A

4 a2 a J a 1A

%i’)!ii’)\nﬂﬂﬁﬂ/‘l‘l—!ﬁ miﬂizmumﬂmazLﬁaummmuﬂuTwauazmﬁ
a J &I = = a
AATIZHNTNUANINVDID1ATTIUADUNIALET I

<3 [ v A ]
Wan lamaLIadIrIaree vy

e welFaan fedtu
Syan Aennssnendasuiaia ennsinles)
¢ a a J 4 a
919138NSn INeNiinus HALAT. BN HITHAY Ty
U |
unAage

P2
=

a a 4 o Aa I 1 1A ~
Ieanus i laninsanulszimiuanuudanseasurduau lvive 91913 153G suau
Y
HUVMIATTIHYIENR VUV UADES W IMTIToU W.A. 2549 dNTNOIUANLNITUNITMSANEITY
Y
WUFIUNTENTNANYITNS 1A83D Capacity Spectrum Method ANAUZU1UDI ATC-40
Aa Jd 9 o =l =y <
pimsninsigiiluszunlasediuusadaaounsiadsuvanuuusisual uilaugi
A A Ay A ' a v Z .
FMAOUHUA YUIA 9.4 X 56 AT Taglszozmiasiuaed luduuay ga3 sus1aedeIns
a 4 A,
T54i58U@® Finite element 1AZNATIZYA2875 Nonlinear Static Pushover IaeTil5unsy
o = 1 =1 a Jd Y o a d‘ o 9
SAP2000 yM3fSeuMeuNassINAIaAMs IATIEHHTdanaaannmvuaale Tlsunsw
A o . Aa o ax . [
199 tagimrua lasszimnz tag 1Usunsy SeismoStruct NIAT1ZH 1835 Fiber Model M9
a [ ) a 4 = 1Y [ 1 d' 9
FoINANIIKaN x uag y uaziiwansiaszy WuSeuisusuanansuanuisaidesns
[ ~ 1 a é’ ~ = VoA Aa o
voaunuau lvanaanazalunuiwamauiayea vy oA AauII0 UL YDA
2N 4 =y o o a (J . b
T5ai5ou uazgamelainiizimaasuiaiaie s veneniiaaal (Column Jacketing), 3%
= ? o . a Y
EFUATUIUINIES (Bracing) 1AL I3 MHIIT VT 9RO (Shear Wall)
a 4 A % a o ]
HamsAATIzHAuaNLAvesthaanaiaan IaeluUsunsy wazimua lagarszymmniz

4 H 1
lufirdruuay Y-y Idardudse@ansusufouigiu 8.71% uag 9.66% n15AADUAINI



v 9y H
AudenTuDUge B 991017159177 1.56% 1Az 0.79% UDIAIINGIDIATT AWEIAU LAz

o 1Y a <Y o 9 Y1 o a a‘{ A d' d‘
dmsumsinnziasnuudaes lwes Iimduilszansusunoungiv 8.17% msindou
Y Y Y ~ g/ ~ a oA =~ a o 9 a
AIMNIAMUTNNFUDUGA 81 3AN1I1A153TTA 0.77% NIAUMITAAIITH IUAIUEINA X-X 113
fnuaguantavesnidanaradnlasTdsunsy vazdivualagarszymmy e
o a £ = ~ A (3 9 9 ~ a oA
duse@nsusuROUNT I 7.86% 1AE 8.45%MTIAAOUAINIATUYIN & §ANDIA1IIA
o d‘ = v " o a a‘{ = A
1.45% 1ag 1.90% v83ANNgI01a1s Muaay wenfSeumeunuaidulscansusunoun
o 1w < 1A
FIUMUIUAIN WOR. 1302 110U 42.0% udaaIdiiuanuamisasumunsnuay lnave
S A ' a ti‘ ! a dﬂ! ds’ ti‘d g’/ a
o1msidied 1 Tu 4 veswruau lvanaanszmnavulununanyinigesnanie #ans
a Aa o <3 [ @ 1T A 'o
Usziiuinaaussouzvesoimsuanliinunermsiaussons TunmsSuusaruau lnas
Aa ' <3
HAZINOANTIUMIITINIBUV (818DY ATULAN
A o o 9 adn o = [ =y o v Y ax Y o
HAM AT UAAIAIEITAN 9 ©1AT 13AUTIUNAINNMIATUMAINIGITVEIEHIIAALEN
Aac a 9°I Y Aax a o (% A Y [} a Q‘{ A d'
TauAGUIINGEY oz AT uMuNITULsaRou Inadulssansusunoungiuves
A 2 I 4 @ { g a o
P IMIINUATIU 25.17% 40.0% 118z 35.6% MINADUAIAUTNNFUUUTA & NOATUTTOUZ

1 o w a 1 o a £
0.8% 0.47% Llae 0.65% ﬂammqwmmmimmmﬂumﬁ Y-Y LLﬁZﬂWﬁﬂJﬂi%ﬁ'ﬂ‘ﬁlLﬁ\ilﬁﬂu

v
=1

NIv001A15 Tuia X-X 11 8.31% 28.7% Uag 53.46% msméauﬁ'ﬁm%’nﬁ%uuuqﬂ o
NAAAUITOUZ 1.70% 0.62% 1Az 0.65% Mud1ay MadsumaidieIsveigntiaaien
Tnseadandnundiuduiannudenseglussaui hivaeassluiia x-x ualudia v-v
srdundomeeglussduiiamsagounsyld dmSunnaduiididie Tt umduun
nued taz IEsuiunsiuusuiou Tassaandnifannudomodniiosegluszdy Yield
118 Immediate Occupancy Waeafign1101a13 Isaid oy nunenuiieins st ouds

ansageuuyutaziinauun 1y la



Thesis Title Seismic Evaluation and Rehabilitation Analysis of

Reinforced Concrete School Buildings in Chiang

Mai Municipal Area
Author Mr.Parinya Kamwongpin
Degree Master of Engineering (Civil Engineering)
Thesis Advisor Asst. Prof. Dr.Chayanon Hansapinyo
ABSTRACT

In this study, a typical school building model design by Office of the Basic Education
Commission of Thailand in 1994. Chiang Mai area was selected to examine seismic vulnerability
based on the Capacity Spectrum Method recommended in ATC-40. The building model is 9.4 X
56 m. rectangular plan with 3 stories high. Nonlinear static pushover analysis using finite element
computer program SAP2000 was used. The analysis are considering in longitudinal case (Y-Y)
and transverse case (X-X) directions. The hinge property of beam and column defined by
program default setting and user defined one. In addition, nonlinear fiber analysis was also
performed using SeismoStruct program. The analytical results in terms of capacity curve was
compared with acceleration demand spectrum in the studied area for determining the seismic
performance. Finally, analysis of retrofitted building using three schemes i.e. column jacketing,
X-bracing and shear wall, were performed.

The analytical results in Y-Y direction indicate base shear coefficient of 8.71% and 9.66%
with roof drift ratios of 1.56% and 0.79%, respectively for the cases of default plastic hinge and

user defined hinge. The Fiber Model gives base shear coefficient of 8.17% with the roof drift ratio



of 0.77%. In X-X direction, the base shear coefficients are 7.86% and 8.45% and the roof drift
ratios are 1.45% and 1.90%, respectively. The analyzed based shear coefficients indicate
improper designed school building compared with the calculated standard base shear coefficient
according to the Thai code of 42.0%. The capacity of the building is quarter of the earthquake that
occurred in the study area in the both direction. The failure mechanism of the typical school
building at performance point is “weak column strong beam” which is not desirable.

From the strengthened building, the column jacketing, bracing and shear wall in Y-Y
direction increase the base shear coefficient to 25.17% 40.0% and 35.6% and roof drift ratio at
performance point are 0.80% 0.47% and 0.65%, respectively. In X-X direction, the base shear
coefficients are 8.31% 28.7% and 53.46% and roof drift ratio at performance point are 1.70%
0.62% and 0.65%, respectively. The failure mechanism of the retrofitted school building by
column jacketing at the performance point is irreparable damage level in X-X direction but in Y-
Y direction the damage level is repairable. For the X-bracing and shear wall at the performance

point, the damage level is acceptable which is repairable in both directions.



