall
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Current state 2. Floor "empty walls” From cold to warm
u - - External cladding 35mm
_— - Vertical Wooden frame 100mm
- ] + - Internal surface, width varies

Minimum Solution for 2. Floor "empty walls®

L B |
~ - External cladding 35mm
Al .
) - Air gap 22mm
(_.3 : < - Wind barrier 25mm
- ar— -+ - Cellulose insulation 100mm +
i|= | vertical wooden frame
r - Tarpaper
§i| - New Interior surface
r_"|
Maximum Solution for 2. Floor "empty walls"
T 0 - External cladding 35mm
P, - Air gap 22mm
| ;’. : --‘F._ < - Wind barrier 25mm

5 S = - Cellulose insulation 100mm +
| - 4_’/ vertical wooden frame
s “ﬁ( 1 - Cellulose insulation 100mm +
horizontal wooden frame
- - Tarpaper
. . (_E I - New Interior surface

Picture 7. 2" current state of wall

5. Windows

The renovation of window is very important. The cold air can penetrate through holes and cracks of the
window inside the building and it is the main cause of heat loss [3, 4, 8]. Therefore complete repair of heat
insulation is very important to attain. We should add sealing tape in corner and crack between different parts of
windows or if it is possible we would change the window, replace with new wooden window and provide
airtightness. We can install acoustic insulation to prevent noise penetrating from outside structure.
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Picture 8. The window

Minimum version:

= Add sealing tape.

Maximum version:

= Change/ repair the window;
= Provide airtightness;

= |nstall acoustic insulation.

6. Roof

The roof is very important part of construction, because it keeps buildings interior dry and protects
structure from rain water, snow etc. [18]. We need to protect the roof from water leakages and further damages
of different part of structure. The best way to
avoid the thermal bridges is to provide an extra
insulation approximately 400 mm — replace old
material with cellulose wool, add vapour barrier
underneath the thermal insulation layer to prevent
the warm air from penetrating the cellulose wool.
We should replace the roof covering material with
sheet metal to protect construction from water
leakages and install rain gutters to lead the rain
water away from the construction.

Problem: water leakages, cracks, decaying
of timber structure

Minimum version:

= Provide extra insulation (cellulose
wool);

= Change roof covering materials
(sheet metal).

Picture 8. Bad covering materials
Maximum version:

= Provide extra insulation (cellulose wool)
= Change roof covering materials (sheet metal).
= Install rain gutters

= Add vapour barrier underneath the thermal insulation layer.
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7. General architecture / construction decisions

After 3 days and thoroughal inspection of Villa Annala which is located in Helsinki on hilltop in Hameentie
154 our group elaborated two different types of suggestion and recommendation charts, one of which is for
minimum and the other for maximum mount of repair works that can be take into consideration when the Villa
goes under renovation.

The first recommendation chart which is generated for superficial repair works includes (e.g. support
works for foundation and drainage pipes and collectors for the rain- and groundwater) minimum requirements
which are essential for the Villa to conserve and to stop the process of decaying.

Second chart is considered for more thoroughal renovation works which includes (e.g. the renovation of
the windows of the entire house and replacing the timber parts of the villa that have been damaged by water
and humidity) greater mount of renovation works on foundation, floors, interior and external walls, intermediate
ceiling, roofs and windows. All of the repairing and renovating works that are indicated in the both
recommendation charts must previously be in accordance with Finnish Museovirasto (National board of
antiquities) [22].

Minumum version

= The repair works are superfical + Less expensive;

Maximum version

= More expensive + Thoroughal repair works [16].
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Mo nporpamme kypca PeHoBauus — 2012, opraHM3oBaHHOro B OUHASHAMM, . XeNbCUHKK, NPOBOAMIIOCH
obcnepoBaHue gepeBsaHHoro 3gaHus Villa Annala Ha ynuue Hameenti. [IByxaTaxHoe 30aHue BUISbl MOCTPOEHO
B MapKOBOM 30He, MO3TOMYy OHO HE MMEEeT TOYHOro Homepa ydacTka. [1o 3ToM npuyMHEe OTCYTCTBYET psj
OOKYMEHTOB, TaKMX, KaK paspelleHne Ha CTPOUTENbCTBO, OTYETbl O MNPOBEAEHUMM PEMOHTHbIX pPaborT.
Opranunsauus, Bnagerowas napkamu ropoga XenbCUHKW, COAepxana 37O 34aHne COBMECTHO C OTAENOM Mo
HeOBWXUMOCTU.

>KvBonuCHbIM nNapk HaxoauTCA B NPEKPacHOM COCTOSHWWM, a BCe 34aHus, NOoCTpoeHHble Bokpyr Villa
Annala — akcnnyaTtupyemsle. Villa Annala noctpoeHa KoHcynom BaceHuycom B 1832 rogy. 3gaHue nycrosano B
TeyeHune roga nocre BO3BeAEHUS.

CtyneHToB nonpocunu obcnenoBats 3aaHne, NPeanoXuTb MeToabl €ro peHoBaLmm, a Takke onpeaenvTb
Oyayliee HasHayeHue 3gaHms. PaboTta ocyulectBnanach B Tpex rpynnax:

1. ApXMUTEKTYPHO-KOHCTPYKTOPCKas
2. pynna, OTBETCTBEHHAs 3a UHXEHEPHbIE CETU
3. DKoHOMUYeckas.

OpraHusaTtopbl Kypca — XenbCUHKCKUA YHMBEPCUTET MNpUKNagHblX Hayk, TanfuHHCKWUA YHUBEPCUTET

npuknagHbix Hayk, CaHkT-MeTepbyprckmin rocyaapCTBEHHbIN MONTMTEXHUYECKUIA YHUBEPCUTET.
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1. Obuwee onucaHue obrekma

Villa Annala — pepeBsiHHOe 3gaHue, noctpoeHHoe B 1832 rogy. O6bekT pacnonoxeH B cTonuue
duHnaHaun — XenbCcuHkM, B parioHe Vanhakaupunki, Ha ynuue Hameentie 154. MNoctpoeHo Nyctacdoom OTTO
BaceHuycom c uenbio cosgaHua netHero goma. C 1832 roga v no HacTosiee BpemMs 34aHue
3KCnIyaTMpoBanoch Kak xwunoe (pucyHok 1).

CerogHsi 3gaHve BUIbl MOXHO pas3fenvTb Ha [ABe YacTu: opurnHanbHas - Bo3BefeHHasa B 1832 rogy - u
peKoHCTpyMpoBaHHas nocre || MMpoBOWn BOWMHbI.

MaTtepuan dyHOaMeHTa CTapon YacTu 34aHus — HaTypanbHbid KameHb. B npouecce obcnepoBaHust
ObII0 OBHApPYXXEHO, 4YTO MPOMEXYTKM MexXay KaMHSAMWM 3arofiHEHbl HECKONMbKMMW BUAAMW LUTYKaATYPHbIX
pacTBOpPOB, TMOSIOXKEHHbIX B pasHoe Bpemsi. BO3MOXHO, 3TO MpeAcTaBneHMe OpUIMHaNbLHOrO MeToaa
npegoTBpaLleHns TENMOBLIX NOoTepb. [lon 34aHMsA BbINOMHEH M3 HEQOCTAaTOYHO 06paboTaHHOM OPEBECUHbI U
YaCTUYHO MOKPbLIT KpAcKow, nMHoneymom. CTeHbl BUNMbI cAenaHbl U3 BepTUKanbHO NOCTaBMNEHHbIX GpeBeH U
0b6nuuoBaHbl AepeBAHHLIMWN AOCKaMW.

MpucTpoeHHasa YyacTb BUMMbI UMEET KUPNUYHbIN oyHAaMeHT. KpoBnsa COCTOUT M3 MMUHAHOMW Yepenuupbl 1
nMCToB MeTanna.

OpHa 13 rnaeHbIX Npobnem — ckonneHve Bnaru, NopTsLen KOHCTPYKTUB 30aHUSA U ero BHELLUHUN BUA.
KopeHb npobnembl - OTCYTCTBME OPEHAXHOW CUCTEMbI OTBEOEHUSA BOAbl OT 3O4aHusl. VIaMeHeHusi, BHECEHHbIE
rnocrne peHoBaLMu, 3aMETHO MOBMMANM HA HEKOTOPbIE YacTu M3Ha4vanbHOW NocTporiku. MoaBan HeaoCTaTOuHO
BEHTUNMPOBAH M MOJSIOH CTpOUTENbHbIMM OTxodamMu. [loBpeXxaeHus OT Bnarm B HWKHEW 4acTu 3OaHus
cnocobCTBYOT pa3BUTUIO HEU3DEXHBIX NPOOMEM KOHCTPYKTMBA B BepxHeW 4yacTu. Brara nogHsnacb 4yepes
yHOAMEHT TakK, YTO HecyLUMe OepeBsHHbIE BanKn Havyanu rHiTb U3-3a NOCTOSIHHOIO KOHTaKTa C BOOOW.

PucyHok 1. Villa Annala
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CoxpaHeHve Tenna B [JOMe 3aBUCUT OT
TMNa  orpaxgawlimnx  KOHCTpykuuin.  Ecnu MoTepu Tenna
apPXUTEKTYPHO-NIAHNPOBOYHbIE PELIEeHUs TakoBbl,
YTO AOM paccyuTaH TOMIbKO Ha OAHY CeMblo, TO

norepu Tenna OOIMKHbI pacnpeaenartbcsd 10%

cneayowmum obpasom: 25-35% B cymme OT # Kpbiwa
KpbILKW, HApPYXHbIX CTEH (B TOM u4ucrie naHenu -

3anofiHeHNs1 kapkaca) U OMoOpHOro OCHoBaHudA. B

cnyyae Villa Annala ata cymma genutca Ttakum  30% “HapyxHble

o6pasom, yTo oKomno 60% Tenna yxoOuT 4yepes 60%  CTeHbI

kpbiwy, 30% 4epes BHewHWe cTeHbl U 10% 4vepes
noaean (PUCYHOK 2).

LMopean

OTn nokasaTenu OTHOCWTESbHbIE W MNOKa3biBalOT
OOy KapTUMHY TENMOBbLIX MOTEPb Pas3fnyYHbIX
cocTaBnswoWmx 3gaHus. lNokasaTenu 3aBUCAT OT
mMaTtepuanoB  KOHCTPYKUMW  34aHus,  TUMNOB
n30MAUMK, a TaKke OT KayecTBa NocTponkm [1].

PucyHok 2. lnarpamma TennoBbIx noTepb Villa Annala
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2. QyH0ameHmM

Bospact dpyHaoameHTa Villa Annala — okono 180 net. YacTb 3gaHusa BbinnoHeHa u3 rpaHuTta. Opyras
YacTb 3aHusi, peKOHCTpyMpoBaHHas nocne Bropon MupoBown BOVHbI, UMeeT PYHAAMEHT N3 KUPNUYHOM KraaKu
(pucyHok 2) [13].

lMaBHble NpPo6nembl, BbISBMEHHbIE MNP OOCNENOBaHUN Fs—
dyHaameHTa Villa Annala:

= OTyTCTBME ECTECTBEHHOMN BEHTUMALMN - CTHIKM MEXOY M
KaMHSIMW  3aMONHEHbl  Pa3nUYHbIMU  LUTYKaTypPHBLIMU
maTepuanamu;

= [loBpexaeHus, BbidaBaHHbIe Bnarom (pucyHok 3);

»  TpelwwuHbl, o6pasoBaHHble BCrneacTBuMe
HepaBHOMEPHOW 0OCagKkM B KMPMUYHOW  4yacTu
dyHaameHTa [19,20];

- HepocTtartok BEHTUNALUMNOHHbIX OTBepCTMﬁ B
(byHﬂaMeHTe ana npoeseaeHus KayeCTBEHHON
BEeHTUNAUMM B nogBan n Ha I'IepBbIIZ aTax.

PaspaboTaHbl  criefylolMe  peleHns Mo YNyYLEHWo
byHOameHTa BUNMbI:

MuHUManbHbIN BAPUAHT:

=  Ounuctka wenen B QyHOameHTe AN NPOBEAEHMS
€CTEeCTBEHHOW BEHTUNALNN;

nMetoLwmnmmncs noBpeXaeHnamMm ans
npenoTepaLleHns JanbHeiLero paspyLUeHunst
KOHCTPYKLINU;

= YCTaHOBKa OPEeHaXHOW CUCTEeMbl A4S OTBEAEHUSA LOXEBOW U FPYHTOBOW BoAbl OT (pyHAAMeEHTa
34aHUs BUNIbI.

MakcmanbHbI BapuUaHT:

PelueHunsa makcumManbHOM Bepcun paclunmpeHHbie. OHu
BKITHOYAKOT B c€6 MUHMMATbHBIN CIMCOK Mep,
NMepeyvmCrieHHbIN BbILLE U criegyloLlme ONONTHUTENbHbIE
peLLeHus:

= YoaneHuve rPyHTa No nepuMmeTpy 34aHuA un
yCTaHOBKa Ka4yeCTBEHHOMN TepmMmounsonaunmn n
rmgpounsonaumn (bpr,aMeHTa. 3T0 npenoTBpaTuUT
passutne nospem,qumﬁ OT BOAbl;

= bypeHue oTBepcTUn B QyHOAMEHTHOWN CTEHE
ONsi NPOBeAEHNS CBEXEro Bo3ayxa.

PucyHok 3. NMoBpexaeHus dyHaaMmeHTa Bogon

3. lepekpbimusi

M3onauma nepekpbiTUin pbixnas v BbIMSAAUT Kak MOX — ee TPYAHO OTNIUYUTL OT OPraHUYeCcKUX pacTeHui.
Ee cmeno MOXHO OTHeCTM K cTpouTenbHbIM oTxopam. OTCyTCcTByeT kakoe-nnbo BO3AYyXOHenpoHWLaemoe
ynroTHeHne. HepocTaTtok Ka4yeCTBEHHOW U30MALMWU MPUBOOUT K SHEpreTM4eckum notepsMm. B gononHeHue K
CKa3aHHOMY, BHYTPU 3[4aHUSA OLyLlaeTcs pe3kui 3anax HeouuLeHHoro 3aTxnoro sosfyxa. [3, 4, 8, 17]. B
nogBane HECMOXHO HaWTU CTPOUTEMbHbIA MYyCcOp, MOKPbIThI NMecHeBenbiMW rpubamu, ABRSALMIACA
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BO3OyauTenem 3anaxa rHunm (PUCyHok 4). MexaTaxHoe nepekpbiTue MMeeT NpobrieMbl, CXOXKME C HMKHUM, HO
cnocobbl ero peHoBaL My OnNncaHbl b B MakcMMarnbHoM BapuaHTe [2, 3, 15, 19].

MuHUManbHbIN BAPUAHT:

= 3ameHa cTapbiX NOMOBUL, 3aMEHUTL HOBbLIMU,
C coxpaHeHuem / pecTaBpalueit NnonoBuLbl,
HaXOAALWMXCA B NPUIOQHOM K 3KChnyaTaumm
COCTOSIHUM;

= YcTaHOBKa MNNACTUKOBbLIX YNMAOTHUTENEN Ha
cTeHbl TOonwmHon 300 MM B uensax
YNy4dLLEHUS N30MNSILNN.

MakcmanbHbI BapyUaHT:

= BbInonHWTL BCe OENCTBUSA, MPUHATbIE B
MWHMManbHOW BEpPCUN;

= 3ameHa CcTapond M30ONAUMM  HA  HOBYIO. PR : ¢
YpaneHue WCMOPTUBLLEroCs CTPOUTENBLHOrO 5 L\ 2 PR
KapToHa. 3aTeM, YyCTaHOBKa MNacTUKOBbLIX
ynnoTHUTenew;

PucyHok 4. NepekpTbITUA

" I'IposepKa HeCyLUNX KOHCTPYKUMN Ha Hann4dne noapem,quMﬁ. I'Ipvl HeobXxoaQMMocCTH, yKpenneHune
TaKnx KOHCprKLl,I/II7I;

= YCcTaHOBKa MfacTMKOBbIX yrlJ'IOTHI/ITE‘J'IGI;I MMEHHO Ha HE‘CyLLI,VI17I HacTun, I'IOKprTbIVI
nponyckawwnmMmmyn Bo3ayx BOJIOKHaMu LLensono3Hon nsonsaunn. BonokHa OOMKHbI ObiTb CXaTbl
TakK, YToObI COXpaHAITNCb Ka4eCTBO A Q)yHKLI,I/IOHaJ'IbHOCTb n3ondauunn.

4. CmeHbl
®PUHCKMIN HaUMOHanNbHbLIA COBET MO COXPaHEHUI0 UCTOPUYECKUX LieHHocTeln (Museovirasto) [22] noscHserT,
yto OpeBeH4YaTas pybreHas CTeHa — KOHCTPYyKUMsl, ANS KOTOPOW HeT HeobxoAumocTh npoBOAUTb

AononHUTEnNbLHY Tennousonauuio. B 6peseHyaTbix gomax, no
NX MHEHMIO, Ny4Lle NPOBOAUTL PaboTbl MO COXPaHEHMIO SHEPTK
B APYrux 4YacTtsax, HO He B cTeHax [17]. OgHako, ecnu Bce xe
Ao6aBuTb M3onAuMIo, To 3T0 noTpebyeT GomnbLioe KONMYecTso
mMatepvanoB W YenoBEeYeCKUX PpecypcoB, 4TO  CTaHeT
[OpOrocTosiLLen npouenypon.

B makcumanbHOM BapuaHTe nogpasymeBaeTcs Lenpoe
(dMHaHCUpoOBaHME C OJNIMTENbHBIMKW CpOKamMu Ofis NpoBeaeHUs
PEHOBALMOHHbIX paboT, HanpoTuB, B MMHMMAalNbHOM BapuaHTe
BKMOYEHbl  Nuwb  6asoBble  Heobxooumble  Mepbl MO
NpeaoTBpaLLEHMIO pa3pyLUEHNst KOHCTPYKUUK [16].

e N = Cneoyer ypgenuTb  ocoboe  BHMMaHWe  rMaBHbIM
PucyHok 5. [lemoHcTpauus nnoxoro npobnemam cteH Villa Annala — TpewuHam u gbipam (pUCyHok 5)
COCTOSAAHUA AepeBAHHbIX CTEHOBbIX [19,20];
mMaTepuanosB

HaunoHanbHbIi coBeT cuuTaeT, Y4TO OCOBEHHO BaXHO
obecneuntb BO3QYXOHEMNPOHWLAEMOCTb, BaroHeNpPOHULAeMOCTb, BETPO3aLUUTHbIN Gapbep CTeH.
Bo3gyxoHenpoHMLaeMoCTb B HECYLUMX KOHCTPYKUMAX, Kak NPaBuio, 4oCTaTo4Ha, MOTOMY HYTO OHM CXXMMAatoTCS B
TeyeHne BpeMeHu. KOHCTpykuMM CTeH BUNNbl COCTOAT Kak W3 TFOPWU3OHTAlbHbIX, Tak W BepTUKamNbHbIX
3MEeMEeHTOB, HO JOMycKaeTcs, YTo paboThbl 1 C TEMU U C APYTMMWN NIEMEHTaMMN HOCHAT CXOXUIA XapakTep (PUCYHOK
6, 7). MNMycTble cTeHbl BTOPOro aToxa cnefyeTr 3aMeHUTb Ha COBPEMEHHbIe (C BHYTPEHHEW CTPYKTypon), npu
3TOM COXpaHuUTb BHewHun obnuk [10, 11]. O6GnMLOBOYHbIE MaTepuarnbl, UMELMEe MNOBPEXOAEHUS, cnenyet
3aMeHWTb Ha HOBble, a NPUroOAHbIE K AanbHenWen 3KcnnyaTtauMnm UCnonb3oBaTb NOBTOPHO. [Mpu peHoBaumm
BHYTPEHHMX NOBEPXHOCTEN CTEH criedyeT NpefycMOTpeTb MecTa ANS CKPbITOro NpOBedEeHUST ANEeKTPUYeCcKnx
ceTeun, Hanpumep, Nof NOTOSIKOM.

MuHUManbHbIN BApUAHT:

= 3ameHa MCMOPYEHHON OBMULIOBKM CTEH C MOBTOPHBLIM MCMOMb30BaHWEM OBMNULOBOYHbLIX
mMaTtepuanos, MPUroAHbIX K AanbHelLen akcnnyatauum;
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= 3ameHa BHYTPEeHHe 06NLIOBKY;

= 3ameHa nycTbiX CTEH BTOPOro 3Ta)ka COBPEMEHHbLIMU C MHOFOCIIOMHOW CTPYKTYPOW;
= OcyLlecTBneHre repMeTU3anum aplp 1 LLenemn B cTeHax;

= YnyJyweHue repMeTM4yHOCTM, METOAOM CO3aHnsi BeTpo3aLlnuTHoro 6apbepa CTeH.

BbILLIeI'Iepe‘-II/ICJ'IeHHbIe Mepbl OCYLLEeCTBUTb COrMacHoO pekoMmeHaaunam ®duUHCKOro HauMoHanbLHOro coBeTa
MO COXPaHEHUO NCTOPUHECKUX LEHHOCTEMN.

MakcmanbHbI BapuaHT:

= CospgaHue cneumarnbHbIX BEHTUNSALUMOHHBIX Wenen [12];

= [lpoBegeHne 50 MM TEPMOU3ONALUMMN U3 LLeSIION03bl A1t HAapYXKHbIX NMOBEPXHOCTEN CTEH. JTOT
MYHKT Havbornee Tpyaooemkuii. [BmxeHMe XOoroAHbIX MOTOKOB BO3Ayxa W Brarum LOJDKHbI ObiTb
AeTanbHO U3MepeHbl U paccymTaHbl. 10 NonyyYeHHbIM AaHHLIM U3MEPEHUIA MPOM3BECTU NMoatop
CTPYKTYPbl HOBOW CTEHbI.

Te ee CoCToAHue
s Xonopg (-)—=>Tenno (+)

D

IE
+

- HapyxHas knagka 35 mm

- bpeBHa 0k0no0160 Mm

- BHyTpeHHsAsa obnvuoBka
(BO3MOXHbI  BapuaHTbl)

i@

)

A

MWHUManbHLIA BapuaHT
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- BosayxonpoHuuaemoe nokpbiTue
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(BO3MOXHbI  BapuaHTbl)
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e

A
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- BeHTUNAUMOHHBIN crion 25 mm

- BosgyxonpoHuuaemoe nokpeiTne
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- BosgyxonpoHuuaemoe nokpeiTne

- 50MM LEennno3Hon n3onaunn +
[epeBsHHas obpeleTka 50x50
(BepTuKanbHas)

- Pybepoung

- BHyTpeHHsAs obnmuoBka
(BO3MOXHbI  BapuaHTbl)

MaKkcuMManbHbI BapuaHT

~|
.

v

SEE)

AVAVAVAVAV
+

PucyHok 6. Tun cteH Ne1
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Coctoanne 2. Bropon

aTax - "nycTan cTeHa” Xonoga (-)—>Tenno (+)

] — - HapyxHas knagka 35 Mm
+ m— - epeBsiHHas o6pelweTka 100Mm
B - BHyTpeHHAsa obnuuoBka

MWHUManeHbIA BapUaHT

S - HapyxHas knagka 35 mm
0 - - BoaayLuHbIN crion 22 Mm
_—-3 € - BetpoBoi 6apbep 25 Mm
== LAl + - LlenntonosHas nsonauyms 100mm +
I — [epeBsiHHasn obpelueTka
1| e (BepTvKanbHas)
1 - Py6epounng
B - BHyTpeHHAsa obnumuoBka

- HapyxHas knagka 35 mm
- Bo3aywHbin cnon 22 mm
- BetpoBown 6apbep 25 mm
/—— - UenntonosHas nsonaums 100mm +
[epeBsiHHasa obpelueTka
(BepTukanbHas)
- UenntonosHas usonaums 100mm +
- HepeBsiHHas obpelueTka
(ropusoHTanbHas)
- Pybepong
- BHyTpeHH:Asa o6nmuoBka

PucyHok 7. Bropoun TMn cTeH

5. OkHa

OyeHb BaXHO OCYLIECTBUTb pPEHOBALMIO OKOH (PUCYHOK 8). XonoaHbl BO3AyX MOXeT CBO6OAHO
NPOHWKaTb B MOMELLEHUS Yepes LWenn U Ablpbl BOKPYT OKOH CHApYXu 3daHus. 3TO rmaBHOe 0B6CTOSATENbLCTBO,
Beayllee K TennosbiM notepsm [3, 4, 8]. o aton npuumHe Heobxoaumo A06aBUTL YMNOTHUTENb B OKOHHbIX
yrnax u B MecTtax TpewwuH. Mo BO3MOXHOCTU, nydwe BoobLle 3amMeHUTb OKHa BO BCEM 3[4aHUW Ha HOBble
AepeBsiHHble. BpobaBoK, MOXHO YCTaHOBWUTb aKyCTMYECKYID M3OMSAUMIO B Uensax npegoTBpalleHust

NPOHUKHOBEHNA B NOMELLEHNA LIyMa.
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PucyHok 8. OkHO
MuHUManbHbIN BApUAHT:

=  YNNIOTHEHNE OKOH NEHTOMN.

MakcrmanbHbI BapuaHT:

=  3amMeHa OKOH;
= (ObecneyeHne BOOOHENPOHULIAEMOCTH;

= YCTaHOBKa aKyCTUYECKOW U30nsunn.

6. Kpoerss

KpoBnsi — ogHa M3 BaXHEWLUMX YacTel KOHCTPYKTMBA, NOTOMY YTO OHA COXpaHsieT 34aHue oT BeTpa U
ocapkoB [18]. B nepByto ovepeb, HEOOXOAMMO OCYLLECTBMTL PEHOBALMIO KPOBMU Tak, YToObl NpeaoTBpaTuTb
npoTeyky BoAbl. BaxkHo, 4TOObI KpPOBNSA 3alimuiana Bce y
30aHMe OT MOBPEXOEHUN, HAHOCMMbIX oOcagkamu U
«gepxana» Tenno. Haunydwwuin cnocob coxpaHeHus
Tenna — HaHeceHue JOMOSNTHUTENbHON TENON30MALNN B
BWAE PYSIOHa LENIoNI03HOM BaThl.

CrnegyeT 3aMeHUTb KpOBEMbHble MaTepuanbl:
BMECTO CTapoil 4epenuubl MOMOXWTb HOBbIE JACTHI
mMeTanna ans sawuTbl 34aHUS OT 0CafKoB (PUCYHOK 8).
C 3ameHOM KpOBEMbHbIX MatepuarnoB MNPOBECTU
BOZOCTOYHbIE TPYObI M YCTAHOBUTL BOAOCTOKM.

MuHUManbHbIN BApUAHT:

- I'IpOBe,u,eHme Tennonsonauuu,;

- 3ameHa KPOBEJIbHbIX MaTepunarnosB.

PucyHok 8. KpoBns

MakcmanbHbI BapyaHT:

= YcTaHOBKa BOOOCTOKOB M BOAOCTOYHbIX TPYO;

= [loGaBneHue TennoBoro 6apbepa Nog CrioemM M3onsauuu.
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7. Obwue apxumeKkmypHO-KOHCMPYKMOPCKUE PelueHUs

Mocne Tpex gHewn obGcnepoBaHusa 3paHusa Villa Annala, pacnonoxeHHoro B ctonuue OuHNaHaMM —
XenbCHKM B panoHe Hameentie B XMBONUCHOM Mapke, uccnegoBaTternbckas rpynrna aBTOpoB paspaboTtana
KOMMJIEKC PEeLUEeHNn MO peHoBaUuKn 34aHus, pasgenve Nx Ha 2 pekoMeHaaTerbHbIX BapuaHTa: MUHMMAanNbHbIA U
MaKCUManbHbIN.

MWHUMarnbHBIN BapuaHT BKIoYaeT B cebsl CnMcok HeBXoaumMbIx Mep ANs NpefoTBpaLleHns paspyLueHust
KOHCTPYKUMU. MaKkcMmanbHbI BapyaHT BKIlOYaeT B cebsi MUHUMArbHbIA C OMOSNTHEHMEM KOMISIEKCa PeLleHni
ANsl YBENUYEHNSA KaYecTBa PeHOBaLMK U Kak CrieACTBUE CpoKa CIyXObl 34aHus.

Bce peHoBauuoHHble paboThl, ONMCaHHbIE B CTaTbe, COrMacoBaHbl ¢ ®UHCKUM HaUMOHamNbHbIM COBETOM
MO COXPaHEHUIO NCTOPUYECKUX LieHHOCTeEN [22].

MuHUManbHbIA BapnaHT

= Ba30BbI KOMMMEKC pEHOBALMOHHLIX paboT — MEHEEe JOPOroCTOSLLMNA.

Maximum version

= [leTanbHbI KOMNNEKC PEHOBALMOHHBLIX paboT — 6bonee goporoctoswmm [16].
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