IAB CENTER

PLOT 11, BLOCK E

STAPATYACHARJO MUZHARUL ISLAM SARANI
AGRARGAON, SHER-E-BANGLA NAGAR,
DHAKA 1207, BANGLADESH

L BIGIGE S SERY|EENE)
B[ 1 INSTITUTE OF ARCHITECTS BANGLADESH

Earthquake-safe Buildings

l g Blerid




: |
=4 :
= E———

\l
i
E
|
|
|




ibsa

RA bt IR ARG |
TARA X SRR T A1 9k ROy Fre{es Tt et |
TR Oz G WW?WWWWW|
O[T 8s Gﬁ'mﬁ—ﬁiw aiforte F o TR TR @ e
TR ¢ © WW%WWW?
R bt RGP s eIt

3R R 372 oA gfier Pl 316 &7
R A G- e Ao |
AR s S Ot SAT SR St G T A |
T e GIC FIAT el @ B9 et |
SEEA Yoz I CTAIT S QAT HAIPIAIT S0 OITH &fefd |
AR 5>z e O - Qb A IO FdeTol A |
R 53 ARSI G - (b St Flotcatsto deror #ifEa |
SR 5 0: (AT T - 3B T FIfCATo vt =¥ |
I 58: GRAPCHIT T A GBS &for1y |
TR ¢ SRIFC1E T G ST T S O F99 FIH |
ORH s TAO et YT qae A |
STERA 9 T TS AR (5 W 2
oRH St T et Rttt o o9 fAffo 2,

of (I Wt 6 gorhdt peeo =i ?
TR 555 T WWWW&W(@HW@W|
SATBRA 204 G (AT A RAOA- 2 471 $919 @y |
SR 3d¢ A-FONANND SHimAefer o oy
ORAR @Rﬁww AT TR TTE%W{ (Retrofitting )/
TR 20 SIAGETH &) B0 YR~ Fogre o7l |
o 28 Ao ARFEAr 9% et [Aarete

RN ¢ AR 9% G |

ST O GATR@IAGIT 93{T APt

il

Ty

AR QAFIOE B COPRTATE 00 FEH TAFH 4@ 93 a7
AGAIO! {8 T 05| GO SRS i, B9, Beme e Rfs aifmom
AT STy RFeL 31 B0 $919 & ot R[fes Retteld 9w <liw qm
RRY AR i T30 3ot 2afee w1t aefro sqied e @ fifes Retefns
15 R il @oat Sfbol et Sogwont i IEkeE @ i
%, eI0fio ST oo 9R Rie: a9 ™iFo R dRemef 7= e
COPEISETT iR Rt Reter F8em Fie 7w Sog zed ol

92 Ao 25 oY 7% efifirerd it R A TmERhm gon 3o
AT IR-GF SR SR &7 @741 TR IZET A I24 W, F4F CHIE 9 s
1 o afna FRwef fogot dm-fAfE, or el it Gaets awt Fiw
A Srac A TR BT 7 @ Aol e Wt a3k 1S T2 3R e’
S TCEA 91 XE O, A, B SR Wq3W 91 T3, Sggane [{oss
A S-S X2 3 T &7l

fraeft 3 Freeo Tgm ol $919 7@, W 971 e gaReiiea Sggaae
CPIGTET TETMRCRES AW, A 93 o5 FHE G WP @1 9
gl w02 FAR egqefE gfiei-fattt 9o 9w W IR W,
gie™-AfoEd) Twie uiew o @, TS Fo5s FHT0 9R F970 7o
TR GR AR RS Fi eereia oagie 4o @) fewef Toimar 932 orgam
F9 *F OICE FA13 Ao I 47, 956 SRAmE o 2w oEe|

I, FAGE @PATE ordmE GFt B It et (e Res awfer, aft
OfF IR ARRaleTs ZIAR SFF3T (@90 96 932 G731 13t {5 =i 5ided
Ot S Q32 ST S &) §firo wfeifefie o o9 Resem, a3vsq
A 200 A 9376 ST e, 93ib sdh gt e, Reifrmm sioe
46 FACIIE, W3 g9 v [T awrE w1 fEwef e 3@
et Sl 2990 T 9 @ 9k 9t MR THeAm @R oo
SR 9 | WA el QT g AtiE $99 (reTi fBRe i sim

RN fAgmefl =it erE=EE ¢irt 9t 932 3t 3E IiFoeE AfFwef Twa
ot wA fAgwefe qEd 9 e, ofofie abm smvef Teq) Sargrse,
frefe weRmeE T A Femefm uoih fifvs e deifo o i) [
CHMETE TE ! A 992 539 TR T FIfTEmE TR T @O AE) TET0
el G+ge cimta frwt g3 et effre afodie e S0 3t @ @)




ST, AT IR AT O g ARt 31 g1 et erpiE
frmef AT a@:

o T O & SR S | e X T oot ST
RetTeld SMHe GEEIEs @ FF 93RO A0 AE 977 @AEES
EEIG]

s M 2R I TRIEE dfogHT FF4 Qo Sitas 2 R e ww
9 SATE Q32 A GelifEes 7o Ea o TR e

n AR GO O SIS GHE s T4 | Mewefis Seam =g 3t
LTS R FOb! 7T fAfE 3R TO6T T8 AP F00 ST TR
FTE A I9E FA | SRITAS T, AR "FiaR s =1l 433
A (ST 9 o), 56 Ty ot " Afogeto i wige BoRw
3O AE|

OISR B TFT AT AT Ty TR efrarey 7@ ot fifso
900 &ffSf s Regss saEmarEela sEiwsar % Gaeb
frmefto toft sramef aivaE Ty @Y 5dt of #5w TPa Saad
F5of, 747 8 799 4R Rfecefons g3 4o 0 of T SiEsar $319
7y, 9t SR F9 W @ SIS $6aEs H T3 78 [y oo,
FIIF R AT ISR CRIET S I3 FA

n AIwed @ RareT doht $31 7] of REsal $F41 3w crof g afd
REF, G WD e 349 fAvwef deifio =7, 3@, 93
TeImta 3t At o3 fifse e

n T IMNEA FRwel Remwsi@ AR sqstds sy @4t et off
IR FET @RIEF I A AReferdd 93 qgaie, dfearo «m 30
*1357 QST B | F6R0T GR A0 &) (5B T

s A IR Torimar It o g3m Fh0, TR FE 930 ST A
T TS YR GG (whe@eeri.org) 9 3 %7 @4 afb
TR SIS (P55 F91 A

n AW 3 A6 fEFd b SiAAE @ oY AU, TR I
Andrew.w.charleson@gmail.com-«] ST BIEFTER Tt @IsHrst S|

w0 AR SR [, e Kot o6 wRemels giies= a5 tgo
T EAT W SIS TR QAR wetmEeE g

9IS SR YR EIAEaE 93 asria

OINF™ (NP [T O
b (k] % 4]"33\ aTe \glﬁw"l

(R, ST~ fHUNe SISy 827 I FAR| drel Sl Tuaze grurs
SITNET (BRGNS (2B SHUIE 5™ FA2 | 92 *&F WOE e (2606 TS
G 2HREE N6 e sfSNa @y, @fb Sranwa FedE Iaa Tre sfemen
(o ) 92 ST STISTNCT N2 2T A1 | S 20 Worsa1 517 B =71 3 579
s #f& AT “12F SFONT (OX FE (@ A WA | 612 GHPT=a
IR | o 2-4 ROATAMTIR A0 GRIBTr==1d WIFE J92 FH (LA AT |

v 3 i o 3
B % N
7 *x ¥ .
|~mukm o
R, STHTATA 9% 5T SATEA STECER NIAYT SITSG R (26 CrITAT 2052 (3) ST e

TR GECEd Ale (CH SERTIeT (RT4TE () ST NI4T (9) | GRieT=i (8) B 18 42 be6ted
wﬁmm ﬂ@'\b‘ramgﬁﬁmwem)]

%c; !quuak&s in Indonesia 1900-2019 i
@. Qo
ey o ) @ soss
u‘ q @ 7079 |C
% Vi O s069
SR
i : fo)

XA

fod 2. fS RAMECT (AG 8T TG GfNE= @rE (SASEG) | o=y
ST T G5 FA 232G CIGTEE Tl 492 5 e fofes)

Nase. nete: ’ﬂzcg WME will ke/@f?/wz/

ONE. %P (M

EWWWW Zhauisims of g@zm



AR SRR GiNe~ 879 JAd ITNS (GRS (6] FN7
ORI Oy AR (TI (BRI I8 TN QAR e §eT @UR
PRI | JUTH TS A I3¢ (FTH1S I SGTB AT T8 BT (@41 *1 =08 A6
frTes fEame SITg (f6F ©) | (ASIF SIFC (R (5F, JFGH TGa QI
G2 §ST (4 FTRCT 21T TS} 3¢ B3 &R0 1T NOT G FA 9IS~ To1H 20%
STERAT AH|

GRRPUR TN BNl T® S (R0 933 579 S TOre MR | G §INer=[
Y G2 T IS (I T (F, 37 O ANGHAT $IoA 2 TG | 42 F=AAI FIAET
Y8 O TO 21T | GBI T GRS 33 T Nifo-FAry Af{re 2
T | O THRTS SINAE (AT PG 493 A PAE GINBTEAIR BT

GG ) |

GBI ST GINGE PITS YF ¢ SNH-F HATS ATCH | F=F 5T
TAA GRS AP S FE0o AP A48 S A fea s 371 =0
P9 W F (57 8) | 92 WIZI SIAS PN WA (TN FAW, 7N
8 (IR B9 269 51 538 0| I SITHF0! A39FW (F, Wi~ 7 Aad
Oo1d B9 MUy CTren MG Sgs, SI9=E 95 AR+ (4 SHE 2 4T
P | SR W10 78 P14, SIHATE RG99 O FATEH W5 200 @ 0 TR 4933
I AT (PN ST SN A0S TS SGFAR G @ a0 =07 I
GNSTF ST TIW @R O 432 AREed 98 =01 REArenfs S
FATN 93 2064 (R TI06CT @ JF1 | QT Foa 206 TIF R/ G
AT | ST, SRS ATRRIE, SNITHE I S-S G0 TOR00F J1F7E 200
RIIE]

ffa 8. HSTTR T AN (UM SI(C G

O, B~ AfSTaEF AMGT TF FAC 432 AT 476 W @
| T (A2 T FOAS I 61 WAL 71| G ASTAY T4 89! 92
SIBRIAS STIRE ST ST BTAS [S1Ee e 29T (F 74 F91 0B
BAICARET AR8 ST (TQTETS N@N O34 (ofdd (Fd Qer=d SUY
SIEHTEF S JGMAE G TEUH A6 NTISTER Bafe MY+ 432 26 8
HAFS 4 & NINGTE (N AR Q| IR ©ER SN GRS 59y
| IS TALE AR P (0 B | B R E R b R [ e S AR KRG T | B R TR |
4J (@ ST 2[R9 JAIHI 7Y, TS AT BINFTAF T SIS AGFod
FOAT 2T WHRH WS @ BHrET Fa%, I W= TfEF Tos
VBN G WP 512008 (@ | = T2 S i Fa1 W2 7eT,
5% 4201 fiF T9 Q01 YW S 78 1

E I CUTSTCIETY fRarem ©aW | SrBay & 47 J4e Gia



GINF™ (NI (190§

ST 2GBTS WD 93¢ g
ST JGTCAT

€ ZA

TSI, SITAT STA1R 512 SR ARG SIS, (T6T SIr= 571 e,
(BT TG A e (ol (=1 | 317 9 20 O Wb 3 ST ST S0 G0
(92 o WM W (TSNS T3 $1 784 | GINFTR FAE A0 W6 Woger
@Y THTOIRP2 2 7, 395 (70 TIH G TFoFa8 20T ATH|

G FIB120S TEIRT 551 — YT0T B [[R11E B (ATF 20O 21| JI 2 1S (A0
AGTS 2T RN GRS 2O AN, T2 (FLA2 JFD B W[ JAF] OIS 200
SATF| FHRTE [AHT SRR q 4R T TUU RO AT | GHRaTa Y,
fFeed W 389 AN Wiog TAW T TS AEY Fa00 G, I SRIE
IR ST e AFOT1Y PR 55 | FRGIF IS JAFIE (10 TR
Gy 71 1% 20 ST (T TS WS (7T (A0S T A1 W4T ST S|
I IO [ TR SN 492 25F W0 F900 T (B y) |

63 v. g0 WEONE GUaT 2FEERN-49 TN (R 06 (3) | J9f6 STers Ji @
ifeea s/ (2) TTed q0ad (oF ane® e My ofies afStae Favg (0) P
Wy fBY 93 e w4l

GONRIESIE, o GRTSS G WA GRF1 T (o Fa0 *Ma| 46 95w
CFLAd G S{TIGY, (TUMN AN BTI G W 67 B Oy gher=E
FOINE STNY I, 433 2 T oo 1299 T =271 9% WIS 4 =W
SFNPAT | IR 4R GAITS G (OfF X S0 G (IS 2N, T 20T (IS N0

E R (IR Ao 4 | SCear & wffiar=sa sty Wit a4 Bl o sosim e

W] ST TG (S0 TGTS A (B 2) | TORIIG (416 F407 O3 SAFarT:
NS R NG AT 205t AL e, AR GFNSCPR FT SG @
ferefar qUBET, (TN SfF MG (O Pvafee g3 Wifta s s sope 20 s
fFre 2R

S PR—
5@ 2. IER FW WMo T FAW (FF T4 FE (FF, FE 040 JFA0T @ |
W6 438 SNFT=PF JHRTER HBI 516 TG TNy L 541 & WHa Ry
FAA TPN2 TAFIE | G2 WoF SR F19 FE F1 21 (6 9 Gl
SR 2 AS 5| [$F 0 AT (I AP (g [ee 13w
SIS WIg | ASfier SFTATHR A2 ISR el A1 S WM GO T A0S
TG TIAT FOpF ST TS TN, (61 e HTHNE A0S | NI S TNy
Tod A6 =@ &8 F@ WHF @ISR =0 Ao o [ Gd ©) | T
IR AR O (ST | RO, R0 S (OIRA Gy NFo1F -
2 LIPS FNG TG FALS I, A A ST FAE, 2105 TPl
TN FAI, J33 (57 ST SIS 7 AL FAI | B I, ST S
JAFE (FE - WWWWWWWWW e
AT worwe fATe |

ST ORI FIaroIR R | S5 & ST ST Wit 43 Fofi 21y Frwm Jene



o 0. @GO A& F99 GO G & 99 Ty WG T NaE 4 TRl

251 SR Ve G5 432 Sg=1 (7 3l ST & T 70 1 $a1d 5709
FYRY G 1 S0 (T, 0 S 7 B M1 Gy 4 sy

YN (NPT G o

TR ©: GAF FZTNE A1 AfoqFe foxfe
FIOTAINS NS

W[ F8 AR, (T99 *P1 W) 9He TN GE (MU JFVNR S, 99 J8TE
T (T G~ AfSTHE I AN FISTAINS GO BT HLHTS o 407 =
UAFH | (5 BT Z(EAL- R (RART (shear wall) WL BTG (R, (GG (FW (braced
frame) ST THAL O, W (TG (Y (moment frame), (FIFT0! 57 § 4 (AT 20|

/72 4]

(@) Shear walls

oy |
L L
] -

WLV
P mii= BE

(<) Moment frames

fod s, S Ta IR G ST ZFNHICE (166 (4TS S | =it sfbfre s
M LTI




TLTEAS 33 TFTAIERT TG (I G R 1 FLAA, O 2fbfer 42 foR(G afon 450
R R A G G FZA T ST | SR AT S (oA ot T, 4oy
7% T8 IES T A (BF 2)| ST T 6O BT TS 42 OR(D *fafoq
(TCHICAT AR (T ST =0 TR F09 A |

Bz y. TG CaTo (3P, AfefE a6 SR ST HFAE, WOTG T W F=AE AfSz6 S0, O
o FISTTHIS (A ST IA1E (MU TSl ?ﬂwzﬁmmmﬁ I FIE AT (AT 29

AfSTS oz By 433 FofS (A0 g 1S (N6 93 GUo2 AR | (TR 347,
G I, SR SR-STEH, S G GG 6o Rao~1 P

qUHTE (TG (Y ([ 19w 29 (5@ 9) | 2 *rafors, AT 1 Ty Wd [ Qe
A SIS A *F O & (A GNe=1 AT F00 =R FIE (57 ) |
2 %S TR, G W SrOTSIEE 1 I (0 ATH (@ FiRiwer 18w
| g ST G2 (1, O 6 *Taied S A2 o1gfeh ofere[ Reeta @
TS| F=(E STACY, A2 NGOG (¥ Fef 27 WIE ©© Tl T2 Fhoq
SFETST (A1 Z0T A | R FSfIoR BT FUT A0S (1T, TS 9218 20 AF
RPN $3F0 (T[T TTOTE FIOC) | 1 FN GHOR O G F16 IIRE
41 (q09 A

E PR (U TR S | ST o e awellel 41 sifeasas fowis STeais e

foa 2. Hfo bra-s1f 5238 TS (TN Saiore AR W FE M (40 7 9| 5% a9t
9 (N, 0E I 991 S0 AT |

(TG (N S (PTG T AT, (TSTE] ST O R 49 ST (70 gy e
419 B (5@ 8) | QST 1o 1 2T 2910 J11 W SIS F GO0l Ol (A
RO 2 A, (TIF YA | B2 7 T, J579 26 (BTG (R (56l B0
(T 20 T, T 1 ST I (570 41 2, 43 T=T0F T 2131 1 47 04
T (TS |

5@ 0. 29004 (ofd (I (Y, SIGTG ©IE SIS =T *I[F (A1 fme Fa| Tmeq
(TG (N S GG AfSTany IS (S F0F A |

T (TSI AT S | SolEen o G smsife a7 s fGai e ofe



ST 0%, IR (7RI (shear wall) ST STAMGNITS (AT AUHT (11 SIS
(53 ¢) | STEGIEF O, 9 TR SRIGTH ([ 2T | T© (¥ =7 e
T (I LT (1T, (572 B3 0L TOR® | O W, FTH1 T 4K T SAe
7Y, 5E ©18 T 56O 26 I 28T TV US|

J5oe A W1 FF OFE, RIACPPIG $57F0 205 FAGT A6AS TAMH | ©1F
] TE5OId GUAE (50 S 3064 (T (SoRn 8) R SISt | g ofve=
ST (0¥, (TN I A1G WY RGeS, S SEoord IO AT (LG Ghle=1
AT FaC® Ao FI5 WA G A6R-E6 WU (OfF FISIHS (FAEH
Ty e o41 70| TR SHed Ot MEE (A IIAE (50, [Rew agfete
T FICHA T BHAH (T -G HHER IR 8 A A arog |

g 8. RENTEITS BB IS (I, WA 47 7T T4 SIS FAE
R B0 | AIEIH 49 891 096 5% 932 TN I8! (791 US|

E G CHPICIETT fRRIPR S | WAoo, S e 41 feasas [ s ok

YINE= (NP (197 o3

TYIHRN 8: (BN (W gIN=1- AT FIoTwra
W5 RO ST_eTy ores

SR © 4 Gy O (1, NG e aor N (A I9TR Wghie
FF ATSTANY SO0 FFat | SN0 VLT (I 206, TSR NG OB ey
STRUGCH *e1etl, TR GUera (T SRTG0T S IR G38 T W 5|
SR FOAE TINQfeTT WIGIOE NS (I 7 {2 Ot {77y
@R (/57 3)| A, VRIS (ATF IZSARMIE TINT (560a FISWIS (AT T2
5fere =, Tob! NHE FHNTR CFd 25Fe| SIS 3 wog 4 @
CARA T, fHfFTe (AT T G260 SIS (RATEF (9f, AT 31 FeN-[{Y
FIHTATS 1| A=2f0P TG G~ ATSIH FATO (T O G AT SR

oy, gf6 YT oaE G| 42 2067 (Sf7 W (AT 5470|493 50T S0 THIod To
(YT T UE | SR S T2 607 T 200 (9101 S0 TIPS 91905 SN
TARE| TS GIE AT TG FI5a W8T 0T (GBI 4 AT

©IZ (1 2R G~ SAfSTATY SHAETT FIAFTA FISTAITS S| 75 (70T (1
AT fTH (Ofd F41 2 O ST TR 897 (N6 F07 | [y Satd (50, (I
R0 q (RIS 1T, S75P1f 2064 (A2 (OI6=7 9) ST Gogw, (it af g,
% Y067 $U RO 21 20 (57 3)| 92 57 S CH0E, CITT6 (VT O
(50 TP RENCHITG FS[F6R H YT T R AT [ONG 1 GIge s o
PV ZF| BT B, F=L PR 4 (HA ST ATNH-CHRIH JF Y0 Phie
SIS 4 B0 | e, (A 33 ST SR WA, (T #1O%1, G 01
TN 0 20T FE (70, TergaT T 933 S AR ShuRger 58 )
G2 fff TR 4968 TS ©Id (3| SRS T 92 %fed 3
|



By 2. eI 3067 Orel 4 B9 QUE FEA (B (7 Zaf) Tofd 4ofB crreen w7316

T (1T STEIE T WIS A6 AT SaCa (T Ja14d i ST a0 Sy |

oS (2B CraTeT RS ST =1 ST Fa0s S T (8- SGT) | FT s o
(AT CeaTee = |

RfSH Sile™1- 4o (MIQETS IZo7 G (9fdd (551, RENHRIG FIF0T
ofF CTETE (@ SEfTe| 9B (IS fofS FIoW (AF JF0MI BHEH M Gro
7Y, {13 5T% W[ J, 3¢ 5w i (1w 9 58 =1 Ay, G 7 1S (57
)| STOIF-9AE WH 433 RIHE HNIE AN AR (R ST OeTeid Y A4S
A

B . JEE AT G (AT SR 7 12 WIS qT4F (3605 [REATPIG Bl Iod
TN (7T Ry ST 307 18 (5RLE, SR T0E A7 (G1R (WO (PN SOTa FAe
N ETRIET e

RRTeER T PIOCASS (AT ST FY 7Y 42 TGS (0 AHo T
(T 97t 4 ST0eT] T, (512 (50 SIS STHCH (ST (40 T 9q0e o
FE| I AP A (o) TW, (T QT F G4 G]3 TR0 7Y, 9 Ohlg

GINGTA] STHH-(VZA (372 JF2 (H0F FS S 499 0, O FoaS 30
| Ao 264 (OfF T (550, 12 WGY FA CFTA (AT 24T,
(IR Ty R Sy e RTARRITS 1991 (08 =1, W (0 (20551
GRFTE 4 qus S3% -39 T1ed [Rwide o2 orae fsfirem sy
AP AAGH ((FHETGH<2090) | b S (Fa Afwes (i ermar facy
PIHCAISTS (AT AP ST (W00 2(F |

o7 s @‘i?azwﬁrwv T X7 (FR4T (3) JF TN T4 SO B (5@ 47 (3 Voo !
ORI (AR [0 (05 ) G a7 (R (2) OTAF e T 4R & STera7g 071 Sawd G
CREIA LB SARCET [F0T (I ST (0) 7 (8) (FHTSZ (VR S@ei] 30q (VB4 [70<F (905 W%/

5&@1%@&5@%@@ SR



O (NIRRT =171 &3

SRR ¢ OAWA W & giiereE s
ARAP?

3 ATRING S ©aCTa2 (Rl AR (e SRR ST (6 38 T80 L | (Ffraensy
G (RT3 30 41 99 MUY Cold | ST (161 FSICST6 @ el TRy 2eore 493 98 a1 29| (7
TS 3B GATAE AZARAT 200 I DI (30 R A0 | SRR WU Qg oy weie
(AT | ARG (FHITETE W2 JF61 (51 I F (ol $41 28| (FUTH RIS AP, Gl
oS | T T 51 (o515 FISTLAIY 20H 805 | (F (T F/ I JIAA ©IF I8 03 92 (T |

(3 (T (T 1 STotaa by 374e s 43 et e RUael ST 4516 (RS, 47 GO
i OTa T2 A1 WO TIT A1 200 20| P2 G NBT=H STE WIag 0 967 SO
FA0S 2, T/ O (UEa ST |

fRrsfierTay ST, CRECeTd 254 10T ST SR FA0S TH 38 R (WA BRI B2
N 3 BI2 RN S5 BIe2 a1 2| 4 0 (1o Frfier Yo RO e aeReeid
TIES T SR T T, FASEAG (NHE 9 Wy e i@ S a1
IS 2004 TG & FAGH N RAHHG S0 Q11 264 (T (1 AT, (TAFE
(2T 551 1 (S0 0T (AF T B 72 = Ffienss qtg 409 a0 (B 5 &= 2|
GIRIPTE ST R YA MG AT Q1T 2054 (731 W= |

B yo3 TG O sl 9t TR el (3) 43¢ S <1 ¥ O (RISTa ST,
IR (S50 20 AT, 1 STSTAIES SISl (2) | C7e FRIfieera 36 (o) TG @ =ife e 2r6e
AT (8) R FTOTGAAR WITH 3Nl 51 | J7°7 2T64 (FIFG B2 91 (&) & BrE el qrdl

I (v)l

meﬁw‘ SR

5@ 202 G0 FTPIZAG (IR 91 GG 1T ST G |

A WS, (AR oo R0l 949 I (0 O AF @ (e
(N b gm ATy WeEEA M A, SR SRR TN O OIFeR A
A (T IR O GNP FATY Hele AR (ods o) | 43 &, (3
PG A OE 7 IANA G @ FO| JF6T T FNGT A @A
U O JFEF F6 Ty P2 9T 99 WG S TF| 72 O T
|

Il - Sl

2

5@ 008 TG (FRITTR P CTHIT (3) (RATCAT ZCATE O G0 Sg I 0T (590 Y@R 7
33 TTC FE09 U (2)

Sf% (TAMETAR ool FU© OIF AASYY WRETa AT JF6 1% S0,
NPT GNP I T (GG AOTHA I (SIS ST AR (e s
B2 3 ey S| 970 CRameTa A= (It 612 A1 1 (8 BUE 417

A =W (573 8)1 I JON (R T FA1 1 20T A, O A6 QNI 4T
G UTEEY

IR (IRPITITH fRAIS SR | S50 ¢ SR (7 [ Gar=9 @ a0 e



f5q 802 16 ST s *Tcaznm!imm%l cwa A- c—°fr=ﬂ°fﬁt (WATTETA = 67 Tg@ 200 (3),
CTYTCT 672 F T30 CO7areT A (2T B @ ¢ o7H@ By qafge |

fRRATERIG @D S 8 AT IS GIAT (FLE (AT SIS ST (7 | OF
O3 (TR SeTH TG, TS GNP F=AH ©f (20 A1 G|

E G (NI TP S | O ¢ 40 (i (& sffiarsm sy s

YR (NP =19 &

TATHRT &: RN G :(FH0 Fa7 933 A g v
SNF T fFerng are Fa:

I3 T (AT MG BTa N0 A S8 GRIST== T8 SReae G s 31
P (VT (RS BoF (97 F1, U SIS CF0a, *Te 1 56 Fary
3 RUTE SIS (NRE RGNS S5 S | 92 GG PO 210 I
TS (o F11 (J0O AMH| 42 4/ B I3 ARGNS IS GHHH GG
TP 2T TS 33 TGS GUNBTHT T A FATS T FIG
FE|

10 =G F<[F6 TN FroNd g1 ST F ©F (744 SN G
(G, O OF S RE (R4 O12fle, AR 7 Ty (e e wmsy
I GG AT FIHCH (741 (B ) | ST ST HTAM6 G oI 29 g,
(VR [, Py 48 [N 4 QeIYeTFong o8 Wge (AAed Gy,
FATNS 47 7 T AF | I3 FANSTAR I G STIHTH QFF S SIS
SRS, T SR S ST 407 Y| GRS ST TN Sgiie e
HfOZ® FAE FACT (BUS N G AT M ([0 T 432 Fe0o A0F ((5ds 2|

1'1

":"'ﬂ "“mrl!_

i‘:‘ Sy



(R

o 20 G SIRFT= R ST LB T (3) s T (2) (R ST AT RS ST 7| 750 <Felle] (el
mmwmﬁﬁﬁiﬁtﬁlWm\mﬁ@wﬁm@wrﬂ\wwmwﬁﬁfw
(91
FANGTE FIGE, d3 K FA0@ M | O7E Y T4 G STICH =
| TNSET (¥ (VR WRGES 4 Y, OF (B ol T 3 IS
R [HeId I AE| G FAN ¢ J0F IS I FFO FTIN FA0
ATy RETFIBk e ANGH 29| TOgS FAN-AN GUEG WA I4F Sy
3, AnerEs A afb Sete TEFeE AEE S (O G998 N

Hiod ST US|

(T FANGE IO SFG| FOCS TAAH, ©Hd SN2 TS Fal
el 9O TRIYFOE HOSE A & O30 41 HGH REFE A
ATENERT TN T AE G 7 0 (PP 19T FE A HYTS, FA
IT G S 2O T GAPCR AT T FANSE (HF I R (S8
AT ©R PANSE] TPNE TR AT 2OV Towl [AT IT T9AR
AP, FANGET T 2RT G RACRING TS g3 Wgieed
JFAFAT I%d e =W (Fd v) | IR JFIFAT, FANGENE AT (WF
I S ST ©IGTe I (7| FNNSTER (T (FAT 204 (AN GerT
AT FOU g9 TN 200 Obw| O WNR PR R O 200
Al

E G (LR (Ao OF | Srwa w: T SfE0 2 3¢ 0 72 S et [Peid #16 $H

fo@e a&ﬁﬁmﬁwmﬂwm mmﬂm|w@aﬁmﬂﬁﬁmﬂﬁ5‘
AR T T er AfSTa F1F 998 Wi a5+ 1 S F:Z00s [Afvem zom (e
G|

AT T TR GO (S T e ANa (6T =St o Tz
41| 97 Y = S ISR T IRFOGI AW e AN IR
R =20, T W-9Fg o H6 T 432 92 A FT ARG 75 1|

G2 7f6 @ WYz R oW SIS TEHTO SFFFS IG FTy,
ST (16 3 438 #E1e R-Pemr SuEs A |



IR (NI A1 &I
WALHRA 4: SN~ ATW TR ST

36! SERn ¢, AMMAREE Ay SINSEd A6 T G- 2t
oI 3064 (A ST SANE O AW FLATG | AT SEAHAT Bl NG (7
Fhona (Al SR tRTdd M (A0S S, 58 R i (0 F=°1
T fFo | 2069 (U1, O WIHE GHNFIT I FUF, WG 2067 (R 123104
Tofs w71 Ofoe| g oY = SAfSf6 367 M AfSH AN RENCPnis St 2
P 493 B2 [ FATH (T41 M09 | (Y i enbite GoifRens qas ofefs oo
ST AL BIeTIR P41 24|

G 2R TS ATE, SR [FeId SIET 2 (TESTEANS AF(6 (Aree Jifbd Wrel
I3q© FII? YT, T WA YO TS (F (AR GRS F9F (NS
TS 5] FAF G | OIR[ SINIHA RS 516 WS 2Tsy Fare 2=

s oS ST T TIR CHIETA STIGANS PHow 7io ISl (R 43
STRTPICT 7B (T STAGH | GRS T 34 1 (T W, O3 Afefs g
AT 33 ATy GoF T2 *I1& Ao (5F 1)1 e TS 2064 (79 ©I4 i
it 29T B, ST @St (I 3T B Z 2MF 1 TN OIRE W& foF 9
tofi 20 4 M A5F 740 F@ O (57 2)| (ST SO Gy ST a3
APBIAR T TAT 28T OO 33 WA, 266 TGFe 26l wies wera Swoor
(6T A 28T G5 | ST RIS STTE G Meli (2011) (74T (IT@ ST

A

5@ Y02 G2 TR AMGTS 76 TGES O (AT J98 TG P16 FW GGl (410 2R T39S
G efery |

@ SIS CHTPIT RIS SR | SIF 4. = a5 S aaa Ao

4 i

;W =

—r
(a) (b)

5@ 208 B2 W (1), T (2) U (3) 12 GG BT WG 2064 (71T | SN~ 2 (4) CREIced
o FT2rA (5) g3 512 T B (6) &1R1 SROTATY o1 T | WG N Gl 6 Y g1
ifeTaTy 41 29 (7) 492 BerF 18 O 7 (8) afeze T4 29| (b) AT (6 90 Fie ZH =
IR T 0 (04SS90 6T 79 3 4f6 ST eipeItd - 08 (7|

2| NOE® (M NAed SId Bud ME Gre AF 6o (BF )| T 9iwr=rg
VY BIAOLH FAG-J5UG ST (S [aw any| oSl s ol = o03e s
(AT Vg5 (AT A Wore SFgeLf| FOpF (R "oigs O fNod F1d T
TP 93¢ 20 1 J1PE A T |

: \5 o :
o v s *fE1 (e B9 TG (7 29| BIA0 WOS (R 99 OIS F0F 2T 09 992
o5 O trefT Taa T ST S| U (7 T3 B3 R 9 Y Jiae Fare 29
(CRTCAT =1 |

9| B2 Refets S2 (R GHIEE S Siats JHAY SI60S 91400 23| 612
e wyg AR IeasRTe SRg F@ A 992 Fftr Shmmefte
JF0E (08 (7] IS ISTAT H0 0 3% F41 I

81 (T (AT S WGFO (1T, 7 FofS (AT 20vd 12 W o1 g 192 Wi

287 Ofowl 47 WA =9, SHRATHa, J36 (o JMers, BAEF Oay I
#EE 2B W2 ToF B S St 2THiEa Bod AH0s T



= (NI 17 O

STHRN br: G~ Maaw—ma

W BTAT GFATCY (T AT

T3 fRfes wg* fATT el g @), (I (W&, gm, F, /Y 998 (00 I
FTHTCIR ST | STT ST (I Ao (e, e (raiet = G e azaral

Y| TINOLE IPTCAN P (O Gy 4f TG, 5% I JeT (7 g3
TG IS, 9 |

SNPTR ST 10 GIAR TS W AFGGIF (S 85 | ST Hopa gl
=6 AT 7 (4T ST (1R Wie et SRFr" > 450
TIAE G O P FIAMAR TR TR HoPeNd Genzd @ e =
FAE JH6 O WS HRLA Gl 20 (ST% TS A | WS (R0 G-
17 42 TR P Ao AR

I AT 1O (d14 F1 84| 00T T TG, ©f 20 2fSf6 (AR BT G748
QU BE YA PO SRS Gy JPaeaT| (R Wool G&y
Tommeltes Aot B [ a1 5R [y 7@ J4e 2@, T RS [ENEnS
<30 fry tofd 291 93 (e 93ib R Tar 2fSfE B SR =@ =6
1 B2 (NICIIF W0, IO GNP F0AE T 7 SgAfe PoeT T8 42
(S0 G ({14 F I (Bd V) |

5 o2 GIPT="1d TIH THBIE SIHE (VLA A3 RITTA WA B12 a1 e I aran i 541 (90
ST 1 AGHE [@Ue54 WCel F1G] S|

T (IR R 9 | o b S SSTAn S At WG E @

OIS, (TYIN I3[0 SN (I FAZACEITG F<(F69 70, T sy o3
TS SIS GFY (T4 TR G TYE | SP2, S0 (N ST STy =T
43¢ TOR51g 11| 58 T4 WRENE F=°F Wb, 947 J3H(0 (N (572 B3 0
IS G 40T Y (BF )| I (A TG JFAML TS I B 472
AFATS TINE AT T 7 Pl 92 4T FIGO WG FA G F(6 F 56
TR WG SFH 29 (19 SR TG 1S 2O M|

o
3 Jié‘.,Ji 't‘
Il L?“'ﬂ "“lll?‘“‘,

| -lq-llk .

R

B 2+ 42 SR REATIG e aBa (NI R 3 ST 36Tt (34 7 e

GIECPE ST 92 TS WS Ogiieend 4589 20 914 FE|
(YT (ORI I TR T (2, I (LT PICHF (AT A AN (ST T2
A1 T OTA 16 B ([AT97 BT JFHNY (04 A4 A8 FFo7| 92 (1, e a1
B3 R ST 1o S04 (6 9) | OF1 1% S0 4 T JH(0 G (A0
W4T 3 BRI JFM6 WGNE FISTA (O IR | O[T (T J33 FANGEE
J0F S[FE T 140 ITFI0S 18T (7 | ST ZHA WH @S OIHa Seq St
(T oI ew qqs s *rore 1 (7w | 7 Rewg 457 Foww 56 F2F67
TIRE (50F @ ST al, 13 46 C12 FIFW (99 ([TE04 001 FIG; L4 I A0
|

167 3. 915 ST G 7 (T SG P R0 GUeT IS (A AT F1 27 7/ JF-BIa
17 T 5% (A0 SRl JFY (F05 TS M/ (From Guide book for building earthquake-
resistant houses in confined masonry (World Housing Encyclopedia, 2018).

ST, (6 BT 26T 59, oS (AF Ta B9 1@ frend 430g 340
STAGH | (U0 AR, RITHE 3019 1 fii R g |

SN (AR AR G | AT b G SOEeE O S909a ST @ JF0ng &0 741



SN (NI (197 O

IR o —Wﬁﬂwe—ﬂﬁm

S TR S0OT ST ITSS G 6! Rl SRy (74 ¥
Wwﬂwwcwwfmﬁmﬂmﬁmmﬁﬁa‘m
WFIeTe, TIIMVANG TGOS J38 FIICATIER HTANS BITS TIATIZ ZAT
SIS ST S|

ST e Fa 8 Ao (7 oo Fa1 ©ftg o1 (b TgH SR
Y™ RRIPERIES TN QRS (FH FEGE SN FsS[oq a1
-W?ﬁmwcwwm—ﬁwwmm—ﬁmw
WW@WWWWWWIH\WﬁWWWW

TR 205z:

o (T, TN & (RO G 1Y I A1 IO
o eI fAafler Yo, Bifet g arore|

o 4 8 FTGF 0L ACFFIFS TAT FTI |

o T3 8 fOfEa NE THT 1 2FS 7L T

o Trafie FRTPTIRE G ZINE S TP GIATIR AR & FN~17 | Ol
P TN S-S It A | 9278, WM fof@a Sy Send Sy
AT, T (512 GIVHYR DI A GV (AT WIMpel [Rivee 41 (o7 T
BRI G TS 1 GHITS 42 (I TO1TIR S s | SHIRA e, (T2
W@%WWWW@%W (TR G T 28T
argﬁmwmwa@wﬂ—q’mmwﬁaﬂﬁa%

S (3P0 T TTO! e A= 20 ~1T0, T =1 (761 e W57 o1 ol 20 A |
g TUTOR T4 2067, GIAPTE TN WEFed S S (B & 933 2|
I O TIOTS W W | TS, T~ el 72 | Gisr 60 MY (M G5e
SR ST VeSS Tas oSt =ikt o o frerd ol (s sita i ary | fof swefira
S TIITOT AT AZTFIR SFFS GINTIZ (TN THATONE Tyl WY
oo-RIRAPA (2% 29) & GHYF|

IR (RIS FRATof S | Sewa b GIrsr="1 3 W 8 B9 Fraeran

o = Lo
1 = ......,..... J—'P:P‘ -

a1 wa@‘ﬁaawm 3 Wwﬁvﬁ@fiﬁ'ﬁr— Y ST 7 W@ﬁﬂ@?ﬁ

I3 AR G P TE B AT/

& TN - “.:- v o > P
5@ 2. ZTHITATEA ST I ] . (G (4153 BI2 =3 qT 0 |

YOOI, FIE WHF TG 9 ST FHR S0 So0r8 Sfe| 49 4=
1A R0, OISR QT S SITYZ SIS O | WS, WA g §av2
IR A ST T 26 1 REAreno Fies 7w [ (53 )| umyl, F6 o
(ATNS 4A064 FANS TINTYZ WEFOT T TANT FUE T FA1 0T A0F | OE
SR F900 2, FOfGa A S ST TUR1 a1 AT F5F 8 TTeey|

E Y (TR A1 4 | ST



7}

573, 57 BTG 7 TGN TIZT P ST @Il [N I3 (o0, ST G0 E A

OIGPOIE, ZIAIT S TS TANOTYR GE~! RIS GHS FA0S S5y Z(8,
TEN ST (A ST ORI SR @R T2 S ST F1 769
Y| GG O ZO0Z, G WA SN ST 2T SN T2 BT

YN (NI =10 &3

TIHRR Y0: AT (M 8 YN TAIFIAIN wt
©Ithe Jo1d

qF (T X (T2 (P (ST (IR0 TN (A Fy 8 B [{iud
OGS V! GIENSTE S5 FATS I 20| REAEG FAG64 T 8
I GITIREE *F 7% (AT I 23 | STEIETS G AT S 8 [ty
FIOMAE BT ST SIPTNZ *[FF (TR T2 (74 T O[S (AR
fRRNTEG FAIE6T FIIIN (TS AT WG E (TS (WA WO (275 9), T8 &l
9 o7 216 Sfemat|

SFF (KA (TG D ST FAGLEA 20140 ( 30 / §F ) P9 BAF IF I
T WA RA-SGIE WO AT I =1 (R0 G AFR |8 *&F O
GRFT WG ST A1 ST S SEF0d 76 & TGS SI6a
FE| FEAS FYFS FP (MU YIUBCE A0 P (¥, I8 WESI (61T
B GOl TTB |

T4 16 PN - 3T FHC GF= We T, T4 FISTA ST IHANST
({F T 43 FIACT YA =T TG O (B )| [FE, I FHONE FiF
FMQTANS FFF (A A, O 7S MAEAGE Fam 8 RUE (@& T8qR
TSNS ([T FLA| AT (TSI (TRLG T4 AR Fo4F FHT6 a1 a2y
B (V| 5 FTBe (T (T | STURTEA 91 FETHR o1 & 6 BT AT FT, T
& S STEAITS SR IO (74 07 (5. 34 | FoF TI5eT {7 (AL OIF (IR
BT A S T U (O | (TOTG W11 1 570 7% (et &R0 Q00
A (5 ) | SR ST JT=NE W48 7 @ O {18 A

(a) (b)

B . () el AIfeT 2 (e T 472 A (TR A0 BOHoT T BT A1 FHIAI = () | (b)
(T (e 2l (2) AT SfSTaTe B0, (6 oo T2 616 (3) 443 o3 @ wmd
FA(8) |

E =1 CHRFICIATT (RIS | SIIBar So: *7 (il & GiTe= Beleial Sal- ©Iid Hel



ﬁaa_gﬁw%ﬁm,mmm T30 G 1209 *10G (TF |

S (I I QI NRTIST TS 5, I RS AEQT A F1 T
O3 IR [FAPNE 23 (REITSTR AT SIHTFSIE 2fSSTH 208 209 438 fpoa
© QR T JFOM IO Q| TIOO WAL FA ST FF (TAEHTEA
e Gare ARE FRR RIS TOReF FE (TS 24| 452 S 99 GG
Al 7S (MUEPTYRY B[ YT Q| S_ONE, FAW 9 [N, 52 Y °[F
(TARTSTE (A5 “RTSE G NS 208 20|

(TSRULE G0 G 5Tz W1 T W, CPRUHE [ (T HIso (Y]
g T TSl FAN eFed FIHEed FRT | gEELATem Aoz
T 75y wore Hifie| wrres o141 [Reg 2058, (W S7F (T 2R
AT, I & ST AN A, T PN (A6 | FFF IR, T 8 26 (e
WA AAFE! I ({0 FIHF T F | JOMR AT & Yo FIINE 610
(1 TR A WEH0 [(FF O A, FAW 8 FF (TR W TSTROTNA
BAMIE 5w Sl B2 (RO (57 )| 93 T ZH F @ NS 91600 M7, 53
(AT B2 F=° (AT RENTHTS 1 351099 I3 AW 2041 SRS J(6
g 20O “MF (THETTYRIS PN AL I PR AT, ﬂrasamsf%nwr

AT (6 8 932 ¢)| .
B 1

foq o, ﬁ%ﬂﬁﬁ@wa@a(1),%@,«'@%@-‘{:)%%%@&%%
ST {5 ST 1 AU ST 998 MR (AT *J4 T 20ACF (3) AATOITS N SR (W0H (50
(RN TONG | A0 AT

E G (T (R ©3 | STHIEER $0: #7 (A1 O ST Gl et S orwr

5 4. 710 57U 2151 (5.Brzev) FEfERe a2 ey 35f6 VEIAS] F0NE G578 Bz

(b)

5 5. () ST G SAHETA T (1) GG YT IV GoF A0 (2) T4 2fS(6 2e
FEGE BT S FE (b) TN 72 AGE 275 (3) SIS TOE (A
TG40 ZLI0E A0S OICHE 31508 14T = G|



SRIHRA 5 LA Ol 430 SART FOCATO

wderor AfAZE

Ry 300 T T A | GO wAd Sy @ R FReonl 997 R S
@émﬁn?&ﬂtﬂﬁ@ﬂ%%ﬂ#ﬁﬁﬂﬁwﬁwwqw
> QTOTST A1 3T SIS T, R STATHTH TG 206 GIPU=>1d STy T4 W6
SIS JAE G (IS STy P (7|

@ (b)
s, () T s TETSANT 9 s WG (I Aol oo NG [F8(3
G (AN NG T3] [N5Ee (el

S G (5T 5F) TSNP 0T CFL SEFPo &1l 26 T 5 8
opfFFaeT (T REATPRG Femy 8 RO ST ST egie 3 @
Gl EeeIA (Eamie qearg) Sifefd Sel (e N X068 O 492 A AfSet
S W] SRR, o fon o, fFer w3t (ba v¥) e oo
SRR (TR I 1R | ZHCOT. 2 Sl MGA e PG 920 | ST
43 SEIG O GO SETIIER e T SIefSId, S0 fATbe wetl a1 fAea
fRq OIS BoEd Ted SeISTER (6T IS X0H US| M FGSE
3 O (B 2) | @ 3163 Wtd it Sfieed T6gs, SR AGH T &
WSTAR STRTE ST TS T A0S T TINES JF2 TI6 SPHReT S Wod
FIG SIfEPod S F41 SbS |

ST CaTICaeT PRI S | SR b T ST 3 A SIS el o

R
o 2. FRFEI 9TRe GG WiGa Woa SFrery G=ra|

T4 I S0 (5 S¥) BNFT! T, [HAON ZA Fo% T ACHE G151
YOU] [N5@eR FANGTETS (B o) | FEHTIR AT 209 PR 33 2 O3 o
THOSE RS | TR oI JN FHTH (TR (3, eI WK S0 O 4 A4
AT A T | ST AN (U5 I & SN ST R/ T | SF7Y (d Ol

SN YfFFTe 20 T OF SONRA 3y oo WREe IS T JORE
AT TR ST ST T |

-

/?//,

T T (ST SIeT

| e

o7 0, S T Mg P SRS 41 49 Yo o YA =]

RN 1 e ST AT FATHTA2 Ger 05 28 (5 8) | AT5FT Sz
00 ARET W8 B (AT S| O &S W 20, 3 47T 68 @1 a1
M| I AR 8 ZS SfTe TF9 @ ToA TS Al Fry fvfer e o
ST BN (PITGET MO ST FTa FAl 2, O a7 el S{fF21d Fa1 S|
fEOd OIATF G, “@RIES (Y| .




5 8. q0 WA BIFT (N. Vesho) 42 TN 1A (s fG e Fowe 2ty (e

AT SAPTILER e Ol (0T (3 T 2 SN 1e Sy el 3G F91 767
PGy 57 "= 9N~ IGHe [@UETFL: SN0 926 TR I @R by
g PO VA (T (G N I FTOC (T W@ S F1 ATAGH 20O A |
01 TEHRTe M O TS, WAd 8 Sreioye O S[RUGHe 438
IR | G 2002, TG G (AT (R0 ZS & I Wt SrEranfdrersyef
SIS, I8 SN TSI TFAE 71, TS BT ZHST T WS a7 IO

-vﬁﬁ:f&_: =T

53 ¢. g STeEeT e e, (T4 fAESe STaUeea 5de|

E gﬁw—wmﬁamw | STUBER 3 A G0 ST SIS r;_:_’;? a1 “fi=a

RN 33 WINARGRN (e - g6 sy
FIITATSTS Tl AT

mwmmmﬁmmwww,mw
G &7 (TAE ST o8 (4T g (g fNafiftem 2631 Werw ewgerf| o
Faffts 2092 209, 93 RIS (VORI Ore (216 31 FRRA0ents Tias (AT,
STREUSRLS SIATGY | AR FISCA N 2CEAS 2 (AT 557 OrITeT (T 2wy |
G2 TR & FHeT 7 (A I3 ST FTH SR 28T R4 % 57,
M OIF (7 W 71 ST T

SIAITRA (73T AT o7 72 4 SPRUS @R | S 206, (o 5
PG (column-beam) FTOTCT GHTG TH S16eT SETH RF (7161 TR 7S (@ v&);
STHRTS 2 T S NEOeTTs X0 A | N S SRR THoTs -

O RN SR 2T TR ST T | e SR oW 510 435 5 (w7
FATMG|

(a) (b)
o 1. 72 0 RS (7T | (46) v ooy 3Tt (3 9 (4) SINE (T 2 T%e (R GoTad
(HTCETE o ST (313 |

IR (et ot 2r<erat 20, (et 4% f{orst (s v et o st
W(fﬁﬂwﬂmmm,ﬁf%%wﬁwmmmﬁs@ﬁswr@@m
O QT (R WU AT 0T, WS, M SedTrad! (et faith e ety
waﬁ@mw(&ﬁanmwwm@ﬁamma@m
RO OTaIeTfS 720 BT ST S AfSTa 1| et G 37 o7t
mmww(fﬁﬁm,wmﬁ@wmmm%m|
m&mmmwm%ﬁﬁ?@wwml OIR0E, 2 ST
HAroPIq[F ?

E R CRTIETI (AT 9 | SrTee v SR ore - gt s 1 FITCI9TG e sifdars



G (YIHIIET (19 99

OTHRN $0: (LB FATN - JHB LT FTHTAINS
v AfFzE

TIAA BRI SIS BT (I FoR0e e 31 8 e wrers Repremar, 1
(T V8T 27T AGA| ©lF, G WA T 911 (2ifFFTe, (&6 Ty

)] STeBE Y PS5O J(FT FTT 20O SN | 7efed e WOl RN =1 218, (18
) I GBS ST 43 O P 03| i
] I (JL0 FECA EFT SLA2E 74 4539 (column-beam) S 75 (TAETTIR

W AR O 20T (B 5 8 2) | (B Fe-(3 FOaTe Tt Fery” @ o7 29 | G5
TR PR 26Z, GNP A AGNF ATHG ST FACHS 5 ey
SRS SAf B < CRIFRTYR BT 391 200 S| AT S S P
TS ARSI (03 T (U (14 FU; T 0T 52T WG ST 05 FeId
152 2. 2 AT (15 2 eet e 2 e : G T 31 SR (e Q10 34 1| 1R 206 SSTeT STy |

fo 3. et S <1 i e v o o 1o . (0B T 372 G R 4 BT I ST St (1) 9 §°FA 46T ST 2087
SRUGTH ©FT U] 058, TO0Td L& 91 (R TSI (e 1 29311 ©90Hd A0S, RS BT SEGeTy ST 310 () 2R e xS ()|
S PSR SO G P (HIE TAE o= sferadl 28m 1
IR | SR B ST, (NI 1 SIS WA (RAFTTE SFFFO e
R Gormael, o TG @16 a1 F15 MUy AfSFoF F00 2, (TR Giue= ]

BETIA ST SIS G AT Eamie 200 W& ( 27 So AT% )|

m TGSt (TR (o1 S | ST S i) oo - 1{G St Srausre wderer 7 E P! CARPTCRE R B3 | o v (30 779 - el sy s vt “ffaare




oy 2, <R 60T BN (T T ST < ATOTEIY e GRS (3 ST Sewrd
TG (6 Fa1 TG

S TN T T (T G OIS T, GRS SN AN *fen
FPITS S| ISR AT W& FN oA 60 (M4l (M, T Y7 0] @FFIR
71| 758 I 6 FAN WEFHFEE 7S (T -1 W1 AP, = (F A0
NG <5 STl AN FEATT TorF B VYA 7S (R G0 A ({6

FAT" 906 (5@ 9)|
1 N
I S s % 3 G (? £ 1 :
(a) (b)

5@ 0. (@) S5 ST T (1) 16 ST S0 F AP 24 (2) I Wgend
BeEal Ba| S it w16 (3) 8 4w “Ea! Ao | (b) 456 GO GE ()
A9¢ AT 2 (5) (@6 T w0 (o 0w JE FE A FIN0 (BLS TeTE fie

“ffapiere FE|

E m (TP 1P SR | o 3: CAUG e - (6 U STHTs Hae) «ifas

(PTG (T Fg Gofd HATY WGP AGHIS ST Gl SIS A G
PE O1R 7Y, I G2 (06 FAN AP G WOIg S~ I Frafae B o
(S0 ¥, SV MO V0ol | FN [SLFONT BIoa (M4l (7 A2 FoeT (A0F
PG Y07 A (67 8) T TN (I Y 8 W (S (TS 147 30 =W
SRR “short column effect” (4TG0 T TN THF BIE (RATS ST I |

fod 8. ST e (b Fe|
({16 ey ARG (@1 WSS BT AR AYTS, G 2% GIeld
BT S (T O 47 I G S¢* (ATF T A 4| Forg, Hers
QUG TS ST T i GoiFaeT AT oS (e [ $a11 G381 S
fATES SIS BT TS (A WHLF YO oIS 7| FATH, T (T
1R GE5oIa BI (AT ST 2, ST OITHd SN (AT A G i (q14
(STSSITE TEH FIO Z(E | IR PISTYRE TR F% (weather-proof) TS 2|
0 Al IRTA B FAPTIS (ZGNT F00 209 (T O $0Ad footd 1
FMRE @ A (oF ¢l

15 ¢. STETRy (T 1Y (1) 493 AGTAEA 2w (7 (2) B ey 3 B2 A wrar Shrag ao6%

*TE F3fF6 (NI 3RS (Y (U0 CFd SREIPaleTs B Ty SIE 531 28 5% Sy

(75 41 T9T T~ A1 OITAE GoTad (I HeT© ell TF (3) | TSI (FAIeTR Tae] Fers

98 (AT YT BRTBTeT Wi (0, ©Td GRS T=E ST (TFE ©aA (A& G Fawm afera
F|

E SR (AR RPN G | S Seo: (405 eI — G610 SITaeT ST eferet “(faaa



N (MR R O
SIERN 58: PNBTHIR STV GIH (W6 AT

mmmwwmﬁsﬁﬁﬁmﬁm1mmmﬁmewcw
ST EA (e ORI T WO 2 49 A6 AR I WS 206 O I
Wm(twist}wwmwmwmwmﬂmm¢
S e qT ST (5% S TR ST T ©4H SAUE (BT ST (@ ({08
|

e

(a) (b)

s, %A O N5 e AT | 5. - (3 (R 7o (308 Il e 37 ST
G0 (3 O I, 71 ST R STy 2ot BId 7 | 92 Saiib G eU =~ ST
mwmmmfﬁwwﬁmﬁma@%ﬁ%wmﬁwm\mmmww
SAUGTH W AT A6

ST (AT Gy 54 101 Sl (30 A1 | ST (B! 906 (SA7O! A
*AES TOE| AR FATONS TG F/(F RIG IR 72 7o 2 s 2piifie w0
CTT | TR T S TS YT BT g AT (RIS 2 | 10 SIR1 #H31e
(W5 TS M, IS4 FATS AR N1 () M torsion

5 2. T3 q torsion TG4 4 O 1A (6

STYE] T4 SN0 MR (5013 S AR (P JH61 S AT, (O
ST I, SO 216 6T 7Td S (T (5751 W (s *12| FATee *Iaie
(I FTACA-VE (structural core) fBroie [T @ (YA (@, (TC1 f&a1 = 99
T SITE 4T3 AT, SR BT SITHIC ZTe (7 2 *1( | Z00R 07y T Sl

G (I Ao 3 | W

R SIS FU B T TR SINLF (AT KT AT | G4 S SR S =2
M (W6 (F O (7 AAAF {EH SSSE SAGE @ TOHG $4E1 OEF 43
BESTE W WE @R AT TOH0! S O[OS Foe/C16 401 IF ST
BYSTE TICO] O SIE ©1F I273 FACS MG 1|

| 2! 3
B o, AT T B (320G FIETH (o SIS TN

1% 91 90 FTFT 33 STET FI6 (S Gy FF#IW, YA @ oS0
2T 7316 BT WG| IF, SINE OIE-IZAFI (a1 (531 B8 Yo O (I
2IGT FTHCT 3 FIGFISBTEE (beam) AT RS K S AfSTASIT Fo
41| 13, ST 5oY UgE fd WA 1300 N I3 T YT T8 I
A AIGT SISIAT (AT I TS F F11 92 (R I FOSTE O 12 AN
J92 73 fare PreRen T i AfSEny S SRS 201 A8E B89
WIS M JAIRE ST TSN (HRBTT T G361 Aoty S|

] . l* - L] L] ; e L]
_‘—])l I ]i - ey
» ® e o ® ° ; . .
() (b)
o y. 20 St b Sei STy | 5% 9 5l God e (40 ST ghie = 1Gi o 96

afStarReTal (e gehes Tk STy 43s O AT [T SR 5a-4 99 e atE
ST (A0S ST AU S 43 72 s Taraa afost1 42 Remife siasta G sffasmey gefq
STy Fa0 AEE|

. ‘Qﬁ@“ﬂ‘] S A e | W5z 38 ‘_;I:‘,‘r_“",‘: WOE 5408 (U166 SfeEm

N =



i1 (NPT 1 &I

TGN S¢: PNICPE AVY 9F TN O
TINS HOALN FAF FIAT

WA 31 S ST S5 CTGSTET I 1 (FTE W@l 519 HRA=A SIGRA? (57
W PRSP A 0 NS Y7 FIRIFIR WIGTH A1 I 58 57 94+ 917 AfFawdw
A P33T AOYY AFOIY O 1R TGHLG 0T, G AT QLA ST TES (7000
T FAAI|

GIFTTE TN YITR0! 42 §40TH WO G061 W (B SIS0 G (372 F/off~ @I
MG (77| 5 7 S JFL A ), I JFCNQ I 1| AFSH &9 (@2
TEM HFF, ©1R ST SIS T WM 40T | T BINE HAW O FIAS
2@ RHE @ G0 TINE WHE J6 FME Ioe 2| JFF O
AT = JFF NS G-

L0 TN M 47 PRI 40T (01 1 T O WG SR 5 &A1 w37
ARG DI | SINSTE (ST DI SR AT G 4TI (7T, OI0S S FUCA
GG PG4 (0d! T | GRBFTF STV $I0R 411 04 TR0 2 dews e
AR SR A -GS FIOIA T BT NG TH |

o . RRT=17 ST 1y G~ T AT =1 4 31 S (g

I%EQ.’{E‘%W FIb B3 (AP 02 MR

TP VG G (I (ST JFBI2 G, Gl T (0 N6 Fiw
T (R0 MUY ©3W (94 41, S¢E @E 81 g o1k e grell 92 Bl
GIRISTOIA AT SN 28T AR, (T 9 NS ST &3 S0 0% 531 (S 5
A GIAE TN (G0 *GS A1 AF (B 9)1 RAATIA WHFSTE =032 O
IO STUY G ST (71T (AT LIAP 61 1P S9N (T4 G Lol Bl 24|

5.7 . AT AN G HUE (S0d SaTH AT | TT61 RG] Giia W) ATNHE i $aE Gl
ElRE SR plE I RR e TEE I ey

SRR 92 IS TR AR 97 T I THOl WH ©I FO0!
[P0 MM O GoF| G~ T+ RN (A SIS T @6l (S
TS SALAMA (T (ONA TG Gf) OIF GS0IF 2% AT T S (et
(T I S Y| B O GHOR S G J9 T 280 U A1 5.¢ 2B
S (Gifee 2&faR) I S F1 ANAN 99 GOEN FA0e AEN O



SRR 42 ST GRIE ST S W T8I OF G Z0eT QR
CATBITTIET B W[ SGPIS BN P (AT TG G| A w[iZe
GICAE NI FIFT G AT L FN 2 (7 (572 FIPT Z (AT T G e
GAI6 (@ (M

Sl ——

-"_I_____,__...—-—--

—p—r—

{

15 . T G S A ST 1] T (33 C4TeT 0 O

AR G SATE WL TR AAFFI IS GIHIE AT 9 F A O
*fGTIe GINPTR ST {2 ST OIFTHE (A4 T Y32 BIo| SPTA Sa%e
G (A 0e T 2 T OLJ (FRPIYISH ST QoIS SIS FN T A, (F
TINQTER (VAR G AT STTHE QoI | (I O Sl 2(7 I BA0HE (U0
) S W08 VIR 418 Mty O 510 S F| I36E Mg 31 See
BB FOIS 27 TG [(Pg B8 (0d! FaT (IS A

B (TR fFIRT° I S99 | SIe05an S ¢: SRE0=Hd ST 0% Saiad W] S90S SHowe Sah S0

GINE™ (NP (=19 B
TCHRW H: TN AT fILTeT 932 emes

Bs e RN @73 Wme REsa 3 o9 e SO 206, o2ws,
WA ST a1 B o [ASe w411 Howe, @Y T Mt ween
TR 9T FA1 TR O ANSE BT QI (39 (&0 A1 G g3
O (AP YT 4T R 933 T0e TYRTs S RRmetens seaen
ATHPRNTTE S, TR (o1 43 FBamrae aaf6 [Rerees 7o g Ao =371 43
W A1 OIRA (NG ST 9 Wifoseerd 67 Mod $0a Sas Wi aey
6@ 3)| T, 92 RE (AT Wa9Ied 0 SRFE S8 [l $F
YT | F OAEA Gl GO WO 206 2 OFo BRIt Ngw RGuey Sow
F(E T S 27| 42 RN AR T (o1 @1 G966 Arem, = a1
wreTgfAE WAG R 46 tES Swm R GorEIre 0o #1|

foa ». @Aﬁamﬁgmmmmﬁn W"@WWWI

G FgTsra 1 2@ e, i fge Teares wikendd mee HRaeme 14
AT 7| g GoRaeT, gt FoTafleT (P11, 98 gl O OEH %i® T iore BFe 200
M (67 2)1 IR “FIET J98 Vg, IR 43 NI foewel 8 fH@wTa
e 71 BHge x| OIF WA [RENemse Mk gemmm a1 waem | 1 =1 a1
27, TR GINSTE WA J38 @RAIR LoF ot A7 2|

IR (TSI Ao O | o v: Suras Fnff R ga: weme




{
1
L
i

Bt

- L ] = A -
{367 I SRR ST T TR

R - FfeeTda SN S6r W R S | W 3, S 4516 S0
W 31 AR 04 I3 TSI W ST G2 Tpra F1 06 1
J2GF RIS T8 T Gfoe | AR W (I veite 1Y =0e O @t AfFefe
HOIA ST GIoM | SHIRAT TG, 4G (91 (74 (9], for 42f6 s 1=
ST A A B (FUA S A FFA A (T WA OE 012 JFGH OIS
IS I S| TS 5 T AGHI6 0 5T J50S (5T o
ASHN SEW FAEH 7, WOAS JH-@ FIF DY FAEH W, O
fAFESRATE ST (157 3917 e 200 M | (T w11 og4af aaed 209
33 WIANE N T RS Y= 4| [ENE g3 e B guw 3
AT ST S S|

foa 2. 43 waAiore Fors &

RN SEpTReT F41 S0 @Fgoyf (A R3S G 47 Fe wm @
wfveael e JEFE GRF=1 A G J5(6 ©a [Bered &1 AR
g0 TLPE THRIYT (O A 2T (SO A, B qas Fefieraiar
TISTNOGNT HOTF FEN (T, JF6 TG GNFE Y GINGAS W0 55 Hl
TG - GIAMG T=HACT (ST NI W51 =T FIoMa o7 Wy Iere AF o 54
TG @RS B9 fGeRT 8 AT See T (P WA S sresnd
SRR [ ST T, (0 S G35 {0 0 s g™
WA [0 (qesINPeld Tows 2834 A AW | [T o= sias
57 Tfveew], T J95 ABH TGNIA G O[T RN BI6 F0a | NEEie
fRfersreT 20T foarem (R g e G|

E IR (IR IR0 ©a | S s, 33 forefier fyraren @ Irme

R Taw fowE g3 R sTg ==ty AR R s s @F o)1
AT G FoTOTHR SR a3 ey srffaefera st R g e
WP FC0 20| AR SR RIENET S S g9z A o
A5 TS I | TS JAS =S (T 42 [ o= {48 G2 qow | 3
o1 =W 126G (FST TF, O WA G54 GRIFT= =190 2997 TSR
(2| RETET 938 AT AT S S ARPIH |

e w* < Y4 . LR \ i !’r* ‘z
5@ o. fefen@s sae oS a1 RfEwEn T T 49 G0 SEGaE
@it o0 g9 Wi @em MR Fagm|



Y™ (IR (V177§
SIHRR 4: TN fRAITa i34 fF qaia

G WAt SR (T, 2IRe e RIEwe g7 mme) = - waw MR
et | R TN WINIHE 993 WAIRALE A oM a1 92 NfewrEn
WA Gl J6(6 (WA g3 FTETHE NI AR 910G Qs SR S| 39795,
ISR TG, (FAIPIO] G35 ANLAATTI G (NI T (W60 ol - g7 757 |
O, TN (AT ARG FIE (A AR F) ST F1 B158? 197 w9
ST AT e 20 G120 [ ST (09 22

S, SRS SIS R3S q9: aemrn afowfre Fwm:

fRawefe SfEFend TG G BRF 20 R (T7 O T STFes 4
weftAfed e 8 VIRFWE e =T Y 20 (B ) Wt g2
WAATST ET S86-SITHE (7167 el GHhed 2103 204 JU- 7 ©F, WeNGHIid
(6 f570® 154 7R, SFRfFroend Nmre aa e Ndfie zom 5e v o 1y
TER G GO 33 T T | FAed 26HS Rfereeaite e $@ a9
[AETETS SMAC SR (T ZICOT (PRI GG 7| 22197 - oo @
FRET 08 @ Seve (54 )1

o ». ST AR I SIS T 57T FaT ST FTGH|

gﬁwmﬁaww STEEH Y9, §9 POt SIfEams 76 et

@ 2. % TR RIS G- THS Fa19 Gy 21 fRafier R 93z o= s
LOCRET]

2. 579 (0 Gy WIS
SR (I ATONFA G 00 2 0] A5 S Wt ey oyf| a6 o T3
CRITAT 10 Wl 1 G (1o PTG T AT I VS 1 (73 | (T S SO
farfrerar fAfi g ST (T Gorge 0o *Maw|

0. SXOETSS 33 (A5
T AR SfRE G 7 fafier frga Sresiom, (Taw ot 294
3 Fefier Senfia Gy STaeres 8 (@457 200 | AT Srarne 43 ST
R 5 =G 0) 20O 204 | AR WA ST 1 (0O S| 12 I OIS
IS @O 200 | ANIFA (T ARG TGOS JTO 73 0
F00 STHY 2 (6 6© Fa0e 2031 92 519 7757 X0 Gl J93 Fo2e] TGN
EIEul

8. (ATHILAT “HRZOT® Jq3 T Or1q A eifSFarie:

T8 B3 Al g ey g Pge oo i i o =w, w2 G
12 TR T ST 29T T STAS | WAV, ST g GERIE Y
Q41 ST FA0 3 ST A2 8 75 G- 56 STOoG1 I (Feld | Jgrs,
TGS ST (THATR G (N GENF IR 01 WA BLAg IS G2
(6 GRS S F91 JFTS AT | B WA 2FE T S, 94w
foysfier Pigm wFer 8 B6IR Ao a1 ATEeH ([F o)l

m I (IR A1 B9 | CTIwan 4. e (i Sf3ame & 9t



5@ v. T Al RY Ten SIS I9TT FA FO6 AR O TEY FAe (4
(T 48 TS UAd ISR IRTES GAel [{fE A Sy Faw [

¢. 3264 MUgS AEaR ST

T3 sy ST S g9 ST SRSl STaTS | fTUTNIE Qe 4309 S130
RT3 BRI ST Ton2 AT | GINE-RA17W T T s [0 st e
e WG AP B ey e sy Gite ot Bwe (opmee
T (AF WIS Wfosael 8 S8 M FIGQTE TN F0o 21| T TeFs
RN qUHE S FAO O, O ORA ANE FG A 406 SR,
GO 433 TR *15Ted WY AN S F11

YINE™ (MR =19 B

SAURRW Sb: RN 1T f3amrar cuiwy waw fAfife
R0 ©F (YT WIS JOT1 Fare Wi

10 A G R AP Ty i R o) s = o
41 SIS | A X (1R T YR (NF TG 490 R TRIeeiE
HOSE I R/ GO M| IS, JF0 I F==yfast [Ewen (v s e
GFO TOF T S M| TG 14 T FRAGFT 92 i 74 7 7w o1
R (e RS Samete SIS g™ e |

GG 76 G RiENe (I e vav Foa® 2099 3w FET T, O3
e 9 ST WWIE TNy IW 419 W0y 3 2yl 1 9% el od
(P TIF [T Fd ©F OF WM I [EEN F41 77| 913 0 ©I1006 T
P SHOAE 2T 1 O 27 F 37 Slet1| [fEmens a6 s s @,
S S S S TS YR *TESTE WA F1 206 WNE TGF
SIFEE G ©f B FA0HT SHf{Te =W, T SR (N 500 S1Rias 71 We ], 450
GNP TAHTH YR A 07 Gy FOGnRA 91 20 1| F, I5(6 watwa Gy
I TG 28R T W ANF | T9s, IH(6 GIAF (F6 RIPT=1 Ol fowEe
41 =¥, T YO STERA TS /2P IRET TS W *1@15%| e IO,
RGeS e S YR 0O TEs Giaw IA60e 33 9IS S
0] IO AR (| 9 NI 2T (¥, S0 G NS r==1a T R (e e
ST JIHFANT (ST8 NG ©fbg T, OF 9Fed Foa® (o ANE T ZJ00!
SR ASFONR (VAT AT F18 (0O F|

fFors, SRBT= FfS T 7 I Y7 TGI® I AR WHET 495 FIO
R MR SO G~ S Ta 416 AHE SR o oz
A A (R | G2 FECT IS T, T 8 (A7 o SR, o21fhe e
I OGN ST Z0AE - IS 218 (S1S AT 0G| HTEHERT SGIEER Frow
G a1 03 $21 90, e 350 [{0w (B v), 5% taposs sikisa fRrsrom
T T A (0T GG ! (7F | (O SHIFERI Frosaf
- SFG I (I [N (19 A8 1 AW WY F0NE NoT W8
GFYY SRS I (| IR SINSFAT FIITAIS 6 JOTS (GO T4
2, SR SIS QoA SITAATS *1T5 @ (IR &1t 20e 207 | 1 O1f =0l ey
3 Refite Freited (61T T8 I6 wIpiod 20e 31|

m It CUIPICRETS AT o9 | e o Sy st vy oo s s = T WA [ ST S o




f5a y. g6 Ffds T 9@ aw e 9of6 Fom g g9z aftq sy g fod By
WIS T IAAG T FH Shold FACTS PG [G0E o (6F (98 W @h
F AR TR AT G2 R0 90 el 9 Sunwee Few e T4l 48
T A o eG (F TN ovige T4 g weE A

TRTE, (6 RIGTE-5T WS S FIMG: (cladding) 443 B (partition)
(1T Sploq APTNRT 49 fO AF TGN JTHE IMEF TGN HOTS O
ST | GNP ST (R & JH 1118 WS 7| J2 WA I 2B
Hfo B IM A ACT (AT Y7 9 AZPME [GozA $41 =01 [Fy @646
TFood Yol RTTET 091 oI F WBeF| (5d )1

' _. 3

15 2. SFERFT= 53T Gf% SR ST (R (oI 31 31 30365 (infl) T 7
SR FGOTEA T 2 T QAR TN J7 & 0T (F WA Gfy F20S e (Ol |

TR JT0 IG SINE~ 2SR AN 433 K F (T 276 3 OOt 7+ {5y
VAN W ST G A4 (68 A | RN S7q Ffod B fofg
FE TAoN THYE [FHRET F@W @ 4@ TS, WHET o 9EAN

TN BHHod W fTTIRY FA0e 2| (AR W G (7 R
o T A5 FF, O JFGH FITT JI JH(6 I (T Ty Srarg
FA0O T I AHFEE (5TF AT OISR AT FA- (9701 04| 43 BT
GG ST SIEeT 433 ST J28H PIHCNE 130 200 o113, SRR G-
AT T3] (T FGTGR JLPIFAT (base isolation) ((NIF 29 (W{F) I TBHF 20O
ST | 93 2, N TR (9 FLIRI6 B0 (b © J4% 8) 79 2R | [y
(A ORE 2SI Tol BFF| GIefie Fuduens 42 i s
TS FOZ | 0T PG (I THIRE [5G QNPT *1R2 IR 447 O PTG I
T[T I3 BFOF Hiod [ReUa (A0 RIGTY APIE JFNE G|

57 8. J6 JOTEE T914 [T (T S SIE AToe FT0d (35 002 T 26 Fwa Aea
s 93 TR TR OIS TS LTI TGP G F1 (A W] S8 A |

E Wmﬁmmm | e - B Roster e corm wam e = o1 cores w3 syerpn e e



Y™ (NP (197 O

TATHRN Oo: O FGONR T TUNFIE (I3
(4T FAK BTG

WY VG2 G5 P | (@R 9lerd @%ed A7 23 71, O3 55 OFig 28| Wi
B (T2 UL G 2| ﬂ@ﬁWﬁW’ﬂ_ﬂ@ (T T 91 JFIAOE SO
W1 (FIAF WSIER IR OlF [$7 Gel 27 200F| @A *6F6 1Y TITqw
B, ATEFA PR B N I WF ACGF G AT GoFET T2 P
G e AT e T MR G @0 =¥, RO 09 foad ghiaerr
Y| G2 GG [GOnR G A1 TR ST 20 A8 TN 1 (6104 90
W g 12 G301 P08 FNFT="R T TIN AGTH AFI AP KO G O F
TR A 7 (Ba y)!

5@ 3. M0 GRIBT= 517 T ST 567 20O *M1H TY 2 ([FENCFIG FEF (T (U
139 (@ZH0ET T4 9% G 99

Py 2GIG 41 R1e- (T, e ST 43¢ RRT-1eT AIen=e 2, Radw of @ wfery
MY JF6 S %S BT P00 BI6R| JARERS 20N AFE JFT6 ST
TR GG SH2-AZAGH T WA [T NG 438 SN (74T M3 (3,

(6% T4 1 4O (MY OF WAL JF0 BTSN W3 | SIOTGES SR
WINPT (Fg AR, (TUMH (6F F TG 4F JF6 M, (U7 AT
G, I GRS TR N AT SIS O TP 2O A RTF:| 912 frevey
A5 T G (56 J(6 wFg I AR

TET (FO2 R e 1 (I, TATHE FIGO! S (F -0 S (74T | 5%
42 A GG SRR, RO FT A AN G061 OF TGN [T (O
TS A | JFGH TP T - (SRR (T 517 S B9 1S, O fofore
T GGTRA 41 WS 7RG | [ WML IGVAR GNFTF SR ST
(TR G TGN S0 47 T~ | 92 FIGH Tl T B S, (AR ST
3¢ TSR SR AAOH| B G 2OTH WS8R ORES S0 AE|
(ITHIAT GF 4R (AT WA, Yo foone Fave &N o eramem| Afem
G VT, RT3 SRR PR 41 SITIIGH, (37 T 1Y e
38 MRS (0 5A0R 16 =1 (57 ST Gl 9 (5 2|1

Bas Wmﬁmﬁm%mm\ 1 e ST 20 s 1 o1 4R O
fEonEA g3 Al Gon ST 2 & FFH (T o g 1w
TN AR WA SRS [Oreart s, 3 5 s a1 2w G &
G2 1 1 I JFOH (T TFT TR NN A FAAT ZA?
HfEF S—S 97 W ATGHAT JFGH AP TR ARG TG FAA!
ZCE A7 O 20 AF, OF 07 472 FA1 068, IS WRIE 49 G 275 FA0O
TR 4T AR 7 A TS 42 RS $ai R SEne HNad G
YO Q| JT[E I G T @ WRAYT WS O AR WS (RITF
i RAPBTAS IR NI T8 I AF, 598 92 FGSE W e
TS B0 I ey AfFam 435708 e ST e Sra, Ok SeEE
G (Y G SfSTAIR 20 (5T AT R (I SR AFCE A1

E SR (TR AP O | STRIEET b O [GEIAAA TIUEHIE [Maw S5 (40 40 9@F 9



G (MBI T2 &I

TTERI 0: ST TR ST R B
(4T FAF 8Py

TR Y- I T JOACE, TIA (VAR T SIS (5T W1 G (R
By RAR-FoR, AfiFgT @R CISFEmeR o fARrers Fams
FAF ATTGATG] ST | JFT0 [T 2 G IR MASIF W] (7, (T ZArg
AT 972 TS TR FE OF ©IA10 Wi (AR I3 (TG 9346
-1 2EYR TR TS (|

NAS] HITeT & 20, T ST (514 93] 1| SR (F 101 Wowy, fsfiorana
TEHONRHS ol B (T | (PG (F6 (91 ARFFA G5 CoTRRE NS E
SIS FUAN AT | OIS G (FRNCHI I LTI 1 (AT [T WS 2T
SYTENT GO IS0 (WA (58 TN | AT S F6 WS g AR
U0 92 I, WIS (P01 NFINE 26 8 IF 92 FA00 AEH (5@ H)|
AR g, IS5 TAMIE TGI8 GRS WA 206 | Werg 74 448
wfAgem ST S GaraT I (B )| o, Sefer 1% o g 3z
CHATRFTE A T, OTRE JF(6 B9 GIASTd T {19 AH0a e
P 1 - 5% (T 0T ez Jff fwEs S rafge|

5 3. G5 RENCHIH T /R0 a1 (74 20658 (T 6T Tre Nme IOy wy & =1

E@ﬁmﬂﬂmﬂmﬁmww ST

fod 2. ﬁwmﬁwﬁm@ﬁﬁﬁnﬂ%m@amww\aﬁﬁmmﬁﬁ
| VR AT 96 guer=+@ Y 40 9Feqend Hloas 14|

AT ST QIR 5 TeIR Gy SPH1E F0E 99 SWAReSTa 57 51127 AhTe
AMA| I ©12 2T, O (YT ST FFA| IR O 7 =W, S=A S 90
foomas AfF (T et X% R one Wy S, (T o e
OYRE 31 T SN | MRS 7 9 =20 ey gereemy fafire sifavfa w1
qqs RUN $19 9 IHFY T2R W00 (B ©) SARATFT, FAAT
(@INTTHIT TS QT WIN (5F FIA W00 24, @ &6 My 99 wwg
(Sfa7 PTG &F 20 (N (FEACPI2 IS WG 5T T | AN SR
fGTeaTsTl e, SFTHA (10T G0 RMSTe FrFa w1 ama 5 1 (3, Ffieraref g
43 CAIRRTE ST F0d oo srnfie zamg 9% I°me o Tenre
IEd

A0S TR A 4% s 741 T (3
ﬁﬂ‘rw@%mm\fﬂﬂﬁﬁmﬂamﬁ ot |

g (o1 IR @ T A o1 13 1Y (71716 S (581 FA0S T | 92 (5L,

G R¢ SRS AFTEH G FA TEIOF 20 | GFT> Ao G

TR o6 RETaE geend Rie 2o A W[ QST TR

CENS TN X0 AFCO A | 7 o FR0 SN HI7 (@ oS 7

IR 0O (FAIN? To ATy 2 SRR Rerftae fRoe wrsiea |

E BN (RGN A1 G | SR 20: G (el ST a6 - i@ Caue Fa1 9%




YR (NP (=19 ©3=

THRA  2D:  -FIATATS @W@ﬁa Hfo
Afetary

ST fRI© B(R, O OIF GF WITEAIETE A | 7597 20, SFOF FIONTING Ffo
JoTA| T G2 T WSS 2W, SR PReEe e Qe 9 29] 4
AYFHTENAS T[S T J3¢ WRK, TLAGTON GNF TS FISTAT (AN
PAS O 7T | 5 2 2AT- A G 0 FI 217

R4 M (A 581 FA0, IV TeT I (oS JF ST JTTI AT 6T
We*2 RS 2| TR, G0 9T Y06 AT 90%-2 PO IT0IS ST
IR IS 2| JGTENS HGRTS "W-FONNNS SHHW' I N GIREIAE
A" R0 Gray 91 29, (TN foNf, BITHE SIREe (CIN, Braemsy), fee, (2,
*ffoe, fSifets, NEF =g ([Tpfos FObY, 2onf| JZee ST S Sy
it ST eters gt e 6T T, (O (¥ IR TS NG| 93 3 W-
FTICAS TAMAGTE JHME (TAF OIS LT, [0 (SU G SN U7
AP (FLI2 RGHS 20 AF |

- FIECA5S GATMHGTER F0d (LG 7o TRV ST | S 20 S
RO TGNF SR FIAT G398 WA 20 G2 SAMNGTE S
TN (AF T TR T OHOIE Y| GRARE YN -FIINTIS
TS 3@ (nonstructural earthquake damage)” ST« L RRST (YR
TS AR

GRFTE AT T AIS WA, FNGs (e G931 Wl
TAMMGTEE Foa® FA0 M| 30 ©INE BN O (0 Ty
g NP SIS 20 (VR AT SfoFw 900 5, 947 ONEl 48R
Hfod WP F (5@ 3) | A, ST 998 ©HA (T, TGP AUy
FTOMAE AL FHA

(R 0O SAMNQTAR (TSTEAT Fo(od WRH] WY, (YIS VAT BF 41
AT (column) GH8 (A (YQAF FYF F(d FOFIT A (IO AH| ZHT9I
fAsfiofterta 4B (architectural detailing) S (Fta T9Ie 200 2@

gﬁwmmm?ﬂﬂﬁaﬁ“xw

;Hl ST \HI

& . 1B FTHIC (structural frame) SIT SIRETH 72 (1) GIAPT=PE Y (2) MM (3) $ora o
fATEa (T ST S A0 ST SIS 24K ST Sg N ST d] Foas 23

AR (FE2 W-FIMAMG GAMNGE QS OFOrGiae T (AF
oo 27| BIF AT SAMMSTENE (SU% e A7, onvg WY& @ ez
F(E TS AE, FE OF (OIF NG ¥ (B 2-8)| TIT ARNS GATANSET
BRI GO W, T T 8 15w Sor | {30! 9iue=1 (AF P Ny @ -
FIACAINS GARHGEE [TH7S 41 6w | [T FUF, A1 4TS (water tank) A8
T & (IOF TGN 572 STpe] GATHI T2 52T 140 T3 (67 ¢) | ST,
JTEE TIT ©R1 TGS WA (slide) I BTEH AN (overturn), SATTHR 4T FHTGTAR
TS TS 0 SIAE WA (@ 56l LA

SIHIETONE IPITO AU AFoT GARa RO FEMA E-74 NG Y| ST
TETR A O QTE GETNITeTPOId T8 I3 GNP T 5o AT FAH TGN
Gl ey R TS =)




four 0. 2764 1 BRI B BT (ST
TGLE 38 WRAE Hufe @R Foas
Eg]

f5d 2. ST Foa®, GREA G 5 8. SN0 wale (@REe 3069 (7 GRe

JfFepef o | Fb FOST |
(e A
I— Rt WAl Rt
_l \‘l *“ii\' N , 7 {)
\_./j d ,"/ I\ A
a b
5 ¢. (@) 5% G93(4) TES TGN SIS T0Y IS JHOId ST ATF (977 IHATS 541

TS| TS, (51) NEfE 25 (1) 7z ThA1 (2) Frd yeend 1:9e T4 Bvs|

I TR (P 54 | o

YIE™ (NP (=19 B

TLHRA 23: YS! o (NHIATT SIS
NI (Retrofitting)

SR (Retrofitting) X RN SIMRIPM SINGTER O SfST™E 0y
FHAFIRO TR FAF I JF ATGw, T SINSF Marem I [ebe e
TH=A ROTR 3671 9 (3, (o 99ed STE @07 (5604 OIT7d QIS RidiEe
T G AHER F1F, 6 (GTw2| [ F0, WS GFia2 RS Retrofit)
m@mmﬂwm (seismic surgew)&mﬁaﬁﬁTWW\

GF2RY W SINGTENF MRS (Retrofit) FIF WS AT AWRI
@I (FLF, B3 ARUNGTEATS (building requlations) BRI [{1GeS 23T
B%® SINSTATS IR (Retrofitting) I3 TSI “RTFH WOTS TGN | By
% JOIGT YRR 27 FIFO 493 TA0E OIE0 ST 124 8 F2MER
Eogeee I F11 WNE, HRE, K& THT § FARIT FIF OGS
SRAITed [T JUTS SINa 4 (Retrofitting) I9 WTEITN (6 MTH e
A

HHRT, (7 SIAGE GOTHRCR FNE TGN FIRM, (T09 IAACR 48
FARRE AT AT (Retrofitting) I7 WSS F1 T

(5 G IR (Retrofitting) 7 (FFTa S 419 26T YeNITIA | ST (T G0
ol WY 1 O JFGH W9 ATHHE HO N F00 M| SHEaTTa,
16 ST SIFT (T 7T O (SRR ) T (A CTeT (Siomm 53)
HRIG2 (SUH 2NGTS A | GG T97 7 N1 33 e STy W s q6fe
256 (M | GRIRAEY, SIg T (AT 1617 Gy 1 Fl AT FfH0 SISl
Yobo J7 TOF (AF IS e ©atwe Al STale a6 (13 o
TreIred Eﬁﬁﬁf‘“’f wlthd @%f FFTOR fofers, o sfigfaa (masonry wall)
TINGTFOS SRS ST I (Retrofitting) I ATIGH 2T

% 6 AAF TS 7 T (T, AR (Retrofitting). I8 STIGW, 120
WS RIS TR O0E 3 R Fa1 Gt | TG ST 5™ (ST (74T
GEdl (1, RHEEEE TSRS *ETeR 7 (0F Fohg MM [ Y) |

E SIE (IR (FRT9% G4 | STI0an 23 SO0 Fioq (NI e GFe JIE=im (Retrofitting



fBa y. (a) ‘Eﬁ‘sﬁm (column) J9 HERA (cross-section) (MYMAT AAR (F, (YA

FFAEFe 93 W yo BF 3 Mg (n) TR T AT iR Seas

"3, 0 Y T 498 T S 3 AW | () Gef Aieend @ s,

a6 yoe G 3F T2 AN T, G2 (4) AW F AT A9 TEAE 94T FEFT
YFE |

T3 N ST TS FI SEAGT FCF AITT (Retrofitting) 99 (Fa-
o™ 71 T FI 207 Tte @ T S [ 2@ RS (Retrofit) B3 &F
AT 6 TG T TS JFM6 W (TS Fa1 Ob®, I O (5TF [FZ6r 3T,
g Wfoa @ T 9z F =MW IRIA (Retrofitting) & CFE
QARSI (A YAUEH ST, 2TH2 S F1 2 | J2 7 FIG] (TSI AT
(Retrofitting) NPT 438 AT (%19 =7

SR (Retrofitting) J7 STNIHW FAA2 JFIHNT 7T 1| 2AfSfG Taw *Feng
IR (Retrofitting) T WNIF, {55 (TN OISR @AM BIFST T 58
T TNSTAR (GTF @ ATTIO W, T8I 2 g FIOTHINS S (TI
PSS (A T A0S (cross-bracing), &4 GOF T G733 I LETAC) (foa
2-0) | S (FLE, SYNTET JH(6 I TG SIS G ST 206 AT |
I GANQETS, lal AL (TS TR A AT Fd O0E 96
FAMAIR AT O AMF| FYAS FLS TN FOME 0T Fa1 I 1 3
CTHLE F FF1 ATIGH | GNP F50d (WHMIEAT SIS IR
(retrofitting buildings for earthquakes)" [GIERSEGIET EENEIR FAER WS OARAT

NSNS

G CUIRETRET Ao Sa | e 23 SRR Tl (I SaqaiEa 9 (etrofitting

==
2
=
=
E
=
-
™

a3 498 I S9N AT ffruﬁwﬁr—ﬁwmw
(Retrofitting) 4 SHS15 M@ TG 77 FHMNAC 47 067 [0 [0 TNV G 57 o
ST 43 618 ATGS PLAT ﬂ@ﬁwwﬁﬁmﬁﬂqwmf

mf WW WW/

SHfRTITE, SR (Retrofitting) SRS 456 Tra=e sifzw &y ke b
F1 ST ST | OIS IR MRS SR Gy J9 W [FR0! S WP
ST ST 1S Y| TS 61 TITBTEATS TS IS F1.438 TSN
SEIGIN© RIS 5s F00 2T | OI°E, ST MY Y, T TINTTR
BT A S~ (I Ao 20w Bota |

G (ISR (oW B9 | Weean 22 et wfod (wranan saraa 9



WAORA 29 GINYTER G ONO  phia-
ez *mfe

e RS [ TPT P (¥, G (NI 10 GG G 7w
& 1T NS =1 BATGRIIAT (superstructure) -(F TG ST (support) (H3ATF
G G910 §p 8 TNAY S T BRI WMEF, G0 H314d [T9 = (F, 75 ©
TN G (TU JFME GRS T SINGTES WS (A ST A
(OUS *0l (A0F T4 (7, 97 A QU GF2 MY GHF IS GARFOnT

(superstructure) -(S ST (T | 47 T WBA &I AP I SeNGTACO A@Tel

T

ACHTE G~ (el (seismic isolation) 26T % LTSI STreeets, T AYRFONG
Yoo JF TS ST F AR G2 (I, JFM6 S BRSO Yoo
SAFrR AeR (VN [tk ) 9t YRS SR fofdre (G
(superstructure) 9 6 73 S (SMGTE) [AMS FOF FG TMA F1 2T, T

WG TR (TP (1 T (5 5 432 2|

f5a y. (a) \_‘Fﬁﬁ m—ﬁlﬁﬁ (base-isolated) OJN YYN O Rofiaffm G
T E T O, (b)) O™ [Fene Terees A omafen dit wdaE O
Tooel I9RE FE (] dOWE GOl S92 AEE gNSrRE O WEed FE (o)
(T (1) A9 49 (2) SR T P4 PoNd (a) K& FEA (b)) 9 GF FI 4

|

qF TRToed Tof-RitRmer (base-isolation) WS I =TI 4= TNF= 77,
G ST GINPT AGGHGA (6 S, TN AR M SARFFOTT
(superstructure) (6 FAIS[He T JoMF WAreld I W (F, SARFFISCW
(superstructure) -(®@ 39-Rfde o FA9 001 JF0! ol

3 2. ﬁ%@ﬁﬁ%ﬁ%@tﬁm:wﬁﬁ_{wq@%@ﬁmﬁuﬁ%ﬁﬁaﬁ:w
IO Y FYT JF0 FE0 o6 IR J0 AT (OfE7 MY HIT T4 T I
Torg e Ty T

2T IR T TR TG Pd G- TS (6K TR TG GR06d Wo ey e |
ofTd, GIPT=R ¥[G4 fFRO! W (T T GT (6 ST 25T (GIRICAT 0% |
WA (AT, S 4R (e 8 Tof a1 2R, (T 99 (IAS @l (friction
pendulum system) | 4f6 %f6 BT 71 T W07 TGHIAT (sliding) -9 VAT FTG
Al W‘“‘ﬁh ffeer T (seismic isolation devices)" g9 TE ST ST G
AR ST B (141 (0O A |

T RGO (seismic isolation) 26 GRF=1 ATSTANR T JFM6 5N WS |
Af6 TSI FIHCHA 438 T-FISTING ST, (TI N, FG3, ST S0
TAMITAE Gy SIS STR3H1 2 | T, ST 433 RefGensd wwel
G WL, (AT g IO GH GF=Aa [fSRael (seismic isolation)
(F UBYG FAR

O, GNP SINBTEAF (AT SO WA %08 BT Rl 2R | BHRATTD,
ST SIFS! FAMS T ANE WFE FFASH S Bl 148 I
S 2| TIPARSTE MG FUCA FUTT SN T2 T (shock absorbers) -8
WOT (R4 433 A6d To2 F1G 30 (57 )| FHRSENS T FAK G T0/8
FFT IR TR 212 f54F IHAIg od 1 N6 o F41 28 (5 8)l

E ISR (TR AP O3 | W5 20: STREEE O Bae ghire=1. e (s



iz |

RPTOIE, T4 A THAG JH(6 (@ 4R T G ZE F10 04, 94 afe
Jpfete fATE 3% (@ (buckling restrained brace)” (53 ¢) RT3 #fafoe =3

N

/ - 5 . (1) 76 F<fE0Ea T S (2)
fefgefm Ay 5w (3) 5T (e 5@ (@ 5@ 4. 48 (T9e Ores W SIS 450
GRETE ST Sse =W, (5) T (26 g =7, R & (T

foF 4. (1) W G Feen Fo f[s
FIOMAR 6 I (2) GE T2 (3)
o TFa A |

5d v, SRR S FAEH GO 410 I (AT T 3¢ T 3 Ll
T4
‘ Tord Sfafde 9w @FFEef epfe 39 933 WY rafen 6 e @

HAfFNTO| WO, WYNE T Wos I8 T RS W Jaf

BT FAT 69|

. | |

o ¢. 7o Il [FUgee @ oe=1 Afewy $E g7 giereE sfe shiw o

PR T (IR 1 2 A5 A0 g e Gfer 200
Totgl o= STy Py (9 J93 (SR 0ol Ao SISt
RTTTend fu2a $41 2R O GBS ST OIS AAF LA Te Hhoarg
N T IFE, FIACIS T, AFTFRN *& M W& Fg A (BF v
R 9) |

I (AR (1M S | WIean 20 SGTAH G G i ue=1. BeErm o5ie
G (RIS a1 § 9 | e




SN (NI (R O
WIIORY 28: VF AGFIZAT 973 w4 fNarorgr

S8 TTASTAR QEAIY, d2 SRt GG [RoToo R (S (79 9%
TGS Pred WO NASHFAR MY JH0 D26, =127 N QAR B
PR ROTIF SOR FUCA I ( F=E TGN 41 2| GRACER
TTAITS, (T ST GeTd 9] 3 TF (@191 SRR G T - QSR
0T 97 ARFFFNS AP HOR IO 33 FHEFH H2G0F FA0O AE |
TANE 1Y (R T 797 ARFSganed W“gﬂﬂ ?Ejﬁ?'ﬂmfﬁﬁ (seismic hazard
maps) STITGH | 42 §3TF NAbQ ST T ooy weaffa ToifEfe s td
(T CHANYR SBET (T (FTHS Yo IO &f69), 7 JT7 WA Treia
Il AN WBa FRT @ PN e Fa00 A (©F 9) 93 TDISET
GRPT=R ST Saaeaq, GNes 1 Fememes e et  3g A
ARTAE AITOTS T FLE | G2 ST T, ATFGFIRAET (W JoAPIT W
RO (T 73 TPTOASTEAR WO ATAGATY FRESTE TG FA00 A 4
I CE o L1 G R T R O R S RS 57 M B e e A | 2 M| N
AT T (J0S | “1ZAT G S WA (city seismic hazard maps)” 44
T (6 SRS ST FEE AT [ (W& I97 §{H THblEd Sad
TAIEAY 18T TE|

fom 5. oA, ﬁ@f@ﬁn@?ﬁfﬁm\mmwm L EERGIE|
PR ST FAE, 99 M C ef‘mmﬂamsﬁwﬁrﬁﬁm ABre =
F BeTd fofee (ot Bt seme wat Ao

SR (AT A1 S | SIUBan 18: 7914 g adt = e

HRFHNFIAE G SIS0 AP AT 26 Glo G qferer fRuame
TG 46 TN T 435 2TF HREeR B fof§ 09 J(5 kS Jere
TN WS GhRer=R & s s s Bg 3 ooy I
WG (seismic hazard. maps) -9 MY 924 F91 A, FORT GAPC=R Hoq
(O B ATTPE AT QIS AT | GAIZATHR, 12034 6 TSR
OFF TG Gl STBTH b1 G S5 417 1S (1w 42 92 91939 410
S| 46 AOMAR IAGH I FAE, TPl AAASETS SEIT IO 44
G- SRS SIS QTSI W WR-IAfS (fire breaks) S FI | ST
FOT JHI0 TG G TR TSR WY 1277 D0 @7g oy St
T TR GV SIS WiEema o 45 semef Saaw A o
BTG ST FAS M|

-- -hdn—-.-'l' -Wﬁ
.ﬁww@aﬁw%w%mwmwwmmﬁa
Y e fF (e

TR ARFHARIOE WSRO AT 0T BN 16 400 =E, (@ A
HAPPEE AGGT SR | 7 FIH 2o SN (g 12 9 [T 5] LG, T
UNRFOOR GBI W F AN I O (97 $al SARaTEE,
B0y SN2 AGTAR ATAGNTOI FTe 7 AL B 200 AR ({1 93), ¢
TIVSTE FOHAF A 1 S MG (A TS e o “deire [ivea
(MM AT AT (0o R (@ s |

G (TG e we | ©




GINE= (NP (=197 o
WIHRA 2¢: AN 432 TIF

2 fETTER 2008 4 STIE], RAHHER [ERHT G~ 933 TS T29ad A,
SESF GNP oM T Greeeel e FLATR| 218 T2~
BIRATT SAPEAAAR TG T 473 ST S26ABTEATS AT 2o 28TF {Fro
AR | ST (AP TFE0 8 SR G SR A 2O SFTend TG
FA AR B0 AN OF 2712 @1 FE (7 (FHS Y TG W4 *I& STy
PUA| PICHT GINGTE SN (T (FI 5 NI, g8 NF, 26 492 FfF06
TN G 5167 G717 N3 I 72 O *12@ 2RI TSIT0r 8™ 20® |
AR i AT Fo41® R ARFGNIRAE oA TG 26, WA JAFR
Gf6 AR Wod ([©F 3) ez F11 42 B 4F6 gFNT IF WA (seismic
hazard maps) 4 STEGE BT (I0© I (SLHRA :8) | 2 4R SUF (RGerons
O FIE JIH WHTO! J73 AT S ANY, Ffo FACAG I35
fRTA6 T4 (0O *I17 | 75 FRUR ST (e A1 90 i), 99 0 (6 Mg oy
19T J33 FAISLEd THI2 AT 0 WA 20| GG W A7 ATNSTANE
e =ifEmnett F<ETea Corme Mo 5 Fa0g| AT 2AfSFa AR Hed 72
I 43 IIIZT [TPE T (AT, T 2P e T (5T A (3
FAFA| IMS FHEACR T AN F7 & M7 73, G o1 Geanze
TR A8 AMGTT (T | (31 FTAHIG (T - S TS TS FI a1
Y|

»

f6d 1. IrFAREE T 93 GRE \Eﬁsﬁ? SIETET Wﬁf é’{ﬁs WHGE (tsunami hazard
map) | MG 75 4fFa 430 267 TSR FUT FE|

FEl
R (SIRITERITE (RIS S | e 2 A1 98 599

SR ARG ool I 38 GHI ¢ ST (ST 27 IS
FATS FRFA Mo (o )| 58 g A0, ST 212 Srers e iy Ty
G 32 PG GG RS F00 51T | ool ST W S A q0er2
ST TSI (T (197 ST (72| 92 SRR T8 oyt o107 oy, T
el =Y m 51@55 TTERTPH (tsunami vertical evacuation centers)” -2 (J(5
AP JFAF A (67 )

() TSUNAMI EVACUATION AP [~

N (ANNOH BEACH AND ARCH CAPE AREAS, OREGON

1 W - !
- ‘ i .
3 < ! 5] B f
& = o N N
é * 3 ) S :' s |

fod 2. AR JFIF O FEET VA6 (S 65 Fefeny) |

G (IS Ao Saw | BB ¢ ST 9 T



WTW%WIWW\“WWW
AAFE G|

AR SEAEET ANAF ATGATel 3, 2ot 9[W BEd 6o
(PRIt e, A% (@ AR GENAT S 2fS%e T g2 e~
fATAT4 NN 41 Bo® | 47 WA 416 W12 FTe1RIE (GTF SIETNG N+ 28
Tl giierr e [i%ve Fa@ o, afttes w2 @ed oSt % e
HeIl® X | I A AT ST SN 5o 933 GEdIRe RAREN (S AT
T ST FACS I (1 O {7551 T W05

Eﬁm 5 CATICRETTY e ©am

4
43 s iR STi:
afs <fie, Riveefio o ger 3R ST Rera Rl fam Rt ot
efso 3319 RaE Famefm <3 B Q@ﬁﬁwmﬁs 93 36 Ry sery
ftrrE a3 R Proge it wibo aaes s SFE fewef wig pefmm g3
Ga TORR qATIREIHGAT (http://www.world-housing.net/) 93 STazFar! it
T gFA ST Steaaclt 2ARGHCE Al 7574 F91 TAE (hitps://www.eeri. org/)
LR WWW e o widEies 2EFERR (htp://www.iaee.or dph1
3 gred =, ARwefd wgam w9 27 932 Rygss g Rervees =@t 19w
3o i ARRoA F1 @ A

loRlj Haq;
Article 1

Daryono, M. R, Natawidjaja, D. H., Sapiie, B., and Cummins, P, 2019. Earthquake Geology of the
Lembang Fault, West Java, Indonesia, Tectonophysics, Volume 751, 20 January, pp. 180-191.

Article 2

Charleson, A. W,, 2008, Seismic design for architects: outwitting the quake. Oxford, Elsevier.
Chapter 7, pp. 113-123.

Moller, E., 2016. Demonstrate liquefaction: shaky sediments. Exploratorium Teacher Institute.
https://www.youtube.com/watch?v=Kkgt-cPjBwA (accessed 8 May 2020).

Murty, C. V. R, 2005. Earthquake Tip 30: What is important in foundations of earthquake-resistant
Buildings? ITKBMTPC “Learning earthquake design and construction”, NICEE, India.
http://wwwiiitk.ac.in/nicee/EQTips/EQTip30.pdf (accessed 5 May 2020).

Article 3

Braced Frame. Glossary for GEM Taxonomy. Global Earthquake Model.
https://taxonomy.openquake.org/terms/bracedframe-Ifbr.

Charleson, A. W., 2008. Seismic design for architects — outwitting the quake. Elsevier: Oxford.
Chapter 4 "Vertical structure”, pp. 63-91,

Moment Frame. Glossary for GEM Taxonomy. Global Earthquake Model.
https://taxonomy.openquake.org/terms/moment-frame-ifm.

Murty, C. V. R., 2005. How do earthquakes affect reinforced concrete buildings — Earthquake Tip 17.
ITK-BMTPC

“Learning earthquake design and construction”, NICEE, India.
http://www.iitk.ac.in/nicee/EQTips/EQTip17.pdf (accessed 5 May 2020).

Murty, C. V. R., 2005, Why are buildings with shear walls preferred in seismic regions?-
Earthquake Tip 23. IITK-BMTPC “Learning earthquake design and construction”, NICEE, India.
http://www.iitk.ac.in/nicee/EQTips/EQTip17.pdf (accessed 5 May 2020).

Wall. Glossary for GEM Taxonomy. Global Earthquake Model.
https://taxonomy.openquake.org/index.php/terms/walllwal.

Article 4
Carlevaro, N., Roux-Fouillet, G., and Schacher, T., 2018. Guide book for building earthquake-resistant
houses in confined masonry. Guide book for technical training for earthquake-resistant construction
of one to two-storey buildings in confined masonry. Swiss Agency for Development and Cooperation
Humanitarian Aid and Earthquake Engineering Research Institute. http://www.world-housing.net/wp-
content/uploads/2018/11/Guide-book-for-building-eq-rehouses-in-cm_version-1806.pdf (accessed
December 2019).




Charleson, A. W,, 2008. Seismic design for architects: outwitting the quake. Oxford, Elsevier.
Chapter 5, pp. 66-76.

Meli, R., Brzev, S, Astroza, M., Boen, T., et al,, 2011, Seisr.nic design guide for low-rise confined
masonry buildings. EERI and IAEE. http:/www.world-housing.net/wp-
content/uploads/2011/08/ConfinedMasonryDesignGuide82011.pdf (accessed April 2020).

Murty, C. V. R,, 2005. Why are buildings with shear walls preferred in seismic regions?-
Earthquake Tip 23. ITK-BMTPC “Learning earthquake design and construction”, NICEE, India.

http://www.iitk.ac.in/nicee/EQTips/EQTip17.pdf (accessed 5 May 2020).

Article 5

Carlevaro, N., Roux-Fouillet, G., and Schacher, T, 2018. Guide book for building earthquake-
resistant houses in confined masonry. Guide book for technical training for earthquake-resistant
construction of ane to two-storey buildings in confined masonry. Swiss Agency for Development and
Cooperation Humanitarian Aid and Earthquake Engineering Research Institute. http:/www.world-
housing.net/wp-content/uploads/2018/11/Guide-book-for-building-eq-rehouses-in-cm_version-
1806.pdf (accessed December 2019).

Article 6

Murty, C. V. R, et al,, 2006. At risk: the seismic performance of RC frame buildings with masonry
infill walls. California, World Housing Encyclopedia. http://www.world-
housing.net/wpcontent/uploads/2011/05/RCFrame_Tutorial_English_Murty.pdf (accessed 8 June
2020).

Article 7
Boen, T, et al., 2009. Buku saku Persysaratan pokok rumah yang lebih aman. PU and JICA.
https://www.jica.go.jp/indonesia/indonesian/office/topics/pdf/buku_saku_0.pdf (accessed 11 April
2020).
Carlevaro, N., Roux-Fouillet, G., and Schacher, T, 2018. Guide book for building earthquake-resistant
houses in confined
masonry. Swiss Agency for Development and Cooperation Humanitarian Aid and EERI.
http://www.worldhousing.net/wp-content/uploads/2018/11/Guide-book-for-building-eq-re-houses-in-
cm_version-1806.pdf (accessed December 2019).
Meli, R., Brzev, 8., Astroza, M., Boen, T,, et al,, 2011. Seismic design guide for low-rise confined
masonry buildings. EERI and IAEE. http://www.world-housing.net/wp-
content/uploads/2011/08/ConfinedMasonryDesignGuide82011.pdf (accessed April 2020).
Public Works Department, 2016. Izin mendirikan bangunan Gedung, No. 05/PRT/M/2016.
http://ciptakarya.pu.qgo.id/pbl/index.php/preview/55/permen-pupr-no-05-tahun-2016-tentang-izin-

mendirikanbangunan-gedung (accessed 11 April 2020),

For other free and downloadable detailed information, visit https://confinedmasonry.org/.

Article 8
Bothara, J., and Brzev, S., 2011. A Tutorial: Improving the Seismic Performance of Stone Masonry
Buildings. Earthquake Engineering Research Institute, Oakland, California, U.S.A., Publication WHE-
2011-01, 78 pp. www.worldhousing.net/tutorials/stone-tutorials (accessed 10 July 2020).
Charleson, A. W., 2008. Seismic design for architects — outwitting the quake. Elsevier: Oxford. Chapter
4 “Horizontal structure”, pp. 49-61.
Murty, C. V. R., 2005. Why are horizontal bands necessary in masonry buildings — Earthquake Tip 14.
IITK-BMTPC “Learning earthquake design and construction”, NICEE, India.
http://wwwiiitk.ac.in/nicee/EQTips/EQTip14.pdf (accessed 5 May 2020).
Swiss Agency for Development and Cooperation SDC, 2018. Guidebook for building earthquake-
resistant houses in confined masonry. http://www.world-housing.net/wp-
content/uploads/2018/11/Guide-book-for-building-eq-re-housesin-cm_version-1806.pdf (accessed 5
May 2020).

Gk o) U b b T o o3 E R AR B

Article 10

Charleson, A. W., 2008. Seismic design for architects: outwitting the quake. Oxford, Elsevier, pp.
159-168.

Infilled frame. Glossary for GEM Taxonomy. Global Earthquake Model,
https://taxonomy.openquake.org/terms/infilledframe.

Murty, C. V. R, et al., 2006. At risk: the seismic performance of RC frame buildings with masonry
infill walls. California, World Housing Encyclopedia. http://www.world housing.net/wpcontent/uploads
/2011/05/RCFrame_Tutorial_English_Murty.pdf (accessed 8 June 2020).

Semnani, S. J., Rodgers, J. E., and Burton, H. V., 2014. Seismic Design Guidance for New
Reinforced Concrete Framed Infill Buildings. Geohazards International. https://4649393f-bdef-4011-
b1b6-9925d550a425.filesusr.com/ugd/08dab1_5710341¢7b304eef9d79bfd50efe839a.pdf (accessed
8 June 2020).

Article 11

Charleson, A, W., 2008. Seismic design for architects: outwitting the quake. Oxford, Elsevier, Pp-
144-148.

Murty, C. V. R., 2005. Why are Open-Ground Storey Buildings Vulnerable in Earthquakes?
Earthquake Tip 21. ITK-BMTPC "Learning earthquake design and construction”, NICEE, India.
http://www.iitk.ac.in/nicee/EQTips/EQTip17.pdf (accessed 5 May 2020).

Soft Storey. Glossary for GEM Taxonomy. Global Earthquake Model.
https://taxonomy.openquake.org/terms/softstorey-sos#.

Article 12

Charleson, A. W., 2008. Seismic design for architects: outwitting the quake. Oxford, Elsevier, pp.
151-153.

Article 13

Charleson, A. W., 2008. Seismic design for architects: outwitting the quake. Oxford, Elsevier, pp.
148-151

Murty, C. V. R., 2005. Why are Short Columns more Damaged During Earthquakes? Earthquake Tip
22. ITK-BMTPC "Learning earthquake design and construction”, NICEE, India.
hitp://www.iitk.ac.in/nicee/EQTips/EQTip17.pdf (accessed 5 May 2020).

Short Column. Glossary for GEM Taxonomy. Global Earthquake Model.
https://taxonomy.openquake.org/terms/shortcolumn-she.

Video: Captive column by Cale Ash, Academy of Earthquake Safety.
https://www.youtube.com/watch?v=kRG3XwOvzuo.

Article 14

Charleson, A. W., 2008. Seismic design for architects: outwitting the quake. Oxford, Elsevier, pp.
128-132.

Murty, C. V. R., 2005. How Buildings Twist During Earthquakes?: Earthquake Tip 7. IITK-BMTPC
“Learning earthquake design and construction”, NICEE, India.
http://www.iitk.ac.in/nicee/EQTips/EQTip07.pdf (accessed 5 May 2020).

Torsion eccentricity. Glossary for GEM Taxonomy. Global Earthquake Model.
https://taxonomy.openquake.org/terms/torsion-eccentricity-tor.

Article 15

Charleson, A. W,, 2008. Seismic design for architects: outwitting the quake. Oxford, Elsevier, pp.
137-139.

Pounding potential. Glossary for GEM Taxonomy. Global Earthquake Model.
https:/taxonomy.openquake.org/terms/pounding-potential-pop.

Article 17

Hoover, C. A. and Greene, M. eds, 1996. Construction quality, Education, and Seismic Safety.
EERI, Oakland, U.S.A., 68pp.

Moullier, T., 2015. Building regulation for resilience: managing risks for safer cities. Word Bank
Group and GFDRR, Washington, U.S.A. 136 pp.
https://www.preventionweb.net/publications/view/48493 (accessed 23 April 2020).




Article 21

Charleson, A. W., 2008. Seismic design for architects: outwitting the quake. Oxford, Elsevier, pp.
173-186.

FEMA, 2012. Reducing the Risks of Nonstructural Earthquake Damage—A Practical Guide (FEMA
E-74) https://www.fema.gov/media-library-data/1398197749343-
db3ae43ef771e639c16636a48209926e/FEMA_E74_Reducing_the_Risks_of_Nonstructural_Earthquak
e_Damage.pdf.

Murty, C. V. R., 2005. How can Non-structural Elements be protected against Earthquakes?
Earthquake Tip 27. ITKBMTPC “Learning earthquake design and construction”, NICEE, India.
http://www.iitk.ac.in/nicee/EQTips/EQTip27.pdf (accessed 5 May 2020).

Nonstructural. Mitigation Center. Earthquake Engineering Research Institute.
https://mitigation.eeri.org/category/structures/non-structural-abc-testing.

Article 22

Charleson, A. W., 2008, Seismic design for architects: outwitting the quake. Oxford, Elsevier, pp.
187-205.

Retrofit. Mitigation Center. Earthquake Engineering Research Institute.
https://mitigation.eeri.org/category/structures/retrofit-abc-testing.

Murty, C. V. R, et al,, 2006. At risk: the seismic performance of RC frame buildings with masonry
infill walls. California, World Housing Encyclopedia. hitp:/www.world-
housing.net/wpcontent/uploads/2011/05/RCFrame_Tutorial_English_Murty.pdf (accessed 8 June
2020).

Vargas-Neumann, J,, et al,, 2011. Building hygienic and earthquake-resistant adobe houses using
geomesh reinforcement. http://www.world-housing.net/wp-content/uploads/2011/06/Adobe-
GeomeshArid_Tutorial_English_Blondet.pdf.

Article 23

Advanced Technologies Introduction. World Housing Encyclopedia, EERI. https://www.world-
housing.net/majorconstruction-types/advanced-technologies-introduction.

BRANZ. Concrete structures: techniques and devices used to create a low-damage buildings using
concrete. http://www.seismicresilience.org.nz/topics/superstructure/commercial-buildings/concrete-
structures/ (accessed 15 June 2020).

Charleson, A. W, and Guisasola, A., 2017. Seismic isolation for architects. London, Routledge.
Equipped with base isolation and/or energy dissipation devices. Glossary for GEM Taxonomy. Global
Earthquake Model. https://taxonomy.openquake.org/terms/equipped-with-base-isolation-and-or-
energy-dissipation-devices-dbd.

Article 24
Charleson, A. W., 2008. Seismic design for architects: outwitting the quake. Oxford, Elsevier, pp.
233-242.

Article 25

National Tsunami Hazard Mitigation Program, 2001. Designing for tsunamis: seven principles for
planning and designing for tsunami hazards.
https:/nws.weather.gov/nthmp/documents/designingfortsunamis.pdf (accessed 16 June 2020).

Wegscheider, S, et al., 2011. Generating tsunami risk knowledge at community level as a base for
planning and implementation of risk reduction strategies, Nat. Hazards Earth Syst. Sci., 11, 249-258.

OIS Fofte g IEIHeaT it drdar




