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Visual Deterioration Evaluation for External Wall Tiles of Aged Buildings
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ABSTRACT

There is a construction boom of the building industry in Taiwan in the 1980’s. So far these buildings are
confronting the problems of external wall tiles deteriorating. Lack of proper maintenance and regulation
requirements of these building external walls and tiles had resulted in public safety concerns. The purpose of this
study aims to establish a method for evaluating the significance of deterioration for these building external wall
tiles. Base on the levels of deterioration, compulsory external wall tiles renovation and periodic safety checking
regulations are then recommended to the government authorities. The DER method developed in this paper
concerns three aspects of external wall tiles deterioration. The D stands for degree, and 5 levels of deterioration are
defined. The E stands for the extension, in other words, the area of deterioration of the external wall tiles. The R
regarding the relevancy for the deteriorated external wall tiles to the public safety. A Conditioning index (Cl) is then
calculated by the DER method for judging how deteriorated the external wall tiles are. 118 cases of aged building
external wall tiles in Taiwan are studied and analyzed. The preliminary results of this study can effectively evaluate
the levels of deterioration of these building external wall tiles. Finally, constructive recommendations are made to
improve the public safety regarding the huge amount of aged building external walls and tiles in Taiwan.

U BHH : 2012.09.10 ; $#E52HHH : 2013.06.05

BT AR R AR 5 A CEERE# E-mail: d99521007@ntu.edu.tw )
PH.D Candidate, Department of Civil Engineer, National Taiwan University, Taiwan
RCAVASY- NN o N P G

Professor, Department of Civil Engineering, National Taiwan University, Taiwan

TR R+ R TIZE AR

Associate Professor, Department of Civil Engineering, Feng Chia University, Taiwan

DOI: 10.3966/101632122014030087003



RS TSN | 5 87 1] > 2014 F 3 - HER
JOURNAL OF ARCHITECTURE, No.87, Mar. 2014, Spring

— ~ WISEEREE H Y

AR > EERYIMEEZH R - BHETEEH
EUFERERER]E S TER TS RO E SRR S B
HP BTN 2 - HETTRSGT > BIAES
PELE IR Ry 1981 K 1994 £F > FELUFEH] 30 £ 5
SRR S EER SR Ry oy K s AR T &0
FlE2EIETORER Ry 2011 K 2024 £ (5RETT
2006) > 4EETEERBUR - EINERYEEEZHER
Z =l (B A BUT 15T > 1998 NEGEERE -
2004) - iR G EREYEEE R TR > GraE
PR BRI & Al 55 N\ B 2 AR R > S0 H TR A
X —E e BB S MERZ B R B AN #EAE
Bt S LB R R

FESCHER S AIE 7y > H AB 5 B I
SEHeERRRE LU (W), BARESRIGKhe - a
AL RN IR D) T B AR
HEAT (RO | ORI B SRS E S
VA RERSRAERE © R RS E e -
MAE LGB FAVER - HNEZ RS &
EREFEYE - WS SoRBEL AR B2
SUTERER " ommblEatsint 2, HEBDRAA IR SRS Sl
10 FEad—K - AESEEER 7 ARSI MEEE R IR
PR ATAY AR B R/ KAE RIS - 2 Koy - H
AL AR AR T 5% e ) EfEs B B A0A ~ 152
%~ LINRIANE ~ EARHNE » SOGRREARHLZE -
WA SRHNEE 7% - ERI N SRR (0 TR e T
AL H AR « F S A s HIEt Mt
RE ] - AL ~ TLRENE B BRI S AHRE S
RRELEESmbIT T - 122 RS BAT 2 Bt - MR IR,
fle Bk 4 S VE SRR L ple— 58 3 oy Wi 7 =B ol
BEHEAER] - IECH T B EYS Mt HIH RS A &
b - IERE S L S I M B S A —
TE SIS -

HIEE - R BN SRS Ml S R (2 BT %
5T ARG < B s R T AR5 LER
ETEBRSE  AUITTREE BB NN R

50

TR E S tababse - Te USRI NS A 2y
SHERBIRHETE -

=~ STRKEIRE BTSN MBS IR ~ B EEag
BHEREAE

= [ g PR3 4 M S e R M L T e
J& - BRSNS 2 B AR R R - DR E
B SNET EEES Mt  e 2  ~ NFLFHET
K2l ARd N > M BRSNS S EIR R T
LICRBEES MEE 2 B {25 -

2.1 BRSNES YIRS TERGIE

[ P H AL A (G At B 4R e HE B 52 5 AR AT #1 3
FESEYINE ) FeRIHIERIARRLAS - EEBART
TR | (VMR A RITREZHE—E0 AR

W& BN ESRY) L E BB S B e SR A S
TEEEAEEDEERFEEGRE (K1)

= 1 raEE TN T EEY AL SR i %55
K ERENE ) WEE AN SUR B AR - (BIREE AR
HIFHE - SFHEEE T PR B TR
ZEE ) R REF BN T - TIFEENINE
M EYIA - 2011 SEAATHIETIE - AN ETEK
RiEEEEG AT BRGNS E1R
SR LR - DR Rt M i B R RN EE
ThRE - BT E R ARG HIE - ST MEE
SRR HERRE(E - (ERIREA H AiE 2
RERTASHIE - WEILARM KA R Mg B
FH > BNMNEHE S e E A e o HERTL
KA HEINSHES b ERIERES -

FEESMEERIEE Y - BEERTE (2011) 3
T - /LA 39,000 fEALAMET > Horfr 13,000
bt 30 R L - AR 10 48 EEfr el 2
22,000 (NIt > FHERETE D) sadiRiEEtE
WL EERE 30 F£LLEEE - ZHREREY) vh
HH SNSRI ARSI  sEREREIE - oK
280 M NS EE RERE 30 2
EFEF 10 FfpE—RK - BRIEZS - RGP iEEE



SRS IMEEE S8 H Rl b5

Visual Deterioration Evaluation for External Wall Tiles of Aged Buildings

® 1 BRYEAEHEEEEEEHE T ENREA S

FEEREH ECHRE EHEA
T TR THE - EME S RS IR WA= BNETH RS e
R BIRE ~ BT R AR B tw(E - SREPEE
BT fﬁlﬁé&}%ﬁ BRI ~ SREAGETADIEI ~ 25 TAF3 B -
e Eﬁ{ﬁéﬁéﬁﬁﬁ%ﬂ% S TAFRBIRER TR EYETR  ((ERRFEEE 72

FRTeEZRE B SRR e L « BUR M 5E R WS S5 5 R R e
g

SRR E R (F SR SR

H

EERE RV ARG e B S LR EINE  BRY) L ERINERTE 7289 £ 6 HE))

ENEEEHIE - BRYA RS E BT

RHEBIILE »

& BESRIRIE RS R R M B EEINA IR 2. REUARE ¢ A - BRE

Tt EEEEENL - R ER e T E

FE > R TH ~ ISR B st - R -

& b | B AEAREEHEGER - AEAEEERG AEERE 3 EZENERMEEEAR 100 £ 11 A
5 % BRI BEE i FOM s TSR A s i 23 BT 0 —FRHETT o

il SLIRE B RE REJTRT Al R SR T 26 ~ ENZE

* - EEE - BEA (EF)

RanE EE 4 ETAMR 1005 12 5 30 HAAR > —
FREN -

HVIE COHNIE - SIRGFTEY 7 s B

SRV TR it A

T KA - AR B KRR R KBRSk
T BURESEERE (55 k535 SRR BT R
g PR PR ARSI % Bl LAGEAE A
§ AT R A 20t R (A R L

A R G A T N
NN T T e L

ST

IR > BBRBUT SIMNEESHE & R R RS e Bk
il > DIRFERFE S LR B ERYEafs (£2) -

HAR LA S S i & e (R4 ) H
RS - SE D AT RS - BfEH
AEFER RO - AL BARESRE
Bag - AR EEBAEh e » BAESH
Bl - OAESTEIGR - HAEEK
e - HEIHEE T ESRYAE R R T
B, BT - TREERE2EIRE - BRI NS
T RSN E R A e
AR  THEAE TR - JOH > SRHE S
FHIEATTHEEEZET - R AR S &
TR ASIRES TRV 2 (23R ~ FEERP TRy
MR ~ A EREAVINEEBR ~ SRR N =Ry
PSSR (Setita®s - 2010) -

S5 ASTM E06.55 " Sit Z47E AL | 25 ERH e

BRI ¢ miE S 0 2010 0 ARSEREEE
[ i R ZRAAE ATERAE - SISt AR
Him o SEERINERE R 5 - PURREE R 4T
eV E TIF - ERENEEUREE Y - FEERCHE
SN R R R S BB BEEC IS M A S - Sk
Z BRI E IR SO L E & $ TR E - REN
BHFEE S EADEIR R ST B RS > FIFTE
TERTSMEES T EITAT IR A - H &SR HEE

IOk - 40 - R4 -~ /KF - #% ~ fiif%%E (Petermann
& Erdly, 2003) - {£ZfjiEF iR s 80 IRE 6
DU _EAYESY) - B TR R AP AR i B Y
W e EFERSE (EHESE > 2008) - RS
HHER MG B R SR LAF T 2 A B A 8
RN E A R R - gk ArEE A BRI S Mkt R B M
W nAERe = FHBNE TR B RN AU 3 FiR ©

51



RS TSN | 5 87 1] > 2014 F 3 - HER
JOURNAL OF ARCHITECTURE, No.87, Mar. 2014, Spring

*® 2 HABHERRREREHEE

Hils BEREEE
SN
B

B ST SR B A 1 T B e R B R RO <2
BfEEEREL R ~ #tiE R A S M A
SN R A BEARER(T - ETEATHE ft s e

T FINESIR TR M - S - SEiE Rt
i
RE
ML - TERE - 2T - 1R - (i) - SRR - IR - B - B R
FREFRS Mg TR DS EEY)

TEAGIFRITEHR
&6
RS
o] Bk 2]

R R
Prate e
SR
AN
WA
e TR ot Ty
ik e
RS TR 2
| NFIER S HTHEK 280
KRR St e e K 2%
i R LA FEE K 2
BERIEE - BFEZ > 2011
%3 BEEEE R ENE
. éégaﬁ AT REIRE
BRI TN A R
§ e s gt e -SSR R T S RAGH T
X mppn © SIS CRESONENARAE et o gt T TR - RIS
ﬁ @#@%Dﬂ% T}T{HYFE ;I:Jl
G A (R T R
- S
o L e R
- 5 e RS TE RIS MG
s * D P PUTIISHIIER a2 snas
i P e S S R A
gate Lol ol R A e TR
& il AR
st ¢ R AL R B SR AR S TR

® i Ll
BFEE » DVARTEXRENSFEAEd - RRRBEERTCEEER > MBRENERE
HESTE S -INISNERE ~ PESEORET ~ N HOKE - REFKY)
YiktER) e EEEEGEE T T~ DKR R R R AERE P

* FHEKIERINGEEEHNS

BRI © FrfEY > 2011a

52



2.2 BRYEHIES IR 0t

HRINERYEFEEREREYIT TERE
fEfRETHE ~ R - BRERTIE ~ bRl - FEFIRL
T BVEE S ARE] - /Whk—i (1998) $2HHE (&)
Epta a0 #4 Rt LAY R E B TR 73 A (Polarization
Microscope ) ~ X &&[EI#T/% ~ 234 ~ EPMA(Electron
Probe Micro Analyzer) -~ & & & B Q5 =
SEM(Scanning Electron Microscope) i BE& 43 M o

RN (2000) HIHR 45 HES ERER ARy
ST ARIE ML ~ HEEREA ~ EHEHBEE - FRIMEEEL
EARENALES - 2B B TRV E I BS B
NI~ BT E - (%) seffeiFEasT o Eiy
it R RE A EeE2 - TS HER | AR ECERIGE T

(R » 2006) - thEFISE (2007) AStHESIMERL
WS LT H e &R - SRS LHERE A AE
HUBiZ R, (£ 4) -

TE B NSRS M2 BB LSRR 2 B~ 45
w50 ROk i (2012) 2 SCRRIEI R - G A K
Auto CAD & ElHREGREITIR A STREA - Rt et iss
BN RN FERIESEY NS SHE % - AL
f& (2009) fRHVHLLAERE D.ER & U HiFZ2ET 1A -
EEATEEEYING H R e HEEE AR E S R
Bratfh - HLHREUEERA  HE RS R R
R SUEREYINERER R - HbmEAHIE
b - BEmE (2008) 37 JE K RC GRS - DUNERS

SRS IMEEE S8 H Rl b5

Visual Deterioration Evaluation for External Wall Tiles of Aged Buildings

Tone Method ) H#EFTRAREREZ B UMM » WORSITE
2l B AL R R (5 - fEA4E (2009) DU
BB - TR FR Y NS B2l K B R
B AR o ITEBESUR T ITE - EHEREE
GEH0E  BETUNERIELZZ RS R SE N G
sk - BRILANE 2 RHT B SR HAIE 2 B - kg
% Ry L ARG 2T - S5ail] (2010) g1
(RN AN AT Ve e A NNANANE N SR (=517
sEE R ~ R B TRET BT - BR L S T
B R IE B S TSRS S BT R DR &
2 JSIREERE - HE R EAERT - BRI - 55T
PR LA E TR - BR4A E fERL S E AL T
I~ TR G Tk - B ERE Tk - RN A
SNIESEF A HRIBA FI S BT AtRE g A
EOBIEES - 5255 (2000) DL YNEHEEN S (ERZE
B A ALE SRy BH5E ol » S22 (IR R B 5 -
JAEAIE (2006) DURGHERS RC #ik A\ SR Ry oE 201 -
SHEIME LRI METEY) - R e E -

TESMEHEE B HAERE T2 555 (2001) DU
EME S R REBIE RS R - RS TEIMEN
BV E 7% o BRIARS (2001) DL " 2201 - T EY
BEATR ) R TR R 1T EREIEIEL

(Fuzzy Delphi) FAFAsfEak A% (Fuzzy AHP)

T R AT BT 2B T R YR R - =154 1% (2009)
DIoh i TR R i e i - TRETE Sy AR A &kt
TR Z PR -

AL E AN FIS MG - HIERSTERZENE (Tap
4 SNEHERET B RAER XA E

HEHE AR IR < B
g ¥ EUERETEMEL SRR - AEHEEt R IER S o 5O EEANIRUHER g AL
e~ Il AYBHPE - SEPRISCEIR R (H AR SR T i DA A BT - H AR E RHEEEESINN -

5 BHERNENREHEES - SUE R SOKERIEA K2 AMERRHAT -

MR ER/KS RSSO T S PSR (i B A R HVBA - A ATRE CALER A -

SEL ORGSR FTAE R AL B BRI B R A © B S BT RS E A - iE IR

I PSR AT 2 B AT A 5 T R AT T T S E 5 -

i OURERBA - KB W A AT - oK e Iy 18k LA e
FKHEA » s AT G T AR -

vy SRR R R - Ay SR S LRI - SRR < KCR R T

REFEAE R - BB B AT BUFEH IR -

FRAH © DI » 2007

53


http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=ZW2iP_/search?q=auc=%22%E9%AB%98%E8%94%A1%E7%BE%A9%22.&searchmode=basic
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=8s75MG/search?q=auc=%22%E5%91%A8%E6%98%8E%E6%AD%A3%22.&searchmode=basic

EESRER G TSR | 55 87 M - 2014 4F 3 H 0 HFIR
JOURNAL OF ARCHITECTURE, No.87, Mar. 2014, Spring

FESMEUETERRER 73 > S2ichs (2002) LLAME
TR AR B T Rt o i » 1 —BEhEE AR
2 o s (2010) DLE TR RS e A A
SN R FeZE Bl > BRaS BRI ~ J5E0 s IO
SRS -

2.3 SRR S BB AT

HMEGHERE N B R E SRR NS R > 4K
FRANEBRBEARERRE i~ Bt - BEK > FHE
P 7 B ARE SR RER ORI 22 ~ H IR PHE)
fi AR ~ € EH - HE RS e gL
FI(E)% ~ BBt BRI (PRHEE > 1993) « ASHt

FUEZIRESE LI RIEI RISC 1% - (RFFFER i
e PLRF %40 2R EEZ (open time)AYiRF MR TREE S
EREEPEREEZNT - MERLAEAEITE o IS EAN B S
RERGHOOME > RIE - ESMEAEE A R E R >
FImIfE—FRE > RS RETEL Rl e i £ e
W (EA5 open time A J2) - SEEAEWGEIERL - B RATHE
SRR (£5) > RIBEHA IS RAyRT—E

B RSEYINEEE S BN R 2 E > &ES0R
RGBT Ry NN ~ FEfEI0A ~ WA
HANRFSLEVURE R © & 1 B AR 2
S EREDT -

R S5 HRMEESIRNL

FEE EESIRIET

T SRAESER IS

45%95 /\[CIRESE EE ST

TSR

Vil

CA o oot
b 1l TR
0
_ n - "

BRACR © ARty

R R

HIRE

MERKR T

IR TR AT BB #0%  HE SN A B SR
ERRREELR TREET) BT
R " RIS R S RSB
RASRSIERTIRG | — TR/ TEE
Al D SHERBL
BRI AR TAKTES
R AR TR KEDS - SEHHARTRK
RS EEER R RN AR ETRPKHELT REFABAIEN
R A A s 2 HATEE\ BHARERBIATS G
WE 98 - BE  FEHESETRRAR R L SRR KRR E TR EREAR
HREHRRE NREZE

B 1 SMEEES ERE T
(BRAE © AT EEE)

54


http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=GQXeQN/search?q=auc=%22%E9%BB%83%E4%BB%81%E5%A8%81%22.&searchmode=basic

2.4 XRAEREVNGE

AR SR NSRRI 2 5 - AT 38R B
Pyt S R SRV ME LTS 2 TR 9 2 Ja B E R i
Z FARSEA SRS > FRoRAEMEL R AG T IH 2 5
{EFEAE KPR RIS TR SRRV NS e 2
BTEF L 2 e i 5 SRR AR - DAECEI H
B LR AL SRR 2 %22 » S A ISR SR
IARAL  EEE S LB A TEAT S kA
FEffE 2 aTREM: - BRIEZAN - SMEIE S (ENERE
M TR R EREINEE R B EEPENER - A
P FEIR SR B HH A [R] P B LA [FIA2 R Y 55 (B2
B30 miE R E - WirEhtEfE B 252 o2
B 07 LY MRS 9 LAk 2R -

= - BERYSNiEtEeE H S IR e R A
3.1 HiRERIhEITA

AB 9T EEE DL B LR B SR NS R 2 52
i FERERAE=
(1) FEE&F - 65 KRS 70 AREE
TR RS NS L R
(2) HEZETEEH e EiRR myaEE
fie » EBLEESTFAL -
(3) BfRZERHSEI RS LEE TR - 5
{E2ETRIR BTG -

KIS T EEHEEREE AR, AR
D.E.R & U 5fflik (#75E5%  2011) - DER & U
A —(ERHITE R " (LAZEE (Degree) ;~" 45
{L#IE (Extent) DA &R 2 RN ERY T =
ZiME (Relevancy) > 735ll46 T 0 ~ 4 Z5For » Bt

SRS IMEEE S8 H Rl b5

Visual Deterioration Evaluation for External Wall Tiles of Aged Buildings

KA bR T2t (Urgency) | AEE
JE  WISREHEE R 0 - Fom T EILIHE | #E R 0
I Fom TERERH ) MR OB » o T A
Hgr, (F6)-

PN ER H RN 1 B BRSSO
TS AL I EASTE RS - AIAZCRR R G R bR Bl e ¥
I NREEBAR T - ARTFERETHII NSRS - (2
DIZEERIE S5 20EE - S e s - w]

B 551 TALRS N\ BB - S5 I RE B e S K SRR
I R BEE S RiEA - DIESIIE S > SME
HEAREEERBTERESSRT % > INIES [ At B tRAT T AE
PEALEETS © MAGER ZBURERSZR SAERAN - — P ik
HTthARpEsd: > BURERZ T - LB EIR
A SR VERAT - ENERYINEHE - RIS
PREE > Bl A K EBEIN ] REN B A5 EEA Ry
RIS NG THEE R E > /T
HRNERIBEHIRE -

By b =1 R i N S ) R
B~ #8R ~ Hersk - sHEREFITARAR > %
ERHEEE L FRIMERRER - (B B fitell L ZHE
HAHRHS T K < SRR (FIREBI(E - st e
EAS(ERERE B ] » A0 E RS a  (EE 1 Z IR &
=M WL AUTTEE Rfa sl - 5 AE L e
FAZETH

HNERZRE H SR B LRI - DA % R
SNE SRR < B (R AT A e F I
b o —RRIMS » AMEGEE A& ) RS TEIREERE - Kol
~ BEE RS - WIS D AR B IR AT HE
R A AR LRSS - RitERRHEEE 1
RTELLAE > AR BIRIEE #PE 2RE (AR

%6 DER &USPHEEH

ST AT . - HERE .
D R R e % RERT
E ARRE < 109% < 30% < 60% <
R R i 7} P x
U IBEFIERIBTE BHi4%®E 3 &N 1 & SRR

BRACHE « e > 2011

55



ZERE THREW  5F 87 M0 2014 £ 3 H > BT
JOURNAL OF ARCHITECTURE, No.87, Mar. 2014, Spring
IR R IR ) - # Wl 5% T SR R
& R ASEIRE I TR - FEEHIMERE
[FIHIBHRIEE T AR 5 (BRI (0% 8 FR) »

FESABFEEER T - RAdR I NSRS TR E A5
BRI > HZ R I MEFEEARRT /L - R
B oo LatlE 2 - f S 2 AWt RIE 2 s
EE_ERZ SNSRI » SRS b S SR ARy
Byt - fERHET bR AT - AOrLEE ] deat i
BRSNS (B - R AR R
BERHE - HEMF RIS E b mREM: - AT E
118 FBILL CAD #EGHtEHE - S8R EREZ N 4
%6~18% 2 > Ry MR HIER SIS - AsoRiE
TEFEN 0% 2 15% 2 [H > Wilesy £y 5§l (R9)°

DNIZ M BTG AR FE LTS AR
LT - BV S MERS R Rath adtZ
B - RN EEER - RIS SR
—{EZEH - B ERE H A R IREIE AT - IRR R E
BB FY - BEEHER > el B MRS TER)
SUEE AT R ATERERERESERTTE - 5
BEVEOHBWESE AT |HIEZ
ERVAERE > NMTEREER 2R R gAY
TTREREERA - AITER N IR e M iy - th
e > A Z BEBESY RB RN A
g e VR ERHE 25t B TR IR AT 7T
HIE ZFEHIESN  TZHAE SR R A S e
W EZER (R10)-

B S B RS B R - ATRE R
RAERRAREA — > T A R HEE LAY H AE
P o PRG-I R o T AE R B & B

RE BRI, - BRI B S LIRESR
KRR A BUE At B S S NS
HALFR RIS 2 -

KR SEEN "B IEER RS TS EE
FEECE T IGERE RIS | AR T
(L D.ER & U Bl A M sie 7=t
LRLLI B GRELTR - SRFHDAEDR -« S0 B AS iR 8 A
FH AR bR R UGBS BRAEAER
HER (> Bl A — A il B HE S (A2 S
frEAERES— -

S A i 118 A R BIETE S
TEAE KR R~ EERE— IS ErIER
SYIER ERRERY S (LA - A AR R hagfE s LIE T
DB G R A T B M E 25 - [EIEHR R B
Z[E R 2R LR AERIESS T LA A AR
BRFSH(LATERH o (AREETE R - AFREEE T
EEEEYIIINGE B R B AR i - LRI
FIE € < LRI E IEETASIRE - B EE ST aRi 77
X > FOBEE AT TS E S LRI LA
TR RA BB AR E TERE -

1E B 2 Ery iR Bfg 1h L ARUTITER A 2 iG R
2 D.ER & U B HNE Kf&HEEF %% DER &
U Z " Urgency | E& T B H R EET
HET S 2 e St B s R e s
BRI LB EGk M fE 0 - AR B R T
B Ry RS NEARE R (4 BT AR R
"B R SR TR RSB c i TV, AR
AN HEHE R - RILAHIOR % DLER &
URDER (F£7)-

R EDYINEE H SGRERE R

0 1 2 3 4
” B 0 WO RO P
D I RAMBRRE  esmkapm  ooECioR
E 0% 1-5% 6-10% 11-15% 16%pL |
SN I s N O N
R HeleEBsIM DL N BGhEdis 1~2M  Hebblrh 2~6M  GGIEEs 6~12M  Hebrh 12M DL
0~ 1 S 1~3 e A~6 Ry 1~0JgEEd)  10jgREmL

et - W SRR E R I mE AR (YNGR ~ BAED » 5l - 156 - TIPS EEER (A=

ARSI ) » R S E A B -

56


http://www.cpami.gov.tw/lawdata/l1_detail.php?blano=897&pageno=1
http://www.cpami.gov.tw/lawdata/l1_detail.php?blano=897&pageno=1

SRS MEiE o b B R e
Visual Deterioration Evaluation for External Wall Tiles of Aged Buildings

Rl (Sl 2 FIRRATE 2 ATERRER S 2SR WA HE LA - HIEREREA L
TFHAS BN BRE A ESEFER  R8~FI0FTR -

% 8D (Degree) FH{LRERER
PRl SR AR (H Hﬁiﬁ%ﬁ?ﬂ & ] AN e )

FLR0 (IEH)

| " ‘ " S : : ‘ -
SN NS AR B T B

- B

HWEREX
ﬂ%ﬁ-’--——gw———

ER

FEE >
FEE >

# 9E (Extent) H{LHERER
40 (0% ) S (1-5%) 452 (6-10%)

s
£y
[l
Y,
>

5. B

57



LRI T RS, 55 87 [ 2014 £ 3 ) HFEHE
JOURNAL OF ARCHITECTURE, No.87, Mar. 2014, Spring

# 10R (Relevancy) BRSNS AL EERE

0

Fihl

Feh 2

AETEREANE 0~1Jg  IMDUN  DEEE

(L )
_-_— _‘\\\. —

1~3J8

MER ) BT

1~2M VAR A~6)g

EAGE

A H

S0y 3 SE4 4
BHAFELER T~ 6~1M  BECTRENEN 10 MARINE 1ML

3.2 EEEMEATK

AWFEkiER G L - G T e CR R
S MNEEE R B ETE T 0 B (1) Sd0m
HEEHIINE S EZG] 64 1~ (2) S HTHlErIINE
FEZEH] 30 4 ~ (3) EMErHERR TS ME 5 (b= BlE
24 > it 118 RS NE S LR B T FREERES -
HEVFER BRI IEA B G2l s A it Bl e
s LAY - FEERENITEBE T IR R R R
AT ATEG T 2 LA S AR R R -

FEREEPIREREE T BENERYEAER
HYSEREERE - B H R RS S IR A
BRI R > & EARACETEEREYI NS E 2
o HHEKIFEEERYEAGEEE - foaka
{EATSRETEIIRE NS - SN R E R 2 24
W BR T EEBIEHESN - TR HREB AR 22
% o W AFELAET FERBIER - #HEE A R
BUFTRE PRI R © LU ER B A I AR ZE BT 7>
R -

AW TGP IR o 0 3t 19 (FAVE

58

BRI AT S/ Bk 99 (REPI
ISR IITIR » R 20 G B SAREOT TR
(I8 2)&E ST 4R T ERaNER: 20 L0 B B5ad:
gL ERIEE S - BRiES LN ES - B&E
A AR IUEFRHZER - AT fERER 20 £L2L
FIRESRYIN SR A IR - HONEEE s A
FAEIRS . EN SRRt P AR b AT 5y A DU(E
For o B (1) 1882 3 jEtat 13 1 S4s—
P53 (2) 4 JE%E 6 JEtlat 38 1 SHRE =
(3) 7@t 9 Jgtit 16 f > HLRE—plY < (4)

10 JEMELAEET 44 1 - SHREIUR = ([E 3) -

Bt
50
35% 34%

40

30
16%

20

8%
) : l
i -
1104 117204 21305 =L E #EH
|nEFEE 10 a 40 19

[ 2 FHIFEEREESIRER 2RI



BERE

60

50
40
30
20
10
0 .

1~3§tﬁ4‘ﬂ A~ s?i_,@w 7“9g;_§%4’3 10?517%'%14\;

nEIFE

& 3 KW%@%@J@@—J%W%E

AUFERTRERBIIMESEIRE T LS &
(1) #5% ~ (2) BT ~ (3) 7y ~ (4) 244 -
(5) g~ (6) HEE ~ (7) /K HIREHIALT
U O - FEAERITEER 52 EE B Ky /\ Bk
U BETIRRELLO Rl 5 P IR S A ]
Fo7Npi— (18] 4) - W52 B pii sy 5 BERAL FOfE -
(1) iR ~ (2) FAOES - (3) X5 - (4) Ba
(5) ftnPgmE ER ~ (6) SMEa45RE - (7) R -
He DI EpR R - eItk  ZRFALES - tE
PlEs7Sp s FE RS LEPIR=ERE » HATA
WA SR ZE B E T > DAMARERE S ot ~ SR R
SHA B R R EE - S EEPALAYER S 2 DA A
B I ~ 22 Gis R P B i o B o 1 el 25 B
EHRIE - WAt el o (B 5).
A E Al

120
100
80
60
40
20

wE | ms 'EE T omm mzms owmE %
e =
F e 105 87 73 50 38 34 23 ‘
B4 A EpgES LR E
T

o | HHOERIE

H | =
HEEA

29 139 34 24

5 AWFEEe RS LE A

eS0T
W

SRS IMEEE S8 H Rl b5

Visual Deterioration Evaluation for External Wall Tiles of Aged Buildings

3.3 ERW/NEEEE IR H B IR

TELALELR AR E Y > B AT e 2 2
Y NEEIE S L K B BB G S
HAME 2 s T S LEEE (Degree) |~ " LI E

(Extent) ; DAREIT AZ 2N " EEME
(Relevancy) ;> 737ll4T 0 ~4 Z5¥oy - i Bl
ZALEDRL - P AL - A REEL 118 (B BIHETT
B SR IR EAR T - TEREERYS NS rAES B 128
FHERIET BT N2 BAZA FK
PRIE A TS ET AR AR Z 2 1
T AR 2848 L R R KR A VL A T
H A - DU B A A SR s - AR
FHEFEE > 118 (EZEFISMERE D.E.R B2l
CERNBEEATHNT  EH LIRS (D) 4ffiEhsy &
B2 HEIA AL 2 ERmRIEH - (REER
H& - TEH BEE (B) 73 » ZEIZHESHE
#HE 1 2R 1~5%  EEEVINMEA LT 2R
(R) Fyffithsy » L HIRL MR 4 2 hif
BT SEARENEM 10 ey E B TR
PEERE 12M DLE | =(ERRFE b — B - 2R
(A SRS - F D RSB R 2.02 0 E 2P K
1.82 5 R Z35{EFy 3.49 « BN AWTFUFT AR BI%
Rl B 2 ) AIE N A L2 e w8t e
AR ([ 6~9) -

90
80
70
60
50
40
30
20
10

79

22

9 8

0

Do D1 D2 D3 D4

[ 6 AHAFEBEIHLEE (D) SRR

59



LRI T RS, 55 87 [ 2014 £ 3 ) HFEHE
JOURNAL OF ARCHITECTURE, No.87, Mar. 2014, Spring

70

60

50

40

30

20

10
1

0
EO El E2 E3 E4

7 ZHEEEESSLEE (BE) oMk

100
) 86
80
70
60
50
40
30
20
10

0 e

RO R1 R2 R3 R4

8 AHIRESHAHZEUEE (R) 2L

a

3.49
3.5

3

2.5

2

1.5
1
0.5

a

Degree Extant

9 AHIFHEESI D.E.R MR

Relevancy

3.4 BRI MEtEEES LR

#1t5 D.E.R YIS NEINE B Rl e T
AT E 118 B SR PRI SRR PP A Rag s
R o FERAAVERE T AU FEREREY)
A EIEIE P R A R EE RIS AT REEE 2R A BT 25
{BARDL » (BB AEARDE IR —ERAIRILE - BB P1S
Z > SN SR AT RE ) o AR SR R LI 4R R B A
LR HUF A W] RE RoliihE A S 75 2R A PR ER IR
A BB E - (A — B & BT R LT

60

FELEZUE | TV AIRE R R HIEERTR & - B
HEFEE - v 45orafatnrE Lt - INILEHE (b
FREFRIERE TR E LA WHE S BEE TR
AR o EADTTE LS EREYIING BN, T2
BrEh(E > DU T EUR ) A RE R A S L A AR TR
M2 fa® NI TS B ~ 15FEETE £ - $REY
WRATE(EVIEE TR BREEEEE e B
EEEIMOE— PR -

KZERAE(EE " 2B EEREE AR
D.E.R SHEAEIR ISR - R Y NSRS
IR IETTE - HrpyiRERE (Condition Index
Cl) A H SRl BT S M bE 2 5 BRI 25
18 - EHEEIE ] IR AR B RYIINMERIER N - e
RISV MEERE IO s &SR - CHERGS > =R
R MEERSIO R AR > RTINS
BESINIUEGE » INIELEASIOI S I E R B AT e
sTE]ESSHREHERRNES - BasERx Cl 2
FRRME ~ EREREEF EFRIR(E - — HZEEYINE
GRE TR % o Bk e - SR T G R
FRERAETHES ~ BREATRTE » JRAER IR TEOHICE A
IRz - BA Cl [EFHIE S ISIMES (LS -
Mgt BT e s HE BT % - BIRESH IR
b MEHEEER L 2R BB R B (L B - fRHEE -
45 BIGEE T Tt -

AW FEATaaT < RPAE 290 R fR B SRS MG R
FESBIREHER BRI 2 H RS E - A
P T RS MG AR H ATHIER N » S PREUE E 1Y
TEST SR RS 2 - WE(RELE RIS
AR AL > (N EIRF 2B 4E1R D.ER & U 2R
e et FOT =0 AR H S 28ER > DG
RAEFYIMEWERTAEER - AT S ERERR
D.ER & U ZiRNHERE - SUEIESME SRR AT
AR

(D+E)xRa (1)
(4+4)x4a

Cl =100 —100 x

AE LR BRI MR R - 43



MNGoOwWw A U1 N 0 WO

& FIF 0-100 [EFEEINGHIEERE - 0 FonfRFEE
Bff > 100 Al fE » R ARG ELUES IR
BTt ERAT R - DURISHEHE - AxXF (D+E) xR”
Forkt BB R 2 HCIRE (D) B {L#EiE (E)
E— BN AT e EETERE
BOASTE - Az (4+4)x4° AIIATE H Gkl 5 A i
EHIEE S 4 « BFZEAERINMERIA a 71
A3 1 1> DER RISy AR B AR RIFT S &1 0 2
HALiE & (Degree ) - #i[E ( Extent) K = %%
(Relevancy) A5 {H - a FsAHRAEE ZME 28 - MHEE
1> FARTERE I R TEL 2 FEARHSEE T - Al
i a f R R EE R E RS B R AEESEY)
BN R R 2 AV S (AlEelE - HERE )
Ha (e EARERN > 2 BEREAEESEY (0
FE) AMEARFET L 1o
RIFERFTA B e 28 (e SR EAL
=X 1 $E31 125 FEATHEM: ( DO~4XE0~4xR0O~4=125)
R - R ERTEN B BT E S AR S NS
TEH LR E Y] - BIFRHBIRE ~ S bEiE &
HREEEYIME NI 2V B R 0 RYATRENE - ZifRTR
A AT REMERVAE SRRy 64 Tl » MEEUEIR PRI

SRS IMEEE S8 H Rl b5

Visual Deterioration Evaluation for External Wall Tiles of Aged Buildings

PIEE T S (A NET R @ U
DIFIGE S sl I - &8T5 (% 125 T n] aE M HPI9E
By 61.04 > FEHESE By 22.23 5 R AT S) By 38.81 43 LA
T+38.81~61.04 437 5]~ 61.04~83.27 437 [} 83.27
SyDIE > Tk (R RS AR EEER Ry
B KPP i 38 3 PAT ~ 39~60 732 fi - 61 53~82
sy iR 83 57LA b (fE 10 3% 11) » AWF5ekig g
B SRS T FIRV A (S B R - 1R AT B B
LA S BARMITLE T 2 IR ToTAS - ABH 7T (RIE AT
EYE S LA - DL 118 (HE B EFIERE AL
B SERE 11 Ao

= 1 PSR =ERFAET D - KRR
B2 T RS MEED o S TIEE T - %
R fE a7 IS ¥ BRI Y MERERE (B4 - 11
ROy - BRI R TS T SR MG A T
SRR [ B EE o SRR YINE ST -
MmN A RR AL E - HREES AT
R R EREERER S TREESE
Rl 2/ DI RS 2 HERE 5B - a5 |3 R I

HERUEE -

R U BRVINENIEZEDRR

Cl {E8KFE FIEFLR IR
83=CI{H — (B @ EimuinaEses -
61=CI{E=82 = (i§n]) jiya&EsEsn(E > a2 el —FdE—R o
39=CI{E=60 = OFE) EFRLHET REARM  BHb e R T ARSI R R B ST
Cl{E=38 g (=) RN B TSR Y A T A -
35
g oo sgs o s s Losg— o s LD & S S -
CIfE=38 |39=Cl{H=60 JP1=CI{6=82 | 83=CI{E _* 3t27%f :;;mgm: 51 %0 k16 2

015 22.1% JItE 22.1% | 4915 423% | ggfk 135%

25
25

20
20

1 21
1
17
15
15
1010
5
4
e
= I 1 1
a0 - -

4

1
8

5

3

1014
Il = = B

21

CI{E 0 13 25 34 38 44 50 53 56 63 69 72 75 78 81_84 88 91 94 CI{H13 25 34 38 44 50 53 63 69 72 75 81 8 91 94 100

[ 10 BREAR—INEES EAET

B 11 AHIFERBRIERHAE Fk

61



ZERE THREW  5F 87 M0 2014 £ 3 H > BT
JOURNAL OF ARCHITECTURE, No.87, Mar. 2014, Spring

AtgeEE AT 1 stRSMEEE Cl 1 - DAk 12
ZEPETE FER Y MRS E B R LB IR
DUERERRR > RERBE Cl ERETET = - B At
118 fUEsRy) ClEAVSETERE - A8 Cl (H
SRR EERNRE A e BEEN (R) - Y
ARG RAIE RS EHN AR T 2P ERE
&> RMFEANTTEETE EEZ R RAFR T 2EE - i
BN AR TR B - HINEHEE S H%
Rt EAEERET R - Cl ERHEHRE -

ARG BRIV & AL i A i S R 4
SRR ElRE T  E A B R IR S WEREIEH
HHER B0 TH S T R R MY B IR (> LA BURF BN
FEBIBLABFEATSE S by B Bl > LA AT 74
aHEERZ AL GIERIME - TUH L e LAl i
RREENEGT R B BN 5t 16 A
FR 2 Z=BIEHET - 1 KB RBMERSME - Fhat 13 =B
HAHBAE R 13 AR »

R 12 Atse2 B S B Rt

SR E TR i it P[]
FEB VEICT1E FLE R 1949.01m*/12F 23 PR Y
SN A EAMEE St 51 BRI SNEREE LB AL
1 ErES g ~ AR ~ B4 pECIED - #EAmm - HAirrE
FHEHIEEREE (D) FbHvEEE (E) Nz 8t (R) Cl{H
(2+4)x4"
! : 3 Cl =100-100x 2
CI=25
DT FE BRI R WA

g () R
e YL VAT 3

BRI © Abtgeies

*® 13 TN S IEHE A R S R et & B e B fHBI B S i R

T o GeiaE D E R WRiHEEESE(Cl) HESH
1 GdLmERINES a HUEEY) 2 2 3 53.1 =
2 B bR ES b By 2 3 4 37.5 vy
3 EdbeEEdLEg ¢ BEEY) 2 2 3 71.9 -
4 adb AR d BEEEY) 2 3 4 37.5 vy
5 Edbi AR e THIESY) 2 2 3 62.5 -
6 BT SRS B f RS 2 2 4 62.5 —
7 E b SRS IUES o S 2 4 4 25.0 vy
8 AAERTFATRES h BEsEy) 2 3 4 375 vy
9 SALH TR | BEEEY) 2 2 4 50.0 =
10 G AL ZERIEE —E j ISRy 2 2 4 62.5 -
11 AdbiCERE 2 B K EEY) 3 1 4 50.0 =
12 B Ib AT PR B | AR 3 4 4 12.5 vy
13 GAbi R R m Y 2 3 4 375 vy

SEHMH 2.08 246 3.77 46.2

62



ARG SRR > 13 HZEMIA 9 [HZEME
FERE L BT T TG B siE TR > 4 HZEPTEAER
TEMRE NGB - BCE AT FE TR AT RI X
HREHERGER  BonadbhBUF e AT
R R AR IR M E O B BT AR
e A REEART AT 2 ER I G H T REE
BRI S Y5 B E BB

DAL 2§ 2ACHA 5 (e AL T AT T ST B R e SR %
ST R E B A ZEPIFE S 50 {HLL L > AlfEfEft
& 20 {ElwBh HARH B PRFI = - WERERFR ISR A
ZEEEE R IREEZ RAVER Y — - Baiiadt
T ) S i B 2 B A AR e TR (B B R

(R - 2011b) > B HRER AR T SR B 4

Bleat K B s Ee i i EFRAJRIR Rofilhis & Bid b
K o SRR A S e ERE A S e e
> BER&RSHN > NGRS SR e L
HRTEE T BUR S AHRR R EIE E RSy A3t 2
ZfE%E - HETE e R EEI B ERA o

I~ SEemEE R

AN TR BRI BINEFRYIE A
R (EIRE: - & 70 FRUBRSOEZSRRE - TR
R VR E R Ry ETmEMNE R Z B H A
FH b8 S ENE L E e - HimsEEZSES
T b N YNENSCARRIE R S5 EE S 00 N TR e
WA T » AGAZERE A » BT ERBUN E 1R/ MER
R B TR -

AT BB B3 SURBER Smol R A
HETTER - SRS NSRS A e HRRT
2R B DER HiRsHERZEES - 28R
H R2EEHEER] - fRAS NS A2 8 o A
BB AT Arata T Z e UL R L Y (iR
DUMHBRRTSRE R sl Featmm B R |

4.1 wryiktsn - BILERYY MBIt Z 2 D.ER
HA2ETHE RS

AHIZEREIL T RV NS H R 2R T

SRS IMEEE S8 H Rl b5

Visual Deterioration Evaluation for External Wall Tiles of Aged Buildings
%, Z DER HEEHERA] - Eh &S bR~
(Degree) ~ Z{La#EE (Extent) DU HEESAIINEE
A8 (Relevancy) » 756G T 0~4 Z&F
730 1 RolROURAT > 4 Relice By T RE SRR RS
REEYINE EFRA IR N B Rfo > AT TSR
Pstiind H 2 la TS U574 ) 2 D.ER BN
SUERR (CL) T3 S HETRGER - LIPYE
Fe— (B = 2 Sy FE VU Bk - Fh— R RYF - F
U Ry > MARBA R FR e iR B dEEa R
Al RS EE RER BRI S - Abtsest e
PR 118 (=G ThRRE - AL ERESERETT - Cl
EARINEEFR 83 BRrRsh—SFa  (REFFEE ALY > 82
~61 RS54k > 60~39 RSB =F4k - 39 AT Ky

4.2 EREH

AFeERRL AR R A A R - FIE S
WESRAASNE - RERETEE - BEMAVET
TENTES TR LS - Y HRTRESER I A THEE
HESIRCL » AR ERAERBICETAR A< AT
AHEE TN e HE S, WY

TONEHEES | e T E RICENE - BRI ALY
EEETEEAHE T At E#2 S EE K
ARSUAHAT 2 AERHEB s Sttt HIR 2 AEEIR A
B BT A SREE TR N I e te B R E
R TS Jest A e BRI 2 Tl
DL EARNE - ik 20 SREL_EAEES - KR 20 ELL R
IRV SRR S sR Sk g - (IR SRR
il ESE RN e b g YA S = L)
1T BN EREEYRISATERE - & FE Ay
afa o 4G AT BB A B SRREETE - i’
BV MEHIEH AR Z 2P AR T B At e
fEHRHER ) R -

HR BN BRI EE( L INEERERE SR
Pl RIS - AR e BT R > ATt
wte * AAH BRI BE ERT S Mtz H Sl irte s
EHCI T E 2N A2 7 (ERAETTIE - MBI R AR K

63



BRSO (RS | 55 87 1 > 2014 4 3 > BER
JOURNAL OF ARCHITECTURE, No.87, Mar. 2014, Spring
2l R =2k DI B ME ST T A R E
FRE LA A A2 B (B -

RIAF R R RN TR A RS EEE S
( NSC 100-2221-E-002-215 ) ~ PN Fx &5 S 1 92 B
(100301070000G1014 ) J 8l TAERHEIHFTEE e AL
SRR R B 2 fE » (HANSE LIRS
DANER 2R

SRR

WEENEEE (2004) - FZEEE/(FE~T+HAFE
EHWEEER K - altih - NEEEEE

L& (2009) - EREYSbiE i FeZ 2 H Bl Batls
TEZ O - RURZ AR5 o BIALRHEARERE
S B SR 50T » IS

SRR (2002) o SHE iR R A 7 > R
RS - FIGHERE E 2 TR 5TRT > a8
T o

FRttEE (1993) o SMEhERE RIS IR R R S o aT » 25
[ETFEEEFF IS T > (4) - 284-291

JEUHIE (2006 ) - f741#1% RC MRS Rk IE 1 2
F LU B FRRAE T ER 34T Rt
i RR A SL o BB SRR E RS GERT © &
o e

BFE (2011) - i1 4] - /& © HERHIT
BEBFETE -

MR > FRERE AEE - P55 BRIAIE > 3ERE
E5fikJE o PSS (2011) o [ AR H e A I T
(HF), e - BB EmYT e iH S - 5
3o+ EE R B B ER AT -

=253 (2000) - ZEFYSG I 1L IR AR 7~
W17E- LAKZEFCE G R P) - RERZ B L5
B TL IR SRS AR ST - G o

=50 ME (2009) « ZEFEE MG BEEF KA A
TN SFAFEZ D - RERCZ AR - BIILS
IR T S R LSRRI R Py > ST

64

et REE > EEME (2011a) - BEYINER
R 2 A IS RSN R AT - Ve E R
()5 1-12 -

Ry St > SRETT  JTIr{&E (2011b) - 51
[H] EHREL TG 2802 5 - INEUED B2t 9E T
WgE R - Frdbmi o B SRS -

BRIAMS (2001) o Shi R B2 7 FRF I 1R > B
5= LG I T8 A A 2] - R RRZ BE L
ol o BITLEC R ER RS ST - SR -

SRETE (2006) - ZEFEEE > ML HET EHITIF -
R AR - BII =& K+ R TR SR
it &b -

ol (2010) ° fF4 R.CEZZGIHESMELERIE
LK L E 1775 KR - R 2 T
R - BRI REREEEESE AT > BT -

it L& - 22 EEE (2010) - R
T EURRE N EEER Y B o B L E AR A S
9% o [ESEESSY ) (T1) > 288-253 -

it - BEE S TIOLE - PR R (2008 ) -
FEERSE T (e R AL i R SR R R A
TEZOT o PIEER R 9T AR
B EFam = (pp. 2625-2644) - 5dbi « EEE

sl (2010) © HAH i /m e e E A L4
ST -LORDATERLY » R Z R LEwm L -
LRI KBRS - B

tagoh o Kt (2012) - GIEATREYINELEEE
HEHETEH e 25T - &525247 > (82) - 1-20 -

EEABTEEEE (1998) o FELLE/ (A AFEE
BHATFH - BTG EEEEUT -

BAE (2008) o LIFTE B EFEFS g
RN 7 - R AR5 » BlIL& R
ERHR T S R B ERH TR - ST -

fiE (2009) o EZIMENT E )75 LB FKaF iy
BRI LU 7B e AR BAY » R BE L
E BT AVAS BN PNt Sl I T R v
&db -



2% - EIE > FEM (2001) - ESEESMENT
BV EZF T - NEER ST S S
& o frdbn ¢ NEER SR SRR -

IR (1998) « Z 7ERENIC L &7 7 ) — M#E
DL LZENE - FEHD | AR LR E . -

REFISE (2007 )« ¥ A LR ) 4MEEDFEE - 22H T
% o B e AR B R & 5 i X
2 (pp. 5-7-5-40) - BdbHT « GEVEEEHES -

R - DO - JRE#E (2000) - 727 ) — h
1B DI # A R D - A LR =t -

Petermann, M., & Erdly, J. (2003). ZZEH5 ik G %%
= 7 - 5[} 2012 410 H 16 H» HH

http://www.astm.org/SNEWS/CHINESE/2004/Peter

mann.htm -
REFERENCES in English

Buildings Department (2011). Mandatory Building
Inspection Scheme. Hong Kong: HKSAR.

Chang, C. Y. (2006). The Concept and Implements for
Building Medicine. Unpublished doctoral dissertation.
Graduate School of Civil Engineering, National
Taiwan University, Taipei.

Chen, C. J. (2001). The Evidence Research for the
Criticism Standard of the External Wall--Multi-story
High Business Buildings in Taipei for Examples.

thesis.

Unpublished  master’s Department  of

Architecture, National Cheng Kung University,
Tainan.

Chiang, L. W. (2009). The Method by Visual Inspection
of the Building Siding Public Security Research.
Unpublished master’s thesis. Graduate Institute of
Urban Development and Architecture, National
University of Kaohsiung, Kaohsiung.

Chien, M. C. (2009). The Research on Evaluation of
Deterioration of Subsidiary on Building Exterior
Wall —As a Case Study on Separate Type Air —

Condition Bracket. Unpublished master’s thesis.

SRS IMEEE S8 H Rl b5

Visual Deterioration Evaluation for External Wall Tiles of Aged Buildings

Graduate Institute of Architecture and Urban Design,
National Taipei University of Technology, Taipei.

Chou, M. C. (2006). The Facade Refurbishment of the
Office Building with Tiled External RC Wall —Fagade
Renewal of the Administration Building at the NTUST.
Unpublished master’s thesis. Department of
Architecture, National Taiwan University of Science
and Technology, Taipei.

Construction and Planning Agency, Ministry of the
Interior (2004). The Republic of China of 1998 to
2006 Taiwan-Fukien Area Construction Statistics
Annual Report. Taipei: Construction and Planning
Agency, Ministry of the Interior.

Guo, S. J., Huang, S. M., Chang, C. Y., & Chiang, L. W.
(2011). The Research of Building Siding Health
Check and Renovation Assessment System. Report of
Architecture and Building Research Institute,
Ministry of the Interior. New Taipei City: Architecture
and Building Research Institute, Ministry of the
Interior.

Guo, S. J., Li, C. H., & Li, Y. S. (2011). Analysis of key
factors for laws and regulations on building external
walls renovation. Journal of Property Management,
(2), 1-12.

Huang, K. Y. (2010). A Study on External Wall Tile
Deterioation and Repairment of the Existing R.C.
Buildings-A Case Study with Tou-tain-cuo in
Kaohsiung City. Unpublished master’s thesis.
Department of Architecture, National Cheng Kung
University, Tainan.

Huang, R. W. (2010). A Study on Stick System Metal
Curtain Wall Renew Work Method - In The Case of
Office Building. Unpublished master’s thesis.
Department of Architecture, National Cheng Kung
University, Tainan.

Huang, S. M., Chiang, L. W,, Li, T. T.,, & Lai, Y. E.

(2010). Research on the common consensus of

65



Ry T RSREL | 5 87 Hi] - 2014 4F 3 H > HEH

JOURNAL OF ARCHITECTURE, No.87, Mar. 2014, Spring
building health diagnosis and regular check based on
building owner viewpoint. Journal of Architecture,
(71), 233-253.

Huang, S. M., Li, T. T., Chiang, L. W,, Chen, C. W,, &
Chen, C. M. (2008). The analysis of the building
owner’s acknowledgement of facilities’ healthy
examinations and methods of executing forcible

examinations. Proceedings of the 20rd annual

symposium of the Architectural Institute of Taiwan (pp.

2625-2644). Taipei: Architectural Institute of Taiwan.

Kao, H. J. (2009). The Requirements for Renovation of
Building Facade and the Process in Reaching a
Binding Agreement among Property Owners.
Unpublished master’s thesis. Graduate Institute of
Urban Development and. Architecture, National
University of Kaohsiung, Kaohsiung.

Kao, T. I. (2000). A Research and Innovation of the
External Wall Tile Deterioration on the Building —
For Example with the University School Building.

thesis.

Unpublished master’s Department  of

Architecture, National Cheng Kung University,
Tainan.

Kazusuke, K. (1998). The Degradation Method of the
Concrete Structure by Core Extraction. Tokyo:
Morikita Publishing Co., Ltd.

Lin, S. T. (1993). The reasons and countermeasures of
external wall tiles falling. Space Magazine Special
Issue, (4), 284-291.

Liu, Q. N., Wang, S. C., & Xu, Z. Q. (2001). A Research
for Allocating External Wall Accessories in

Condominium Architectural Planning. Report of

Architecture and Building Research Institute,
Ministry of the Interior. New Taipei City: Architecture
and Building Research Institute, Ministry of the
Interior.

Nakajima, K. (2007). The research of building external

wall tiles investigation and diagnosis. The Proceeding

66

of Building External Wall Tiles Diagnosis and Repair
Technology (pp.5-7-5-40). Taipei: Taiwan Institute of
Property Management.

Petermann, M., & Erdly, J. (2003). How Security at
External Wall. Retrieved Oct. 16, 2012 from
http://www.astm.org/SNEWS/CHINESE/2004/Peterm
ann.htm.

Tai, P. Y. (2008). Nondestructive Testing of Exterior Wall
Tiles by Tap Tone Method. Unpublished master’s
thesis. Graduate Institute of Urban Development and
Architecture, National University of Kaohsiung,
Kaohsiung.

Taiwan Provincial Government Accounting Office
(1998). 1997 Taiwan Statistical Yearbook. Nantou
County: Taiwan Provincial Government, R. O. C.

Taketo, U., Kato, K., & Hirono, S. (2000).
Non-destructive of the Concrete Structure. Tokyo:
Morikita publishing Co., Ltd.

Tseng, C. H.,, Hsu, S. K., Wu, P. H., Yau, N. J., Chen, M.
C., Yeh, C. C., Tsai, H. C., & Liao, H. K. (2011). A
Study on Drafting the Bridge Visual Inspection and

Manual. Institute  of

Evaluation Report  of

Transportation, MOTC. Taipei: Institute of

Transportation, Ministry of Transportation and
Communication.

Wu, M. T. (2002). Tile Placing Optimization for
External Face of Building. Unpublished master’s
thesis. Department and Graduate Institute of
Construction Engineering, Chaoyang University of
Technology, Taichung.

Yang, S. H.,, & Nine, S. M. (2012). Research on the
evaluating guide of building external wall

maintenance management for Taipei City. Journal of

Architecture, (82), 1-20.



