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ABSTRACT

Keywords: reinforced concrete, durability performance assessment, corroded

structural members, seismic resistance

The renovation and reconstruction of old and dangerous buildings in urban has been
actively promoted by the government, and the associated regulations was promulgated
in June 2018. However, there is so far no method for the domestic architects, civil
engineers, and structure engineers to quantitatively evaluate the durability or seismic
performance of the severely deteriorated buildings, and such that current seismic
evaluation does not involve the durability assessment as influencing factors. For these
reasons, this study proposes a manual of durability assessment for reinforced concrete
buildings in Taiwan in order to help the architects, civil engineers, and structure
engineers to quantitatively assess the durability performances and remedy strategies of
those buildings. In addition, the manual involves reinforcement corrosion evaluated
by deterioration of structural members in the ABRI (Architecture and Building
Research Institute, Ministry of the Interior) report in 2013, ‘Proposed durability and
performance assessment for reinforced concrete buildings’, and research outcomes in
the ABRI report in 1999 and 2001, ‘Influences of reinforcement corrosion on the life
cycles and seismic resistances of reinforced concrete buildings’, and proposes a model
to evaluate the mechanical properties of corroded structural members, in which the
seismic resistance of RC buildings are evaluated by the reduced hinge capacities by

those corroded structural members and nonlinear pushover analyses.

For immediate strategies:
This study has proposed evaluation criteria and the manual for the durability
performance assessment. The manual is to be reviewed by the experts and
published in the future.
This study suggests the preliminary evaluations for the seismic resistance, which is
to be sent to Construction and Planning Agency, Ministry of Interior.

For long-term strategies:
This study has established evaluation methods for the seismic performance of old
and deteriorated RC buildings. It is suggested to link those methods with the
current seismic evaluation methods to broaden the applicable objects.
It is suggested to combine the quantitative durability performance assessment in
this study with the ISO-15686, Buildings and constructed assets’, to complete the
durability design methods.
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: 552k 2t B SR

e | 0 cievs | siess
C-0-1_1 0.00 0.00 0.00
C-0-1_1I 0.00 0.00 0.00
C-0-2 0.00 0.00 0.00
C-10-1 0.10 0.06 0.15
C-10-2 0.10 0.05 0.17
C-20-1 0.20 0.12 0.34
C-20-2 0.20 0.06 0.14

(FA &R @ F7 4 > 2018)
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4-16 3 S 47 5 % 0t B (48 41)

(FH# %R 1 33 # 5 2018)

4-8 7 R AALE T F ke R 2 iR (Mphd)

iR Vinax (t0) | 22 B 45> Vinar ¥ 2
CO-1 1 17.02 100.00%
CO-1_II 16.70 100.00%
C10-1 16.9 99.29%

(FALRiR - &7 # 0 2018)

/!

N

24972 P FARRT R &R R Z VR (B )

iR Vinax (t1) | 22 B4 Vinax v 2
C0-2 16.25 100.00%

C10-2 16.97 104.43%

C20-2 17.32 106.58%

(FH %R 37 8 2018)
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*lf]ﬂ/- __ LN /)é‘ -é ( Bl /—‘JEP’) Vinax (tf) —,"’f-‘i Vol '&‘; Vimax v* @L
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329



i SR R4 aE ﬁ%fﬁ_ﬁff A MR B e RS P TR

American Society of Civil Engineers(ASCE)/Structural Engineering Institute(SEI) >
(2000) -+  Guideline for Structural Condition Assessment of Existing
Buildings(ASCE/SEI 11-99).

Caglar Goksu & Alper llki > (2016) “Seismic Behavior of Reinforced Concrete
Columns with Corroded Deformed Reinforcing Bars”, ACI Structural Journal.
No. 113-S90.

Carino, N., and Malhotra, V. - (2004) “Handbook on Nondestructive Testing of
Concrete, second edition, Auerbach Publishing”, 392 pp.

Dawang Li, Ren Wei, Feng Xing, Lili Sui, Yingwu Zhou & Wenyu Wang » (2018)
“Influence of Non-uniform corrosion of steel bars on the seismic behavior of
reinforced concrete columns”, Construction and Building Materials 167(2018)
20-32.

Hakan Yalciner, Serhan Sensoy & Ozgur Eren > (2012). “Effect of corrosion damage
on the performance level of a 25-year-old reinforced concrete building” , Shock
and Vibraion 19,891-902.

Hakan Yalciner, Serhan Sensoy & Ozgur Eren - (2015). “Seismic Performance
Assessment of a Corroded 50-Year-Old Reinforced Concrete Building” , J.
Struct. Eng,141(12).

International Building Code(IBC) - (2018) - Existing Building Code International
Concrete Repair Institute.

International Concrete Repair Institute(ICRI) > (2009) > Guide for Nondestructive
Evaluation Methods for Condition Assessment, Repair, and Performance
Monitoring Concrete Structures(ICRI 210.4-09).

Luisa Berto, Renato Vitaliani, Anna Saetta & Paola Simioni > (2009). “Seismic
assessment of existing RC structures affected by degradation phenomena” ,
Structural Safety 31,284-297.

Stefania Imperatore, Maria Zucconi & Barbara Ferracuti > (2017). “Pitting corrosion
effects on the seismic behavior of existing R.C. building” , ANIDIS 2017.

330



PER RS AREET S ¢ 2 RS ¢ > (2008) 0 4 SRR B RAT K
2};{;_{@ °
PEARY NN E > (2011) 0 E RSP A RR P RS E RN

pAravy7Y)—H2

£L0CD>(1998) 2 v 7 ) —rHEHF DY NEY F—V
ayﬁﬂiiﬁ > 3R 2

=
2

PA2AEL Y2 )—FER 2 Q018) A Y R EAHEET VAT Y I Y
— B F O At ooV )= LR L BRI AEE o

PAERFET A (2002) HHEVY Y 3 VEFFOY P EPE - BRI =2
T B RZRFEY AT o

pPAZEAF LA (1997) 8oy 7 ) — g2 AFoRAEAE - BWE
X OA B (k) - PEF 0 L F RS A

PAEAF L (AL (2016) 0 45552 Y 7 ) — b2 A5 a4 RE L4 4
Pigee > 1L LR gAL o

PARL LY (2010) v ¥ Y a YORFIADPBENEIHF 2 HDv =
:L-?}l/’Bﬂ\r]J’ 2 i E'i

oot P A AR AR Az 3R EE#®E ARG KF

http://www.housing.taipei.gov.tw/h_statistics-1.aspx(20191204) -

e g ko BEFE SRR (2015) RE ARy
ué;};ﬂ;’i y F\ ﬂ’/’t%'ggfﬂﬁﬂf Hi o

Zﬁ"

EHR A d

AL A C g 2 ABER S g 0 (2013) 0 BRRR A R PR O 2o FCRHEAT] T R
;I!iéﬂ;ﬁﬁ 864 :,E!P ’ 7:‘.“'_@/2: L’;/% é _—} ﬂ\;}igﬂ,‘ 2}% °

SR A Y (Q012) K BA RS T AL RS REA B AR L
‘}{r:)%—i* e %‘h B o

& ¥ K~ %r'g-v‘WiJA-‘,(zoog),;gfgq;@;& BLEFGEEDS ¥
B ommcBS My 0 P AEAT LS HE F T35 56245
181-188 -

331



& 85 R R 2 R a4 MR TR RS R

ER A e P EAEE LR € 0 (2007) 0 P AT A SRR E AP LR D

H-PET
% £ it 2 BN 2 £ , B E Ly At
in B < & ’ i =

https://school.ncree.org.tw/school/information/evaluation-and-retrofit-file-
download.php(20191204) -

FEH S FRER (2012) TR Y P ERFFFL RCREM RN 4 FTFRAY
IR el of SF S & A A

By RLARATE P v (2003) 0 FA Y P FE AR E AR A AR
4 %% 1 NCREE-2003-049 -

Bl BT E ¢ S 0 (2013) ) R & B RITR BT B S D B 2 R
4F % Sa%. © NCREE-2013-023 -

FIj R AR L P w0 (Q013) ) Y L B L SR AT 2 g 2
¥4 %% ¢ NCREE-2013-031 -

Bl pd R1ARA7 g P w0 (2016) 0 12 £ B4 RCHEEFBA RS T 0 L S
% : NCREE-2016-006

Bpd R1fsmy @ (2018)02016 3k B2 R A f A FRFEF T

Flp BL1AZATE ¢ o o (2019) 0 AP )FRrE =y RR R 2 Bt 4 (w6
SR A

BlR md o (2013) RREBRABIFLF -

B2 SwE R (2016)’ l“«‘t—L§=M )@*Hﬁha%,ﬂ/}—{i%xmﬂ"ﬁ: 75 v R o

— M
_‘ f_ r’ /%%‘L;bt %3 %E. f °
ME o~ Rz an THRET2ZRAIFERARAFTL ALK R
SELE L B Y ,;g_/f .
BB~ B A BEK CETE CRRI S BHL  pIER  BILF 0 (2014)

&
%ﬁé“%%$3%iﬂ&ﬂiipz’mﬁﬂéﬂpzWo

332

5.



\\\Xr
ol
™

™

SR NBHERE CREZ I 2 (2016)
AR SRS o P RN AT O

i

e

#
7‘“1
3
dok

MUE S~ BER 0 (2014) 0 45 SRR E AP AR B 2R LB

E’T“]:— L:’/%ﬁi;;ij‘ ?”%Lﬁl %E—/% °
T AR AR R L FI P 5 (2009) 0 KA FERAFA E o
NP ETE R E I B o AR

B E# o smERE o (2015) 0 2 R F A A A M
1 B SRR EI L
Eil RS FAHLF (2012 EAF A A BTG RS ASE S

B E 2T 0 P FIRERT Y AT e

ﬁ@/@ N 73.— #F > jg;w%,_ N 3‘]"% %‘/‘ F‘g 76 i‘?.& ES (2006) & 53R 3 }3:%
PR 4 R LR P FINERAT T T P RS
BRI RRIEZALETRPEL o

A ERFIL AR (2011) 0 &
FAB AR A FERF NG LA I RPN S LT B
A2 EHEF D E 0 (2000) 0 A ERS ARG I LA L XSSP
AT (2009) 0 K a2 (AHP)ZHEF v M EF L pmg ko
2 (2018) RCE a4 B2 af A B &30 A BB RS E - A

r’/%ﬁifli %? E ARk o

By M

;4\,7‘? ’ n
N ERGER MR R RES  RED] » (2013) 0 4 SRR 2R
Pt At BETS EAE P f{*‘KL*ﬁﬁHjiero
AR

SEY LR R R A

% > (2008) -
AE I AT AR o

’

PR
FALih= R o4

333



G SR G R R HEAT A LA S SRR S P R

G SRR E R BRI A A L ETHR S P R
TR R L P R AT T AT
T 0 (02) 89127890
b ORTA T AT R AV ATER 3 X200 5L 13 4
e it http://www.abri.gov.tw
;En—‘ﬁ PERAER] S R D s RS S &SPL}_;TE
AR E D D108 & 12 P AR D % 1R

ISBN : ISBN 978-986-5448-25-7 (L %)



