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Modern Architecture and Color

Conservation of 20th century building materials and surfaces

In 20th century architecture, color plays different roles determining both aesthetic value and significance of
modern buildings: from a tool of spatial qualification, to an element connected to social, pedagogical or healing
aspects, to a feature of natural and urban landscape. The legacy of this season of experimentation and innovation
is today dealing with the fragility of building materials and surfaces, that are progressively changing the heritage
in the eyes of the observer.

The theme of conservation and preservation of modern polychrome surfaces highlights aspects and criticalities,
both theoretical and operative, that require specific in-depth studies.

The special issue of JCEA brings together relevant ongoing researches and recent studies presented as part of
the International Research Seminar “Modermn Architecture and Color. Knowledge and conservation of 20th
century building materials and surfaces”! promoted by the Research Cluster “He.Modern - Heritage culture and
Modern design” of the Iuav University of Venice, held in Venice on 28th October 2022.

Each paper is based both on the historical analysis of the archival documentation and the in situ investigation of
relevant buildings characterized by an experimental use of color, understanding their qualities and providing new
methods of characterization of materials and techniques, new approaches for the analysis of alteration and
degradation phenomena, and innovative strategies for the preservation and maintenance program.

The studies reflect the interdisciplinary nature of the international research intended as an opportunity for
dialogue between Italian and foreign scholars on case-studies and topics not yet investigated, with the aim of
making a contribution to knowledge and preservation of modern architectural heritage.

Sara Di Resta, Greta Bruschi, Paolo Faccio
Department of Architecture and Arts, Universita Iuav di Venezia

! International Research Seminar “Architettura e colore. Conoscenza e conservazione di materiali e superfici del XX secolo / Modern
Architecture and Color. Knowledge and conservation of 20th century building materials and surfaces”, Aula Magna Tolentini,
Universita Iuav di Venezia, 28th October 2022. As part of the research and educational activities of SSIBAP - Post-graduate School
of Specialization in Architectural and Landscape Heritage, and research cluster He.Modern - Heritage culture and Modern design.
Under the auspices of SIRA — the Italian Society for Architectural Conservation/Restoration, DOCOMOMO Italy, FOAV
Federazione Regionale Ordini Architetti Pianificatori Paesaggisti e Conservatori del Veneto, and Ordine degli Architetti, Pianificatori,
Paesaggisti e Conservatori di Venezia. Organizing Committee: Sara Di Resta, Greta Bruschi. Scientific Committee: Paolo Faccio,
Susanna Caccia Gherardini, Angelo Maggi, Marco Pretelli, Pierre-Antoine Gatier, Giacinta Jean.

The outcomes of the International Research Seminar are collected in this JCEA special issue, edited by G. Bruschi, S. Di Resta, P.
Faccio.
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-RXUQDO RI &LY D@ &QEURKLHAH W X U H
GRL

&RORU DV ODWHULDO &HUDPLF 6XUIDF}
3ROQWL LQ 0LODQ

6DUD 'L' 5HVWD
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$EVWUIKHNVWXG\ LV EDVHG RQ WKH DQDOOVEDVRK WREGXHFWHG® B\QW KRIS B U B KWILR
PDWHULDOV EHWZHHQ WKH ODWH LFXODQGDWKWHBWAYQ W R DBLS/OK SIHWHARIHN HQ W
WKH PDLQ ODER UDYWRLQ JI R UWK SMKMWREJXQ B WIKYHR POV SRWHQWLDO RNPIRGRU G
DUFKLYDO GRFXPHQWDWLRQ SUHVHUWHKG DMR VBRI \EE $8USKEKHYHLQQ0BO DBDD QG
,XDY 8QLYHUVLW\ RI 9HQLFH DOOR AVKIR G HDV G HP SHW K OGH GV W B Q16 Q QF \GEIIMAIVVR I
FHUDPLFV IRU LQGXVWU\ WR WKHLAR Q 6SHDEFWWRIRWY KIS DEROVD\GIL QLG BHEHR EFORHPW
RI FHUDPLF VXUIRPHRI &L KK WK DQUDBRIVXGWKHFRRQQADO DVSHFWYV WRIDWKDWY H
KHULWDJH &RQQHFWHG WR WKH OML\S VG UG B W SIKEW UIDWD RI® FSHKH R @ PWM IQHE RURRGR C
GLITHUHQW W\SHHW RY VXEYWUD \BH W R NHQRZ & 8 G HZ UWRADK 1B MUH B RIQW HUYDW LR Q

.H\ ZRUGMUDPLF VXUIDFHVY PRGHUQ DUFKILRUWHFWXRIH S DVRWBHRIDWL O0LODQ GHWH

3 &(5%$0,& LV D PDUYHORXV PDWHWAWI®FHY > @ /LNHZLVH WKH UF
LW LV DQ LQFRUUXSWLEOH PDWHIXIDBGDPHQWDO WRR@YKRI FHUBHS F
OHWY{V ZUDS DUFKLWHFWXUH LQ ARYDVRHVL®HETXLUH DQG EULQJ
HYHQ EXLOGLQJV KDYH D VNLQ YDOXHV2SODVWLF YDOXHV2XQGHU V
/IHWTV FODG DUFKLWHFWXUH LQ GLDRRQE KN PP HDIEPHNIHY. F KDOSGH D U
WKH\ GR QRW VLPXODWH D EXLOWKIPD GO VULRH RIS\DKIDERHAY WR ZKL
EXW DQQRXQFH KRZ WKH\ DUH D ZKQEXKKDV LQILQLWH SRVVLELOLWL
WKH\ EULQJ WR VXUIDFHV D SODVWKR VINE®MDQDO\]HV *LR 3RQWLTYV
DQG SOD\ ZLWK OLJKW XQGHU WISODWRYHPMIQWHUDPLFVY EHWZHHQ W
RI WKH VXQ WKH\ DUH EHDXWLIXO WV @ ZLWK D SDUWLFXODU IR
OLODQHVH FRQWH[W ,QGHHG 0LOD
QWURGXFWLRQ ODERUDWRU\ IRU H[SHULPHQWLQJ :
([SORULQJ *LR 3RQWLYV UHODWRRZWKIRRQVLWKQOMNHIEGD PWRY WKH S
UHTXLUHV ILUVW K KWW ZELQUL QU RBRXPRWLPIOLWLHYV RI FHUDPLF VXU
H[LVWLQJ DUFKHQHFH VWEKHWEZRIGI® 0 U KKIL WAHIFOQAYUM RI WKH DUFKLYDO G
DUW DQG LQGXVWU\ EHIJLQQLQJ DYV WKKH &dWe DURKL)UHRR X BVWUPD
HDUOLHVW ZRUNV 3RQWL DVVLIJGRGOERQDRP LOFYGD W I FLWRK URLH 3 UF
H[SUHVVLQJ PRGHUQ DUFKLWHFWROUYHGL:RHQH ]VDPSBHURLYWIWHG D IX
VXUIDFHV D ODFN Rl SURMHFWLRGW LRRHODRYWHN ORIQBIHGR U Vi IDFO VF D \
HWF WKH QHZ ODQJXDJH RI EXLbGEHYLD¥DW KWMIVBIHIY Q DWRKH i Rdv WK H
D WRRO FDSDEOH RF BQIEDWK QB HG GLPKHID W IRHRPR@G SDUW RI WKH HVVD

&RUUHVSRQGLDUDXWKFHNVWD DVVRFLDWH SURIHVVRU
UHVHDUFK ILHOG 66' ,&%$5 DUFKLWHFWXUDO SUHVHUYDWLRQ



&RORU DV ODWBPLP®BXWHDFHY LQ WKH :RUN®&DALR 3RQWL LQ

FRQVHUYLQJ WKH FHUDPLF VXWDYFANWOGHNMVIJ@RGBHEPDWRV DQG YI
3ROQWL ZLWK WKH DLP RI XQGHKDNVUDE ®/IHPIL VWKLIH W R F KQUFDEL O LW
DVSHFWVY DQG FXOWXUDO FRQMVLGH UBHQMWROO WW R WWHIHH B\M VW UWKIHS
FRQVHUYDWLRQ RIKWWY LO/D WHRWUH W B8RARLGFH ZYD WHL H G @ 8 SH WPKHRDXEVD b U R
WR D IRFXV RQ WKH SULQFLSDO BKIWKURRNBDW LRQLPISHQRMWHU@E RH \
PRGHUQ FHUDPLF VXUIDFHV DOGVRURBLDG OVHWHROQWILROQWXHG DOO
GLYHUVH W\SRORJLHV Rl VXSSROW WEKRWHK DNKSH MBVDRHLRIGRM KK B U
HISDQGLQJ NQRZOHGJH WKDW RSBDQWXBXQBDU VLPHRLDWIRYFFHR U: KD W
FRQVHUYDWLRQ SUHVHQWY QRWDEOH TXDOLWLH
LODOWHUDELOLW\ WKDW PDNHV LW
QRW VXVFHSWLEOH WR FXWWLQJ
A>IB#&%(/-1C0&+%-#2D!7)102'&@!%)1!,&-./'#-'0&#! 'SRVVLEOH LQ RWKHU PDWHULDOV
WY C RRCEHFFQWOEOH 1
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7KH XVH RI FHUDPLF ppwHULDBYCL
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KRZ LW LV PDGH DQG LWV SDUWLEXQBY, 5K DLAFMN B H VM HHK widthy
PDWHULDO LV SURGXFHG E\ EDNLQP DY PuWKHPRHEYBWEYHRR! D pL
f& D PLIWXUH FRPSRVHG RI FQDy| JROLYSOYVYDRRXGHY 1 fé&
FRORUHG SLIPHQWYV SUHYLRXVO4 SRS X RE N Y wPUK ) BHDY Ok &
SUHVV 7KLV SURGXFHV D SURGXFW A} Wtk i & VKW PO QM X4F Wyl
LQ RWKHU ZRUGV YLWULILHG WM u3RBYRY ¥RY HYIEHD W iR E A w
TXDOLWLHV RI FOD\ FRPSDFWQHNW xRS CRRRBKIPHEWDYL wKLQ
ZHOO DV LPSHUPHDELOLW\  Q@RH RWRM- Wi aHYFRRUAEWR MAMHWDKUHVHY QW
LQDOWHUDELOKWW DR G XWRHW HREWHYPR DRGWDEOLVKHG > @ W
FRORU 60DEV RI VWRQHZDUH D Whb P B Wl RRIVIHSS VU WiKd! B R B »RAw v
WLOHV DQG VPDOO PRVDLF WLOHVQ TKEHRKOW OF th kR WV KB Hy fdk QW
WKH VLGH YLVLEOH DIWHU LQVHRR®OBWHRIDAG MORQ WEHH AP WR RolH G
HQDPHOHG > @ ODWW VWRQHZRON WIXFEMIHE SIRUERQWLQZDV R(
(G LV DYDLODEOH LQ D YDVW YWRHIHWKHHRU ZRWR U\Q JTRIO R ®D]HR QL
DSSOLHG WR WKH VXUIDFH FRQ@WRLGHWOEDIOLGRBRYWHAVH UMALF | L
GHFRUDWLYH YDOXH *OD]HV FDQ KH $IOFDRAUHEA Q9 RXRIBA QDMIG WKLV |
FU\WWWDOL]HG WKHUH DUH OLYHWKH QBVENY RO HDQD\ GHRRWD WU BRW!
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&RORU DV ODWBDPLP®BXWHDFHY LQ WKH :RUIN®RDALR 3RQWL LQ

ILQLVKHV WR ZKLFK QHZ 3LQ¥R®@ U XS WLGEIDHD JHIBWSHRIULDHO/DLQ WLOHYV
VKRXOG KDYH EHHIQVEEXOMDWON GR BWEE LIMODBHYDO ILQLVK LQ DUHD)
VXEMHFW WR SURORQJ H[SRVXUH WWRDZ KNWKX}H® 1031 D E® B RO X)W 1R Q
&HUDPLF WLOHV LQ WRQHV RI JUH
XQLTXH FRPELQDWLRQV ZLWK DOXFPF
,Q DGGLWLRQ WR EHLQJ RQH REMNKK \8UDEL®H RQD ® PWMHLODO V V
GXULQJ KLV OHQJWK\ DQG IRUW ¥QDB\W W I VR IEHHAY IDRYGED O LD R W LYR @AF K
FHUDPLFV DOVR UHSUHVHQWHG IRY *LR 3RQ OOWS@%/DIC#D%WJ‘OQQJ‘QB# 00!
RI KLV FDUHHU 7KH LQWHUHVW LQ WKH i 0G GHFRU
DVSHFWV RI WKLV PDWHULDO VDZ KUPLGHWKELYRVAH ZDRL B MULARGV *1
IRU WKH 5LFKDUG *LQRUL FRP S DIMVIHY \§ HGWRL B M RHIHVDWX W R Bl VAR IV WV
ZKHUH KH VHUYHG DV DUWLVWLFFGIUDHHRW RAD WIH 8 U B G X FRRLRQ GURIM G
W R DW WKH VDPH WLPH > @ ,Q 3R(
&HUDPLF PRVDLF WLOHV ZHUHEBDIERPH DUR® RQHDQRQWRRXV VHUL
SULQFLSDO WRROV IRU H[SUHV\AHWL K HREQHKWUWKRWX\RWHGFDPH
FUHDWLYLW\" > @ WKDW 3RQWL FGRHERWBQH B | VWRI KH. W LQ\DLVRIQY HD FBW L
JRU WKH DUFKLWHFW 0LODQ ZDVHWRM IHRERCISS HAWZRH @ K FKLW b
HYROXWLRQ RI LGHDV WHFKQLT R Bl 2D LB A AL O T M K
WKLV VR VPDOO \HW VR KLJKO\ 2
LQGXVWULDO SURGXFWLRQ 2VFE 8

AR

AN/I*&1%)1IF#0'&%?/ @DIK #1>L:;21%) 11>L=;2!

L} m™ N
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DUFKLWHFWXUH DQG WKH GHFRU & ; FDV
E\ FDVH WR XQLTXH IRUPV DV S
DOZD\V UHFRJQL]DEOH ODQJXDJ}

,Q WKH %YRUOHWWL +RXVH
(PLOLR /DQFLD FHUDPLFV ZDV VH HU
WR WKH ZDOOV RI D VL]DEOH VV_ H
FRORUHG WLOHV GLDORJXH ZLW RORU
VWRQH ,Q WKH $GHOH +R X
RK@$/-%?M*02#82RPSOHWHG EHWZHH
WKLV PDWHULDO EHFDPH LQVW LQ
WKH GHVLJQ RI IDoDGHV 7KH EI
VWRQH WLOHV LV IODQNHG E\ F( HYDO

5DVLQL 7RZHU GHILQ
VXUIDFHV

/ILNHZLVH LQ SXEOLF DQG H
FRPSOHWHG GXULQJ WKLV SHULR
ZLWK D VW\OH WKDW H[SUHVYV
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FKDUDFWHUL]JHG E\ VLPSOH OLQ(H$\é exQoWKE OR WLJ_|£$D\Q?DL(L2')RLGOLIEQJGRQFL
EALOGLQY DQG WKH (,$5 EXWQ&EHRJQ ORPWIID W KRY ASwK VWRQH DQ!

7KH DGMHF WUHYHHUU LQPMMRRURMHXU S MLIFE ® ESHDUV DV
HDUO\ DV LQ KLV YROXPH 3RQWL *
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)LJ 6WXGLR 3RQWL JRUQDUROL 5RVVMWXOESBGHODPLFBDRR PRG&HES8&8 &EHQWUR
&RPXQLFD]JLRQH 8QLYHUVLWj GHJOL 6WXGL GL 3DUPD )RQGR *LR 3RQWL

'XULQJ WKH V. WKDQNV WR KRKHWHR[ PHIDLPHIW DY GRW K XV P XV W
FRQGXFWHG DEURDG ZKLFK OHGIRB WKH BRQ@Y VRU XEMH R/X @ IDWIGHO L
9LOOD 30DQFKDUW DQG $UURRLY LV WKEB @DQDBNEWYSH JHQHUDV
DQG WKH 9LOOD 1DPD]JHH LQ 7HKHWPQ WKH DVMRWEAWWLRQ WR FHUI
LOQWHQVLILHG WKH XVH RI FHUDBKE® GUDEIS/REWREX EN G UDXWWIVKE LQC
FROODERUDWLRQV ZLWK FRPSDQH HS/UW Y D MG Z |RAHIRBIER.-Z & T8 UIKH\F XWR) H C
GHYHORS QHZ SURGXFWV IRU PR @/HH® DW ERKQ M/ +HBRDAMDY FHKANHPWG XD S H
7KH XVH RI FHUDPLFV WR TXDOLLDORoBBHVLOHMSXBEHQWRQWRLIV GLU
WKH DUFKLWHFW D WRRO WKDW 3RHWYFDSDW B W GLF DWKHHGGWRL\Y K W SR
WKH SODQGVFDSH JHQHUDWLRQ RRRBUFKRSHRWXYU B L ROMFRI QR] LIQRIL W
WKLV PDWHULDOYV DELOLW\ WR BRIWDILQ WK H MAKIHFWLE LOWWQQRIXOIBE R
VSDFH 37KH $UFKLWHFW WKH $WRWSOWVWKFWREPYQWYV HHFDWNE E\ V
LQ WKH HQG KH PXVW FRPSRVH DLWBQWKNED FHR PO/QR\ ZIQL K KDWHG L
ZDOOV DOZD\V QDWXUDO RU XUEWDDIW RVXK R IFD VHL PO \VEH LWK HR 1 JC
DUFKLWHFW FUHDWHV D WRZQ 7KUY GR®PHWY XWREP FM K H ZXFRIHD SDQPFHQ W
RI WKH HOHYDWLRQ DQG GLPHQWLKRQYRD&OHEQ WW B 0D GB® ORU6 WD W
VXUIDFHV WKLVRUVWKKHUWHARYRQ DMKQVEL VYL RKBLRFEDRBO®Q\LQJ W
UHDVRQ IRU WKHLU UHOLHIV W RKAD{MW WKH PHUR K VW H AW K L @Y INHDARLZH

PROSPETIO

,XDY $UFKLYLRQ@GRIHVMRWILR &DVDOL ,8%9 $3
&DVDOL IRW \% Q



&RORU DV ODWBPLPBX&WHDFHY LQ WKH :RUIN®D@LR 3RQWL LQ

UHVXOWLQJ IURF RRPELIQBWH@W DIRWRVDRQGPSRUWDQW FROODERU
FRORUV WKH QHZ WLOHV FDOOKE HGRIDFARQ ®VIDPHPEURBOHEXVLQHYV
sDVKODU’ DQG 3SHEEOH" PDUN WKFWSPHMVIDRP WRIP WKH TERBEWROOHI
VXUIDFH Rl WKH FODVVLFDO PRVEHWWHER 1 PR GWR DIRUBVDKWRW
ILQLVK FDSDEOH RI JLYLQJ 30 LJEWRKWWHQMXRG ZRXXIFH PDRIN DQ LF
YROXPHV DQG UHIOHFWLRQV RI PRPISW @D QBRZOWUG ® UHQHZHG LPDJ
7KH DQDO\VLV RI WKH GRFXPHQWIDOHMN P HBRQXBIUQYHGIE\RRKIHQG PF
DUFKLYH &6$& &HQWUR 6WXGL GHIEBUBWHKAE YA\RKBOG O YDULDWL
&RPXQLFD]LRQH DW WKH 8QLYHGVLWVULRJ IDRPDWEKRURZRI WKH VD
UHFRQVWUXFWLQJ LQ GHWDLO WHOR/SBAGVDER PRI\ IRY WEKUHH D WWFHK G WE\F \B §
LOQWHQVLYH FRQWDFWYV ZLWK W K FRAP-SWDIRA LIFQLW B W VW W\ GXFRQD W K GV
SHULRG 7KH GDWH WK $SULO VLGN FHHOL @3 RQ WKH
GUDZLQJV RI PRGBGV YR WeKH &HUBPLAKHR WRQHG FRPELQDWLRQ R
-RR HDFK HOHPHQW LV GUDZQ D@VEODH | RHXIHY LWLWRHDQG GUDZI
VHFWLRQ ZLWK D GHWQGODRSDUGERLFIR@®HNL 6 $ & , ( LQ 7XULQ (DFK
DWWHQWLRQ WR WKH SRVVLELOWWN WHR FFHRW 8 RF HF KMKRP [BW Y F ID\QHG
HOHPHQWY DQG WKH FUHDWLRQ RRQG@SWRHDQXPLHFRIXNV SRVVLELOLWL
‘KLOH QRW LQYROYLQJ KLV ZRUNMJILQ 0OLODQ WKHUH ZDV
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)LJ 6WXGLR 3RQWL )RUQDUROL 5REMHO GHURRUBPWVYURKNHIORRBWWL J&6$&
6WXGL H $UFKRIRRRQEADBROH VBQEMBOIDOWRG)IR®IGR *LR 3RQWL

&HQWUR 6WXGL H $UFKLYLR GHOOD &RERBR& FPRIGRAFRH *RRES$ARRNRQCRIHR\WRWL 6 $
*LR 3RQWL &HUDPLFKH -RR FROO7TRULQRQY 3FROO 35 L LG



&RORU DV ODWBPLP®BXWHDFHY LQ WKH :RUN®&DALR 3RQWL LQ

7KH PRGXODU FRPSRVLWLRQ RI0GDIDQYN & W XNOLHPHVQMWR/Z DB V
DOVR H[SORUHG LQ IRU *DEESDQEBOL B BIWDMHKODU WKH
FRPSDQ\ IRU ZKRP 3RQWL GMYHORSK ®DNKH SURRIHAWKH DWWHQWLE
THN#"H2/3)2 > @ UHGXFHG WR VENWRLOLQJ RI WKMKWHXUIDFHYV RI Wt
GHFRUDWLRQ RI WKH WLOHV LV EDWFW RSH & WL VF HPGID \R1 [FRQUXW K |
\HOORZ DQG ZKLWH DOORZLQJ 3REFMWX+HO GRPERIMMIFRE@RRDLFY D
QXPHURXV YDULDWLRQV RI GHVLVQWYBQGGEBRPRQG *EMWUDWV I@OEEHG WR
WKDW LQGXVWULDO SURGXFWLRE&XLIOIRLQUHYDRR QB WRIDD ® BE® DKHH (¢
PRUWLILFDWLR® ®IZHD QWDNAN RK UFWURFIWFLIQQWKKH VDPH FRRR W BYW
LPDJLQDWLRQ RI DUWLVWYV DQ G USI®HIWIDIQWM WD RIQUQUHRPLWXVYV VH
DUFKLWHFWV PRGHUQ LQGXVWURD @ ISH R QX PAMDIOFOD W LIRIQ \R IL QY IKID L MQ
FKRLFHV > @ RY6S%1#! 1#%/?A!1 OY6RIRH) & +%-/)J! ' #! -.0&-.!

7KH VHFRQG SRVW ZDU SHULRQ@TD/EZS WKH$EUWO RI1 0L\ORDAH SUHVH
KDYH UHSUHVHQWHG IRU 3RQWLYBUSGBIHM/DHOHG EROQWHIW ZIRWFK V
H[SHULPHQWLQJ ZLWK WKH QHZ NISRMRQY HWERV \PIHELOR BV HRIRLQ V!
FHUDPLF VXUIDFHV ,QGHHG WHKEWIPHDLWHWLOBVEWRDEHFWQYHO\ R(
DOPRVW FRQVWDQW SUHVHQFH LFRQ¥ ZHRWN /GG RRQ K KFHN LQILOO Z
SURYLQJ LWV DELOLW\ WR DGDSWRMRVDIUGHD) GLITHULQJ FRQWH[WYV
IURP UHVLGHQWLDO EXLOGLQJV 566PtROVKN LRU MKBRIQWRGHV RI

+RXVH LQ YLD 9DOOD]]H &IODIDD@ G UL +RXMRROMAHBW®HG -RR
H[WHUQDO EDVH 13 EXLOGERWKQGUIDPRRG 3WR®RDQG I0DW
WR VFKRODVWLKEDUFKLWHFREDEFHVEKIHWVK WKH RWKHU EXL

DQG 6FKRRO Rl $UFKLWHFWXUH DMLOW KW BRIGILWHFRPLER &I JH OD@W H L

WR FRUSRUDWH DUFKLWHFVRX U DVWFRQRB FNR/QEWH)EBWIQQD FRP ¢

EXLOGLQJ (GLVRQ EXLOBL@GERZV LGLVYRBE®HG JODVV 7KH
WRZHU $VVRORPEDUGD EXLOGI6QUS WWPEWW G H VIDODJERH V. W K H
5%$6 %DQFD GHO ORQWH WKHOR@WWKRUKDW GHSHQGLQJ R
EXLOGLQJ 6DYRLD $VVLFXUDJHRQH FE LOLG IKQWW W RV RVORA/D MKHD @ J HH
UHOLJLRXV DUFKLWHFWXUH 6W /REDWKBHQYBPQMWDWIMH SRLQW IURP Z
6W )UDQFLV RI $VVLVL DW )RSREYHYR HG’ 6W

&DUOR +RVSLWDO &KDSHO 7KH SRVVLELOLW\ WR UHQGHU WKk

7KLY ODWWHU ILHOG SUHVHQWAH IIDoSGHWLLAEUDIUMD D QA RKYHU |
GRFXPHQWDWLRQ GHGLFDWHG WRR OWIKIHKK W FDVAN WXHWERQLWL RMQKR |\
YRWLYH WHPSOH RI 6W )UDQFLMWXQGSVPLIYRQWRUIWUGBBVEIQV IRU W

&6%$& )RQGR *LR 3RQWL 7HPSLR YRWEBR&GL RBO@®R)VUDR FFREPWRL &KLHVD GL 6

OLODQR FR@Q 35% LG DOOY2VSHGDOH 6DQ &DUBROOLODQRLQY
&6%$& )RQGR *LR 3RQWL 7HPSLR YRWLYR GKIEBDWYD ) UDFFHUVWD SULQFLSDOH

OLODQR SDUWLFRODUH IDFFLDWD WHPSLR VXO VDJUDWR

PDJJLR VEDOD LFROID S LG $GYHUWLVLQJ SDJH RI &HUDPLFD -RR O
&6%$& )RQGR *LR 3RQWL 7HPSLR YRWLYRWREGDRQ )UDQFHVEFR

OLODQR 3D UWDIWR OOLWWD I BB UR RFBKSIBD QRQGF *LR 3RQWL 3ROLWHFQLFR

VDJUDWR DSULOH VFDOD LGF RFRA® O LOYQB585%



&RORU DV ODWBPLPBX&WHDFHY LQ WKH :RUIN®D@LR 3RQWL LQ

DQG LQ SDUWLFXODHRZHRYWUW KW ZEX L@ & K ) UL HNOGE RR;
DV \WM&HJI?/* V X WISDIVQ*IGRH3G QWL BV R WYXHFN D EDODQ
UXVWLFDWHG EXVK KDPPHUHG FRQRUNWYHHEDYE PRIGHI IGPUMKHIGH[S H
RQ WKH XSSHU OHYHOV LQ YHU\ NRKIL QWKIHQ 6 HPF® & H& G\UH RDMWHQ L %
-RR PRVDLF WLOHYV GDWLQJ EDFN WR VKRZ FHUDF

GLDPRQG WLOHVDM&EGEOQD VDKW LOH!L
d YLD 3ULQFLSH $PHGHR IODQNHG
ILQLVKHG LQ VODEV RI 1XYRODWR ¢
]
qv

1.30

2.90

1 KDPPHUHG FRQFUHWH EDVH
| ,Q ORQWHGRULD RIILFH EXLOGLQ.
-4 KLV QLQHWLHVY DPSOLILHG WKH Wt
i D YROXPH ZKRVH IDoDGHV DUH GHI
- VFDOHVY DQG WKH DOWHUQDWLRQ R
%!‘?1] g ZLQGRZV )LJ 7KH SURMHFW GUEL
A% 3 DQG GR QRW DUULYH WKLV W
( ks OHYHO RI GHWDLO IRU WKH VXUIDF|
GUDZLQJV DOUHDG\ VKRZ WKH FK
~ FHUDPLF HOHPHQWYV i FP ERWHI
_@j WKDW ZRXOG EH LQGLFDWHG LQ

I

30

CERAM (CA BAANCD Al
A PUNTA DI DIAMANTE %

6DFFHU FRPSDQ\ DOWHUQDWLQJ Z
e | ZKLWH FHPHQW' EDQGV RI JODVV
Forba | DQRGL]HG DOXPLQXP ZLQGRZV' E\ ¢
T T | 7KH YDULDWLRQV RI OLJKW GXUL:

| | HPSKDVL]H WKH JHRPHWULF DQG F
WKHVH FERDRHMY GLITHUHQWLDWH G
GLDPRQG UHOLHIV VRPH VHW LQZ
| RWKHUV ZLWK D GRXEWQ D IQFHWRDH
| FROQWDLOLQJ UWZR GLDPRQGVY SHLU
7KH JUHHQ PRVDLFV ZLWK GLII

|
S

¥ PDUEOLQJ ZHUH SUHYLRXVO\ XVH
B ‘ %LMHQNRUI ZDUHKRXVHV LQ (LQC
G SURGXFHG WR KLV GHVLJQ E\ 6DFF

)LJ  BWXGLR SREWVYVROQQD UDODGH GEWBI(QGE%L\.&L}_‘BQ DOVR EH IRXQG RQ '
UHVLGHQFH IDFLQJ WKH FKXUFK VTXDUH WK $SULO VFDOH

SDUW <« &6%$& &HQWUR 6WXGL H $uFKL\E_&L&%IO(BJ&RPXQLFD]LRLQ@ 0OLODQ WK
8QLYHUVLWj GHJOL 6WXGL GL 3DUPD )RWYIAR GURRHWN WKH DUFKLWHFW

&6%$& )RQGR *LR 3RQWL 6HFRQGR 3R69¢]RRORRVHRIFIRIMRQWEIGRULD O0LO|

OLODQR FRQQY 35% J)DFFLDWD VX YLD $QGUHD 'RULD ILD¢(

&6%& )RQGR *LR 3RQWL 6HFRQGR 3DDDIDR ORQWHBFBIMIMWID VX YLD * % 3HL
OLODQR J)DFFLDWD VX YLD 3 $WPRHDGHDR PDPODFRLORWDD/X YRWWREUH \
VFDOD FROD@Y 35% FROO LQY 35% LG

&6%$& )RQGR *LRPBARQMWRQWGIGRULD OLODQR
FROO LQY 35% LG



&RORU DV ODWBPLP®BXWHDFHY LQ WKH :RUN®&DALR 3RQWL LQ

FDSDEOH RI GRFXPHQWLQJ DUW
LQGXVWULDO LQQRYDWLRQ $00O
HIFHOOHQW LQ WRILBNWB PLUFRFSIHW MAL
DUH IUHTXHQWO\ VXEMHFW WR GHYV
IRUP RI FUDFNLQJ VSDOOLQJ GH
HOHPHQWY WKDW UHSUHVHQW D |
HIILFLHQF\ RI PRIG/H UK B/ XWDIOVHV F
SKHQRPHQD DUH QRW JHQHUDOO\

T 4\ ) AW\ DJLQJ EXW LQVWHDG WR HUURUV L

di9)] ARN SULQFLSDO FDXVHV RI GHWHULRUD

‘ F| [ Al) y LQFRPSDWLELOLW\ EHWZHHQ VX
/ I‘ \‘ y GHWHULRUDWLRQ RI WKH VXEVW

:. EDVHG RQ YLQ\O RU DFU\OLF UHV
JLJ BWXGLR 3RQWL JRUQDUROL ORQWYEEY POR Y FORO GABPUR[LGH 2DV
IRXU GLIITHUHQWHW\@HNHRIDPLF WLOHV 'L 5HVWD

DFWLRQ RI DFLG VXEVWDQFHV FDL
RQ FHPHQW PRUWDU

y DSSOLFDWLRQ WR VXSSRUWYV DI
,Q *LR 3RQWLYV ZULWLQJV WHKHVERDFHXKPXH HVWDEOLVKHG
EHWZHHQ FHUDPLFV DQG DUFKYWSRRUWXUXDQWVWPRWRPWWHIGD OV
RWKHU WKDQ E\ DHVWKHWLF FKBYUDFRWHNEOMW IGAMIHDBE@RH B\Q WK
UHTXLUHPHQW\WRG GRUDHEQB LWDDQG WHHSSBEUWY LV JHQHUDOO\
WKH FKRLFH RI WKLY PDWHULDGHWHUWRBRWDLBQV LRKH @R ORPXMI G7 |
HQYLURQPHQWY VXFK DV ODUJH GLWRDWHKMUD®LIFV \LQUIDFW WP SH
ZRXOG RIIHU D YDOLG DQG PRWHG KGHMLIREY B DR S W LHRHF DKKPHQWKH H
SODVWHU PRUWDUV RU UNRNVWRVWKDYW (RHEHR
7KHVH ILQLVKHY QRZ UHSUHVHQWJDQ L P/IRHU W PR QWWPIMWH DIFMA RQ |

WHFKQLFDO DQG DUWLVWLF OHJDED 0RWU QRIR GHHWWD MKIFFHKQ W ¥ IDAYCAJ HD C

AUTK A" ##E&/*&%'[*) 1 *+IB#E&Y0 (/- ! CO&+%-#2! |

- ceramic tiles
V)
l adhesive

(acrylic or epoxy resins)

——

4{— - mortar (cement)
= = k.4 provision of expansion joints
l structure
. | 7 ] bt m (reinforced concrete or masonry)
yLJ &HUDPLF VXUIDFHV 'HWHULRUMMLGOVIICHPIPRPIHRYXD AHVOKORNGHG W R



&RORU DV ODWBPLB®B XUHDFHY LQ WKH :RUN®DQALR 3RQWL LQ

OB i e | , Fo . |

)LJ '"HWHULRUDWLRQ SKHQRPHQD RIFP RRISUQHFW U DP LF[$ X0 VLRV R) R WEJLILFD
KDLU FUDFNV RI XQJOD]JHG SRUFHOD[}BGWIRWVHOD L QU VAWKV HEXRI WRJIWRH H[SXC
GHWDFKPHQW DQG IDOOLQJ RI PRVDSFLWIARUNY H | Y GHVDIOWL\RPVWERREWRRHW D U\
KDLU FUDFNV RQ *GLDPRQG  XQJOD]HG BRUEHDPRQ GN DOMHNO D KH G UDRFWFHODLQ WLOt

'KLOH WKH GHWHULRUDWLRQ RURRG PKSPIRFDW WHDMY \WD Q FHHD GG
WR GHWDFKPHQWY DQG IDOOLQJVRIPWLOHYRW WUPRP RRQ QD MKG SR L
IRU IDoDGHV ZLWK D FHUDPLF |IBERHOKRPHOQRRH DPODWHE RVR WKI
3RQWLYTV DUFKLWHRWIKGILLQWYLOHWHULRDOWLRQ RI WKH HQDPHO |
GLIIHUHQFHV LQ WKH EHKDYLRQRNQGH QWHIDDOHS VX IIMIIWRHQ RRRZ B IDQ
FRQVHUYDWLRQ RI VXUIDFHV LCSURVOIDFANIRG DNRLWYW \8 KWHHIVHF W
VXSSRUWV WR ZKLFK WKH WLOHWERDH D FXDLQIH V)LUQ WHPSHUDWXU
$ SDUWLFXODUO\ H[SOLFDWLYHSHKBE@RBPHQL RIIFHWUBENEQWBRIKG H[S|
ILQLVKHV RI WKH 6W &DUOR +RVZEIHQDIO &K B &HROXW V@G K KHUH
WKHUH LV DQ HYLGHQW GL||HUH8&%LOQ %I%Hg WDWH RI
FRQVHUYDWLRQ Rl WKH PRVDLFV L DOOH UHLQIRUFHG
FRQFUHWH DQG WKRVH RQ PDVRQ&NUMALDO/XDIDFWYV7RHH LVRQJ V
VKRZV VHULRXV DQG ZLGHVSUHD®BDSKHQAPPONQDQRWRHDERURJIRI *LR ¢
FDXVHG E\ WKH H[SXOVLRQ RI WKSRERQFU® N K DFEFSNUR® \RL PAE UHQHZ
'LYHUVHO\ WLOHV DSSOLHG WR L§0DOWKZD @DFHV KR A [E XOLHOVGLHU V
HIWHQW Rl GHWHULRUDWLRQ O LIPRS\RLGN VRWW X Bl PBIOMH @W [P RRIXWFIXU
DQG RU WKH DGKHVLYHV JHQH UDBHP\RWYK M B DYW\HHG R IL Q HINGDGLKVR HROQV W
DQG IDOOLQJ RI HQWLUH PRVDLFGMNVNQBQHELE\ BRQWL DURXQG WKH
'KLOH WKH XQJOD]HG SRUFHXUQDFRHIMORV PDQYZRUNYV WKDW FF
FKDUDFWHUL]HG E\ WKH VFDUFH HENRUY SR/IL PR RH ZQ WHWF BIQWBHB W X |

7KH FRPSDQ\ 7HDPSRIFNDWD®IG LQ UHSURGXFWLRQ RI
PRGHUQ FHUDPLFV PRVDLFV DQG NNOLQNHU WLOHV IRU UHVWRUDWLRQ ZRUN
KDV SURYLGH G W RH QW DRIYHR W QWHUYHQWLRQV



&RORU DV ODWBPLP®BXWHDFHY LQ WKH :RUN®&DALR 3RQWL LQ

WHFKQLFDO DUWLVWLF DQG DU$H{L|'WLH'II'FF@'RHD'O FXOWXUH LV QRZ |

ULVN RI EHLQJ ORVW GXH WR D ODFN RI VWHPDWLEF VWXGLHYV
* %#"7P%& JH#"'0&%A! EP%&-./'#"0&%! V! 0)!

RQ WKH FRQVHUYDWLRQ RI WKH )@QZI%%J-L' W S ULRQ LWe\ Rblo WK H

EXLOGLQJV > @WRUR & 3/D FHUDPLFD PLQFRUUXWYV
,Q PDQ\ FDVHV WKH GHWHULRUDWLRIR RR®PWRIGHUQ VX UNBREHAR
KDV OHG WR ZLGHVSUHDG DQG& GfiWLk %Lmo%%%mwmﬂ(o;“ww

VXEVWLWXWLRQ LQ VRPH FDVHVY @bV DO & QXU ¥bsnRubRy@H Z
PDUNHW IRU WKH SURGXFWLRQ D Q GRUHHBURIGHEFIY R RIOQRH V& HQW VRIRU

WKH UHVWRUDWLRQ RI PRGHUQ D>U@'?<EW*|¥VFLW‘%(\;§J'DC?(—;P’ADOQLODQ SLIJIROL SS

,Q 0LODQ GLIIHUHQWE GEHIHRHHW, '&'UBBND){NFIO*)/DD%I%2%I%°°P/WL/Q°@Q (OHF'
WLOHY KDYH EHHQ FDUULHG RXW £V WKH 6W &DUORQ+RWHLWD O

&KDSHO QRZ 6W ODULD $QQXQFEDB 38 W HRR &'RYLARRRH S/ # 0&#!>L:X
Al 11/l I E/-/'&00! !
PRVDLF WLOHV 3GLDPRQG’~ JUH\ Fmﬁ%gf’?”’flﬂy"o%ﬁﬂuDWD 4XRGC

"*(02!,1#?# FOLQNHU UHOLHI WLOHRVg R XVILD Y Grolebd#rebbo/-mbin?29%! -%2%A! 7!
FP WKH ORQWHFDWLQL EXLOGLQJ JSHPHS6R 0P Q OORHS PLR VIIL FWDOLDG
WLOHV ZKLWH FRORU 1| FP 3GLb|@d’ééHoFodBQ|(|Hu w8 H{PILRQROLVPF

R *U L1 1 10006&%(# Q ,WDOLDQ
FRORU 1T FP LQ WASRORJLHYV UéM'UDEﬂN{&/uH9/)Lkl|v|/&/++lﬁ/!eu~kl§sl 9629%3! /2!
EDV UHOLHI DQG IODW WKH ORQMUOHGRWLE RDEOHY EXHOMDL QUQ , WD

JOD]HG SRUFMQADMIHY PRUDLPWLRQV ®PHD HH fJURP WLOHV WR VXUIDF|
?%2!*+17'%?/% B#&O/dUEEN% -#214+*& 1 &-.['#-'0&#1%) 1!

FP  Po4o#D K&/+J?PEXLOGLQJIV DW WKH %%Q)EWA) HE&¢ EUF%I*I>HGLWHG E\) ,UDFH
GL OLODQR JODJHG SRUFHODLQ PRYDLEFLWLOHYV 3GLDPRQG’

JUH\ FRORU i FP UHOLHI PRVMEARFHWLOHYV GIWRONBRIQR)*ANIO0/1%!

FRORU 1 FP DQG WKH IRUPHU 68% E&‘ﬁi&D’#ﬁWti?)'(%TLUQES’D 4XRGOLEH'

EXLOGLQJ HQDPHOHG JUHHQ UHQL@RIQR,\H_VDLF W Ls@ M0 @IOIHN O LG LV H I Q |
%RWK HFRQRPLF UHDVRQV KLJK $FEEWLRIWPR QD HIDODWRLR QOEE L BQ

ZRUN DQG WKH QHHG WR UHWDLQOL\HRQ(BZYLVXDOLQ WRALAQY\ RI
SDUROL ER 20$#&+/-! #2'#&)#! 1#3?/' #1/+/-/A!

PRGHUQ DUFKLWHMNKAUS UL QH L[SFDR)Q%DQ/)&\é,I—k)I#&ﬁU, SRR/ #1 1/) (%)0'H)9/*)#
UHSODFHPHQW ZRQWNW KHK MW XUH B UWN BRIIHQ RY LEPIWUDOLQHD SS LC
FHUDPLF VXUIDFHV > @DULVL 7)&*10-*&@!N22%@GLWHG E\ 8 /D 3

7KH RQJRLQJ UHVHDUFK LV DEPES)Q%@EELEQY&G%%V@B@QWOOL .
VIVWHPDWLF FKDUDFWHUL]DWLRQ RlyR KinRRP ER DL HOGBVWHG Ry WAKAT
GHWHULRUDWLRQ RI PRGHUQ ILQL\FKHNYDQXIU B\DXQUMDE G0 b XIF F2AY' Y Q B DD

LQYHVWLIJDWLRQV DQG H[SORULQJ %ﬁ\’/‘Q/FLPEWH %%z*L\?V\F@BWHJ*LQ\PPﬁB'

HUWH VXO DWXUD VXO PLVWHI

FROQVHUYLQJ WKH HOHJDQW DQG GL \b\ﬁ/éé}f\g %BEQR(B{DQ\H6®FQW9WL)E)%\-|

DUFKLWHFWXUH LQ ,WwDOLDQ
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