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Taiwan’s urban renewal policy has shifted from government dominance to greater private
sector participation. The Urban Renewal Act introduced Urban Renewal Associations
(URAs) as implementation bodies, a model that succeeded in post-921 earthquake
reconstruction but remained largely confined to unsafe-buildings reconstruction cases,
limiting its broader application.

This study analyzes the institutional challenges URAs face in urban renewal through path
dependency and path creation perspectives. Institutional review and statistical analysis
reveal that path dependency has reinforced a self-reinforcing lock-in effect, restricting URAs
primarily to unsafe-buildings reconstruction projects.

However, path creation suggests that institutional actors continue to drive new pathways,
gradually decoupling the Autonomous Urban Renewal-URA—Unsafe-buildings
reconstruction nexus. This shift enhances URAs’ potential for broader community renewal
participation. To support this transition, the government should allocate more administrative
and institutional resources, refine legal frameworks, and diversify mechanisms for
Autonomous Urban Renewal, helping overcome existing constraints.
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As Taiwan enters a super-aged society, an increasing number of elderly individuals face
housing discrimination and lack family support, making their living conditions more
vulnerable. While current social housing policies include the elderly as eligible tenants, they
lack targeted systems and resources to meet their specific needs. This study explores elderly
housing demands, identifies policy gaps, and proposes feasible improvements. Through
institutional analysis and a questionnaire survey of four social housing communities in
Taipei and New Taipei City, key challenges are found in rental stability, spatial suitability,
and welfare access. Elderly tenants value age-friendly design and express concern over
limited lease terms and the lack of tenancy rights for cohabiting family members. Many
hopes for extended or lifelong rental options. There is also strong demand for
community-based services, such as health promotion, psychological support, and social
engagement, yet current services remain insufficient. The study recommends implementing
elderly-specific quotas and rental protections, relaxing current tenancy duration limits,
applying universal design principles, and institutionalizing welfare services within housing
sites. It also highlights the importance of partnerships with welfare agencies and non-profits
to establish on-site support systems. Social housing should evolve into a supportive,
dignified living environment that ensures elderly residents' rights to secure and adequate
housing.
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With the ongoing development of sewerage infrastructure projects, the selection of shaft
excavation methods plays a critical role in ensuring construction safety, project timelines,
and overall quality. This study adopts a case study approach to compare two commonly used
shaft construction methods in sewerage projects: the gravity-type caisson method and the
hydraulic jacking steel caisson method. Using a real-world case from Longjing District in
Taichung City, the research explores differences and challenges encountered during
construction from the perspectives of progress, geological conditions, and safety. The key
factors affecting the performance of caisson construction are analyzed, with particular
emphasis on the advantages offered by the hydraulic jacking method.

Although the hydraulic jacking steel caisson method involves higher costs due to the need
for specialized equipment and advanced technical expertise, actual project applications
remain limited. By integrating practical case data, construction records, and relevant
literature, this study systematically examines the technical challenges associated with
caisson construction. Practical recommendations for method selection are proposed, aiming
to fill gaps in existing academic research while providing valuable reference for planning
and execution of similar engineering projects.

2076-5509 © B R E T E T

41


mailto:littletsai119@gmail.com

Journal of Property Management, Vol. 16, No. 2, pp. 41-49 (Fall 2025)

— -~ fHEm

FIK KB R B B T P VR
BRI ESAVE A -

B AR » A (LI F 2500 - 557K
T B B DR R 2 3 A 4k
i 0 TVREIRIRALIS Y — - BUSRIEHESS K T K
RS LA S T S A » 1R R S
Fy -

1-1 h3EEntk

ERTEISTK N KERE TREEANE BRI LEE
% o % LAMEM RC &5t HE B LIINT » (EH AT
s B TAEHI I - T IA RS R AEBE TIF
SEZEMSN - HEERYIU SR RSTReR > BlfZEfEEA
ARFH N EGRER IR S E5E > BRI SOEET
il R e U S B TSR > B
ISR EA TR REE T INEER S i TR
fra BN ~ HMETRRAEY N -

AT AR SR P aa e TR A UL (A6 0% » s 0%
HIERT B 4m DR I5/K /K 2 TAEH: - fEHfE
77 TR FH 4H T SRR AR (R RS O TR B BE A R (A HE 1T
DUREHELE > 2 Rt TR By mlZe s - N AT Ry
W LA S Bl ish B e Bt LA R = -

& LRl - FEED s T T RS (R P 2 PR R B
S i T ER SO AR (FARE T fR A 2 K E i -
FEER a5 1 > AR B U0 104 BR AU (46
TIRZEGEEE D IR TR M ZE E > AT
FLEEG EREG] ~ B FABESUE R SRIE) R IE
AR Y TAEPREL - RO BAR ORISR - A E Al
Bifgz z2fk > WERARRBUTIESS -

1-2 EE/M

AT LLE TP REH S B R 2R - 45 S SUIRBLE S > 77
i H B BB A S B (R T80 - #&5 T~ %
PEELE PRI E - ST E AR TP AR R AR e

42

THPGEIT > R T R CRE M F ] REAE RIA TR e AT BE 3%
AR - R - AR S AEERLL T HAR

L BRE5K T /KE 88 TR (F R T a] Ag
TSR R K8 - Ref& @ T2t 2% > B s{blR
R

2. AMTIGE TR E R B T EENE -
(R 57K 7K TAZAYNEF HEAE -

3. SEHRT TG TEHRRE 2 T - EX
DR 05 R B e T R - BR AR A #E TR
B AL SR SIS

1-3 RFGE

DR TE S B E - TR T e BEEEE
Y TR T A BRI SRR RE - ASCHI R PRa 57K /K
TRIRE AAVERIREE > DT E R E &I 5KT
KETE-S THETRE (—)) HEBEETERATWE
IR TRET T FAHERS B TREER > (7
GrFRTe e R AR E RG] - DARIIH TABEEY
EEME -

AT G F R B o3 e T o 2 & T R
TR LM ERENER - SEREUR - ORGSR T
HUEPRE - EEEE A 10X - BRI T2 PR
D THARERSR © 53 ABE A S L) (A TOARVIB S ELRTRS -

— ~ Xl

2-1 EFEMEE

TREAFZ(2010)f5 2T IE A2 —E L7075
R AR E EE > fmEm R R R R 1R
BETHIERS » WAL ERE - 25 - R KB EEH
I -

FPREHE(2004)F5 HZEWTIERTESS © B TEE HIERY
R IR DI ARTE Ry S — SRR 5 FRiTSEAYIR
G A E R BRI SR - SRS AR
P EACIRATRE S - A —IHER A e Ry R
EEEFHIRS M S EERACRZ B LM BTl
(EFF IR ERMSEE RN E7ea R L s



PEEEHER —OZHE F FHAHEIH H 4149

SR R A R 2 A I 8 > e B ke T 2 bt
FETEBA T~ SEREGT G B EA R ER -
EWFEE AT IT0A

2-2 A LIAIELE

FREE(2011) $57UAE R — TR EERR A - FI PRI
BN Lo BfZiE 5 » 1R B T TR 3 5 2 SR
LASERG)REHET. -

FRAE % (2022) 50 R T4 & — TR IR AV G T 5L
fla > BAPIME T £ 5 oy Ryl B0 IREERE B URE A R -
TS SAR PRI TPRYRIE - EZE &y K BA L
JIUAE B PA LT ARG e B 1 00RE SUARBRTZ BOIUAE T 0007
HHTARE > 1153 B B EE R ~ BRI B BE A Z S
BOIAE ¢ PACD R RIRAE MR A TIEHE L L3RR
W LVREE AR E S - PRI T2 -

HEZHE

DAERERG ST A R ~ BURAH I ROR SR LR E
% > &R REE SRR TR HY 7096 - BEE (L TR
R E A ECEIT - 28 R E S L) - MRS S
HEH M0 BEFEFEGETRESE - A | ForE T
DUBRT > BEBEEELE - (TR BN
FCAFBECESRIE I E & - DURHE TI00 - 4008 2 For -
P p

// ‘w

1. BERXIMERIZTIET

2. BEVIFEEEECELR T

BEAFRC JiFE

(ZEESL201D)ER AL RC JUFERYAR R SR EABRTZ T
AEHEAIFEHEL - BEFITTEARE > A
HE > e B 124 (£ B ROm BT
FrIATEFHATEEERIS A FT > TR RC FEASER At T
ZIEIGE  HECEHTA e B U R ECET S
TZDRE AR N B T-hb » DU IEIREE B NI Eas
JE e = Ry L4018 3 BEUREE A SN RC AR ME T BT
FrIERIE TR -

I"‘.' ‘A \

,,,,,,,

3. BA RC 48l T

PRABE A RC U TAHAERS LUK R 24 R
NGRS - WEORFTATZ I B AEAS RS HETT R P20
AR T PR Ebs - MM RO T - EERE A E
1/500 DAL » mTKE ARG ARG (R e AT -

P 8#8(2021)F5EE A RC AR iR HAS [#EE

43



Journal of Property Management, Vol. 16, No. 2, pp. 41-49 (Fall 2025)

FRTEE TR ~ W8 g TR R 5K N KETRE > A
=Y B E AR % 23R (1) ATTREE . (2)
ARG (3) IR T LI (4) LR
= (5) FEEE (6) BEEE/N (7) M L% H &
AN -

BEA T AEE I

B CRE AR S PP 4H5E0% - AR S B Mt B
R 1 Ry S35t - iR T T THE AR R R AF
77 W EEL) FEAE G BR AR T 20 (AE (e > FEC &4
1 B A% B RS EE AR FC kI S BT T 200 A e P D
dAb > DU R IEER - DUERRGTREEANE 4 R -

4. BASHRIIFEN T

£ FH RS S BT 0 R 0 AR B DUKE % BE 1 4
BEA L BRIZEEAGRG NHETT - iEARAVAETE R 0 T
FEBFZAT ACH I g A A2 e R - RES A OR 5 (& T IR AV AR
TEME - MR PR - BRI RO T
F g - BRER AN RC JUAEAREE » ATARIMRHEEL
BEANT5ERE - APREERE AR S © SRR AU
A AR SR ~ ARG 2 REEIE TR B - i TR
SEGEM: - R DM TR S IR E S R B B
S B B -

fl IR (20 14) 45 HHBR A UL (A AR H
A5 EREN - BARTEATYSK N KELRE » S EET
8 PR L 125 "2 PRAVER SR  pleA e = s B B U

44

Tk 2R (1) BERGI T (2) Braxgyithis
R (3) B TZEM (4) Zetts (5) BEs -5
mnE (6) &R MR (7) BRORIIESEES -

BERIHE (HILLRE )

AR (201 8) BR R AR HZ L - U750 AEFFfZ
Wt ATE B AT IAE MR (ESE = LM = PR DU
SROTAHERFBRIZ IR E - WIRFFESR IR T K2 AZ
RZIRZEf] (N LB AR Z S (R 5% - A
FIFERS B BB /KERE JAEHS - (EARRS) (R 23t ir
FEniE S5 R R IAE I T - A B R B R BRIZR

2 e

- SE =15 TEEIE Eg- 3

5.BRIuAEM T 5%

BR SRR Z B TR R R BRI S A HR £ 7 (R
IL BHAESETHAE  SZHEF R 2 A B R IR i
17 W LRI SE AR YT O J7 3% B /K SERR R R A
= (R ZTERR » M THERIZEERGEZE R TAEZ D
PiiEi=oK - SEHECRIFSERENRAHETT » GBI R 4r
W HINBRSRD R Tak Bt - TREBRGE © B
DERA » 598h » K IR AN KRR SRAIIE
FEREGES R - KA RSP A ~ A
FEK EREEFRR A BRI SN KE E&E
TESEHAM N0 L ARFEIEOKEZI0E » FEIIZEK
JERIHITR » AE)CRE R T T8 T (54 [ K s A T
J0 - HITE N A] 53 ReBal LU UAGERBR 7046 © (BT
R N0 EEREKEE e Rz 2 KRE T



PEEEHER —OZHE F FHAHEIH H 4149

= - RPIFRBA RS

AFEatE TR LN E PR EEA - (TR
Erh i - SR —(E B = A R = EEE A
B URE ARy TAFHHE 2 401 6 Ao -

S

TAEHIURE SR B E IR A EZRA A LU
R AL (A T0AZE 61 B~D -

3-1 Bt EE R

AR E W A DAD HH S By 570y Re /B P R
SPERFI G - VOHES DR By R RRL LG - B st
T4 300 AR [FIPE N 220D FH B B AT I a9 = A
S~T A RZIE > SFESEL 119 5 Vb HBEPATE K HEY S
AN EREEP SR ES AT 2~4 AR
ZE o SPHRERELT 1/900

(SIS TRERIATRAE - 2022) (RIS HERE
HHLE R =R - WS EAL LB MHEE -
ATAE 2 pREEFLALEANE 7 B » 2% 2 o i 2R HUE:
FHEE > HEZEFESaFE L -

®1 BEINERBRRRBESER

TR Riterat
[EHE » ERAH R R R RER IR
0.00m~1.90m N
il T E WIS B
PREAR BB EIANE - N H
1.90m~10.9m;
Ky 10~18 [@ PR AN £
ek HEEIEEE o N B E
10.9m~17.2m _
9-19 » BN ETREED L
IREE B T HED FofE+ o N
17.2m~19.3m )
1B 5y 5~7 > B EHE R () £
Fets LA ESCEE o N H R
19.3m~20.0m
11~19 » @it faf @b+
EL 4.82m
E;i EL 2.80m el
] $-02 i
= 00077 ©Q -190-413
] 190 AAAAA 21 12 vy
0 "y 1375
:;-3 80e 14
=] % {16
- 16
- -10.405-+4 :; '“'30':':”: :9
End A
= Ele ©  [Ein
| :: 113 17102478
] £7:314 =15
15— Ty O RBT
n :58;88;_?“:}3 © DEPTH SPT-N
| (m) (Blows/cm)
i DEPTH SPT-N
.20i (m) (Blows/cm)

7. EEREIRUE

M - JiFERBI 2

4-1 ERIMELERSIER

HEJE LA ESHH
HE U AR AR 5 B4 T

RT3 - EEE-AEHEE 10 5] 14 REYEFHESE
ik o 5 AR R B TR R R B R R

HEA RN L@ SEE B N UHEOTHRE

45



Journal of Property Management, Vol. 16, No. 2, pp. 41-49 (Fall 2025)

ARBHIZIE DR TR R S AR E E
FERE - (EREE ) (Ra4S e TR 138 N ([EiE
R > HCRESETERE TR - BRI A & N
ZLUiERER B AEEEENE > NILERETA
FERRIZ RIS T B G AE B T -

BA DRI LA B SR

Jiti 0574 R E T ek s BB T2 2 IREVERSE
ZHRBHE AR ELME TAESE i EHE A R iR 5 405
=E > @RI EE]) - HARHBEANXTL > M
HERT Fr TR BB URE NIk B EA R AYHEE -
HEEAT A S RIZEREA ZEE R K HELRE
EEREERE AT 1/300 » 3G [EIHG A AT B BE A D046
JERUm AR ST B AR - 77 130 R % M 4 R P K BR
St TR B > SERETH AV L RS TE
T Z (e Hit ThnE RIFEMES - B TARTE
PRaaf/ ) > HEE - MEERERERY) - BERIER
BRI -

4-2 NFETETREE S

FIKE G TR E H/KEE STER > ST EHR
TERTERE » TS A~ZP] D > FEMFEHE R T
K TAEGRM > #18 BE RO B AR TOAE
PRBE TR BB -

% 2. 6| A-D it T THALE B

il | HE AfL | HEL FERR
eI B R
ML | L s | R
T 38.8%
A 73 188 k=
&%
B 73 24 18 | #amh 304%
C 63 19 24 | iEH] 331%
D 73 22 21 | HEAl 331%

46

& bRt - B B0 AT T2 T iR
EHEE - HPYIMEIRE B B AEEE T 0 ERZDE
R - JHER S BRI « ACETT AR - B
BRI ~ # KA L L TS - RSl - ARSI AT
gl > WZES RNV NER > (515 NI DUEEE
P o

MHELZ T > BEAZUHEL) RS - FH SO R BT T TH
INEE RS ET 0 FHETREZ > AR e HER
R FTIAI G < S A B E M TR - HamERaS e ae(F ok
TR ] AR A SE R > St T R B TR e B
#has -

RIE > BEA S B IR Ry 13T 23R A LAt
TREFHYEEE - R AR THIZORES R T -

4-3 i TAERE - KIEEESH

HEH A BRI LS

(1) FESE—FBREE T IRBERER  DIFERER TR
tE o ETHEM S AT E T HEUER R
(B

(2) FFaRLE T RERRTER - BT R 22 (AR VU R i
= NhaREE -

(3) FRFEAR L JERETE TR - BRI ERE T
FeafRd -

(4) AN EEH L EEERZEY > JiEIEDE
e ~ IIREEE RS SR -

(5) 73 N {[ERCRHIRD iy > JIREEEE 00 > H
BRSNS -

(6) FRIZTASRAUEEIZ AR #EREAE 1000 - [ENBEZE
FEHBZE - IR B AR A T - MR E]
BT P 3 0K o ISR T AR AR -

BRI L BT RIFEE

(o B R T S M T3 e S5 2 P 7

(et TR

(1) M TR T - B R T B {22
2100 (EEIRFFRIAER 1/100) (BRI BIFNTE
TE Mg ST R -

(2) REN A GBS 23.0m » BEAEIUAREISERS



PEEEHER —OZHE F FHAHEIH H 4149

FBINZ T 2K K Z B REAL A TH#ErT
Z1E -

FEZPG] B~D Ak Z BE A SELICRE - Al AR
T TRIE RSB - B 2 T EARE
BUKPE T2 2 HE -

GE bR - 13ERY N (EHEE R EIUE LA T
HEHVEENR - N B - R EERE - IR
TR JE TR 2 FIREE & - B
B EFUER L HEZET WA EFEIRELE 5 E
BARICEEIAE N0 & BT SR g - SRR
T ATRE & AR AHIPRER © 5 HIRAE R AR ERORE -
TR EEENEE G B AR NIUEE
IME 2 THIHTAESS -

MEEZ T > BEAZHEL) (R BA E S ey EE: -
HIRAE A B2 1 Jeg iy - BRSSP ABE T
SHEETT T EER TR v IRt g - fEim L
B N HRZ/) > HRER MR E TR 2 -
it - R A B A A ARy A b b R AR
JEHLE FH B TR B8 B R IR R (P R Y T
-

Gr LA - 3% N {E3#E B0 ERI TERH
HEE - MEEAZUHEDI G RIREA R AkiE —HhEK -
$1E e B TS8R A T3

_

4-4 EXFHEX

LB M1 > AHZEZ B EY R T57E A DU
e A/ NERRHRFTII S Z o3 iréiism - skaT i H o
PEEAZER B A B EE - T > It
BRGNS Z e - AR R TRENT 8k o

B B B0 SLER A UL (A T F SR > 4
TEA By 58 2 N ZR ISR TR BE S - AR ZERRE
HERBREE KT KELEMEE R AR > W N51AT
ik

HE A-RyElE s TRERDARAF @
REEITK T KB TRRITHEFL 19 5 -

By B hEFTEEHEARAFHEGEE AR
EHHRE IR TR 3 4

HE C HAEFIT LA & 5K T oKiE

TREAHRASER - TSEFELY 10 5

S =7 B _L5K T i AR AR - 2k
S AT ZEE T AL B B TN R T2 & 1F
BRI E B -

SREARUTFUE T Z EoGISEER > nl R
BRI TAE S B e s LR E P RE TR
JE B A2 E W T ] > T AE B AN 388 e AR M A 1 I
AR B SR E - AR - B IR
Bt By 5 2 o B AU R T e
e 22 P B T30 - S Ry e I A v B ] A o SR
b - SRR o SOB EUR TSI T3 5 2 o
HEA AR ERE LR & %8 TR Al
JE\f - TEHAEREEERT ] M)y R B Al TR

BEAN > BHSOMEURER B SG T LI ER R 4R
A Tty ) BEHEE > o RNERRI LIRS A&
JE\g - DRI SR AR A T TRy - PRI B R
B RAESL - TRAREARRESTE SR R T Z Pk > DA R
SRR ECEERRRTAL - BRI S - BRASUELI RS FY = Ebs
BZE M Z RS B ETE ST TEAR A TAEZ
PR T -

4-5 INGE

AT gE#T S H E IR SRR s B0 (S W R T
TEH TR T AR A CCREL AT - BB (EZEWT5E ~ M T %
BT R EBIRSRRE  BH MY E E R
1.8 FH M B T AR

HE 08 AR TR ~ TR EZ(F
Bl (B 3 I A S RO HL 2= R P YRR
555 R AR SEL) R AR B e i TR - 7\TA
AR T > BB AR T ~ ARk - 2=
ZIRERRIT R ET 51
2. T3 BTS2

AT BEAEE B2 S TR E T
i Bt i zs ~ DS E - g BEA
SIS URE P RE FR AR A USRI THENE -~ 4
i TREC 5K /K E ERp R E A AIE TR S

47



Journal of Property Management, Vol. 16, No. 2, pp. 41-49 (Fall 2025)

\

LBRE W
3. %7 2= Bt T\

HEIE RS TRALS - Rk T RE
R > SrEd b TSEE - AFERG AR - S MR -
S ER AZCHEL(AG - PRICER AIRBRIZ =0 > AERE
HERF TIRASIE - JRREd LB ZELI (BT - BRI
Ttk

4. TIEARA S

B EREAREG B AAMEL (B AL FaEE:
A~ BB EERF A E TR S RO > PR A
LR PR R A A [R B 2 B R R 55
IR -

HEEI S - HERTE AR A E A SRR R
PARN AT Se T 2 ZE PIBEREE IR (F T BE AR
A AN e ~ 2o Bl T 5B 5 A > SR
HESHVEERGES - RE 5K T KE TR (B T0E -

I EwmEER

5-1 %

AW E 2 RN E RIS K T KE E8E TR
Y > o3 E B IO BLBR AU (A AR
P - WFFEaEs -

H BRI

(DBET 5 R AT > BT EOREYE - A R EER -
Q)T EERAVIE T4t - AN S22 M Z RAVE -

Q) EELURSHERER] T U B H I - AIRE B TR
=

(4) 3 P A ZE g s s B0 P IR BRI s By NI AR -
BEA S L%

(1) TSt TS e B I

B By 2K PRI EZERIRE ST R Rl A R es
SR BT T peAs 2 ] e L2 PRI K

(2) AHET)IUERE

48

BB R AT LRI - SRR A K
SPBLTR L UEE -

() fETHEERZEN

PROCEE A~ RBATZ T KiE I Vo Uhe Bt g #E -
[EJHRF R R D i e A 2 P o R B -

(4) TR aG

PRATHELSNER R ploin > SRS TRERGEES - (RIS IR
PFRVERE RS - $ETIHE TARCREESZAET] -

() T LBl

fiE TN B FTRESE & EAHEEHERF - R REAE
SRR ¢ FEACEE ANE T 73 > R R A TR EL
B R THARS -

(6) FRORELEIR[EIUY

s 5 A FLHE ESE ki o] U AR > e faER
KR Bk S T B -

(7) FMTHRAS R

e RS B S  R A = S S &
M~ AEECR > BEEGEEREE -

WHFEAE SRR » EER G B AR BRI ~ T 122
P N2 PIRE T F R IR SR SR AT ER T T AR
R U EL) (48 0%  (E i T TR 2 ~ T A
SRAEREY) H 220 e R LA TR A PR HorT e
FEEEIEIE -

5-2 &%=

L TRBEERIE

£ I T St B T 22 [ PRI - ok 8 P R A U Y
DAETIE » DUECRHE T2 = VRS -

2B (ARG |

*Jitt Al FESEAMAE TR BT SR > RiERE I TR ML~ LM
FRE - DEBERRESTIE LA R TARER -
3. T b E HE

it T3 e B B Mt A0 AR R B~ R T
RS > DARECRI L2 4 -
FrRlEAEE BRI E TAT  RERRIZER IR %



PEEEHER —OZHE F FHAHEIH H 4149

TN AR S AR S

~THI5HE - BEARSESIRE TAHE B BT
EECRy I REASUER LI G THISOR By T
(.

4 ARAEE R HER -

R U U B AU B AR RSB B
fliy > LAREARHE TRA - fem i 2L -

S

1. FBEE (2011)  E&FEFRBEE AR A2
b » 20BN TR » 55 37 &5 1 ] 25-40 -

2. MetEA - BB (2022) iFEME LS EHIES
H 12> e E) R E 2 Aot &1k -

3. A A BRARSE ~ FPIR  BRIREE (2018 )
M TI05E < MRS LR R AT PRER > hERy
i NO.119 -

4,

Tt IS (2014) > BRAJJUAE TAZRERIER I > $52Rmi]
] NO 23.

TRHAEZ(2010) > B PENTSE - BlEmEL TR (2R > 1R
BT

FRZENEE(2004) » IS T EE RS H (B
FERBU Z AT - B AR SR » B s 0 T
66 > 78-86 °

LR (2011) - BRERELRER A (FE A ERI N0 &
BT 5E- DL et A R ) - RO = e PR R
£ wHtEms o Sl -
RS TR AR E] (2022) » EHOBRTE
E&5/K /KRGS ERETE (—)  WEHERF

W G .

49



50

Journal of Property Management, Vol. 16, No. 2, pp. 41-49 (Fall 2025)



PM

NAEHBR

ZZFE BER S+ A

#HEEERit R ERET RS

ﬂ

B : LE1EHAH

Development of a Seismic Impact Risk Model for Elevators in Metropolitan Areas:
A Case Study of Taipei City

HEEe . RERD
Chih-Hao Hsu @
Carol C. Wu ®
Siao-Syun Ke®©

REEZ

@ R EE[HAIE L RN BSEEH BIFFAES  Associate Researcher, National Science and Technology Center for Disaster Reduction
4B EFHRIIE P HEENBSEE HEIEHFES  Assistant Researcher, National Science and Technology Center for Disaster Reduction

¢ B S BRI 0

EHN 3K EH FFHE  Researcher, National Science and Technology Center for Disaster Reduction

AR =

TR B BRI RS I DB R E R A S B G B ER A SR
e oo & ATSREATHNG © ERNER T A LT - FIBS L HRD » (E SR b - &
Ha A

2025409 A 25 H

]

HREE IS - AR
b~ =4EaTeit - $F

TR
e

B E L
willie2567@ncdr.nat.gov.tw

FERRKIED BTt - SMEFRTHETBITRER - g e fEnse o] 5o M - 280 - s AR
RIRIRE R R TB R AN S L2 m % > WREEEERE 2N - A AR AR
F BT BRRESERER EE - HAERR EHREREEFIUENEZ
REVEERACH: - 2R RN R E IR B R UE U P ESE R AR 2 B - AW
et — BB ERATE - BRI EREEYIRAL > ey Eit (RIS -
BEFA - BEEE2 D ETERYREREEMIMECERESERR - AR
HiE M@T %%L%%@F%%&@%E?ﬂﬂ ERRERRER AT HEAEE AR A
R AIE R = EREYIEADE TR L2 - e BB E R s R & - A5
u%&ﬁ%i@%ﬁﬁ%’%%ﬁ%ﬁ@%ﬁ’ﬁ@%%ﬁﬁﬂ@’%ﬁﬁ%ﬁﬁﬁ
HOTBURHRE S B R BB ~ SR SR -

PN
[

Article Info

Abstract

Article history:

Received Day Month Year
Accepted Day Month Year

Keywords:

Traditional public market,
Safety evacuation strategy,
Dynamic simulation model,
Behavior patterns

Corresponding author:

Chih-Hao, Hsu
E-mail address:
willie2567@ncdr.nat.gov.tw

With the rapid development of global cities and increasing population density, elevators have
become an essential part of daily life in high-density urban areas. As urban populations
continue to grow and developable land becomes scarce, the construction of residential and
commercial high-rise buildings has surged, resulting in a parallel increase in elevator
demand. Elevators not only improve vertical circulation efficiency but also enhance
accessibility for people with mobility challenges. However, seismic events pose a significant
threat to elevator systems, often leading to operational failures and passenger entrapment.
As reported rescue incidents related to elevator entrapments have risen over the years, past
major earthquakes in Taiwan, the United States, and Japan have recorded numerous elevator
malfunctions and entrapments, underscoring the importance of rapid post-earthquake
assessment of elevator failures for effective emergency response and decision-making. This
study proposes an integrated simulation and analysis framework for post-earthquake elevator
failure risk assessment. Building models are developed using property attributes—including
floor area, construction year, and number of stories—to estimate the number of elevators in
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both residential and non-residential buildings. Under simulated earthquake conditions,
building fragility curves and elevator failure rates induced by structural damage are used to
estimate the number of out-of-service elevators. Finally, a 3D building visualization platform
is employed to identify high-risk areas for potential elevator entrapment. Wanhua District is
selected as a demonstration case. The proposed methodology is designed with general
applicability and can be extended to other urban regions. The results provide valuable
reference data for local governments in earthquake disaster preparedness and emergency

response planning.
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