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Abstract

The purpose of this study is to evaluate the strength of piers subjected to earthquake
ground motion. In particular, the piers of an unreinforced masonry wall under in-plane
seismic loading are considered with emphasis. For this purpose, several pier strength
equations in seismic rehailitation provisions such as UCBC, FEMA 178, FEMA 273, and
FEMA 306 are compared. This strength equations in different provision are applied for
calculating the strength of a pier in building. According to the results of this study, it is
shown that the assessment procedure based on FEMA 178 overestimated pier strengths
comparing to other provisions when all piers are in Rocking-controlled mode.
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Bl B2, wiguas} B2 vjetuhg AMg32] wlEe] FulY ZAE geHE Ad 232
JAEAZHE thE 4 U3, @92y, 8¢ F 2E FYol Hol¥ 4 ot 4oz iby
¥ IR ZE AFAL Sl H &3k AL Fevt glon, AF Holt AFHE & Hole
22 @S ol § Zoltl. 4 B dPdNE £ HAYL4AA Hu(in-plane)dtEF-& U
L Pierd] Z= AHHAIE vz Mgt HFHo2 4 A B JIE€Y Pier ZE AYAFZ
ozl Agel HE3ln EY fULLNEE +UT FAAE vDPESI A2 EAM )
A ASS A3Y + e 7128 E 22t syt

2. Pier Z5A vl
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Pier AYZE AHF A& & 20] Vehdolrt.
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3. uuRZXAx PierZ =2 At

3.1 v vy 232 JE

24 232 Ry 2H2 YYD ES tIAHNCEERIS-0001:S14 8AN) 22 U 8s B7HE +
Pych, A YA ELS tiolol=gi(diaphragn)o] H2E F4FH o FAEE& YUY FU 2
HAE2 clojoj=P L YytHog FTAUE gjHo|BE rlojojZyig ZAR MY oL
S3sldcl.  AEY BHYxX 4L 226.3cm(89.1inch) x 167.1cm(65.8inch), ®ol: 242.3cm
(95.4inch)o] 31, & HA| 15, 23wdel 2z 3719 A& /A%, ¥FR HA s 150 2709
2 TR 2350 28] FE TRV ek iy 23 AEY dA FHEE 2Y 33 49
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Ui WEG ZAX AEY 180 iy JUAEE UL Y 4T YA HF A
Y Zxg vay ¥, A2 YRALZEE JHE HA ZEE F U= 3l HF oy AE
o] AYFEE AL ol AT YR A XF HAo] 27 ANHY FEgYrie 7}
A& ¢ Rojrh

(1) UCBC

UCBCS] 7]&& AHg-ste] AHER Pierd] ZE& EA3HH, UF HA2 UF Pier@QolAd ATt
=7} 2318 RockingZ =& 24i& ¢ 4 k. HFB {2 RE Pier Rockging ZE7}
AT Aujyct. £ oA AgolM A& JANY F=& thEat o] AH¥Wt
UZ A : @369 1b + @520 1b + @520 1b +@369 1b =1.8 kips
¥& A : ®573 1b + @1505 1b + (D573 1b 2.7 kips
. Base Shear Capacity : 3.6 kips

(2) FEMA 178 - based on ultimate stresses
A% HA 2 HF HAMY EE Piert Rocking ZE7t A% AuISIEE 4R, HF A
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ZE F A2 Y Fulg Ao 139 AUREE APy,
% WA : D665 1b + @1607 1b + 31607 1b +@665 1b =4.5 kips
H& ¥ : 91032 1b + @2709 1b + (D1032 1b =4.8 kips
. Base Shear Capacity : 9 kips

WH, FEMA 1780 M EE PierolA Rockingo] ASE XMy o, 0.6V, < IV, o Mxt
BEE B/RUTL &, 747 Pier®] RockingZEe] UL 67% Z7IA7 ZEE L 7HssITHEEMA
178-Appendix C[4] 21] #=), 2 =8 9X1,.67=15.2 kips

(3) FEMA273, FEMA306
Y3t YA o} SIVAF 283l Pierd] ZEE AP A}, YA ZEE Rockingo]

AE& AuStct.  Rocking Z= 4HEAlE FEMA2733} FEMA306S SU3IRE chat 23 AZe

2HAGEEE FY3i}.

U4% HA : D617 1b + @1446 1b + B1446 1b +@617 1b =4.1 kips

H& Al - ©928 1b + ©2438 1b + D928 1b =4.3 kips
". Base Shear Capacity : 8,2 kips

3.3 fFtassy

Y 22 AEE AULLRD B H3lFe 2A8AA 2z YHAUPTE Ay
th dlM Z2I3o S ABAQUS standard 6.1 AMESte] BN $usidn). 2 W
8 ©AITE ZelF Z=(1900 psi) 75000Q) 1425ksi & AMRSIQT). HMERWE wWayRpg
ZAZE 745193 getie Hof wis] Yyt B4 713 tolol =y oz A}, s
Al AHERY 84 31 Solid2A 22H(Quadratic)f4olm At AERYE 2 2577708 g4s
TSR HAle APty AAzAL YARPog ATt SR LY 2w}
F2 283 1% tlolol=dle] 3237 E 2:1 H]&E 84 FHEH(Integration point)e] Lo
A ALZE 6psivt AFZE 40psi§ 22Yulztx] 71dsioc). siy Az AT
°l 3.9kipsdu} PierD(H 4%Z2)e L&A AALHo| VAT 40psi® ZIsjolz
(2% 5), oldf o AFEHL Pier®e] &3 o)A 38.4psi & LEbdCH 2 6).

%
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4. 4 &

(1) vB7Z ZF2 A5 Pier ZEAS HlAEMY ZA} UCBC Wi B AHA7L 718 A
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