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   A preparatory course assembled for the 
Architectural Record Examinations

Data accumulated from Kent Ballast's “Architecture Exam Review,” 
and various sources of the Internet

(This is only for educational purposes)
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fkqRlar`qflk
 mêçíÉÅíáåÖ=ÄìáäÇáåÖë=Ñêçã=ï~íÉê=äÉ~â~ÖÉ=

~åÇ=íÉãéÉê~íìêÉ=íê~åëãáëëáçå=~êÉ=íïç=çÑ=
íÜÉ=ãçëí=íêçìÄäÉëçãÉ=íÉÅÜåáÅ~ä=éêçÄäÉãëK=

 t~íÉê=Å~å=äÉ~â=áåíç=~=ÄìáäÇáåÖ=Ñêçã=
ìåÇÉêÖêçìåÇ=ãçáëíìêÉ=~åÇ=ÖêçìåÇï~íÉê=
~åÇ=Ñêçã=éêÉÅáéáí~íáçå=çå=íÜÉ=êççÑ=~åÇ=
ÉñíÉêáçê=ï~ääëK=fí=Å~å=ÑáåÇ=áíë=ï~ó=áåíç=~=
ÄìáäÇáåÖ=íÜêçìÖÜ=~=ëìêÑ~ÅÉ=ã~íÉêá~ä=ëìÅÜ=
~ë=êççÑáåÖ=çê=~=Ä~ëÉãÉåí=ëä~Ä=çê=íÜêçìÖÜ=
àçáåíë=~åÇ=éÉåÉíê~íáçåë=ÄÉíïÉÉå=ã~íÉêá~äëK=

 jçáëíìêÉ=Å~å=~äëç=ÄÉ=ÖÉåÉê~íÉÇ=ïáíÜáå=~=
ÄìáäÇáåÖ=Ñêçã=ÅççâáåÖI=ëÜçïÉêáåÖI=çê=ëáãéäÉ=
Üìã~å=Ü~Äáí~íáçåK=qÜáë=ãçáëíìêÉ=ãìëí=~äëç=
ÄÉ=éêÉîÉåíÉÇ=Ñêçã=éÉêãÉ~íáåÖ=íÜÉ=
ëíêìÅíìêÉK

 tÉ=ïáää=ÇáëÅìëëÉë=íÜÉ=ãÉíÜçÇë=~åÇ=
ã~íÉêá~äë=ìëÉÇ=íç=éêçíÉÅí=~=ÄìáäÇáåÖ=Ñêçã=
ãçáëíìêÉ=~åÇ=íç=Åçåíêçä=ÜÉ~í=äçëë=çê=ÜÉ~í=
Ö~áåK

Image sources:  http://www.inspectapedia.com, http://www.relaxedhomeschool.com,  April 2008
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a^jmmRllcfkd
 a~ãééêççÑáåÖ=áë=íÜÉ=Åçåíêçä=çÑ=

ãçáëíìêÉ=íÜ~í=áë=åçí=ìåÇÉê=
ÜóÇêçëí~íáÅ=éêÉëëìêÉK=qÜáë=
áåÅäìÇÉë=ï~íÉêJêÉéÉääÉåí=
Åç~íáåÖë=çå=ÅçåÅêÉíÉI=ã~ëçåêóI=
~åÇ=ïççÇ=ï~ääë=~ÄçîÉ=Öê~ÇÉI=
Äìí=íÜÉ=ãçëí=íóéáÅ~ä=ìëÉ=çÑ=íÜÉ=
íÉêã=áë=Ñçê=ÇÉëÅêáÄáåÖ=
éêçíÉÅíáçå=çÑ=ëä~Äë=~åÇ=
ÑçìåÇ~íáçå=ï~ääë=ÄÉäçï=Öê~ÇÉ=
íÜ~í=~êÉ=ëìÄàÉÅí=íç=Åçåíáåìçìë=
ÉñéçëìêÉ=íç=ãçáëíìêÉK

Image source:  http://www.answers.com, April 2008
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a^jmmRllcfkd
 qóéÉë=çÑ=Ç~ãééêççÑáåÖW

 ^ÇãáñíìêÉëW=s~êáçìë=íóéÉë=çÑ=~ÇãáñíìêÉë=Å~å=
ÄÉ=~ÇÇÉÇ=íç=ÅçåÅêÉíÉ=íç=ã~âÉ=áí=ï~íÉê=
êÉéÉääÉåíK=qÜÉëÉ=áåÅäìÇÉ=ã~íÉêá~äë=ëìÅÜ=~ë=
ë~äíë=çÑ=Ñ~ííó=~ÅáÇëI=ãáåÉê~ä=çáäI=~åÇ=éçïÇÉêÉÇ=
áêçåK=qÜÉó=ã~ó=êÉÇìÅÉ=íÜÉ=ëíêÉåÖíÜ=çÑ=íÜÉ=
ÅçåÅêÉíÉI=Äìí=íÜÉó=ã~âÉ=áí=ãìÅÜ=äÉëë=
éÉêãÉ~ÄäÉ=íç=ï~íÉêK

 _áíìãáåçìë=Åç~íáåÖëW=qÜÉëÉ=~êÉ=~ëéÜ~äí=çê=
Åç~ä=í~ê=éáíÅÜ=ã~íÉêá~äë=~ééäáÉÇ=íç=íÜÉ=ÉñíÉêáçê=
ëáÇÉ=çÑ=íÜÉ=ÑçìåÇ~íáçå=ï~ääK=qÜÉó=ã~ó=ÄÉ=
ÄêìëÜÉÇ=çê=ëéê~óÉÇ=çåI=Å~å=ÄÉ=~ééäáÉÇ=ÉáíÜÉê=
Üçí=çê=ÅçäÇ=EÇÉéÉåÇáåÖ=çå=íÜÉ=íóéÉFI=~åÇ=
ëÜçìäÇ=ÄÉ=~ééäáÉÇ=íç=ëãççíÜ=ëìêÑ~ÅÉëK=qÜÉó=Çç=
åçíI=ÜçïÉîÉêI=ëÉ~ä=Åê~Åâë=íÜ~í=ÇÉîÉäçé=~ÑíÉê=
íÜÉó=~êÉ=~ééäáÉÇK
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a^jmmRllcfkd

 qóéÉë=çÑ=Ç~ãééêççÑáåÖ=ÅçåíK
 `ÉãÉåíáíáçìë=Åç~íáåÖëW==låÉ=çê=

íïç=Åç~íë=çÑ=éçêíä~åÇ=ÅÉãÉåí=
ãçêí~ê=Å~å=ÄÉ=íêçïÉäÉÇ=çîÉê=íÜÉ=
ëìêÑ~ÅÉ=çÑ=ã~ëçåêó=çê=ÅçåÅêÉíÉ=
ÑçìåÇ~íáçå=ï~ääëK=jçêí~ê=Åç~íáåÖë=
~êÉ=çÑíÉå=ìëÉÇ=çîÉê=îÉêó=êçìÖÜ=
ï~ääë=íç=éêçîáÇÉ=~=ëãççíÜ=ëìêÑ~ÅÉ=
Ñçê=çíÜÉê=Ç~ãééêççÑáåÖ=ã~íÉêá~äë=
çê=Äó=íÜÉãëÉäîÉëK=mçïÇÉêÉÇ=áêçå=áë=
çÑíÉå=~ÇÇÉÇ=~ë=~å=~ÇãáñíìêÉ=íç=
íÜÉ=ãçêí~êK=^ë=íÜÉ=áêçå=çñáÇáòÉë=áí=
Éñé~åÇë=~åÇ=äáãáíë=íÜÉ=~ãçìåí=çÑ=
ëÜêáåâ~ÖÉ=çÑ=íÜÉ=ã~íÉêá~äI=ã~âáåÖ=
~=íáÖÜíÉê=ëÉ~äK
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a^jmmRllcfkd
 qóéÉë=çÑ=Ç~ãééêççÑáåÖ=ÅçåíK

 jÉãÄê~åÉëK=qÜÉëÉ=ãÉíÜçÇë=
áåÅäìÇÉ=ÄìáäíJìé=ä~óÉêë=çÑ=Üçí=çê=
ÅçäÇ=~ééäáÉÇ=~ëéÜ~äí=ÑÉäíë=çê=
ãÉãÄê~åÉë=çÑ=ÄìíóäI=éçäóîáåóä=
ÅÜäçêáÇÉI=~åÇ=çíÜÉê=ëóåíÜÉíáÅ=
ã~íÉêá~äëK=eçïÉîÉêI=ãÉãÄê~åÉë=
~êÉ=ìëì~ääó=ìëÉÇ=Ñçê=ï~íÉêéêççÑáåÖ=
ï~ääë=ëìÄàÉÅí=íç=ÜóÇêçëí~íáÅ=
éêÉëëìêÉI=~åÇ=íÜÉáê=Åçëí=~åÇ=
ÇáÑÑáÅìäíó=çÑ=~ééäáÅ~íáçå=áë=ìëì~ääó=
åçí=ï~êê~åíÉÇ=Ñçê=ëáãéäÉ=
Ç~ãééêççÑáåÖK

 mä~ëíáÅëK=páäáÅçåÉ=~åÇ=éçäóìêÉíÜ~åÉ=
Åç~íáåÖë=~êÉ=~î~áä~ÄäÉI=Äìí=íÜÉó=~êÉ=
ìëì~ääó=êÉëÉêîÉÇ=Ñçê=~ÄçîÉJÖê~ÇÉ=
Ç~ãééêççÑáåÖK

Image source:  Stego Industries
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t^qbRmRllcfkd
 t~íÉêéêççÑáåÖ=áë=íÜÉ=

Åçåíêçä=çÑ=ãçáëíìêÉ=~åÇ=
ï~íÉê=íÜ~í=áë=ëìÄàÉÅí=íç=
ÜóÇêçëí~íáÅ=éêÉëëìêÉK=
qÜáë=ã~ó=áåÅäìÇÉ=
éêçíÉÅíáåÖ=ëíêìÅíìêÉë=
ÄÉäçï=íÜÉ=ï~íÉê=í~ÄäÉK=

 t~íÉêéêççÑáåÖ=áë=~=ãçêÉ=
ÇáÑÑáÅìäí=íÉÅÜåáÅ~ä=
éêçÄäÉã=íÜ~å=áë=
Ç~ãééêççÑáåÖ=ÄÉÅ~ìëÉ=
çÑ=íÜÉ=ï~íÉê=éêÉëëìêÉ=
~åÇ=íÜÉ=åÉÉÇ=íç=ÅêÉ~íÉ=
~=Åçåíáåìçìë=ëÉ~ä=çîÉê=
ï~ääëI=ëä~ÄëI=~åÇ=àçáåíë=
áå=íÜÉ=ëíêìÅíìêÉK
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t^qbRmRllcfkd
 få=ãçëí=Å~ëÉëI=ï~íÉêéêççÑáåÖ=

ãÉãÄê~åÉë=~êÉ=ìëÉÇ=çå=íÜÉ=
ÉñíÉêáçê=çÑ=íÜÉ=ï~ääë=~åÇ=ëä~ÄëK=
qÜÉëÉ=ã~ó=ÄÉ=ÄìáäíJìé=ä~óÉêë=çÑ=
Äáíìãáåçìë=ë~íìê~íÉÇ=ÑÉäíë=
ëáãáä~ê=íç=êççÑáåÖI=çê=ëáåÖäÉJéäó=
ãÉãÄê~åÉë=çÑ=ëóåíÜÉíáÅ=
ã~íÉêá~äë=ëìÅÜ=~ë=ÄìíóäI=éçäóîáåóä=
ÅÜäçêáÇÉI=çê=çíÜÉê=éêçéêáÉí~êó=
éêçÇìÅíëK=

 tÜÉå=ãÉãÄê~åÉë=~êÉ=ìëÉÇI=íÜÉó=
~êÉ=ëìÄàÉÅí=íç=éìåÅíìêÉ=ÇìêáåÖ=
Ä~ÅâÑáääáåÖ=çéÉê~íáçåëK=cçê=íÜáë=
êÉ~ëçåI=~=éêçíÉÅíáçå=ëìêÑ~ÅÉ=áë=
éä~ÅÉÇ=çîÉê=íÜÉ=ï~íÉêéêççÑáåÖ=
éêáçê=íç=Ä~ÅâÑáääáåÖK 

Image source:  Ballast, K.: Architecture Exam Review, Vol. II Nonstructural Topics, pp: 20:2, 4th Edition, Belmont CA 1998
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t^qbRmRllcfkd
 gçáåíë=áå=ï~íÉêéêççÑÉÇ=ï~ääë=~êÉ=

é~êíáÅìä~êäó=ëìÄàÉÅí=íç=äÉ~â~ÖÉK
 =få=ÅçåÅêÉíÉ=ï~ääëI=ï~íÉêëíçéë=~êÉ=ìëÉÇ=

íç=ëÉ~ä=ÅçåëíêìÅíáçå=àçáåíëK=t~íÉêëíçéë=
~êÉ=ÇìãÄÄÉääJëÜ~éÉÇI=Åçåíáåìçìë=êìÄÄÉê=
çê=åÉçéêÉåÉ=ÉñíêìëáçåëK

 e~äÑ=çÑ=íÜÉ=ï~íÉêëíçé=áë=éä~ÅÉÇ=áå=íÜÉ=
Ñçêã=ÇìêáåÖ=íÜÉ=Ñáêëí=éçìê=çÑ=ÅçåÅêÉíÉI=
~åÇ=íÜÉ=çíÜÉê=Ü~äÑ=áë=~ääçïÉÇ=íç=ÉñíÉåÇ=
áåíç=íÜÉ=ëÉÅçåÇ=éçìê.

Picture source: Ballast, D.K.: Architectural Exam Review, Vol II, pg.15-9, Professional Publications, Belmont, CA, 1998.
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t^qbRmRllcfkd
 ^åçíÜÉê=ãÉíÜçÇ=çÑ=ï~íÉêéêççÑáåÖ=áë=íÜÉ=

ìëÉ=çÑ=ÄÉåíçåáíÉ=é~åÉäëK=qÜÉëÉ=~êÉ=Ñä~í=
é~Åâ~ÖÉë=çÑ=ÄÉåíçåáíÉ=Åä~ó=áåëáÇÉ=âê~Ñí=
é~éÉê=é~Åâ~ÖÉëK=qÜÉó=~êÉ=éä~ÅÉÇ=ìåÇÉê=
ëä~Äë=~åÇ=~Ö~áåëí=ï~ääëK=^ÑíÉê=Ä~ÅâÑáääáåÖI=
íÜÉ=âê~Ñí=é~éÉê=ÇÉíÉêáçê~íÉë=~åÇ=íÜÉ=
Åä~ó=Éñé~åÇë=áå=íÜÉ=éêÉëÉåÅÉ=çÑ=ãçáëíìêÉ=
íç=Ñçêã=~=ï~íÉêéêççÑ=Ä~êêáÉêK

Image source:  http://www.spec-net.com.au/company/neoferma.htm, April 2008
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t^qbRmRllcfkd
 k~íìê~ääóI=ÉîÉå=ïÜÉå=Ç~ãééêççÑáåÖ=çê=

ï~íÉêéêççÑáåÖ=~=ï~ää=ÄÉäçï=Öê~ÇÉI=ÖççÇ=
ÅçåëíêìÅíáçå=ÇÉëáÖå=ëÜçìäÇ=áåÅäìÇÉ=
ÅêÉ~íáåÖ=~=éçëáíáîÉ=ëäçéÉ=~ï~ó=Ñêçã=íÜÉ=
ÄìáäÇáåÖ=íç=ãáåáãáòÉ=ï~íÉê=éÉåÉíê~íáçå=
~êçìåÇ=íÜÉ=ÑçìåÇ~íáçå=~åÇ=éêçîáÇÉ=ëçãÉ=
íóéÉ=çÑ=éÉêáãÉíÉê=Çê~áå~ÖÉ=áÑ=~=ÜÉ~îó=
ÅçåÅÉåíê~íáçå=çÑ=ï~íÉê=áë=~åíáÅáé~íÉÇK

 =qÜáë=ã~ó=áåÅäìÇÉ=Ä~ÅâÑáääáåÖ=ïáíÜ=Öê~îÉä=
~åÇ=éä~ÅáåÖ=éÉêáãÉíÉê=ÑçìåÇ~íáçå=Çê~áåë=
~í=íÜÉ=ÑççíáåÖ=äáåÉK

 eóÇêçëí~íáÅ=éêÉëëìêÉ=ÄìáäÇìé=Å~å=~äëç=
ÄÉ=~ääÉîá~íÉÇ=Äó=ìëáåÖ=~=ÖÉçíÉñíáäÉ=
ã~ííáåÖ=çîÉê=íÜÉ=ï~íÉêéêççÑáåÖK

Image source:  http://www.scapesdesign.net,April 2008 
Image source: http://www.snh.org.uk, April 2008
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_rfiafkd=fkpri^qflk
 fåëìä~íáçå=áë=ìëÉÇ=íç=Åçåíêçä=ìåï~åíÉÇ=

ÜÉ~í=ÑäçïI=ïÜáÅÜ=Å~å=ÄÉ=Ñêçã=~=ï~êã=
ÄìáäÇáåÖ=íç=~=ÅçäÇ=ÉñíÉêáçê=çê=Ñêçã=~=Üçí=
Åäáã~íÉ=áåíç=~=Ü~Äáí~ÄäÉ=ëé~ÅÉK

 pÉäÉÅíáåÖ=~åÇ=ÇÉí~áäáåÖ=áåëìä~íáçå=Ñçê=
ÄìáäÇáåÖë=êÉèìáêÉë=~å=ìåÇÉêëí~åÇáåÖ=çÑ=
íÜÉ=éêçÅÉëëÉë=çÑ=ÜÉ~í=Ö~áå=~åÇ=ÜÉ~í=
äçëë=ÄÉÅ~ìëÉ=ÇáÑÑÉêÉåí=âáåÇë=çÑ=
áåëìä~íáçå=~êÉ=ìëÉÇ=íç=Åçåíêçä=íÜÉãK



  

 

13

_rfiafkd=fkpri^qflk
 jÉíÜçÇë=çÑ=eÉ~í=qê~åëÑÉêW
 eÉ~í=áë=íê~åëÑÉêêÉÇ=áå=íÜêÉÉ=ï~óëW=

ÅçåÇìÅíáçåI=ÅçåîÉÅíáçåI=~åÇ=ê~Çá~íáçåK=
 `çåÇìÅíáçå=áë=íÜÉ=Ñäçï=çÑ=ÜÉ~í=ïáíÜáå=~=

ã~íÉêá~ä=çê=ÄÉíïÉÉå=ã~íÉêá~äë=ïáíÜçìí=
Çáëéä~ÅÉãÉåí=çÑ=íÜÉ=é~êíáÅäÉë=çÑ=íÜÉ=
ã~íÉêá~äK

 `çåîÉÅíáçå=áë=íÜÉ=íê~åëÑÉê=çÑ=ÜÉ~í=
ïáíÜáå=~=ÑäìáÇI=ÉáíÜÉê=Ö~ë=çê=äáèìáÇI=Äó=
íÜÉ=ãçîÉãÉåí=çÑ=íÜÉ=ÑäìáÇ=Ñêçã=~å=
~êÉ~=çÑ=ÜáÖÜÉê=íÉãéÉê~íìêÉ=íç=~å=~êÉ~=
çÑ=äçïÉê=íÉãéÉê~íìêÉK=

 R~Çá~íáçå=áë=íÜÉ=íê~åëÑÉê=çÑ=ÜÉ~í=
ÉåÉêÖó=íÜêçìÖÜ=ÉäÉÅíêçã~ÖåÉíáÅ=ï~îÉë=
Ñêçã=çåÉ=ëìêÑ~ÅÉ=íç=~=ÅçäÇÉê=ëìêÑ~ÅÉK

Image source: http://www.appliance.net, April 2008
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_rfiafkd=fkpri^qflk

 jÉíÜçÇë=çÑ=eÉ~í=qê~åëÑÉê=ÅçåíKW
 qÜÉ=ÄÉëí=áåëìä~íáçå=áë=~=î~ÅììãK=qÜÉ=åÉñí=

ÄÉëí=áåëìä~íáçå=áë=~áê=âÉéí=~ÄëçäìíÉäó=
ãçíáçåäÉëë=áå=~=ëé~ÅÉ=ÄÉíïÉÉå=íïç=
ã~íÉêá~äëK=

 eçïÉîÉêI=íÜáë=ÇçÉë=åçí=ìëì~ääó=çÅÅìê=
ÄÉÅ~ìëÉ=ÅçåîÉÅíáçå=ÅìêêÉåíë=Å~êêó=ï~êã=~áê=
áå=çåÉ=é~êí=çÑ=íÜÉ=ëé~ÅÉ=íç=íÜÉ=ÅççäÉê=é~êíë=
çÑ=íÜÉ=ëé~ÅÉ=ïÜÉêÉ=ÜÉ~í=áë=íê~åëÑÉêêÉÇ=Äó=
ÅçåÇìÅíáçåK

 jçëí=áåëìä~íáçåë=~êÉ=ÇÉëáÖåÉÇ=íç=ÅêÉ~íÉ=~áê=
éçÅâÉíë=ëã~ää=ÉåçìÖÜ=íç=éêÉîÉåí=ÅçåîÉÅíáçå=
Äìí=ä~êÖÉ=ÉåçìÖÜ=íç=éêÉîÉåí=íÜÉ=ÇáêÉÅí=
íê~åëÑÉê=çÑ=ÜÉ~í=Äó=ÅçåÇìÅíáçå=ÄÉíïÉÉå=íÜÉ=
áåëìä~íáåÖ=ã~íÉêá~äK

Vacuum sealed double pane window:  Image Source: http://www.metroglasstech.co.nz, April 2008
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_ìáäÇáåÖ=áåëìä~íáçå
 jÉ~ëìêáåÖ=qÜÉêã~ä=RÉëáëí~åÅÉW
 qÜÉêã~ä=êÉëáëí~åÅÉ=áë=ÇÉëÅêáÄÉÇ=ïáíÜ=

ëÉîÉê~ä=íÉêãëK=qÜÉ=èì~åíáíó=çÑ=ÜÉ~í=ìëÉÇ=
íç=ãÉ~ëìêÉ=íê~åëÑÉê=áë=íÜÉ=_êáíáëÜ=
íÜÉêã~ä=ìåáí=E_qrFI=ïÜáÅÜ=áë=íÜÉ=~ãçìåí=
çÑ=ÜÉ~í=êÉèìáêÉÇ=íç=ê~áëÉ=íÜÉ=
íÉãéÉê~íìêÉ=çÑ=N=éçìåÇ=çÑ=ï~íÉê=Äó=N°cK

 qÜÉ=Ä~ëáÅ=ìåáí=çÑ=ÅçåÇìÅí~åÅÉ=áë=~=
ã~íÉêá~äÛë=â=î~äìÉI=çê=ÅçåÇìÅíáîáíóK=qÜáë=
áë=íÜÉ=åìãÄÉê=çÑ=_qrë=éÉê=Üçìê=íÜ~í=
é~ëë=íÜêçìÖÜ=N=ëèì~êÉ=Ñççí=çÑ=
ÜçãçÖÉåÉçìë=ã~íÉêá~ä=N=áåÅÜ=íÜáÅâ=ïÜÉå=
íÜÉ=íÉãéÉê~íìêÉ=ÇáÑÑÉêÉåíá~ä=áë=N°cK

 tÜÉå=íÜÉ=ã~íÉêá~ä=áë=ãçêÉ=íÜ~å=N=áåÅÜ=
íÜáÅâI=íÜÉ=ìåáí=áë=ÅçåÇìÅí~åÅÉI=çê=íÜÉ= =̀
î~äìÉK
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_ìáäÇáåÖ=áåëìä~íáçå
 iççëÉ=fåëìä~íáçåW
 iççëÉ=çê=Ñáää=áåëìä~íáçåI=~ë=áí=áë=

ëçãÉíáãÉë=Å~ääÉÇI=áë=ã~ÇÉ=Ñêçã=ëÉîÉê~ä=
ã~íÉêá~äëK
 RçÅâ=ïççä=áë=~=ÑáÄêçìë=ã~íÉêá~ä=

ÑçêãÉÇ=Äó=ÄäçïáåÖ=ãçäíÉå=êçÅâ=ìåÇÉê=
éêÉëëìêÉ;=

 éÉêäáíÉ=áë=îçäÅ~åáÅ=êçÅâ=Éñé~åÇÉÇ=Äó=
ÜÉ~íáåÖ;=

 ~åÇ=îÉêãáÅìäáíÉ=áë=ãáÅ~=Éñé~åÇÉÇ=Äó=
ÜÉ~íáåÖK

 RçÅâ=ïççäI=éÉêäáíÉI=~åÇ=îÉêãáÅìäáíÉ=~êÉ=~ää=
åçåÅçãÄìëíáÄäÉ=~åÇ=Ü~îÉ=ÖççÇ=íÜÉêã~ä=
êÉëáëí~åÅÉK

Perlite Insulation, Image source: http://www.midwestearthbuilders.com,  April 2008
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_ìáäÇáåÖ=áåëìä~íáçå
 iççëÉ=fåëìä~íáçå=ÅçåíKW
 `ÉääìäçëÉ=áë=ëÜêÉÇÇÉÇ=ï~ëíÉé~éÉê=çê=ïççÇ=ÑáÄÉêëK=_ó=áíëÉäÑI=ÅÉääìäçëÉ=áë=

ÅçãÄìëíáÄäÉI=Äìí=ÅÜÉãáÅ~äë=~êÉ=~ÇÇÉÇ=íç=ã~âÉ=áí=ÑáêÉ=êÉëáëí~åí=~åÇ=íç=áåÜáÄáí=
íÜÉ=ÖêçïíÜ=çÑ=ÑìåÖìë=~åÇ=êÉéÉä=êçÇÉåíëK

 dê~åìä~ê=éÉääÉíë=çÑ=Ñç~ãÉÇ=éä~ëíáÅI=ëìÅÜ=~ë=éçäóëíóêÉåÉI=~êÉ=~äëç=~î~áä~ÄäÉ=~ë=
Ñáää=áåëìä~íáçåK

Image source: http://www.advancedinsulationinc.net, April 2008
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_ìáäÇáåÖ=áåëìä~íáçå
 _~íí=fåëìä~íáçåW
 _~íí=áåëìä~íáçå=Åçåëáëíë=çÑ=ÑáÄêçìë=ã~íÉêá~ä=

éä~ÅÉÇ=çå=çê=ïáíÜáå=~=âê~Ñí=é~éÉê=Å~êêáÉêK=qÜÉ=
áåëìä~íáçå=áë=ìëì~ääó=ãáåÉê~ä=ÑáÄÉê=çê=Öä~ëë=ÑáÄÉêK=

 få=~ÇÇáíáçå=íç=éêçîáÇáåÖ=~=ãÉ~åë=çÑ=áåëí~ää~íáçå=
~åÇ=ÜçäÇáåÖ=íÜÉ=áåëìä~íáçå=áå=éä~ÅÉI=íÜÉ=âê~Ñí=
é~éÉê=~äëç=ëÉêîÉë=~ë=~=î~éçê=Ä~êêáÉêK=pçãÉ=Ä~íí=
áåëìä~íáçå=~äëç=ÅçãÉë=ïáíÜ=~=êÉÑäÉÅíáîÉ=ëìêÑ~ÅÉK=

 _~ííë=ÅçãÉ=áå=ëí~åÇ~êÇ=ïáÇíÜë=ÇÉëáÖåÉÇ=íç=Ñáí=
ïáíÜáå=ëíìÇ=~åÇ=àçáëí=ëé~ÅáåÖë=çÑ=NSÒ=çê=OQÒ=çå=
ÅÉåíÉêK=fí=áë=ÉáíÜÉê=ÑêáÅíáçå=ÑáííÉÇ=çê=áë=~íí~ÅÜÉÇ=
Äó=ëí~éäáåÖ=íÜÉ=é~éÉê=Ñä~åÖÉë=íç=íÜÉ=ëíìÇëK=
s~êáçìë=íÜáÅâåÉëëÉë=~êÉ=~î~áä~ÄäÉ=íç=ëìáí=íÜÉ=ëáòÉ=
çÑ=íÜÉ=Å~îáíó=~åÇ=íÜÉ=R=î~äìÉ=êÉèìáêÉÇK

Image source: http://www. rd.com, April 2008



  

 

21

_ìáäÇáåÖ=áåëìä~íáçå
 _~íí=fåëìä~íáçå=ÅçåíKW
 fÑ=~å=áåíÉÖê~ä=î~éçê=Ä~êêáÉê=áë=

áåÅäìÇÉÇI=áí=ëÜçìäÇ=ÄÉ=éä~ÅÉÇ=çå=
íÜÉ=ï~êã=ëáÇÉ=çÑ=íÜÉ=áåëìä~íáçå=
EíÜ~í=ëáÇÉ=Ñ~ÅáåÖ=íÜÉ=ÜÉ~íÉÇ=
êççãF=íç=éêÉîÉåí=ÅçåÇÉåë~íáçå=
çÑ=ãçáëíìêÉ=î~éçê=Ñêçã=íÜÉ=
áåíÉêáçê=Ñêçã=ÑçêãáåÖ=çå=íÜÉ=
áåëìä~íáçåI=íÜìë=ÇÉÅêÉ~ëáåÖ=áíë=
ÉÑÑÉÅíáîÉåÉëëK

Image source: http://www.neo.ne.gov, April 2008
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_ìáäÇáåÖ=áåëìä~íáçå
 RáÖáÇ=fåëìä~íáçåW
 RáÖáÇ=áåëìä~íáçå=ÅçãéêáëÉë=íïç=íóéÉëW=

Äç~êÇë=~åÇ=ëéê~óÉÇJ=çåK=lêÖ~åáÅ=
Äç~êÇ=áåëìä~íáçå=áë=ã~ÇÉ=Ñêçã=ïççÇ=
çê=Å~åÉ=ÑáÄÉê=ë~åÇïáÅÜÉÇ=ÄÉíïÉÉå=
Åç~íáåÖë=çÑ=Äáíìãáåçìë=ã~íÉêá~äI=
é~éÉêI=ÑçáäI=çê=çíÜÉê=ã~íÉêá~äëK=

 RáÖáÇ=Äç~êÇë=Å~å=~äëç=ÄÉ=ã~ÇÉ=ïáíÜ=
éÉêäáíÉ=çê=ÅçêâK=eçïÉîÉêI=çêÖ~åáÅ=
Äç~êÇ=áåëìä~íáçå=Ü~ë=ÖÉåÉê~ääó=ÖáîÉå=
ï~ó=íç=íÜÉ=áåçêÖ~åáÅ=éä~ëíáÅëI=ïÜáÅÜ=
Ü~îÉ=ãìÅÜ=ÜáÖÜÉê=áåëìä~íáåÖ=î~äìÉëK
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_ìáäÇáåÖ=áåëìä~íáçå
 RáÖáÇ=fåëìä~íáçå=ÅçåíKW
 fåçêÖ~åáÅ=Ñç~ãÉÇ=áåëìä~íáçå=áë=ã~ÇÉ=

Ñêçã=éçäóìêÉíÜ~åÉ=EmrRFI=éçäóëíóêÉåÉI=çê=
éçäóáëçÅó~åìê~íÉ=EmfRFK=fÑ=íÜÉ=áåëìä~íáçå=
áë=ÑçêãÉÇ=ïáíÜ=ÅäçëÉÇ=ÅÉääëI=áí=Ü~ë=~=
ãìÅÜ=ÜáÖÜÉê=êÉëáëí~åÅÉ=íç=ãçáëíìêÉK=
qÜÉëÉ=~êÉ=íÜÉ=íóéÉë=~ééêçéêá~íÉ=Ñçê=
ÑçìåÇ~íáçå=áåëìä~íáçå=~åÇ=çíÜÉê=
ëáíì~íáçåë=ïÜÉêÉ=ï~íÉê=ã~ó=ÄÉ=éêÉëÉåíK

 cáÄÉêÖä~ëë=~åÇ=éÉêäáíÉ=êáÖáÇ=Äç~êÇ=~êÉ=
~äëç=~î~áä~ÄäÉ=Ñçê=ìëÉ=~ë=ï~ää=çê=êççÑ=
áåëìä~íáçåK=RáÖáÇ=áåëìä~íáçå=ã~ó=ÄÉ=
éìêÅÜ~ëÉÇ=ïáíÜ=Ñçáä=ÅçîÉêáåÖë=íç=~Åí=~ë=
î~éçê=Ä~êêáÉêë=~åÇ=~ë=êÉÑäÉÅíáîÉ=
áåëìä~íáçåK

Series of Polyisocyanurate Insulations: standard flat, tapered, perlite composite, amd oriented strand board.  Image source: 
http://advancedproductsroofing.com/firestone.html, April 2008
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_ìáäÇáåÖ=áåëìä~íáçå
 RÉÑäÉÅíáîÉ=fåëìä~íáçåW
 RÉÑäÉÅíáîÉ=ëìêÑ~ÅÉë=Ü~îÉ=íïç=éêçéÉêíáÉë=

íÜ~í=ã~âÉ=íÜÉã=ÖççÇ=Ñçê=áåëìä~íáçåK=
 qÜÉ=Ñáêëí=áë=êÉÑäÉÅíáîáíóI=ïÜáÅÜ=ëáãéäó=

ãÉ~åë=íÜ~í=íÜÉ=ëìêÑ~ÅÉ=êÉÑäÉÅíë=
ê~Çá~åí=ÜÉ~í=~åÇ=ëíêáâÉë=áí=Ä~Åâ=íç=
íÜÉ=ëçìêÅÉK

 qÜÉ=çíÜÉê=éêçéÉêíó=áë=ÉãáëëáîáíóK=

Image source: http://www.prweb.com, April 2008
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_ìáäÇáåÖ=áåëìä~íáçå
 s~éçê=_~êêáÉêëW
 ^=î~éçê=Ä~êêáÉê=áë=~=ã~íÉêá~ä=

ìëÉÇ=íç=éêÉîÉåí=íÜÉ=
íê~åëãáëëáçå=çÑ=ï~íÉê=î~éçê=
ÄÉíïÉÉå=ëé~ÅÉëK=s~éçê=
Ä~êêáÉêë=~êÉ=åçí=íÜÉãëÉäîÉë=
áåëìä~íáçåI=Äìí=íÜÉó=éä~ó=~å=
áãéçêí~åí=êçäÉ=áå=íÜÉ=
ÉÑÑÉÅíáîÉåÉëë=çÑ=çíÜÉê=
áåëìä~íáåÖ=ã~íÉêá~äëK

 t~íÉê=î~éçê=áë=éêçÇìÅÉÇ=áå=~ää=
ÄìáäÇáåÖë=Äó=Üìã~å=êÉëéáê~íáçå=
~åÇ=éÉêëéáê~íáçåI=Äó=ÅççâáåÖI=
~åÇ=Äó=çíÜÉê=~ÅíáîáíáÉë=íÜ~í=
áåîçäîÉ=ï~íÉêK

Image source: http://houstonrealestate.typead.com, April 2008
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_ìáäÇáåÖ=áåëìä~íáçå
 s~éçê=_~êêáÉêë=ÅçåíKW
 få=~ÇÇáíáçåI=íÜÉêÉ=áë=~äï~óë=~=ÅÉêí~áå=~ãçìåí=çÑ=ÜìãáÇáíó=éêÉëÉåí=áå=íÜÉ=~áêK=

t~êã=~áê=áë=Å~é~ÄäÉ=çÑ=ÜçäÇáåÖ=ãçêÉ=ï~íÉê=íÜ~å=áë=ÅçäÇ=~áêK=fÑ=íÜÉ=íÉãéÉê~íìêÉ=
çÑ=íÜÉ=~áê=Åçåí~áåáåÖ=~=ÅÉêí~áå=~ãçìåí=çÑ=ï~íÉê=î~éçê=ÇêçéëI=íÜÉ=êÉä~íáîÉ=
ÜìãáÇáíó=êáëÉë=ìåíáä=íÜÉ=ë~íìê~íáçå=éçáåí=áë=êÉ~ÅÜÉÇK=qÜáë=áë=âåçïå=~ë=íÜÉ=ÇÉï=
éçáåíI=íÜÉ=éçáåí=~í=ïÜáÅÜ=ï~íÉê=ÅçåÇÉåëÉë=Ñêçã=íÜÉ=î~éçêK

 aìêáåÖ=~=ÅçäÇ=Ç~óI=ï~íÉê=î~éçê=áå=íÜÉ=~áê=Å~å=é~ëë=íÜêçìÖÜ=ã~åó=ÄìáäÇáåÖ=
ã~íÉêá~äë=áåíç=íÜÉ=ï~ää=~åÇ=ÅÉáäáåÖ=Å~îáíáÉëK=fÑ=íÜÉ=íÉãéÉê~íìêÉ=áë=ÅçäÇ=ÉåçìÖÜ=
íÜÉ=ï~íÉê=ÅçåÇÉåëÉëI=ïÉííáåÖ=íÜÉ=áåëìä~íáçå=~åÇ=ÖêÉ~íäó=êÉÇìÅáåÖ=áíë=
ÉÑÑÉÅíáîÉåÉëëK=få=~ÇÇáíáçåI=íÜÉ=ï~íÉê=Å~å=ëç~â=ïççÇ=~åÇ=çíÜÉê=ã~íÉêá~äëI=
éêçãçíáåÖ=íÜÉáê=ÇÉíÉêáçê~íáçåK

 qç=~îçáÇ=íÜáëI=î~éçê=Ä~êêáÉêë=~êÉ=éä~ÅÉÇ=çå=íÜÉ=ï~êã=ëáÇÉ=çÑ=íÜÉ=áåëìä~íáçå=íç=
éêÉîÉåí=íÜÉ=ï~íÉê=Ñêçã=êÉ~ÅÜáåÖ=íÜÉ=ÇÉïJ=éçáåí=íÉãéÉê~íìêÉK=pçãÉ=î~éçê=
Ä~êêáÉêë=~êÉ=áåíÉÖê~ä=ïáíÜ=íÜÉ=áåëìä~íáçå;=çíÜÉêëI=ëìÅÜ=~ë=éçäóÉíÜóäÉåÉ=ÑáäãëI=
~êÉ=~ééäáÉÇ=~ë=ëÉé~ê~íÉ=ëÜÉÉíë.
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pefkdibp=^ka=Rllcfkd=qfib

 pÜáåÖäÉë=~åÇ=íáäÉë=~êÉ=~ãçåÖëí=íÜÉ=
çäÇÉëí=êççÑáåÖ=ã~íÉêá~äë=~åÇ=íÜÉó=~êÉ=
ÄçíÜ=~êê~åÖÉÇ=Äó=~=ãÉíÜçÇ=çÑ=
çîÉêä~ééáåÖ=çå=~=ëäçéáåÖ=ëìêÑ~ÅÉI=
ëÜÉÇÇáåÖ=ï~íÉêI=äÉ~îÉëI=ëåçïI=ÇÉÄêáëI=
~åÇ=çíÜÉê=~áêÄçêåÉ=ã~íÉêá~ä=íÜ~í=
êÉ~ÅÜÉë=çìê=êççÑëK

A very interesting arrangement of ceramic tiles set on a vertical wall: Image source:http:/miniatures.about..com,  May 2008
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pefkdibp=^ka=Rllcfkd=qfib

 qóéÉë=çÑ=RççÑëW
 RççÑë=~êÉ=Åä~ëëáÑáÉÇ=

~ÅÅçêÇáåÖ=íç=íÜÉáê=ëÜ~éÉK=
pçãÉ=çÑ=íÜÉ=ãçêÉ=Åçããçå=
íóéÉë=~êÉ=áääìëíê~íÉÇ=~äçåÖ=
ïáíÜ=íÜÉ=Åçããçå=íÉêãë=
ìëÉÇ=íç=ÇÉëÅêáÄÉ=íÜÉ=
î~êáçìë=é~êíëK

 qÜÉ=~ãçìåí=çÑ=ëäçéÉ=çÑ=~=
êççÑ=áë=ÇÉëáÖå~íÉÇ=Äó=áíë=
éáíÅÜI=ïÜáÅÜ=áë=íÜÉ=åìãÄÉê=
çÑ=áåÅÜÉë=çÑ=êáëÉ=Ñçê=ÉîÉêó=
NOÒ=çÑ=Üçêáòçåí~ä=éêçàÉÅíáçå=
çê=êìåK=cçê=Éñ~ãéäÉI=~=RLNO=
éáíÅÜ=êáëÉë=RÒ=îÉêíáÅ~ääó=Ñçê=
ÉîÉêó=Ñççí=çÑ=Üçêáòçåí~ä=
éêçàÉÅíáçåK

Image source:  Ballast, K.: Architecture Exam Review, Vol. II Nonstructural Topics, pp: 20:5, 4th Edition, Belmont CA 1998
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pefkdibp=^ka=Rllcfkd=qfib

 qóéÉë=çÑ=RççÑëW
 kçí=~ää=êççÑáåÖ=ã~íÉêá~äë=~êÉ=

~ééêçéêá~íÉ=Ñçê=~ää=éáíÅÜÉëI=
~äíÜçìÖÜ=íÜÉ=Éñ~Åí=éáíÅÜ=Ñçê=~åó=
çåÉ=ã~íÉêá~ä=ã~ó=~ÑÑÉÅí=Üçï=íÜÉ=
êççÑáåÖ=áë=ÇÉí~áäÉÇ=~åÇ=áåëí~ääÉÇK=
cçê=Éñ~ãéäÉI=äçïJëäçéÉ=êççÑë=Ñçê=
~ëéÜ~äí=ëÜáåÖäÉë=êÉèìáêÉ=~=ÇçìÄäÉ=
ä~óÉê=çÑ=êççÑáåÖ=ÑÉäí=ê~íÜÉê=íÜ~å=
íÜÉ=åçêã~ä=ëáåÖäÉ=ä~óÉêK=

 tÜÉå=ÇÉëÅêáÄáåÖ=ëáòÉI=Éëíáã~íáåÖI=
~åÇ=çêÇÉêáåÖ=ã~íÉêá~äëI=êççÑáåÖ=
~êÉ~=áë=êÉÑÉêêÉÇ=íç=áå=ëèì~êÉëK= =̂
ëèì~êÉ=áë=Éèì~ä=íç=NMM=ëèì~êÉ=
ÑÉÉíK

Source:  Ballast, K.: Architecture Exam Review, Vol. II Nonstructural Topics, pp: 20:5, 4th Edition, Belmont CA 1998
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pefkdibp=^ka=Rllcfkd=qfib

 pÜáåÖäÉë
 pÜáåÖäÉë=~êÉ=ëã~ääI=

êÉÅí~åÖìä~êI=çê=çíÜÉêJëÜ~éÉÇ=
ìåáíë=áåíÉåÇÉÇ=íç=ëÜÉÇ=ï~íÉê=
ê~íÜÉê=íÜ~å=Ñçêã=~=
ï~íÉêíáÖÜí=ëÉ~äK=^ëéÜ~äí=
ëÜáåÖäÉë=~êÉ=ã~ÇÉ=Ñêçã=~=
Åçãéçëáíáçå=çÑ=ÑÉäíI=~ëéÜ~äíI=
ãáåÉê~ä=ëí~ÄáäáòÉêëI=~åÇ=
ãáåÉê~ä=Öê~åìäÉëK=

 qÜÉó=~êÉ=~î~áä~ÄäÉ=áå=~=î~êáÉíó=
çÑ=Åçäçêë=~åÇ=ëÜ~éÉë=~åÇ=~êÉ=
ä~áÇ=çîÉê=~å=~ëéÜ~äíJ
áãéêÉÖå~íÉÇ=êççÑáåÖ=ÑÉäí=
íÜ~í=áë=å~áäÉÇ=íç=ëçäáÇ=ïççÇ=
ëÜÉ~íÜáåÖK

Image source:http:/www.thisoldhouse.com,  May 2008
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pefkdibp=^ka=Rllcfkd=qfib

 pÜáåÖäÉëW=
 tççÇ=ëÜ~âÉë=~êÉ=åçêã~ääó=

ã~åìÑ~ÅíìêÉÇ=Ñêçã=ÅÉÇ~ê=~åÇ=
~êÉ=~î~áä~ÄäÉ=áå=~=î~êáÉíó=çÑ=
Öê~ÇÉë=EåçK=NI=ÄäìÉ=ä~ÄÉä=ÄÉáåÖ=íÜÉ=
ÄÉëíF=~åÇ=ÑáåáëÜÉë=áåÅäìÇáåÖ=
ëãççíÜ=Ñ~ÅÉ=~åÇ=Ü~åÇëéäáí=Ñ~ÅÉK=

 tççÇ=ëÜáåÖäÉë=~êÉ=íóéáÅ~ääó=ä~áÇ=
çîÉê=ëé~ÅÉÇ=ëÜÉ~íÜáåÖ=ëç=íÜ~í=
íÜÉó=Å~å=ÄêÉ~íÜÉ=ïáíÜçìí=~=
ÄìáäÇìé=çÑ=ãçáëíìêÉK



  

 

33

pefkdibp=^ka=Rllcfkd=qfib

 pÜáåÖäÉë=ÅçåíW=
 tççÇ=ëÜáåÖäÉë=~êÉ=ä~áÇ=ëç=

íÜ~í=çåäó=~=ÅÉêí~áå=éçêíáçå=
çÑ=É~ÅÜ=ëÜáåÖäÉ=áë=îáëáÄäÉK=
qÜáë=áë=Å~ääÉÇ=íÜÉ=ÉñéçëìêÉI=
~åÇ=íÜÉ=ÇáãÉåëáçå=î~êáÉë=
ïáíÜ=íÜÉ=éáíÅÜ=çÑ=íÜÉ=êççÑK=

 qÜÉ=ÉÇÖÉë=~êÉ=ëí~ÖÖÉêÉÇ=
ëç=íÜ~í=àçáåíë=Çç=åçí=
ÅçáåÅáÇÉI=~åÇ=PMJéçìåÇ=
~ëéÜ~äí=ÑÉäí=áë=ìëÉÇ=~ë=~å=
ìåÇÉêä~óãÉåíK

Image source:http:/www.winterpanel.com,  May 2008
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pefkdibp=^ka=Rllcfkd=qfib

 RççÑáåÖ=íáäÉW=
 RççÑáåÖ=íáäÉ=Åçåëáëíë=çÑ=

ëä~íÉI=Åä~ó=íáäÉI=~åÇ=
ÅçåÅêÉíÉ=íáäÉK==_ÉÅ~ìëÉ=
É~ÅÜ=íóéÉ=áë=ÜÉ~îó=ENM=éëÑI=
çê=ãçêÉFI=íÜÉ=êççÑ=
ëíêìÅíìêÉ=ãìëí=ÄÉ=ëáòÉÇ=
~ÅÅçêÇáåÖäó

 pä~íÉ=íáäÉ=áë=ã~ÇÉ=Äó=
ëéäáííáåÖ=èì~êêáÉÇ=ëä~íÉ=
áåíç=êÉÅí~åÖìä~ê=éáÉÅÉë=
Ñêçã=SÒ=íç=NQÒ=ïáÇÉ=~åÇ=
Ñêçã=NSÒ=íç=OQÒ=äçåÖK=

Image source:http:/www.krashouse.ca,  May 2008
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pefkdibp=^ka=Rllcfkd=qfib

 RççÑáåÖ=íáäÉ=ÅçåíKW=
 pä~íÉ=íáäÉ=áë=~Äçìí=NLQÒ=áå=

íÜáÅâåÉëëK=fí=áë=ä~áÇ=çîÉê=PMäÄ=
~ëéÜ~äíJë~íìê~íÉÇ=êççÑáåÖ=
ÑÉäí=çå=ïççÇ=çê=å~áä~ÄäÉ=
ÅçåÅêÉíÉ=ÇÉÅâáåÖK=

 qÜÉ=éáÉÅÉë=~êÉ=ä~áÇ=äáâÉ=çíÜÉê=
ëÜáåÖäÉëI=ïáíÜ=íÜÉ=ëáÇÉë=~åÇ=
ÉåÇë=çîÉêä~ééáåÖI=~íí~ÅÜÉÇ=
ïáíÜ=ÅçééÉê=çê=Ö~äî~åáòÉÇ=
å~áäë=ÇêáîÉå=íÜêçìÖÜ=
éêÉéìåÅÜÉÇ=ÜçäÉë=áå=íÜÉ=ëä~íÉK

 pä~íÉ=áë=îÉêó=ÉñéÉåëáîÉ=~ë=
êççÑáåÖ=ã~íÉêá~äI=Äìí=áí=áë=ÑáêÉ=
êÉëáëí~åí=~åÇ=îÉêó=Çìê~ÄäÉI=
ïáíÜ=ãçëí=ëä~íÉ=êççÑë=ä~ëíáåÖ=
çîÉê=NMM=óÉ~êëK

Image source:http:/www.recyclethis.co.uk,  May 2008
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pefkdibp=^ka=Rllcfkd=qfib

 RççÑáåÖ=íáäÉ=ÅçåíKW=
 `ä~ó=íáäÉI=~î~áä~ÄäÉ=áå=ã~åó=

ÅçäçêëI=é~ííÉêåëI=~åÇ=
íÉñíìêÉëI=áë=ã~ÇÉ=Ñêçã=íÜÉ=
ë~ãÉ=Åä~ó=~ë=ÄêáÅâ=~åÇ=áë=
ÑçêãÉÇ=áåíç=î~êáçìë=ëÜ~éÉëK=

 iáâÉ=ëä~íÉI=áí=áë=ä~áÇ=çå=êççÑáåÖ=
ÑÉäí=çîÉê=~=ëäçéÉÇ=ïççÇ=çê=
å~áä~ÄäÉ=ÇÉÅâ=~åÇ=~íí~ÅÜÉÇ=Äó=
å~áäáåÖ=íÜêçìÖÜ=éêÉéìåÅÜÉÇ=
ÜçäÉëK=^äëç=äáâÉ=ëä~íÉI=Åä~ó=íáäÉ=
áë=ÉñéÉåëáîÉI=Äìí=îÉêó=Çìê~ÄäÉI=
ÑáêÉ=êÉëáëí~åíI=~åÇ=~ííê~ÅíáîÉK=

Image source:  Ballast, K.: Architecture Exam Review, Vol. II Nonstructural Topics, pp: 20:6, 4th Edition, Belmont CA 1998
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pefkdibp=^ka=Rllcfkd=qfib

 RççÑáåÖ=íáäÉ=ÅçåíKW=
 `çåÅêÉíÉ=íáäÉI=ã~åìÑ~ÅíìêÉÇ=

Ñêçã=éçêíä~åÇ=ÅÉãÉåí=~åÇ=
ÑáåÉ=~ÖÖêÉÖ~íÉëI=áë=~î~áä~ÄäÉ=áå=
ëÉîÉê~ä=ëíóäÉëI=ëçãÉ=Ñä~í=~åÇ=
çíÜÉêë=ÑçêãÉÇ=íç=äççâ=äáâÉ=Åä~ó=
íáäÉK=fí=áë=~äëç=~î~áä~ÄäÉ=áå=
ëÉîÉê~ä=ÅçäçêëK=

 `çåÅêÉíÉ=íáäÉ=áë=äÉëë=ÉñéÉåëáîÉ=
íÜ~å=Åä~ó=íáäÉI=Äìí=áí=áë=ëíáää=
Çìê~ÄäÉ=~åÇ=ÑáêÉ=êÉëáëí~åíK

Image source:http:/www.bradlewis.com,  May 2008
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mRbclRjba=Rllcfkd=^ka=
pfafkd

 pÜÉÉí=jÉí~ä=RççÑáåÖW
 jÉí~ä=êççÑáåÖ=áë=êÉëáäáÉåíI=êçÄìëíI=éäÉ~ëáåÖI=

~åÇ=Å~å=ÄÉ=ìëÉÇ=áå=Ñçêãìä~íáåÖ=~=ïáÇÉ=
î~êáÉíó=çÑ=ëÜÉäíÉê=ëÜ~éÉëK=fí=áë=ÜçïÉîÉê=
ÉñéÉåëáîÉ=~ë=ã~íÉêá~ä=~åÇ=ïáíÜ=íÜÉ=
ÇáÑÑáÅìäíó=çÑ=áåëí~ääáåÖ=áí=éêçéÉêäóI=íÜÉ=çéíáçå=
çÑ=ãÉí~ä=êççÑáåÖ=ÄÉÅçãÉë=ÉîÉå=ãçêÉ=ÇÉ~êK=

 jÉí~ä=êççÑë=~êÉ=ìëì~ääó=Ñ~ÄêáÅ~íÉÇ=çÑ=
ëÜÉÉíë=çÑ=ãÉí~ä=àçáåÉÇ=áå=î~êáçìë=ï~óëI=äáâÉ=
ëçäÇÉêáåÖI=áåíÉêäçÅâáåÖI=Äê~òáåÖ=ÉíÅK

 _ÉÅ~ìëÉ=çÑ=íÜÉ=ÜáÖÜ=ÅçÉÑÑáÅáÉåí=çÑ=
Éñé~åëáçå=çÑ=ãÉí~äë=ìëÉÇ=Ñçê=êççÑáåÖI=íÜÉëÉ=
àçáåíë=~åÇ=çíÜÉê=é~êíë=çÑ=íÜÉ=êççÑáåÖ=
ëóëíÉã=ãìëí=ÄÉ=ÇÉëáÖåÉÇ=íç=~ääçï=Ñçê=
Éñé~åëáçå=~åÇ=Åçåíê~ÅíáçåK

Copyright J. CharalambidesCopyright J. Charalambides
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mRbclRjba=Rllcfkd=^ka=
pfafkd

 pÜÉÉí=jÉí~ä=RççÑáåÖ=ÅçåíKW
 jÉí~äë=ìëÉÇ=Ñçê=êççÑáåÖ=áåÅäìÇÉ=

ÅçééÉêI=Ö~äî~åáòÉÇ=áêçåI=~äìãáåìãI=
~åÇ=íÉêåÉ=éä~íÉK=qÉêåÉ=éä~íÉ=áë=ëíÉÉä=
ëÜÉÉí=Åç~íÉÇ=ïáíÜ=äÉ~Ç=~åÇ=íáåK=
qÉåÉJÅç~íÉÇ=ëí~áåäÉëë=ëíÉÉä=áë=~äëç=
~î~áä~ÄäÉK=

 líÜÉê=ãÉí~äë=íÜ~í=~êÉ=ëçãÉíáãÉë=
ìëÉÇ=áåÅäìÇÉ=ëí~áåäÉëë=ëíÉÉäI=òáåÅI=
~åÇ=äÉ~ÇK=pí~áåäÉëë=ëíÉÉä=áë=
ÉñéÉåëáîÉ=Äìí=îÉêó=Çìê~ÄäÉ=~åÇ=
ã~áåíÉå~åÅÉ=ÑêÉÉK

Image source:  http://designawards.files.wordpress.com, April 2008
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mRbclRjba=Rllcfkd=^ka=
pfafkd

 pÜÉÉí=jÉí~ä=RççÑáåÖ=ÅçåíKW
 `çééÉê=êççÑë=~ééÉ~ä=íç=ìë=Ñçê=

íÜÉáê=äçåÖÉîáíó=~åÇ=íÜÉáê=
~ííê~ÅíáîÉåÉëë=ïáíÜ=íÜÉ=
é~íáå~=íÜ~í=Ñçêãë=~ÑíÉê=
ïÉ~íÜÉêáåÖK==mçääìíáçå=~åÇ=ÅçäÇ=
ÜìãáÇ=ïÉ~íÜÉê=~ÅÅÉäÉê~íÉ=íÜÉ=
çñáÇáò~íáçå=çÑ=ÅçééÉêK=

 `çééÉê=áë=~äëç=~=ÖççÇ=ãÉí~ä=
êççÑáåÖ=ã~íÉêá~ä=ÄÉÅ~ìëÉ=~=
ä~êÖÉ=åìãÄÉê=çÑ=êççÑáåÖ=
~ÅÅÉëëçêáÉëI=äáâÉ=ÖìííÉêëI=
Ççïåëéçìíë=çê=ÖìííÉêë=Å~å=
~äëç=ÄÉ=Ñ~ÄêáÅ~íÉÇ=ïáíÜ=ÅçééÉêK

Copyright J. CharalambidesCopyright J. Charalambides

The Fairmont Hotel in Vancouver
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mRbclRjba=Rllcfkd=^ka=
pfafkd

 pÜÉÉí=jÉí~ä=RççÑáåÖ=ÅçåíKW
 jÉí~ä=êççÑë=~êÉ=áåëí~ääÉÇ=çîÉê=

~ëéÜ~äí=êççÑáåÖ=ÑÉäí=ä~áÇ=çå=íçé=
çÑ=ïççÇ=çê=å~áä~ÄäÉ=ÅçåÅêÉíÉ=
ÇÉÅâáåÖK=qÜÉ=çåÉ=ÉñÅÉéíáçå=íç=
íÜÉ=ìåÇÉêä~óãÉåí=áë=Ñçê=íÉãÉ=
çê=íáå=êççÑëI=ïÜáÅÜ=êÉèìáêÉ=~=
êçëáåJëáòÉÇ=é~éÉê=ÄÉÅ~ìëÉ=íÜÉ=
~ëéÜ~äí=Å~å=êÉ~Åí=ïáíÜ=íÜÉ=íáåK=
qÜÉ=ãáåáãìã=ëäçéÉ=Ñçê=ãÉí~ä=
êççÑë=áë=P=áå==NOK

The Fairmont Hotel in Vancouver
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mRbclRjba=Rllcfkd=^ka=
pfafkd

 pÜÉÉí=jÉí~ä=RççÑáåÖ=ÅçåíKW
 få=ãçëí=Å~ëÉëI=ëí~åÇáåÖ=ëÉ~ãë=~êÉ=ã~ÇÉ=

é~ê~ääÉä=íç=íÜÉ=ëäçéÉ=çÑ=íÜÉ=êççÑ=~åÇ=ÅêáãéÉÇ=
íáÖÜíK=cä~í=ëÉ~ãë=~êÉ=ã~ÇÉ=éÉêéÉåÇáÅìä~ê=
íç=íÜÉ=ëí~åÇáåÖ=ëÉ~ãë=~åÇ=ëçäÇÉêÉÇK=qÜÉëÉ=
ÅçååÉÅí=íïç=éáÉÅÉë=çÑ=ãÉí~ä=~äçåÖ=íÜÉ=ëäçéÉ=
çÑ=íÜÉ=êççÑK

Image source:  Revere Copper, Massachussetts
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mRbclRjba=Rllcfkd=^ka=
pfafkd

 pÜÉÉí=jÉí~ä=RççÑáåÖ=ÅçåíKW
 qÜÉ=êççÑáåÖ=áë=ÜÉäÇ=íç=íÜÉ=ëÜÉ~íÜáåÖ=

çê=ÇÉÅâáåÖ=ïáíÜ=ãÉí~ä=ÅäÉ~íë=
~íí~ÅÜÉÇ=íç=íÜÉ=êççÑ=~åÇ=ëé~ÅÉÇ=
~Äçìí=NOÒ=~é~êíK=

 `çåíáåìçìë=ÅäÉ~íë=~êÉ=çÑíÉå=ìëÉÇ=~í=
íÜÉ=É~îÉëI=ê~âÉë=EÖ~ÄäÉ=ÉåÇëFI=~åÇ=
Ñä~ëÜáåÖK=få=~ää=Å~ëÉëI=ÅäÉ~íëI=å~áäëI=
~åÇ=çíÜÉê=Ñ~ëíÉåÉêë=ãìëí=ÄÉ=çÑ=íÜÉ=
ë~ãÉ=íóéÉ=çÑ=ãÉí~ä=íç=~îçáÇ=Ö~äî~åáÅ=
~ÅíáçåK

44

mRbclRjba=Rllcfkd=^ka=
pfafkd

 mêÉÑçêãÉÇ=RççÑ=~åÇ=t~ää=m~åÉäëW
 mêÉÑçêãÉÇ=é~åÉäë=~êÉ=ëÜ~éÉÇ=éáÉÅÉë=çÑ=ãÉí~ä=çê=~ëëÉãÄäáÉë=çÑ=ãÉí~ä=Ñ~ÅáåÖ=

ïáíÜ=áåëìä~íáçå=ÄÉíïÉÉå=íÜ~í=~êÉ=ëÉäÑJëìééçêíáåÖ=~åÇ=ëé~å=áåíÉêãÉÇá~íÉ=
ëìééçêíëK=RççÑ=é~åÉäë=ëé~å=éìêäáåëI=~åÇ=ï~ää=é~åÉäë=ëé~å=Üçêáòçåí~ä=ÖáêíëK

 qÜÉ=ëáãéäÉëí=éêÉÑçêãÉÇ=é~åÉäë=~êÉ=ëáãéäó=ÅçêêìÖ~íÉÇ=çê=ÑäìíÉÇ=ëÜÉÉíë=çÑ=
ãÉí~ä=çÑ=ëí~åÇ~êÇ=ïáÇíÜë=~åÇ=î~êóáåÖ=äÉåÖíÜëK=qÜÉó=~êÉ=~ëëÉãÄäÉÇ=Äó=ä~ééáåÖ=
çåÉ=ÅçêêìÖ~íáçå=~í=íÜÉ=ÉÇÖÉë=~åÇ=çîÉêä~ééáåÖ=íÜÉ=ÉåÇëK=mêÉÑçêãÉÇ=é~åÉäë=~êÉ=
~äëç=ã~ÇÉ=~ë=ë~åÇïáÅÜ=~ëëÉãÄäáÉë=ïáíÜ=áåëìä~íáçå=ÄÉíïÉÉå=íïç=ÑáåáëÜÉÇ=Ñ~ÅÉëI=
àçáåÉÇ=ïáíÜ=áåíÉêäçÅâáåÖ=ÉÇÖÉë=~åÇ=~=ïÉ~íÜÉê=ëÉ~äK=`çããçå=ïáÇíÜë=~êÉ=OQI=PMI=
~åÇ=PSÒ=~äíÜçìÖÜ=çíÜÉêë=~êÉ=~î~áä~ÄäÉK=qÜÉëÉ=íóéÉë=çÑ=ë~åÇïáÅÜ=é~åÉäë=~êÉ=
Ñ~ÄêáÅ~íÉÇ=áå=äÉåÖíÜë=íç=ã~íÅÜ=íÜÉ=êÉèìáêÉãÉåíë=çÑ=íÜÉ=àçÄ=~åÇ=ìëì~ääó=êÉ~ÅÜ=
Ñêçã=íÜÉ=ÑçìåÇ~íáçå=íç=íÜÉ=êççÑ=Ñê~ãáåÖ=áå=çåÉJëíçêó=ÄìáäÇáåÖëK=fÑ=íïç=é~åÉäë=
ãìëí=ÄÉ=éä~ÅÉÇ=ÉåÇ=íç=ÉåÇI=íÜÉó=~êÉ=ÄìííJàçáåíÉÇ=ïáíÜ=Ñä~ëÜáåÖ=ÄÉíïÉÉåK
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mRbclRjba=Rllcfkd=^ka=
pfafkd

 mêÉÑçêãÉÇ=RççÑ=~åÇ=t~ää=m~åÉäë=ÅçåíKW
 mêÉÑçêãÉÇ=é~åÉäë=~êÉ=ã~ÇÉ=éêáã~êáäó=Ñêçã=

~äìãáåìãI=Ö~äî~åáòÉÇ=ëíÉÉäI=~åÇ=éçêÅÉä~áå=
Éå~ãÉä=ëíÉÉäK=qÜÉó=~êÉ=~íí~ÅÜÉÇ=íç=Ñê~ãáåÖ=
ïáíÜ=ëÅêÉïëI=ÅäáéëI=~åÇ=éêçéêáÉí~êó=
Ñ~ëíÉåÉêëK=qÜÉó=~êÉ=Çìê~ÄäÉI=É~ëó=~åÇ=èìáÅâ=
íç=áåëí~ääI=~åÇ=Çç=åçí=êÉèìáêÉ=çåJëáíÉ=
ÑáåáëÜáåÖK=

 cçê=áåÇìëíêá~ä=ÄìáäÇáåÖë=~åÇ=ëçãÉ=çíÜÉê=
íóéÉë=çÑ=ëíêìÅíìêÉëI=~=ë~åÇïáÅÜ=é~åÉä=Å~å=
ëÉêîÉ=~ë=íÜÉ=áåíÉêáçê=ÑáåáëÜ=~ë=ïÉää=~ë=íÜÉ=
ÉñíÉêáçê=ÑáåáëÜK=eçïÉîÉêI=éêÉÑçêãÉÇ=é~åÉäë=
~êÉ=ãçëí=ÉÅçåçãáÅ~ä=ïÜÉå=ìëÉÇ=çå=ä~êÖÉI=
Ñä~íI=ìåÄêçâÉå=Éñé~åëÉë=çÑ=ï~ääë=çê=êççÑëK
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jbj_R^kb=Rllcfkd
 jÉãÄê~åÉ=êççÑáåÖ=áåÅäìÇÉë=íÜçëÉ=

ã~íÉêá~äë=~ééäáÉÇ=áå=íÜáå=ëÜÉÉíë=íç=
åÉ~êäó=Ñä~í=êççÑëK=fí=~äëç=áåÅäìÇÉë=äáèìáÇJ
~ééäáÉÇ=éêçÇìÅíë=íÜ~í=Å~å=ÄÉ=~ééäáÉÇ=
íç=~åó=êççÑ=ëäçéÉK=^äíÜçìÖÜ=ëçãÉ=
ã~åìÑ~ÅíìêÉêë=Åä~áã=íÜ~í=íÜÉáê=
éêçÇìÅíë=~êÉ=ëìáí~ÄäÉ=Ñçê=Ñä~í=êççÑë=
ÉîÉêó=êççÑ=ëÜçìäÇ=Ü~îÉ=~í=äÉ~ëí=~=
NLQÒLÑí=ëäçéÉ=íç=~îçáÇ=ëí~åÇáåÖ=ï~íÉê=
~åÇ=íÜÉ=éçëëáÄáäáíó=çÑ=éçåÇáåÖK=

 mçåÇáåÖ=çÅÅìêë=ïÜÉå=ëí~åÇáåÖ=ï~íÉê=çê=
ëåçï=Å~ìëÉë=~=Ñä~í=êççÑ=íç=ÇÉÑäÉÅí=~=
äáííäÉI=~ääçïáåÖ=ãçêÉ=äç~Ç=íç=ÅçääÉÅí=
íÜ~í=Å~ìëÉë=ãçêÉ=ÇÉÑäÉÅíáçå=íÜ~íI=áå=
íìêåI=~ääçïë=ãçêÉ=äç~Ç=íç=ÅçääÉÅíK=qÜÉ=
éêçÅÉëë=ÅçåíáåìÉë=ìåíáä=íÜÉ=êççÑ=Ñ~áäëK
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jbj_R^kb=Rllcfkd
 _ìáäíJré=_áíìãáåçìë=RççÑáåÖW
 _ìáäíJìé=êççÑáåÖ=Åçåëáëíë=çÑ=ëÉîÉê~ä=

çîÉêä~ééáåÖ=ä~óÉêë=çÑ=Äáíìãáåçìë=
ë~íìê~íÉÇ=êççÑáåÖ=ÑÉäíë=ÅÉãÉåíÉÇ=
íçÖÉíÜÉê=ïáíÜ=êççÑáåÖ=ÅÉãÉåíK=qÜÉ=
Äáíìãáåçìë=ã~íÉêá~ä=Å~å=ÄÉ=ÉáíÜÉê=
~ëéÜ~äí=çê=Åç~äJí~ê=éáíÅÜK

 _ìáäíJìé=êççÑë=Å~å=ÄÉ=áåëí~ääÉÇ=çîÉê=
å~áä~ÄäÉ=çê=åçåJå~áä~ÄäÉ=ÇÉÅâë;=íÜÉ=
Éñ~Åí=ÅçåëíêìÅíáçå=éêçÅÉÇìêÉ=ÅÜ~åÖÉë=
ëäáÖÜíäó=ÇÉéÉåÇáåÖ=çå=ïÜáÅÜ=íóéÉ=áë=
éêÉëÉåíK=cçê=å~áä~ÄäÉ=ÇÉÅâëI=~=Ä~ëÉ=
ëÜÉÉí=çÑ=ìåë~íìê~íÉÇ=ÑÉäí=áë=å~áäÉÇ=íç=
íÜÉ=ÇÉÅâ=~åÇ=ÅçîÉêÉÇ=ïáíÜ=~=Åç~íáåÖ=çÑ=
êççÑáåÖ=ÅÉãÉåíK=lå=åçåJå~áä~ÄäÉ=ÇÉÅâëI=
íÜÉ=Ä~ëÉ=ëÜÉÉí=áë=çãáííÉÇ=~åÇ=~=Ä~ëÉ=
Åç~í=áë=~ééäáÉÇK
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jbj_R^kb=Rllcfkd
 _ìáäíJré=_áíìãáåçìë=RççÑáåÖ=ÅçåíW
 qÜêÉÉI=ÑçìêI=çê=ÑáîÉ=ä~óÉêë=çÑ=ë~íìê~íÉÇ=

êççÑáåÖ=ÑÉäíë=~êÉ=íÜÉå=ä~áÇ=çå=íçé=çÑ=
É~ÅÜ=çíÜÉêI=É~ÅÜ=ä~óÉê=ÄÉÇÇÉÇ=áå=
êççÑáåÖ=ÅÉãÉåí=ëç=íÜ~í=ÑÉäí=ÇçÉë=åçí=
íçìÅÜ=ÑÉäíK=qÜÉ=åìãÄÉê=çÑ=ä~óÉêë=áë=
ÇÉíÉêãáåÉÇ=Äó=íÜÉ=íóéÉ=çÑ=ÇÉÅâ=ìëÉÇ=
~åÇ=íÜÉ=äÉåÖíÜ=çÑ=Öì~ê~åíÉÉ=éÉêáçÇ=
ÇÉëáêÉÇK=cáîÉJéäó=êççÑë=éêçîáÇÉ=íÜÉ=
ãçëí=éêçíÉÅíáçåK=

 ^=Ñáå~ä=Åç~íáåÖ=çÑ=Äáíìãáåçìë=ã~íÉêá~ä=
áë=éä~ÅÉÇ=çîÉê=íÜÉ=ÉåíáêÉ=êççÑ=~åÇ=
ÅçîÉêÉÇ=ïáíÜ=Öê~îÉä=çê=ÅêìëÜÉÇ=ëä~ÖK=
qÜÉ=éìêéçëÉ=çÑ=íÜÉ=Öê~îÉä=áë=íç=éêçíÉÅí=
íÜÉ=êççÑáåÖ=Ñêçã=ëìåäáÖÜí=~åÇ=çíÜÉê=
ÉÑÑÉÅíë=çÑ=ïÉ~íÜÉêáåÖK

Image Source: Tremco Inc. Beachwood, OH./ http://wwwmangoldroofing.com, May 2008.
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jbj_R^kb=Rllcfkd
 _ìáäíJré=_áíìãáåçìë=RççÑáåÖW
 ^=î~êá~íáçå=çÑ=íÜÉ=ÄìáäíJìé=êççÑ=áë=íÜÉ=

áåîÉêíÉÇ=ãÉãÄê~åÉ=êççÑK=eÉêÉI=íÜÉ=
ÄìáäíJìé=êççÑ=áë=éä~ÅÉÇ=çå=íÜÉ=
ëíêìÅíìê~ä=ÇÉÅâáåÖ=~åÇ=êáÖáÇI=ÅäçëÉÇJ
ÅÉää=áåëìä~íáçå=áë=éä~ÅÉÇ=çîÉê=íÜÉ=êççÑ=
ê~íÜÉê=íÜ~å=ìåÇÉê=áíK=qÜÉ=áåëìä~íáçå=áë=
ÜÉäÇ=Ççïå=ïáíÜ=Öê~îÉä=Ä~ää~ëíK=

 qÜÉ=éìêéçëÉ=çÑ=íÜáë=íóéÉ=çÑ=
ÅçåëíêìÅíáçå=áë=íç=éêçíÉÅí=íÜÉ=
ãÉãÄê~åÉ=Ñêçã=íÜÉ=åçêã~ä=ÇÉäÉíÉêáçìë=
ÉÑÑÉÅíë=çÑ=Éñé~åëáçå=~åÇ=Åçåíê~ÅíáçåI=
ÇêóáåÖI=ìäíê~îáçäÉí=ê~óëI=~åÇ=Ñççí=
íê~ÑÑáÅ=íÜ~í=Å~å=Å~ìëÉ=äÉ~âëK

50

jbj_R^kb=Rllcfkd
 _ìáäíJré=RççÑáåÖ=aÉí~áäë=W
 ^ë=ïáíÜ=~åó=êççÑI=ÄìáäíJìé=êççÑë=ãìëí=

ÄÉ=ÇÉëáÖåÉÇ=íç=éêçîáÇÉ=Ñçê=éçëáíáîÉ=
Çê~áå~ÖÉK=^ë=éêÉîáçìëäó=ãÉåíáçåÉÇI=íÜÉ=
ãáåáãìã=êççÑ=ëäçéÉ=ëÜçìäÇ=ÄÉ=NLQ=áåÅÜ=
éÉê=ÑççíK

 kÉ~êäó=Ñä~í=ãÉãÄê~åÉ=êççÑë=ã~ó=ÄÉ=
Çê~áåÉÇ=íç=áåíÉêáçê=Çê~áåëI=íç=éÉêáãÉíÉê=
Çê~áåëI=çê=íç=ÖìííÉêë=çå=íÜÉ=äçï=ëáÇÉ=çÑ=
íÜÉ=êççÑK=`êáÅâÉíë=ëÜçìäÇ=ÄÉ=ìëÉÇ=íç=
éêçîáÇÉ=éçëáíáîÉ=Çê~áå~ÖÉ=áå=~ää=
ÇáêÉÅíáçåëK=
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jbj_R^kb=Rllcfkd
 _ìáäíJré=RççÑáåÖ=aÉí~áäë=ÅçåíKW
 tÜÉå=~=êççÑ=áë=ëìêêçìåÇÉÇ=çå=Ñçìê=ëáÇÉë=ïáíÜ=~=

é~ê~éÉí=çê=ï~ääëI=íÜÉêÉ=ëÜçìäÇ=ÄÉ=ëÅìééÉêë=E~äëç=
Å~ääÉÇ=çîÉêÑäçï=Çê~áåëF=íÜêçìÖÜ=íÜÉ=é~ê~éÉíI=
åçëáíáçåÉ=ïáíÜ=íÜÉáê=äçï=ÉÇÖÉ=ëäáÖÜíäó=~ÄçîÉ=íÜÉ=
íçé=çÑ=íÜÉ=êççí=íç=éêçîáÇÉ=~=ëÉÅçåÇ=ãÉ~åë=çÑ=
Çê~áå~ÖÉ=ëÜçìäÇ=íÜÉ=éêáã~êó=Çê~áåë=ÄÉÅçãÉ=
ÅäçÖÖÉÇK=qÜÉëÉ=~êÉ=ìëì~ääó=êÉèìáêÉÇ=Äó=ÅçÇÉëK

 ^í=íÜÉ=áåíÉêëÉÅíáçå=çÑ=íÜÉ=êççÑ=~åÇ=~åó=îÉêíáÅ~ä=
ëìêÑ~ÅÉ=ëìÅÜ=~ë=~=ï~ää=çê=é~ê~éÉíI=Åçåíáåìçìë=
íêá~åÖìä~ê=Å~åí=ëíêáéë=~êÉ=éä~ÅÉÇ=áå=íÜÉ=
áåíÉêëÉÅíáçå=íç=éêçîáÇÉ=éçëáíáîÉ=Çê~áå~ÖÉ=~ï~ó=
Ñêçã=íÜÉ=àçáåí=~åÇ=íç=ÖáîÉ=~=ëãççíÜ=íê~åëáíáçå=
ëìêÑ~ÅÉ=Ñçê=íÜÉ=áåëí~ää~íáçå=çÑ=íÜÉ=Ñä~ëÜáåÖ=~í=
íÜÉëÉ=éçáåíëK
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jbj_R^kb=Rllcfkd
 páåÖäÉJmäó=RççÑáåÖW
 páåÖäÉJéäó=êççÑáåÖ=áë=~=ëáåÖäÉJ

ãÉãÄê~åÉ=ä~óÉê=çÑ=î~êáçìë=íóéÉë=çÑ=
ã~íÉêá~äëK=_ÉÅ~ìëÉ=íÜÉ=èì~äáíó=çÑ=
ÄìáäíJìé=êççÑáåÖ=áë=ä~Äçê=áåíÉåëáîÉ=
~åÇ=ä~êÖÉäó=ÇÉéÉåÇÉåí=çå=éêçéÉê=
áåëí~ää~íáçåI=ëáåÖäÉJéäó=êççÑáåÖ=Ü~ë=
ÅçãÉ=áåíç=ïáÇÉëéêÉ~Ç=ìëÉK=

 ^äíÜçìÖÜ=áí=íçç=ãìëí=ÄÉ=~ééäáÉÇ=
Å~êÉÑìääóI=íÜÉêÉ=~êÉ=ìëì~ääó=ÑÉïÉê=
áåëí~ää~íáçå=éêçÄäÉãëK=få=~ÇÇáíáçåI=
ëáåÖäÉJéäó=êççÑáåÖ=áë=ãçêÉ=êÉëáëí~åí=
íç=ëäáÖÜí=ÄìáäÇáåÖ=ãçîÉãÉåí=~åÇ=íÜÉ=
Ç~ã~ÖáåÖ=ÉÑÑÉÅíë=çÑ=íÜÉ=ïÉ~íÜÉêK
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jbj_R^kb=Rllcfkd
 páåÖäÉJmäó=RççÑáåÖ=ÅçåíKW
 qÜÉêÉ=~êÉ=ëÉîÉê~ä=íóéÉë=çÑ=ëáåÖäÉJéäó=ãÉãÄê~åÉëK=

jçÇáÑáÉÇ=ÄáíìãÉåë=~êÉ=ëÜÉÉíë=~Äçìí=RM=ãáäë=ENKP=
ããF=íÜáÅâ=íÜ~í=~êÉ=ÅçãéçëÉÇ=çÑ=ÄáíìãÉåI=~=
ÅÜÉãáÅ~ä=~ÇÇáíáîÉ=íç=ÉåÜ~åÅÉ=íÜÉ=Éä~ëíáÅ=éêçéÉêíáÉë=
çÑ=íÜÉ=ÄáíìãÉåI=~åÇ=~=êÉáåÑçêÅáåÖ=Ñ~ÄêáÅ=íç=~ÇÇ=
íÉåëáäÉ=ëíêÉåÖíÜK=qÜÉ=ÄáíìãÉå=ëÜÉÉí=áë=ä~áÇ=çîÉê=
áåëìä~íáçå=çê=áåëìä~íáåÖ=ÇÉÅâë=ïáíÜ=~=ëÉé~ê~íçê=
ëÜÉÉí=ÄÉíïÉÉå=íÜÉ=ÇÉÅâ=~åÇ=íÜÉ=ãÉãÄê~åÉK=

 qÜÉëÉ=ëÜÉÉíë=~ääçï=íÜÉ=êççÑ=íç=ãçîÉ=áåÇÉéÉåÇÉåíäó=
çÑ=íÜÉ=ëíêìÅíìêÉI=~åÇ=ëçãÉ=ëÜÉÉíë=~êÉ=ÇÉëáÖåÉÇ=íç=
~ääçï=ï~íÉê=î~éçê=Ñêçã=íÜÉ=ÄìáäÇáåÖ=íç=ÉëÅ~éÉ=íç=
íÜÉ=éÉêáãÉíÉê=çÑ=íÜÉ=êççÑK=qç=~åÅÜçê=íÜÉ=ãÉãÄê~åÉ=
~åÇ=éêçíÉÅí=áí=Ñêçã=ìäíê~îáçäÉí=ÇÉÖê~Ç~íáçåI=íÜÉ=
ëìêÑ~ÅÉ=áë=ÅçîÉêÉÇ=ïáíÜ=Öê~îÉä=Ä~ää~ëíK

 líÜÉê=íóéÉë=çÑ=ãÉãÄê~åÉë=áåÅäìÇÉ=ÉíÜóäÉåÉ=
éêçéóäÉåÉ=ÇáÉåÉ=ãçåçãÉê=EbmajFI=éçäóîáåóä=ÅÜäçêáÇÉ=
Ems`FI=~åÇ=ÅÜäçêáå~íÉÇ=éçäóÉíÜóäÉåÉ=E`mbFK=
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jbj_R^kb=Rllcfkd

 bä~ëíáÅ=iáèìáÇ=RççÑáåÖW
 iáèìáÇJ~ééäáÉÇ=êççÑáåÖë=áåÅäìÇÉ=ÄìíóäI=

åÉçéêÉåÉI=Üóé~äçåI=~åÇ=çíÜÉê=éêçÇìÅíë=
qÜÉó=~êÉ=~ééäáÉÇ=áå=äáèìáÇ=Ñçêã=áå=çåÉ=çê=
íïç=Åç~íë=Äó=ÄêìëÜáåÖ=çê=ëéê~óáåÖ=~åÇ=
~áêJÅìêÉÇ=íç=Ñçêã=~å=Éä~ëíáÅI=
ï~íÉêéêççÑ=ëìêÑ~ÅÉK=

 iáèìáÇJ~ééäáÉÇ=ãÉãÄê~åÉë=~êÉ=~äëç=
ìëÉÇ=Ñçê=ÄÉäçïJÖê~ÇÉ=ï~íÉêéêççÑáåÖ=çå=
ÑçìåÇ~íáçå=ï~ääëI=í~åâëI=~åÇ=éççäëI=~åÇ=
Ñçê=ëáãáä~ê=~ééäáÅ~íáçåëK=qÜÉëÉ=
éêçÇìÅíë=~êÉ=é~êíáÅìä~êäó=ëìáíÉÇ=Ñçê=
êççÑë=ïáíÜ=ÅçãéäÉñ=ëÜ~éÉë=ëìÅÜ=~ë=
íÜáåJëÜÉää=ÅçåÅêÉíÉ=ÇçãÉëK
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ci^pefkd
 cä~ëÜáåÖ=éêÉîÉåíë=

ï~íÉê=éÉåÉíê~íáçå=~åÇ=
ÇáêÉÅíë=~åó=ï~íÉê=íÜ~í=
ÇçÉë=ÖÉí=áåíç=
ÅçåëíêìÅíáçå=Ä~Åâ=íç=
íÜÉ=çìíëáÇÉK=cä~ëÜáåÖ=áë=
ã~ÇÉ=çÑ=Ö~äî~åáòÉÇ=
ëíÉÉäI=ëí~áåäÉëë=ëíÉÉäI=
~äìãáåìãI=ÅçééÉêI=
éä~ëíáÅI=~åÇ=
Éä~ëíçãÉêáÅ=ã~íÉêá~äëK=

 j~íÉêá~ä=ëÉäÉÅíáçå=
ÇÉéÉåÇë=çå=íÜÉ=çíÜÉê=
ãÉí~äë=çê=ã~íÉêá~äë=áí=
áë=áå=Åçåí~Åí=ïáíÜI=íÜÉ=
ÅçåÑáÖìê~íáçå=çÑ=íÜÉ=
àçáåíI=íÜÉ=Çìê~Äáäáíó=
ÇÉëáêÉÇI=~åÇ=íÜÉ=ÅçëíK
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ci^pefkd
 cä~ëÜáåÖ=éêçíÉÅíë=àçáåíë=ïÜÉêÉîÉê=

ï~íÉê=éÉåÉíê~íáçå=áë=~åíáÅáé~íÉÇ=çê=
ïÜÉêÉ=íïç=Çáëëáãáä~ê=ëìêÑ~ÅÉë=ãÉÉí=~í=
~å=~åÖäÉK=qÜáë=ã~ó=áåÅäìÇÉ=íÜÉ=~êÉ~ë=
ïÜÉêÉ=êççÑë=áåíÉêëÉÅí=é~ê~éÉíëI=~êÉ~ë=
~ÄçîÉ=ïáåÇçïëI=~ÄçîÉ=ëíÉÉä=äáåíÉäë=
ëìééçêíáåÖ=ã~ëçåêóI=ÄÉíïÉÉå=Äìíí=
àçáåíë=çÑ=éêÉÑçêãÉÇ=ëáÇáåÖI=~åÇ=
ÉäëÉïÜÉêÉK=
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Rllc=^``bpplRfbp
 cä~ëÜáåÖ=RççÑ=~ÅÅÉëëçêáÉë=áåÅäìÇÉ=

áíÉãë=áå=~ÇÇáíáçå=íç=íÜÉ=êççÑáåÖ=áíëÉäÑ=
çê=Ñä~ëÜáåÖ=åÉÅÉëë~êó=íç=Ñçêã=~=
ÅçãéäÉíÉ=áåëí~ää~íáçåK=qÜáë=ã~ó=áåîçäîÉ=
Éñé~åëáçå=àçáåíëI=ÅçéáåÖëI=êççÑ=
Ü~íÅÜÉëI=ëãçâÉ=îÉåíëI=~åÇ=ëáãáä~ê=
Ñ~ÄêáÅ~íáçåëK

 bñé~åëáçå=àçáåíë=~êÉ=êÉèìáêÉÇ=áå=
ÄìáäÇáåÖë=íç=~ääçï=ãçîÉãÉåí=Å~ìëÉÇ=Äó=
íÉãéÉê~íìêÉ=ÅÜ~åÖÉë=áå=ã~íÉêá~äë=~åÇ=
ÇáÑÑÉêÉåíá~ä=ãçîÉãÉåí=ÄÉíïÉÉå=ÄìáäÇáåÖ=
ëÉÅíáçåëK=qÜÉó=~êÉ=êÉèìáêÉÇ=~í=ÑêÉèìÉåí=
áåíÉêî~äë=áå=äçåÖ=ÄìáäÇáåÖëÔ~Äçìí=ÉîÉêó=
NMM=íç=NRM=ÑÉÉí=áå=ã~ëçåêó=ÄìáäÇáåÖë=
~åÇ=~Äçìí=ÉîÉêó=OMM=ÑÉÉí=áå=ÅçåÅêÉíÉ=
ÄìáäÇáåÖëK=

58

Rllc=^``bpplRfbp
 bñé~åëáçå=àçáåíë=ëÜçìäÇ=~äëç=ÄÉ=äçÅ~íÉÇ=~í=

íÜÉ=àìåÅíáçåë=çÑ=qJI=iJI=~åÇ=rJëÜ~éÉÇ=
ÄìáäÇáåÖë=~åÇ=ïÜÉêÉ=~=äçï=ÄìáäÇáåÖ=éçêíáçå=
~Äìíë=~=ÜáÖÜÉêI=ÜÉ~îáÉê=ëÉÅíáçåK=

 bñé~åëáçå=àçáåíë=~êÉ=é~êíáÅìä~êäó=áãéçêí~åí=
áå=êççÑë=ÄÉÅ~ìëÉ=çÑ=íÜÉ=ÉñíêÉãÉë=çÑ=
íÉãéÉê~íìêÉ=ÅÜ~åÖÉë=~åÇ=íÜÉ=Ñ~Åí=íÜ~í=
àçáåíë=áå=íÜÉ=êççÑ=~êÉ=ÉñéçëÉÇ=íç=íÜÉ=ãçëí=
ëÉîÉêÉ=ïÉ~íÜÉêáåÖ=ÅçåÇáíáçåëK

 pãçâÉ=îÉåíë=~êÉ=ÇÉîáÅÉë=íÜ~í=~ääçï=ÉñÅÉëë=
ëãçâÉ=íç=ÉëÅ~éÉ=áå=íÜÉ=ÉîÉåí=çÑ=~=ÑáêÉK=bñ~Åí=
êÉèìáêÉãÉåíë=Ñçê=äçÅ~íáçå=~åÇ=ëáòÉ=çÑ=ëãçâÉ=
îÉåíë=~êÉ=ÖáîÉå=áå=íÜÉ=î~êáçìë=ãçÇÉä=ÄìáäÇáåÖ=
ÅçÇÉëI=Äìí=áå=ÖÉåÉê~ä=íÜÉó=ãìëí=ÄÉ=äçÅ~íÉÇ=áå=
Ü~ò~êÇçìë=çÅÅìé~åÅáÉëI=áå=ÅÉêí~áå=ÄìëáåÉëë=
çÅÅìé~åÅáÉë=çîÉê=RMIMMM=Ñí{O=çîÉê=ëí~ÖÉëI=
~åÇ=~ÄçîÉ=ÉäÉî~íçê=ëÜ~ÑíëK=sÉåíë=~êÉ=
ÇÉëáÖåÉÇ=íç=êÉäÉ~ëÉ=~ìíçã~íáÅ~ääó=áå=íÜÉ=
ÉîÉåí=çÑ=ÑáêÉI=ìëì~ääó=Äó=ÄÉáåÖ=ëéêáåÖJäç~ÇÉÇ=
~åÇ=ÅçååÉÅíÉÇ=íç=~=ÑìëáÄäÉ=äáåâK
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`^ihfkd=^ka=pb^i^kqp
 bñé~åëáçå=pÉ~ä~åíë=~êÉ=ÑäÉñáÄäÉ=ã~íÉêá~äë=

ìëÉÇ=íç=ÅäçëÉ=àçáåíë=ÄÉíïÉÉå=ã~íÉêá~äëK=qÜÉ=
ïçêÇ=“ëÉ~ä~åíÒ=áë=íÜÉ=ãçêÉ=ÅçêêÉÅí=íÉêãI=Äìí=
íÜÉ=ïçêÇ=“Å~äâáåÖÒ=áë=çÑíÉå=ìëÉÇ=íç=ÇÉëáÖå~íÉ=
äçïJ=éÉêÑçêã~åÅÉ=ëÉ~ä~åíë=ÉãéäçóÉÇ=ïÜÉêÉ=
äáííäÉ=ãçîÉãÉåí=áë=ÉñéÉÅíÉÇI=ëìÅÜ=~ë=
ÄÉíïÉÉå=~=ïáåÇçï=Ñê~ãÉ=~åÇ=~å=ÉñíÉêáçê=ï~ääK=
pÉ~ä~åíë=ãìëí=ÄÉ=Å~é~ÄäÉ=çÑ=~ÇÜÉêáåÖ=íç=íÜÉ=
àçáåíë=ïÜáäÉ=êÉã~áåáåÖ=Éä~ëíáÅ=~åÇ=
ïÉ~íÜÉêéêççÑK=

 qÜÉêÉ=~êÉ=ëÉîÉê~ä=íóéÉë=çÑ=ëÉ~ä~åíëI=É~ÅÜ=
ïáíÜ=ëäáÖÜíäó=ÇáÑÑÉêÉåí=éêçéÉêíáÉë=~åÇ=ìëÉë=
ìåÇÉê=î~êáçìë=ÅçåÇáíáçåëK=pÉ~ä~åíë=~êÉ=
Åä~ëëáÑáÉÇ=~ë=äçïI=áåíÉêãÉÇá~íÉI=~åÇ=ÜáÖÜ=
éÉêÑçêã~åÅÉI=ÇÉéÉåÇáåÖ=çå=íÜÉ=ã~ñáãìã=
~ãçìåí=çÑ=àçáåí=ãçîÉãÉåí=íÜÉó=Å~å=íçäÉê~íÉK=
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`^ihfkd=^ka=pb^i^kqp
 içïJéÉêÑçêã~åÅÉ=ëÉ~ä~åíë=~êÉ=ìëÉÇ=áå=àçáåíë=

ïáíÜ=éäìë=çê=ãáåìë=R=éÉêÅÉåí=ãçîÉãÉåíI=
áåíÉêãÉÇá~íÉJéÉêÑçêã~åÅÉ=ëÉ~ä~åíë=Ñçê=éäìë=
çê=ãáåìë=NOKR=éÉêÅÉåí=ãçîÉãÉåíI=~åÇ=ÜáÖÜJ
éÉêÑçêã~åÅÉ=ëÉ~ä~åíë=Ñçê=àçáåíë=ïáíÜ=ìé=íç=
~Äçìí=OR=éÉêÅÉåí=ãçîÉãÉåíK

 qÜÉ=ïáÇíÜ=~åÇ=ÇÉéíÜ=çÑ=~=ëÉ~ä~åí=~êÉ=ÅêáíáÅ~ä=
íç=áíë=éêçéÉê=éÉêÑçêã~åÅÉK=qÜÉ=ïáÇíÜ=áë=
ÇÉíÉêãáåÉÇ=Äó=íÜÉ=ÉñéÉÅíÉÇ=àçáåí=ãçîÉãÉåíK=
qÜÉ=ÇÉéíÜ=ëÜçìäÇ=ÄÉ=Éèì~ä=íç=íÜÉ=ïáÇíÜ=Ñçê=
àçáåíë=ìé=íç=NLO=ïáÇÉ;=Ñçê=àçáåíë=Ñêçã=NLOÒ=íç=
NÒI==íÜÉ=ÇÉéíÜ=ëÜçìäÇ=ÄÉ=NLOÒK=cçê=ïáÇÉê=àçáåíëI=
íÜÉ=ëÉ~ä~åí=ÇÉéíÜ=ëÜçìäÇ=åçí=ÄÉ=ÖêÉ~íÉê=
íÜ~å=çåÉJÜ~äÑ=íÜÉ=ïáÇíÜK=gçáåí=ÑáääÉêë=~êÉ=
ìëÉÇ=ÄÉÜáåÇ=íÜÉ=ëÉ~ä~åí=íç=Åçåíêçä=íÜÉ=
ÇÉéíÜ=çÑ=íÜÉ=ëÉ~ä~åíK=



  

 


