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Introduction

The need for this publication became apparent after a 2019 survey of building industry stakeholders in Yogyakarta,
Indonesia. One hundred and forty engineers, architects, contractors and building owners were asked to suggest changes
that their building departments could make in order to improve building safety during earthquakes. The most prevalent
suggestion was that building departments should take on an educational role. The survey respondents believed that
information, including the earthquake hazard, effects of earthquakes on buildings, and building regulations related to
building safety should be readily available to all stakeholders, as well as to the staff of building departments themselves.

The 25 information articles in this document have been written initially for people in the building industry as well as the
general public of Indonesia’s third largest city, Bandung. Over the years, the author has spent many months there.
Although the articles are somewhat context-specific, they are intended to function like a template. The intention is that
the articles will be modified to suit local contexts, including construction materials and methods. Then, if necessary, be
translated into local languages, for the many earthquake-affected cities and regions in the developing world.

Having developed this educational resource of articles, The World Housing Encyclopedia seeks partners in developing
countries to translate, edit as necessary and disseminate them. A partner must possess a desire to improve the
earthquake-safety of local buildings, to be experienced in earthquake-resistant design, to be highly reputable and
respected locally, and in a position of influence in the local building industry. After editing and translating the articles to
increase their local relevance, a partner will disseminate them.

Potentially, the most strategic partner is a local or regional building department. Ideally, it would host the local version
of the articles on its website, and even make printed copies available for those seeking building permits as well as the
general public. Alternatively, a partner might be a government department, a national earthquake society, a consortium
of university staff, or a large consulting engineering firm. A partner’s input into the final local version of the articles will
be acknowledged and this will help raise the partner’s public profile. The partner might also offer to answer queries
arising from the articles.

As well as posting the articles on a website and or printing articles for those visiting in person, additional dissemination
methods are possible. For example, the articles could be published as a series of newspaper or magazine articles.
Magazines read by building professionals and building and home owners could be targeted. Perhaps articles could also
be promoted to appropriate professional education and construction training institutions.

Finally, some guidance for translators and editors modifying articles to suit local contexts:

e Review suggestions for “References”. Add references particularly relevant to your city or country and remove any
that could be unhelpful.

e Replace any images or diagrams with those more appropriate to your local situation and remove any you consider
irrelevant.

e Rephrase text as required for your country. Use local place names where appropriate to make articles as specific and
as relevant as possible to your city or region. As an example, in Indonesia the phrase “local wisdom” is very popular
(see Article 9), but in other countries “traditional construction” might be more appropriate.

e Review critically the content of each article to ensure your local version will be fully applicable to your readership.
Check that assumptions made in the template articles are valid for you. For example, when discussing how to tie
buildings together in Article 8, it is assumed that suspended concrete slabs are present. But in some countries,
wooden floors are commonly used in conjunction with masonry walls.

e Consider the format in which the articles are to be published. If they are being published as one document, then
there is no need to have the introductory footnote in each article. However, that footnote is appropriate when the
articles are published, say, as a series in a newspaper or magazine.



Remember that the articles are specifically written for the general public. The articles therefore are to be
understood by ordinary people. In any rewriting and translation, avoid technical terms or jargon. Strive for clarity
and readability.

When you have edited and or translated the articles, please email a pdf version to The World Housing Encyclopedia
(whe@eeri.org) where it will be also posted on its website.

If you have any queries during the translation or dissemination process, please contact Andrew Charleson at
Andrew.w.charleson@gmail.com. Queries related to Hindi translation can be transmitted to mkumar@iitgn.ac.in.

Thank you to partners with The World Housing Encyclopedia to improve the earthquake safety of buildings, but
especially housing, in your communities.
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TehUIHt SARG
AT 1. U 3R WRA: Teh IR

WehY AT 3T €7 §H SRell ohl oI S R e (crust) W I ¢ | shee 31U forarell e (fSraemt Heat (mantle) &
ATH & ST ST @, 37 ST A1) a1l il ) o U il i & Xt W@t ¢ | S9ehl a1 |ica! deh =l atelt 39 ufshar |
e o oS Tl 3 St aT e ST ¢ | fORY Uk S1esh & 1Y A HRTgdia S1era STagiiia =g Ueh qEr § Aiet Ster
B ST € | SU IoTg § ohie B T G118, Tor 81 97ehU o $9 H S ¢ | RA H Jehd (TR 1 3 Y aolg A SIH-A1e
T TRl THAT G ¢ |

Narth Andaman 2002

*ﬂlldlllmﬂ Tskmds 1941

° M <6.0
@® 60sM<70
@ 70:M=<80

. 80=M

(e Nicobar 1881

TR 1. YRAT 3TAGTET & 3y FS e WY (adopted from Jain 2016 under the terms of Creative Commons
Attribution 4.0 International License available at http://creativecommons.org/licenses/by/4.0) |

TR o IR 3R ITR-Y i I o1, e, e, fenmaer wewr, uor, feeett, StRrde, s ey, R, uftm
T, 31w, fafeern, 3R AfoTgR ® wemm § iR <fierdT o hd 377 18 € | ok ek o SR el ol Tag B oY fewn #
HI B § | §H STHIH IR TR T8 B et gf Hebeht ¢ | Fefi-shoft ww@er (landslide) 3R -gafieRton (liquefaction)
oft T AT § | BTetifch GO SATET HHEIT HehlHl o GXaTeTeh (structural) G # g3 aif A gt @ | TR 2 1897 %
3TEH WY Sl ToTg | Ueh THRI W § gU ThaT ol fe@man T g |



http://creativecommons.org/licenses/by/4.0

TehY % SR SARG Goft feemaii # feerd € | wot S foremu= Iudt afSretl # fidT 8 | 39 SR SuRdl & ST
foegl, S R 3R WA (column), | ifafter qTa 3caw EiaT 8 | SHeh! g Ueh U1Y WS AT skl Teh Greft gy
erenT fU ST | oht ST Wehdl ¢, foTeeh! oioTg ¥ 39 aafed & fOR § foremae O Y 319em Surer g | 39 aafed o) A
Y o= % ohH W W T 317 31T Sk Araafe # tfafer are 3@ g | 36 HehR HebTHl bl SlaRl 3R Tawdl # oft
TS S BT ¢ | o uRkfRferat B wenr erremdt oft g1 gerd €, fSred g9 I ol Wa< & ghar g |

TR 2. 1897 & TTH WY & WHIIT (e, H91erd T Gah @ReprT 9o (Oldham 1899) |

™ Er

AR 3. WY & STl & T Ueh W) 8 Gifaa erfaar |

GIITIeT, ehURIE HehTT ST SaTeT Hieher 81 § | 9ok o SR SHRAT H X1 JohdT ekt AT A foham S
Gohal § | 39 fohaTel 3 37Tt ereamal # 59 fawa W Surey foar @ ==l it 7 € | WRa e g & o= 3w B veiferd
fargial 3R ugfol 1 SIqUTe i TR 90 W S8 UR - ¥ §H Tg I, 310 URaR T 3R 31 &t difedt &t
WTehY % TRl A T ekl ¢ |

TR o STferehier feedi # Heht & SHiaentel # T 31T 3T GHTSHT It TATET 8, WIS Tk TS gHeT ol Ga-T
ST | YehTRIet HehT= ST SATET Hi%hel T8l §, AAfoh 39k foru 2t Srarert sRa- ol e gieit ¢ |

2



S O ST o 9 H:

Al T 3T RIS § YRl TR SHRAT UR 39k TS o o § Tl ol 7S § | HehT-l ohl qehURIE ST 3 ikl ol oft
HHSTAT T ¢ | 3FIE ¢ for 59 fordme § wen Hiferenl 3R Were fmior Sei @ wwifaa Hifa frafenl, Frees, 3k
STfaTati ol 7eg fientt | & o Jea: World Housing Encyclopedia (http://www.world-housing.net/) o Tgg
Iedd 3R weaiiEl g ford wu €1 @ #  Earthquake Engineering Research Institute
(https://www.eeri.org/) 3R International Association of Earthquake Engineering (http://www.iaee.or.jp/)
SR U § | A9 AR 3 R 7ok UReed ol g & forg 7e o & Geives foram ¢ | 59 ora ot &t ergarg
- FAR TR . T giiar 3 fwan g |

References:
Oldham, R. D., 1899. Report on the Great Earthquake of 12th June 1897. Memoirs of the Geological Survey
of India, Volume 29, pp. 1-379.

Jain, S. K., 2016. Earthquake Safety in India: Achievements, Challenges and Opportunities, Bulletin of
Earthquake Engineering, Volume 14, pp. 1337-1436.
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TehaU et AR
31T 2. WehU W HebTI ohl SRR shl L&

T R UV HI X ¢ o AR R Aofeld g W a9, 3R gH gt 3R emarfRren (foundation) i erwam &
TrSTer Tenell | 59 T | T % FTeeh! o QNI (HET ol SAAER SMdSTeh, 3R wofi-shft werrl 3 forg Taees
ft g T g |

At R mumRfRreT it A ToH TR WA A ST 9 il @ | VE el R spwaer (landslide) 3 SmeeT
T Bt § | s IR Set-agt g oft ) fiRelt @ | 371 Q1 @ €t w1 3R il ohl hiehl o g HehdT § | 31
guEne & Ui (engineering) THTH Y9 g | 3G 3 AR UR STHIA ohl Tdg TR TaAf-repra St TN frd sqaen
R % TN o U <l ToTg A B T I F 9T ST GeheT @ | S {56 aeedR 1 § foaman man 8, o urse Ua
(ground anchors) =T SEATE X o Ht T WR FI=T0T fSFaT ST ekl § | BTeAiTch S aioh § Shithl W ohl GrATET
e Hhal g |

TR 1. U SRR Terr il &ier & a7 “ground anchors” §RT AT TG FX= &1 419 |

T TR THAA gl Wt b i aoTg A STURRIAT % e At & auwany o wendt § | THT WTEe a9 g1 TRl ¢
STt At TS TR SR Y, 37 STerea hiehl SR gl | ehd & SR fg) 3R urit o1 & fiet & Hrag s o € | 39
weT SRl -geltehoT (liquefaction) SgT STIT @ | 9ehU o SR AR S hide W o Hohte eR-efR grere RS9 el
&, 3R S IR I aXg F LRI off 81 S € (TR 2 3@) | gexqe (Internet) W J-gATohI0T 3 HehT=i UR TATH &l ohg
TR 3R Telf uersd ¢ | 59T o5 2018 % Palu Indonesia T B @1 T T, Fefi-heft s AR HhTH hiae § a8
Tohd ¢ A gt e gend € |

IR GATTord THEITST 3 FeAeR SRR o U ot figt &t St Fdt § | Bie =X o forg s1mem Sifer & S weheh
2 | 9! aRASTTeT % fory STer e Sife ohl ST gl @ | S o TROMH| o 3R W ek faferet (Civil) 31feEar &
TG R TRl § o Y Tk ¥R o1 aitgr So1 ure & wmel gl 7 e | WA AR R 9 oeon Sl § T 98 S|1g
ST ® | gl @ A & T SRy R S €, SRt vaieen ® St gt § 1 59 At Bt avaen wwee § Aeg fAerdt
8 | ISt afESTeti 3 forg 33-aeheiehl (geotechnical) STf¥RIT it ATt St €, foreht wrag & figt & adieqor ford s




2

Hehd ¢ 3R IROMAL bl fera==T sht ST Hehdll ¢ | S SRR ohT STANT shieh STURIRICT ol T@oT qd fordT ST Hehall ¢ |
-Tehe1eht ST T AT foFt et gt W a1 1 W1 ot FRet o fore Hettg T @ehd ¢ |

Syl
55

e || |||

TR 2. YT & R FHAIR (A Hrag & a5 G &, (S FRUT T g Tahd ¢ |

TR 3. TATRIT GRieTor 3 forg fAgh & 7 g ST R &€ |

HehTT ATferehl o folT STURFRIET % TTH-uTe i figt o aferd Sire warT 9gg el ¢ | UEt Sirer aiEsT= o Seheds
=ROT & £ I AT | A ST a9 W ST 8, 519 g} HAS 3R 9 o |
Y oG ST o 9K H:

AT <l 3T AT § Ul 3R SHRAT R 37k THTET o IR § =T Y T ¢ | TR ol ohuredt ST & adionl ot off
AT T ¢ | SHIE § foh =9 forare & "o Hiferen! 3R wer fwior Saiv @ wwifeg Aifa Fufen), e, i
STITaTi i Aag fHertt | & o Fera: World Housing Encyclopedia (http://www.world-housing.net) % Tga



http://www.world-housing.net/

e 3R Gt giRT ford U € | g %1 Earthquake Engineering Research Institute (https://www.eeri.org)

3R International Association of Earthquake Engineering (http://www.iaee.or.jp) GRT UTASIA § | S T
& aTgaTe ARy AR TR . e gftar A ferar |

References:

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? IITK-BMTPC “Learning earthquake design and construction”, NICEE, India.
http://www.iitk.ac.in/nicee/EQTips/EQTip30.pdf (accessed 5 May 2020).
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3T 3. Yehd ol TTARIY i o felT i SRR ToTferat

fordY oft wrex Y SERAT § fAfaaatd gt 8 | 0 ThF 39 81 €, ST9ih $ 31 B B ¢ | $9 SARA Hivde
(compact) Brdit €, STeIfeh Fe 1= foremet (S o Ue Aier) B € | 9ot & SHR Hiferss &9 o femans <t 2, afe
J IR SR i B 9 TRt ok eI TuTTelt oht SURINT 9TehU 3 STeehl ol Sio  aheclt @ | 3 i yomferat ¢: WieR
aTel (shear wall), 5% %H (braced frame) 37X A1H< %hH (moment frame) (G 1 3@) |

AV
= s

r

(a) Shear walls

(b) Braced frames

7

WA
}L_LIJ__JL
=i

(¢) Moment frames

TER 1. T IR TRIF Jonferdr |



S AR 3R f&feret (Civil) 21f¥ar ueh 72t SAR ht FR@T dIR X &, T9 Jf IrHE=aaan i 17 fewars i
A o A T T oI Bt g @ | wft-areft i W @ S vonfernt st sunT oft forat Srar € 1 3 € vonferat
3TCTT-STeTT fEemait # kT o STeehl ot UTeRIY et § (AR 2 ) | Ut Txaeres vonfern @ oft fordt oft feem &
BN TSl YRt SHTI ol UfeRIe 99e § |

TR 2. ©: GHe BT (moment frame) Wa 1 SISt 3w & W7 71 URTY A &, STl War &l arveit foem & g1
¥R AT (shear wall) e &7 TR o & (TR & & 76 fxarg 74t ) |

T YT UUTTel MR (foundation) | SWR ©d deh dieht gidt @ | IR a1et, 9% ThA 3R HIAe ThA i ST
% Al W 1R et €, S fob 5T &= o ekt nfafafemt, wyam o1 smer iR 39 &4 % forw a1 qew |

Hitie ThH T SEAHTEA shTth! Teferd ¢ (AReX 3 3) | 31 T 3 oW (beam) 37R W7 (column) 31O & 1okt HoTect
Y IR B € (37T 6 W) | Th HUTTEH 3 HIEH ¥ SUSTST 3T (space) o THfEd WRIRT # G giet € | Saeor &
AR W Freferat e @ < ST Fehdt €, 3R A1 TSTrere o forg ot w1l faereq 2 @ | A YurTelt SITeh! &1 ST
FuTTferat &t et & STt ereiiett (flexible) Bt § | 39 ot A 318 forerer (deflection) 3TR &7 qerieTeh &9 F ST
TIcl © | SHh STeTTel S YUMol oh far¥eiour H ShIthl deh=iieh ol SEIHTA 2IdT @, 3TR F-rATur 3 THT g1 arell TTerfaal 1
9 ThI oh! QAT O ShTth! THTE Tl ¢ | A ToTTferdt Usiferd shishie (reinforced concrete) AT fthR &et (steel ) &t st
2l & | DI Hehl o folq TTehe! & o Thr o7 ST i gIaT ¢ |

@R 3. & WR-a (four-bay) AMHE HFT (moment frames) $9 HHIH H HHUT Tl T TIaRIE T | UH BFT HBIH
T g WE A RTS8 |



3% Y H foe TReTaTe 9T (elements) B €, ST ST 3R W7 o G197 it o B s=md € (A& 4 3) 1 3w
AT €A A o4 i 8, 3T SIehT ST DIt S o HebH1 (S for Tier) # viferd @ | 9% A hl &qar afesn
(welding) & TuTarT OX ST FaTeT el 8 | 3R AT Wl alisr & 718 g8 ©, Ot 3 el 9 9 Wohd 3 SR aaforva
AFRAE |

AR 4. FIR fRaTE T gHRa & gan o9 & 5% BH (braced frame) 3R gE31 9 & gide =7 (moment frames)
qHY BT TR FT |

YRR STeT A1 YA SR (structural walls) T ST TOTferN | 9Jehd 3 Uikl &t 2ff ¥ 9ol qsted gral
& (AR 5 ) | g s et 3 SR $ HOTferdt ot Ueei- Jod 31wt @l ¢ | fSaet sarer Sar gt €, oehe
AT FSTeId g ¢ | Ut fRufar # gehy 3 SR Hent T fararer off o6 BT @ | S Hehl 3 forg AT dR W iR
TS HEferd shehle ¥ I ST ¢ | DI T o ol Yehfeid fBATE (confined masonry) (31819 4 ) T SUART
Al gar § | s JehuIRd 39T, oI R sTAfkeRt T =sficive, & B Al B wieae (plywood) a1 R fSream
TRERETS (gypsum plasterboard) ¥ S+t FXEHTETe LARI AT Hft ST ek o wieRkre o forg gar @ | o aereien
Y IR AR, S hig-aifaqes fem (cross-laminated timber), T it Hepl H SR aTet hi TR STANT &6 @I
21

TENR 5. T Haferd @ishie (reinforced concrete) TS JIAR (structural wall) T M H T &1 Tfakiey
0 | U1 g1 Qe SR 7R i gOR o ot g+ Sy |



S O ST o 9 H:

Al T 3T RIS § YRl TR SHRAT UR 39k TS o o § Tl ol 7S § | HehT-l ohl qehURIE ST 3 ikl ol oft
HHSTAT T ¢ | 3FIE ¢ for 59 fordme § wen Hiferenl 3R Were fmior Sei @ wwifaa Hifa frafenl, Frees, 3k
I3t i Hag fHertt | & o Fera: World Housing Encyclopedia (http://www.world-housing.net) % Tga
Iedd 3R weaiiEl g ford wu €1 @ #  Earthquake Engineering Research Institute
(https://www.eeri.org/) 3R International Association of Earthquake Engineering (http://www.iaee.or.jp)

TR VRIS § | 39 o o1 fédl 31aTe Ay R TR S, ohre gfiar = e g 1

References:
Braced Frame. Glossary for GEM Taxonomy. Global Earthquake Model.
https://taxonomy.openquake.org/terms/braced-frame-lfbr.

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-1fm.

Murty, C. V. R., 2005. How do earthquakes affect reinforced concrete buildings — Earthquake Tip 17. IITK-
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/wall-lwal.
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TehuI et SARA

ST 4. YohY oh QR LTS SR Ford SATgl THTe &= gicht 62

ot sreama # SARG! B TRINT g aTelt i JehuRiet T Honferat <l ==t Y Wi @ | 3 <=l vonferat # iR arer
(shear wall) G9ad: Tod SATET IR B €, 3R AT 3 Tog g4 areft Terfart st ware off 39 W STeiehd 9 9
T i ¢ | It gfram B iR aret HoTeft T FeRi kT % SR 3TEST UT TR ¢ (AR 1 3% | Siferehier:, iR are
T IUINT hH FATS o A=l § BT ¢ | TEH AT TGl S8 & Tl 8§ T 9 d Hife T (moment frame) &1
IUNT &1 R ST @ 1 3 w1 3 < &1 ¢ R R 3 SR 59 SR HoTeft W S &f uge SRt § | el e g
I ¢ el UT: 51 kY 3T T @ | T8T o b HehTHl § 19X STeT bl SUANT W TR 8, 3R TY WehrHl § eht o SR
TRl A afd gS B |

TR 1. T & FATIAT G 7T | TG T i 3¢ i GIART & FHROT §71d HH g5 ¢ | §9 SGR & THHIT 1 fovm &
Tk oot GeaHT JuTTelt €, fora sl feaor (deformation) %t a57g @ TS (facade) €2 7T &, 37K $8 ©IETS
(plywood) @ THT AT |

YR 9ot | UGN 3l ST aTeft I T ST HehT= hl SaTs W R sar ¢ | Ueh a1 &1 |fSrer gehri o forg Yepfea
f21E (confined masonry) (37eam 7 3) a1 wET fmfor § emar, T @ & e § SugeRt |/ ST ¢ (TR 2
) | TF ger A 218 i (tie column) TS T8 SHieM (tie beam) T 3TTRR HiHE T 3 o TR hicTd Y Jor-T §
FHH BT | ST foh Ugel ST 7141 @, SRl o YA ¥ "ol H fr&qor (deformation) A a1 ¢ | U9 HebHl H 3¢
& A, frarses fari, 3Tk 7erM & areht fewal § JehT 3 SR S &1l it § | gTatifeh $ Wbl § 3Tidfeh gostl
ﬁ?ﬁﬁﬁmﬁaﬁ YUTSHT 37 HehlH1 hl Jor-TT | hH giclt @ | STk STATAT S+oh! YRR s § T off Famen
3Tdr g |

TehT T JuTferd e § weIford shehle & St SRl o T S HeRHl B G €9 9 foan Sr @ 1 3 San weted
MRS | Y& ot TR o B qeh S ¢ (AR 3 @) | Freredt afvret # Tt ot @ 9 gu fesfeat ar
TXATS! g f3U ST € | TR 3 &2 et (floor) T AR 16l & ATt A JeT 2T T 2iaT ¢ |



TER 2. GFAT 975 (confined masonry) € a1 I HISTell $HRT | TTFAT QIR T T TGRS HehT i aTet fawrm
7t g1 i it daR d@ad (perpendicular) e & 377 a1t Wby T Ao FA &1 5T aSR G T
(columns) WWW(partition walls) & 7t gorfar TAT 1

TR 3. U ATomefiT o7a | SR qehT o7 FfaRer STerT-S7erT st & et & | Uk v & ot 5 (steel
frame) ~ft ¥IST TEAT FA G |

&I I ¥ I iR o1t Rl IS oTR HiSTs var gkt Tfey | Uaelt SR 9oy 3 R hith! SaTel I8 ekl §, 31X
U B Wehdll ¢ | 3R SR hl oTFalTs AT 7 gl dl Hebr H fr&iqur shith] SUTET @1 HehdT § | 3¢ @ 14 SIS HehlHl &
forT e 3R HierE @ grafva feenfaewr SuersT € (Meli 2011) | S8 3TeATel el hl SS! bl Tt alieh & TaT off
HTHT T&A § (Carlevaro 2018) | il SARGT o forg o =t fETisT (design) Uk wiRifaa fafeer aifvrrar grr &
ferar ST =nfeu |



TR 4. T geil SR e T AfRIe Fcll & | gTetifeh 99 78907 (deflection) T SATGT gaT & | T 39 (2)
o a70eTTehd oTwlt SR YT T HIARIE Rt & | TR st ger fAfa oft awfik & faRafed (broken) @RI (3) T (4)
& arerg § quieh Wi € | 59d Wi 3R & o A SR 3 TSk it STeT 98 T8t & |

Y o A o 9 H:

Gl T 3T RIS § YRl TR SHRAT R 39k TS o o § Tl oY 7S § | HehT-l ohl JehURIE T 3 ikl ol oft
THSTAT T ¢ | 3FE ¢ for 59 foramer @ wen= Hiferen! 3R Weara famior Sei @ wwifaa Hifa frafenl, Freel, 8k
SISl i Aag Aot | & o gera: World Housing Encyclopedia (http://www.world-housing.net) & Ugg.
e 3R TR gR1 fora U ¢ | ag s Earthquake Engineering Research Institute (https://www.eeri.org)

3R International Association of Earthquake Engineering (http://www.iaee.or.jp) GRT TR ¢ | S9 @ i
f&<t 3TgaTe WY AR TR 9. wh1eg gffar 3 fraT @1
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Tehulrdl SHRA
AT 5. T <R TehT=l Shl WehuRIeht &raaT agret 62

e T &R Tehr | gielt @ | A et urehfores aRkffornt (S8 foF O g0 v anier) | gl 187 it § | 9Rd #
arferenier Sran i A o1 gt €, ToToh HU TTEeX i & 91 3¢ TN STl ¢ | STTUehira: Sa Henre hi sigdl EHT T
Bicl ¢ | e, swefl-arel) A 3iex o) gt € | 39 SRl # &) Rasferat ta etam™ gid €, 31K S97eh sl ehl S8 H @l 8d
2 U 3799 AT o ohTH R @ | HehT=l hl B TH dTeh! o el iRl W ek gia 2 |

$T I Al % F© WRIHT UeeL ¢, A FO FHHSNAT ¥ § | Tl Ugel 3 WRIHS Tgqail ol 3@ & | 3¢ ht Fan wrht
AT gt €, 3R 37U FUX 3T ATel It okl ST T SeT Tehell ¢ | b o SR 31U oTaiTs bl feem & F dan
I T A uferier §a7 o Fehell § | 37 SR hi yehuRIel &raT del TTHeRT ST Biel ¢, STal S hi e Ugel 18
STt g 3R weifera shishie (reinforced concrete) ¥ &9 sH (beam) 3R ™ (column) 3&eh fohTRI W STel STTA ¢ |
Y g ! G Y= HoTTelt ol Uepfard M8 (confined masonry) gl ST € | R & S SIEY Yot o1 SHTH!
IYANT BT ¢ | Shishic o ST 3R & S ohl SR hi qaTe | W4 ¢, ForEd A SR {9t Tag & a1gd Tel a1
(AR 179 2 TW) | 3T g S hivhlc ST TR TRT o 5T Fe Rl AR ek & SR HTHT SIS 8 Tehell € |

q@EnR 1. Wa‘langwm&‘w-aﬁa (gravity-induced) WX (1) 37 3791 e i v & ’J;'Ifm"'lT—GlﬁFf (earthquake-
induced) 7 (2) 1 AT @ ST Tebell € | S (3) T TR W IR (4) 13637 797 € 1 $9 SR & forg semferem
(foundation) (7) SaR I G4t eFTE e it & | $¢ T R T8 A (tie beam) (5) 3R TE HIeH (tie column)
(6) GRT GFHAT (confined) I et g |



TR 2. T (HATIMEAT hierd 915 (confined masonry) & |

AAfereT, S A o SRl | T hHANRAT 82 FHTIAAT SIR| ol 3TTE-UTH hi eleeld dlam 31K & (AT de7) ¥ FgrT fAeran
2| U el el syshurelt &TaT STa HieTS Y fw # st H giel § (AR 3 ) | SHeh qoiT arel 3 Il & &
¥R 9 Y ST Hehell @ | Teh Uit bl 3R Tk AT & Ui bl GgRT g fHetdT g df af TR St € | o179 @ oft 3 v R &
TEHFAE

TR 3. R 1 gdclt a7 (1) 39 Tk & foware 7ot g, forgeht qehuRielt &7qar 39 Udeit faar i e & et 4 (2) g Geet
g1

e Ueh TR T uaelt fmT (dimension ) & R & JehuRiedt emaaT Sg § WeRT A € | 218 S1H (tie beam) 3T SUANT
oY YeRTret &TaT S B 3R ST § (TR 4 3@) | & 31 aTelt a1d @ R 39 Rt 3R 27E ofi| ot emaw | 900
HIT TR IS ST T ¢, Tt dl Yoy & SR SR 3 SRTLAR I 3BT GHTEHT ST Tgelt @ | 9Tk 3 SR 3Tkt 2T
i (tie column) (TR 1 W) Taei! feem & Sarer THTel 8! g1 Tehd ¢ |



TR 4. HHIT HT U (%07 | AR A 1 3791 gaeit AT (dimension) &1 @M & 3777 arel 9@ (1) @ GR&T A ARt
B 3R C, @7 278 77 (2) @ TERT fAeral & | R A & HUX %! 278 o7 SRl B 3R C &l el i @ g g g/

& Uslfeid shishie (reinforced concrete) ATl HehlHl H SR HehTe T ST | g Hohdl ¢ | UH HehTl § 3 eI} bl
ehY % SR SR (Taet) fen # fRA & s & fore gt Sum e il SR gkt 2 |

Y o A o 9K H:

Al T T RIS § Yohdl TR SR R Ik TS o o § Tl ol 7S § | HebT=l ohl JehURI T 3 ikl ol oft
THSTAT T4 2 | SHE ¢ for 59 foramer @ wen wiferenl iR werm fmtor Seim @ wwifaa Hifa frafenl, Freesl, ik
st sl 7eg fHentt | & o Jea: World Housing Encyclopedia (http://www.world-housing.net/) o Tg€g
I IR FeAiEl grn form ww €1 a@ @ Earthquake Engineering Research Institute
(https://www.eeri.org/) 3R International Association of Earthquake Engineering (http://www.iaee.or.jp/)

SR URNSIA € | 39 3R ol fESt S1are 7Y AR 3R . e givar 3 i g
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[ONN E
3T 6. Usiferd shishle (reinforced concrete) T (column) 3R
S ATel SR Jehd B ohd Sh1H I @?

Y fop ugel =it oht T, Teh AT & HISTe o HehlHl | UTT: S ohl SIaR AT fOhT cTehel o ThH o AT S hl SIaRi ol TN
AT © | AR s Sl Herr=l § Ueferd shishie (reinforced concrete) & ™l (columns) 3R st&& (beams) T ST
foran Srar €, M W 7R & aa (S8 o6 ©a) oo 2 € | 9 (beam) IET=IGAT Rt 3 GHMIGR (parallel) gt €,
SR TRT 9 ¥ FW Hl R B ¢ | T 2 Wiel F off S ST Fohdl €, ST TR o T8 o a9l 3R 9T & SR
I e T eI i ¢ |

HIH gl UaIleld hishic o G ol Sd ¢ (AR 1) | SEH SiH, T, S 3R o1l o Il 8Id ¢ | S9 31 o a1 o a1g
A TR STt § | SHeRY 3 e B WY It Tael aid & | ST HOTTelt # &l ot fiient ekl 3TgH At @ | 5
TR & TR HeRT T ST BidT ¢ | WehU o SR 1¢-aTY fgel 3 shRuT 3 Twdl § g (bending) BT @ | I8 ST&<T gial
& for Uit uftfeferat & womr & 1S &1far =1 81 | 31T, WX HebT=l o SRTRIR B ShY WTeT T8t ¢ |

TR 1. U ey o1 [T B ot 371X TameT gt 9oy o7 HIaRTeT hidt | €7 @ o g7 Hehr=1 A e 3R el (cladding)
37t gt e T g



__________________

Rl

TR 2. U TRT (1) 37K &7 (2) @ T BT GG YT & aRIT qT0-aTC fgerdt g | &1 & o1 aer (bending) siw
3R &7 g1 A g1 gicft @ 1 19 7R TmT & o 7 SAiE (joint) ASTSd g4T 16T (3) |

TR ol ek o SR 3T US¥H o ol o9 shT HgRT ST&dt 8iar & | A ofi| aet (floor) <l germ & Wit et €, 3k
ATl | TRT & JEH g3 eit € | 371 90el (joints) H foIY weei (reinforcement) Wiet &t &I Bt ¢ | S 37X
eIl A I e W T ol S SRl T § ST WeTed ST ST ¢ | ST, ST ST Ted § ot o ot 35k SIgER
el € | 59 aXE 9 o+ SARA STULITehd ST H9Teld 31K 1 areiicl gl €, 3T S8 &ifer St GHTa= &4 gl § |

Yfeh W™ Tk Aol o a9 37gH SREHTET (6 BId ©, STehl GREIT 64 gicht @ | 3R 3-8 h1wh! &1 g8 & o 399
AR o SRTTRA B SRl YHTET Tt § | WA, STt T st TR & forg & adieh o1 seauTel ohid € | 9o
Ul HIferer 3 Tgeht & foh Twil ol STTehR T 8T | Udel WY 3ok 3 SRI STET! & qS ST € | SHfery Tawdl 1 Hier
BT 61 ¢ | SEoh 3TeATell TRl H SeTeh! oTF TS oh! fauI # TR SEeh! elead (37ufd SRl o FAMIR) foem & ot €e
&Y ST Bl @ (TR 3 3W@) | €Relt o HHIR Tael B ©hel hl 9 TRl ot ge- a1 <e 9 Ashdl ¢ |
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TG 3. Tl |/ wishie S @ Ggel &ieT @ a1 8¢ ol o Tebdl ¢ | @ o 19 @ ST 6 o9 & gidt &, 3k aor g
(bending) T UTaRTe il & | $9F ST ERcAl & THTIAR S Hishle T T+ 3R 3T g+ @ kel & |

T ShT GRETT T GERT AT § IS¢ SH O SATGT HOTeld ST | $Hoh ShIRUT Heh 3 il SICehl o GRT ST SISToR TS
TRt SR o o arfer Tgel Bieft § 1 A &xfr wek Wi & § & St § | 39 TohR Tawdl Y GRE gt | |



ST 1 ARl Sl AT § W o SATS T YehURIE ST yoniforal § STieiTeRd S8 TR 31R S Siet s Bt § | sHh
3TATAT S 37R TRl o s 3 Silg (joints) ST TSfed g ¢ |

S O ST o R H:

Gl T 3T SRACT § YTl TR SHRAT R 39k TS o o § Tl ol 7S § | HehT-l ohl qehURIE ST 3 ikl ol oft
THSTAT T4 2 | SHE ¢ for 59 forame @ wen wiferepl 3R wem fmtor Seim @ wwifaa Hifa frufenl, Feeenl, ek
STfaTati ol 7eg fientt | & o Jea: World Housing Encyclopedia (http://www.world-housing.net/) o Tgg
I IR FeAiEl i form ww €1 3@ @ Earthquake Engineering Research Institute
(https://www.eeri.org/) 3R International Association of Earthquake Engineering (http://www.iaee.or.jp/)

RTINS § | 39 o o fédl 31aTe Ay SR TR S, ohre gfifar = e g1
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TehaU et AR
31T 7. T o HehT=l ohl EhURIeN T o g

I 5 | ¢l Rl o IR H HHFT SRR & T @ | AR § SR SIC b S ol SRl d &1 Fd ¢ | 39
3reaTa | A Tt Y TRt off o e atuet oS <Rt fw B af Aoterd |t €, wfehe 3qeht oeied (perpendicular) e
H AR gicil € | $c <Rl ARl ol 31 fohe o Il (S o6 dide, si1er) o1 SEwTer ek Yehfeid T8 (confined
masonry) SET ST ST =1gT | 31eid, &Y e ol SR &t alfer (perimeter) W T T i (tie beam) 3R =18
FHieT (tie column) BT AT | TR ARSI T T 3Gk AT ok S o AT STell ST AT |

T AR} ol YN gH Bl Herl, S for fordlt S wiSrel AR, # 58 > Tl Ugal a1 Wa aret a1d 3 ¢ fop 5=
AR T SYFNT HehT= <l YeRTRI &7 ST o fory foram Sirar § | 31a: g e o fagial o1 uter s =nfgu:

1. TR H HH Y FHH S AT SR Ueh G2 #, 3R q Aoreg Far sqeh! sraad faen # gt =1fgu | weha 3 SR
TRt 7R e & Tt € | saferg wen o1 a1 W &fiast (horizontal) fEematt # Asterd 84T 31awas @ (AR 1
W) 198 A R AR GopEa TS @ 5= gt anfey, AfeRe weted <ol # exarst an fResferat el gt =nfew s=ifeh
SThl ToTE T IR FASR & Tl € (TR 2 TH) | 5Hh STelTaT SRl it Hiers vare gy anfey, Sad i ar g
FHETS Ao SR 1 a9 |g Heh | 37, T ASTed SR 39 HiSTel el SaTs ol H § H 50% Tl gl =1iey |
Meli (2011) H 39 forear W ST foregd ST SUers ¢ |

=
T
T

>

TR 1. 39 SIS T Tk A & AT IR (fRet ekl @ it 7t €, 3R g8 ararst Ragfarar ot 78 §) wehy 1 ufakier gt
TIRE gfart feemsil & et & 1



W N -

7
h—f;
(a) (b)

AR 2. Gob HoTad Geplerd [H-TE & SR & e7E o7 (1), 278 @iorm (2) 3K ge @t diar (3) &1 3 dar faehof
(diagonal) %1 f3em & Y= (5) 37K 2TE FHiorq & q1T (6) & TIeAT @ WY (4) HT TR At & 1 3ieaar: effasy
(horizontal) (7) 37 & (vertical) (8) WeHHIIT el T HIRTET STETRIVET 3 ATEAH T &Rclt g1 el & | §9 AR &
e (b) & R & U gR 8, Sraehl aoig @ fehvl 1 fowm & SR gRT & o7 AfaRie g giar & |

2. AoEd SEi & fen # @ HehH § §HE €9 § faaid g F1fey (AR 3 39) | T foe | Sarer gt W I Wit
TR e kT 3 SR Hebl=l | B aTel 7S (twisting) T Aoteld! 9 Uferier shtelt § | 1 oo &iferst feamait
T orrelt 3R AT Rl ot T SR § BT Se @ | SR ehl ofals, HieTs 37X Ul ohl HehTe o 31K, 3R e
Y T[S o MR W 7 3 ST Hehetl 2 |

AR 3. TSI AR THIT & g¥ e & sRrat @ Hioqg & | e foon 7 R at et 3 & i e yyehedfier il o7 afadrer
Fct & 1 3 TR Uk g @ T 1T 3 gIRT gt gt ey |

3. T S HaRi & SHud Gl oY 3 ug § Srew o1 hrd il | S T % SRt GBI (confine) F €,
afesh SRl 37 1S hicTH ! 3TH H SIS ol hrH Wi il ¢ |



4. foreht uer e Y aoter e SRR ¥ ©d deh eTaR gl =g | IS0 % dR W, Teh & dfsrelt sard &
a0 ARSI it ASTed Sra Ugelt Hitel ol Ao SIaR o Sieh SUX g+l Tfgq | $Hoh 3TITal a1 HiSTal ohl Gram
oft Tk St g =Ry |

S O ST o R H:

Al T 3T YRS § YRl 3R SHRAT UR 39k UATS & oX § T Y TS ¢ | HehT=i bl YehuRiedt ST+ 3 adieh bt oft
FHSTAT T ¢ | SFIE ¢ for 39 fordme § wene wiferen! 3R Wa= fior 32 § gwerferg Hifa Fruient, s, o]
SRSl bl 7 g fHellt | & oka Jeta: World Housing Encyclopedia (http://www.world-housing.net/) & Tga
I IR WA g7 form wuw g1 ag @ Earthquake Engineering Research Institute
(https://www.eeri.org/) 3R International Association of Earthquake Engineering (http://www.iaee.or.jp/)

RTINS € | 39 3R ol et S1are Ay AR 3R ., e givar 3 fwan g
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http://www.world-housing.net/
http://www.iaee.or.jp/
http://www.world-housing.net/wp-content/uploads/2011/08/ConfinedMasonryDesignGuide82011.pdf
http://www.world-housing.net/wp-content/uploads/2011/08/ConfinedMasonryDesignGuide82011.pdf
http://ciptakarya.pu.go.id/pbl/index.php/preview/55/permen-pupr-no-05-tahun-2016-tentang-izin-mendirikan-bangunan-gedung
http://ciptakarya.pu.go.id/pbl/index.php/preview/55/permen-pupr-no-05-tahun-2016-tentang-izin-mendirikan-bangunan-gedung

YehTIHl AR
3T 8. HehTH o ¥l ol SIS o YehuRId T SEHT

Teh Heh o % (6 BId ¢ | T [, S f et (floor), 4, T™T (column), S (beam) 3R AR, T TRe-TcHH
ToTTelt & SfAe g € | It gl @', farTsTes <iai (partition walls), 3teRor ffRmEf (cladding walls), 3R Hifeat
T GIATH HUTTElt ohT fE&T <Tgl et € | o9 Y S+1eh! T Hehl B gt ¢, AfheT YXa-TcTeh 2f¥ Y Heh S+1h forT
ff feh W aRd ¢ |

Teh WehY % SR Ao 3R 39 g It TR I feerd € | 9o Samer seent &ifast (horizontal) femstt # g9 et
I F BT © | kT o STeoh s IR X TehT okl &1 fTRT 30 € | g1 o s 39 & YT o SR TS 79 299 @
H T €|

ehY o TR A1 § i oot TR JoRET SRl AshT ST ek ¢ | SHH ol Heht=T o YT XA (gl ol Siig &
TET ST @ | UHT gL e 3R B o foru foram ST =nfgw | e ol i) g2 del 31 ©d W 1S s o gRT s hl 918
2l ¢ | A =18 A HH=Ia: Usferd shishie (reinforced concrete) i =t Bicil ¢ | TeT WINT H shgl ST al A Heb bl
T Ut (belt) ¥ e ST, S for wemm 3 feedi ot et 3R iR & et 1 woh (A%l 1 39) |

AR 1. oY & RI U &ITT HehT=] 1 €T3 SiF & ATEH T S & WA ST Gohal g, it o g ugt (belt) &1
e HA G |

HASR &1 A ¢ o6 STl HehTd & et TaTeld Shishic o o4 BId € dl 3Tl ¥ 213 S1H hl SIEd el Ul ¢ | 39 al oo ol
T ST AN o Tg 3T GTHT T 3hT STTE o T 8iaT § | AfeheT, e ey 31TaT @ af 3 ael 3R o 379-379+
TR Y HehT ohl SIS IT S hl ahTH Ml ohid @ (FER 2 W) | Teh et AT B ohl aoTg A Heh[H o o T H fgerd ¢ |



ST T o [R5l % g o o i GuTa-T 7 g STl 8 | Hehr= o el ot Sie- a1 sifes & fore o ® o 9
W 37 Y T off T vt 7 1

AR 2. Faford @ishie @ a1t Bd 7 37X Tl &t Grey F Sigdt &, [l ao7g @ Yoy & GRIT Thi & aR
aifast fewman 4 v @rr gd @ |

FO HRMI § It 3R B TG 8 €, AT O RSt 3 I et ¢ hl Ll W & Bid € | T Tehri | Uk W i ofe o
T GiSehet BT ¢ | Ul fRafer # 1€ ot shrdht s g @it € (AR 3 3d) | 3 <itw wyehre okt € ok 3fX 3@ek oftee
& SRl Tk A1 e | TeE Al ¢ | 59 a9 FIR 3R T 3Jehd o THT <€ & ST g A I S ¢ | 218
S I TR Teh Tl AT S Sl gl | SATET Aol 81 €, Sifch=T oY o RT Shthl TTEl g1 € |

TR 3. U TR 1 SITRI BT YT & gRT= IR T At 3 (o7 [T &7 T 71 g1, Ffoeh a7 U 89 & &R T
2Tg oftm 1 oft S gidt @ (From Guide book for building earthquake resistant houses in confined masonry;
World Housing Encyclopedia, 2018) |

T A 1 AR A ¢ foh SR & ©d o o Aep & g &R W Heh[ o [G&H| ol SIS o W ohl 7ed gidl ¢,
reen foTg yeiferd shishic @ o=t GHdd ©d A1 R <18 =T shith] IR g et e |



S O ST o 9 H:

Gl T 3T SRS § Yol TR SHRAT R 39k TS o o § Tl ol TS § | Hehl-l ohl WehURIE T 3 ikl ol oft
FHSTAT T4 ¢ | 3FIE ¢ for 59 fordmer ¥ wen Hiferen! 3R Wer fmior Senm @ wwafeq ifa frerienl, Freet, i
SRSl ol 7 g fHelt | & o gera: World Housing Encyclopedia (http://www.world-housing.net/) o Ugd.
I AR geadifEl g o ww €1 ¥E @l Earthquake Engineering Research Institute
(https://www.eeri.org/) 3R International Association of Earthquake Engineering (http://www.iaee.or.jp/)

RTINS § | 39 3 o fédl 31aTe Ay SR TR S, ohred gfifar = ferar g 1
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AT 9. TRl HehT ST H TATHIT Seh R shl HehT

TR TG 317 W H ehY o R s TR ILURNT b1 oht USRI ST~k HehT=l <hl Jei=T H ST 3Te5T 18T ¢ | UuRTd
Herl § TrHATor AT, HeRTIl ot STTehR Te YTET UOTTelt, 3R TXaTcHeh 31T (S SeR, W) & S ol Siig &g
T % YR W 7 forar San g |

3ok ARt o foreaehrl Tar frmtareii ot T At Jed @ foF ayehuriedt erar e o forg @it 9 & ford fee
1 T HepEl § a9 AT =TT | Sk folg g1 TWORNTd HehT=l bl TTE &1l O TR T I | GO HebrHl |
fraferaa & @ T a1 319 o1d 3E &1 fAe Sondl 8

o hSl AT ST A o ad (floors), B 3 GaR;

o THTHI T goohl BT (S Al Gooh! B % WIS ¢, Aifeh=T W off 7 g1 =feu fo uek o gohel & St &
(ST fo6 qa 2rsa arelt ©a);

o W (beam) 3R TR (columns) F S & Tt SIS T §HT; 3R

o T 3R SGh! id & o H oIt AT HHASIR SIS T BT

ORI aiehl ¥ - HehT T: §ooh 3R oEiel aid ¢ | TH Hebte T o SR aifarst feemati & s fgerd € | saes
3TATAT 3R 3 HehT =i ¥ HHSR qh T JS €, aF TRk F9 F kT J STeeh ¥ Tgd (Aol ehdl ¢ | TaT Jehuie
feTe= # 59 TXg Y A HTH! TSR & Fehell § | ISR o AR W, Yo Sef HehT- o GoHT= o 3TTd 8 g ¢ |
gafery fmfor Arlt st TG goeht BT Hehl o folU 3TesT § | 3ok 3 foTgTst & ok goehl HehT< Ueh R HehT= oht
T # SaTe R e g |

3R HeRT HSTed Al TR ST @, Y Hebl ol TTell g1 3ehU o fogTel ¥ HIIRHS gl Tehdll ¢ | gletiien SaH Jehar oft
& | U8 Ao ek 3 SR aferet feemet # wamer fgerd € (9K 1 3R 2 ) | 59 aolg 9 U Tl | &ifer ey &t
Hehell & | AT AR O HebT=l | SATST A eATd ! i1 =1eT | Hehl 3R e & sfier § ool SIS HracHe gl §ehd ¢,
3R HehT 31U d & &R BTeT | S[eT 18 | 9 s (base isolation) -THeER STTfHeh qerriien (3T 23 TW)
XS Hewaqul Hehl (SI9 T3 srarer) ® foram ST aehar € | 59 dohiieh & 31feehier ety 3R &t forema= g
% SO T MR 3Tl (devices) | & BT ¢ | A IUehIor U foreimas & forg fesmsa e st aena € |




TR 1. ST 1T Srehl & GRIT ek 3Tcafeieh oTefiell Ten |

*30 40822013

R -

-~ Ryl

TR 2. TRRTIT GehT] T U 377 3STET0T |

FUTTgEeT, RITHIT Aieht I STTEfeh HehT=i  ATHE SR U1 3ht YHTST 1ol WA ¢ | SHHT Te HROT ¢ foF T Hepr=it
&Y AT | MY HhT= HIChRT STEMT § | TR AT Hebt=T W TTlt, S foF e 3TR ishie, § o9 g € (T=R 3
W) | 3 TR Dl B AHIAT ST AT 7, Forad 56 ehT 3 SR JoR9TE %H &1 | 3fdd:, e 3R Hig & g
T SIS AT Gfeehet TR He M &l Wehal § |

TR 3. Faford ishle (reinforced concrete) 3R g€ @ Uh Fad T8 (confined masonry) & &1 =TT |

TR H o GIIAT Ynferd, S 35 FeR # gt @ (Jain 2016), ST TS ek % R It 35T @1 ¢ | 59
TOTTeA & SRSt 3 o ThH S¢ hl SIARI ohl ToTec 9 STEd ¢ | ST 3TER Il g8 aeh SMTef~eh Yapferd f&ATS (confined
masonry) HehTHI STET T g |

Ygifersh €9 W W T I A1kl b1 SUANT HehTH1 h YehURTE ST SigT= | fShaT ST WehalT § | SifheT, STTegfeeh HebT=
TR TR A SHIhT ST B € | $9 ooTg | Tfeenier fgidl shl TaiT & a1 f¥ehel T ¢ | TehTHl ohl ST ShH &
YT o TRT TR o forgTst ¥ hIehl 3T=T § | A o1 3yfoieh Hebt=il o fory oft Tl




S O ST o 9 H:

@l <l S R § Jehul 3R SHRGI R 3ok TTEl & oTX | == <l TS ¢ | Aol ol ehuRredt s o adtent ot oft
HHSTET T ¢ | SFE § foh 29 forare & Hehr Hiferen! 3R W faior Savr & wwiferq ifa Frufent, s, iR
STfaTati ol 7eg fientt | & oa 7era: World Housing Encyclopedia (http://www.world-housing.net/) o Ugd
Iedd 3R wegaiiEl g ford W €1 @® #1d Earthquake [Engineering Research Institute
(https://www.eeri.org/) 3R International Association of Earthquake Engineering (http://www.iaee.or.jp/)

SR U § | 59 A ol fEdt ergare 7w AR 3R . e gfitar 3 foran g1
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Tehu el SHRA

3TEATA 10. 6T 3 QRT ¢ ol GIEARI T THTE

S TR S hl SARI ol STANT ThH GLET ToTrent # fopam Srar g 1 & Sar %H o $iA (beam) 3R & (columns) &
g TS STt @ | Fiferd shishle (reinforced concrete) & S Thil WTHIAAT YehRied & wrarfiies wfFent fram €1
S T A TR S Bl AaRT BT ST S (infill) 6t o TR S € 1| TF geh Gshieia AT (confined
masonry) S & Hehd ¢ (37ET 7 W), AfehT A S Y= Honforat 3Ter € |

ge &t Yar At a1 wishie A $i F a gt € | 39 Sl ol Hide WeR (cement mortar) AT fRR Hie-gAT AeR
(cement-lime mortar) & ST SITT ¢ | 3R 3 <Rl | Siel fsfwat g of af I Har g G- vorelt veferd
Hishie A (frame) St T H ST FHoR TR ASTET Bt ¢ | STRIX Seh! aolg o 9ehd o G-I &ffcl B ohHt o7l §, a
HT TR TThT THTS SeeT BIaT ¢ |

WU STeehl o TR ST 3R Tnil A 5 IFH TS €, TR &t feemst # fgerd € (iR 1a ) | Afh stR v &
o B Se A i 8 1 3 SR oft Rt S, T o 3R weit § Je (bending) T AfoRIE el € | $H IR S
&Y SRl % farehol (diagonal) Y fE=m & Tt YFa= (compression) S BiaT € | 99 farehol &t feen # @i Wi U
bl € | 59 Yo ohl oot A oA 3R Tndl % et (joints) & ME-ar off XX e &) Fehelt § (AR 1b W) |
fereputfar <RI it aTg § A S 379+t Tag i orarad 3 31U ki Siehi &t aoig ¥ iR Gehdl € | %% IR 39 Sart
& P e, a1 ol It ot ot SR &t Jeh o aTeR TR Tehelt § (AR 2 3@) | S W “masonry infill earthquake
damage” §& X IHhT TIRT TR T ST Fehell & |

(a) (b)

TR 1. (a) S 3R it @ 1 Gob HE qebT & SR Ferfard 3 giferst 2o & faghd gidt & (1) 1 (b) ge it dart
7 (2) farenvf 1 fewm & Geh GHa &€ (compression strut) (3) AR §IAT & 57t o Fo19 7R (AR T HH FAT &;
g Rl & fepvia ¥R (4) oft o7 Gebell & 1



TR 2. WY @ G ge & daR, oA @ F& T & a1 iR T &1

Teh THH GXET MoTTelt | S¢ ol €A (masonry infill walls) AEETTR GTferd &1 Tehet ¢ | gTelifeh SR S O ¢ | 3¢
IR Uk A B AT (symmetric) T ¥ SHafRId giH1 T1fgT | ST Telral A o STHIA 9 ©d deh oRTaR gl
1T | S EarRl &1 7T Fdg bl eioed o2 # TR @ seme oft 56 9, Soraeht ==if o1t ot =i ¢ 1 3ida:, $iF 3R
TR <Rl g S¢ ol SaR| o1 fesis ot uek T fafaer 21ferar grr & foran s =nfegw

ST U Wt gt <TET SRl STl € , A g%t (infill) Sam @e d erfoord 8 & Skt € SR a1 § wwdt o oft arfoora
R Gehell € | 59 ATH B eI formior 3 forehed shioht Wffa € | Tes T 3 § Y S Rl ARl St STg gochl 3TR eeiiett
Rt IrEht, S A Wide 92 (board) T SURRT S-fthel shi avg fohal SITT | STk STeTa TAfSHT (glazing) ST SUART
o} foRaT ST TehdT § | 59 aich o TR GRS WOTTelt SRl &1fdl © STemam S 9ok § | s SR S¢ <l <IaRl 5T WFIT STf-amd
BT § | Ut fRafar & sty v wamdl 3 ure ! STE BiS #R AR STl ST ekt € | $9 ST o 9 uerd (S
TES) T W T bl ¢ (TR 3 @) | 39 TUITedt § o7 3R wnil § g o o gafe Sirg & S Fendt @ | greifen
IR ! Y& GIAT HOTTelt F Siie o fore gt Sum (S foh ©ier it st 4 <ar &1 aa (floor) d SireT) off fohg
ST =1RT | Tk 3R T ¢ fop Shami o1 the 3 31 ar i T Sy, o for ot oik @il & e @ oo gt 9o
(TR 4 3R 5 3d) |

A DA

T 3. Teh S ! TG (1) 1 3791 Gag &l ciaad @9 7 g @ Wb o [T T8 icTd T TI1T far T g (2) |
3 AR 7 3R T @ I SR W & (3), 3R $9 e T o gorrad yeref @ 55 R AT e g



TR 4. U TR &l [RRAT USTH & & (o7 Uk T8 ShicTd &7 SYFNT (S. Brzev) |

3

(b)

R 5. 97T (a) & W0 (1) & @I =7 (plan view) T 94T 747 €, St o 4R (2) & &141 X% &, 37 §9 g9
& g1 A% T B TRT FaR &1 fRRAT UaTH #3d & | @it & 9T (b) # FaR 3R [RRdT e 3 aret & (3)
TR HOTTeHt 3 TRl @ R @ 0 &, orad o GeeHreTh Wl & gord § g skl T gl |

Y G Rl o 9 H:

AT <l 3T YT § hUl 3R SARA! W 3%k THIST o IR § ==l Al TS ¢ | FohT=! bl WehuRied a7 & adisht ot off
U T ¢ | 3WiE ¢ 6 39 foharel @ weh wiferent @R wam fAmior SEi @ grafaa ifa fuferl, e, o)
STfaati ol 7 foertt | & @ 7era: World Housing Encyclopedia (http://www.world-housing.net/) o Uga
Ieg R wediEl gRr ferd My 1 @@ ®™  Earthquake Engineering Research Institute
(https://www.eeri.org/) 3R International Association of Earthquake Engineering (http://www.iaee.or.jp/)

SR TSI § | 59 ORa o1 fel 319aTe I+ R 3R . e gftfar = fran
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TehuI et SARA

3T 11. FHHSIR U A=iteil GioTel (soft story) T HLEHT TOTRA! U T

TR 1 H faTg 7T & HhET hl T | T A1 T o W™ (column) 3R ST (beam ) TehT ol oot 38T &
T ¢ | AferT &faST (horizontal ) SIelt 8T 91 HehTHI G THTS FIT Teh STET TQTMT? UH &St set oSt gall oh &g 9 Ut
B Tohd € | AR, To AT &Rt S1et ey 3 SRI 3099 Bl €, 1o et g e & fgeredt § 1

(a) (b)

AR 1. 9T (a) & R%@TY 7Y GebrT & g% (infill) TR 9151 (partition) fGR &% 4forer & €, Seifes 9T (b) &
feraTT 7T TR & A AR gad et dfier & el € - 3 Afsrer FER/aiet (soft story) g1

Tl Heb (AR 1(a) W) Afast el o1 Ifoiy e § ST 9efH ¢ | g gforer § welferd shishie (reinforced
concrete) 3 TR 3R S, 3R AR AT § At 3 Yehdia STl o1 Uik et € | & AfSier st syehurieft sraar enmemT
A g | T8 g a a&R 1(b) B farg T Tenr B ged fAredt afoter i off far =gl ], St aerg @ 3 4o
31T HiSTeA! Y gt § hTh! HATIR € | WIS 59 HISTeT o1 SURNT STt el Uikt 3 forg 2iaT SN | Teh TTH=T 98
feame @ qad = 1 AfSer Akl ARl s o § SAET ANEd gl wTied | ST o ol Uk U8 o - @i q@
(TR 2) | 3TfSeRier ISt o STHIA % UTH SISl A1 §id @ Ffoh el WX §all <hl aolg @ a-a (AT SaTd) Word SaTel
BT ¢ | TeRr o fomfor & off 59 Ragia o1 srgErun foman ST =Ry, 3R weRm & et e ot o weted ST
T8 |

TR 1(b) H ey 7T Hep H Fod SATe il Tord ShAsiR G # gt ¢, St foh Tord fRreft 6ifSrer & w1 8 (q&iR 3
) 13 T A femsli & feerd €, s (bend) 81 €, 3R et @ § | 968 R aifdy saeit S 2t & o sy
TR T AR T ol &aT T A ¢ | FOh I Ty ge S € 3R Tehr=T SRRt 21 STt § | god foereft 9ol it aRg 9
Y B AT ¢ | STkt SRt ATl ® off e &fr B Wehelt ¢ | T FRufer | <l <t ST ST <Rt GuTeT Tt S1fee g | |




TR 2. TfeamTer Ut & a= STHI & FoTgle GeId SATaT 7T §id & |

T

b v a I“‘

= §
I
=
ENE
B %

TR 3. T HHSTR/cTeien TS (soft story) 3 TRT oY 3 GRIT BT SATGT Trdd (bend) g1 &, 3R &ifaued
gagl

FHESTR/eTe el HSTE! sl TS 518 Jehm § Ford Sl fowaaT € (%X 4 @) | Ureeh Sexe | “soft story building”
T TEER < Fehdl ¢ | 375 a1 A ¢ o 59 g oht &rfer bt Uepelt Yo § | 3R AT 3R Rieuerr & fesime= ik
G o Tt ot Ut fesire iR fomfor & ot shasiR/ereiedt AfSTelt & TTel & SeehRT UTa ST Gehdl ¢, ATH
for A TSIl <ht &THdT Teh SIEt ohl ST Tehd! @ | 31fSeh STTepTt 3 foT “References” 3 |




% TN A H I/ HISTA it @ (AR 5 3% ) | 3 ettt ot eavarelt §et shetn 9vel ¢ | g o
FT Wl § TR Y TRURIEY &THAT Se 3 AT S T § | 39 ufshar § At EREAT Homedt, S R 9 e
(braced frame) 3T Usiferd @ishie (reinforced concrete) &l AR, ST ITANT fohaT ST Tehall ¢ | TH TIeh! ol 31H |
AT G¥ehel & TohdT ¢ o A HehT= o ol 3 forg sheve 8 Tohd €, 3TR 78 W oft hrehl 8 ekl ¢ | 7T Tehr
B HASIR/eTdelt GfStel T [T Ueh SATel YIaeTsi-oh GH1E 7, i foh Rieushr R faferer siferar & sita er=dt awuey
Qg ¢ | SO fafeer iferEar gy o5t YT festre 3R fmior st @l oft o6H 3T g |

TR 5. HbI A Gad 19 1 #iSreT waEsIR/Teied & |



S O ST o IR H:

TGl Rl T YR § YUl 3R SHRA! UR 3ok TATEl o SR § Tl ol 718 @ | Tehti ohl YehuRIE S o asieht sl oft
HHSTET 741 ¢ | SFIE § foh 59 fonarel @ wene Aiferent 3R o fator Ser & wwafaa Hifa Frefenl, s, i
TGSl bl Aeg el | A o™ Jerd: World Housing Encyclopedia (http://www.world-housing.net/) o Tga
Iedd 3R WediiEl g for@ wu €1 98 @™ Earthquake Engineering Research Institute
(https://www.eeri.org/) 3R International Association of Earthquake Engineering (http://www.iaee.or.jp/)

TR U | 39 o o Tt S1ae A R 37R . e gitar 3 fran g |
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TehuI et SARA

3T 12. Tah 3= (discontinuous) SIAR T GIHAT HUTTEl! U YT

S/ wert # agehd St ot TR SR 3 folg 73 $9 F SR 1 ST BT 8, 3ok o] F Jed @ T3 e
MR ¥ FWR B deh AR ST | 39 TG BT SITUTA &% OXE ! AR o oIy T §, o =g Taiferd shizhie
(reinforced concrete) =l & 4T fRY ahferd foATS (confined masonry) =t | 3 gy aer off & gran 8, Sl o <am
g i st g1, a1 ftRe ot fadh s=fthet (infill) St o SUFT & 31 T &1 | A Ear shithl ok 3TR ASted gidl ¢ | 9 aolg
Y oY o SR A YT TOTTerT S fordm o1 STt € |

3= (discontinuous) EaR TR: & HHR il il € | Tgel HhR | S Ueh il IS X e[ 3t &< Uforer | gl
g (TR 1(a) IH) | I T Y T AT Gelt Bl @ | 39 a¥g St YT YuITelt § AR /e=ielt ioret (soft
story) BIdl €, Sl ek 3 R ShIthl STTET-T & Ifcord & Tehell € | HAESIR/eiient AT o Ganfera goramat i ==t
AT 1 H B T

(a) (b)

AR 1. 3 @RE Hl AR (discontinuous) TR | (a) TIQ et dforer & gfteer (infill) daR 76 € 37K (b)
oA fAeret 9iSrer st AR HUR &1 gorar & et Rawehl g5 & 1

T ARG ! AR (discontinuous) AR 3T FWR T AR F A1t 37enT R gt § (AR 1(b) W) | ket
e g 4iSrer | g Fehd! @, wifer Tl freredl #forer # T R Hebl o 37e bl oW gl ¢ | 3§ gRfRIfa & FuT ht
AR = Y Rl A ST SR gt €, St foh @i F (plan view) H @1 ST Gk § (TR 2 IW) | 59 X8 & e
(offset) 2 aTSTg A ehd o SRT SIaR H &7fel 311 Tehell ¢ | 3 3oe Ueh U # fohek (kink) 31 ¥ I & (A%eX 3 3%) |
GT U T ga13il § <e Tohd ¢ | Teh YTAT UUTTE! o 3(eR 3TETeh 31 JTet SIgelTdl ehuret &yt ol Y § or=d e
AT | O S GHET BT GHIYE T ¢ 2



3 Gl ot et § o 3TivRie Sam ST HoTelt o feeea =1l © | TR SR woTTett & feeal ®, S o ot (beam)
3TR W7 (columns), 3TRIE SR <t ererard e H 371 Aol ehdid STl ST UfaRIE ol ht &THdT T I1feT | Hehl
F Uftehea T & GHT 2 SNwIe SRl ol $¢ i STg AARRIT 3R godh! ari (S for @ide &% ue (board)) & =T
QT | gTeiifor Tt <Rl ShY ehuRIelt &I hTeh! s g | Teh g axioht A ¢ fof oNuie ol ot T ST Horedt
Y 37T TR T ST (31619 10 <) |

T 2. TRl & 3HIE (offset) ST (infill) i |

T 3. U A Uep faher (kink) &390 (local) HHSIRT GeT #ATE |



S O ST o IR H:

TGl Rl T YR § YUl 3R SHRA! UR 3ok TATEl o SR § Tl ol 718 @ | Tehti ohl YehuRIE S o asieht sl oft
FHEET T4 ¢ | SHE ¢ fob 39 foharer @ Heh wiferehl 3R we Fmtor Se @ geafaa =ifa Freiveni, e, ok
TGaTati i "eg fAert | ¥ @@ Jea: World Housing Encyclopedia (http://www.world-housing.net) % Tga
et 3R FgdifiEl gRT ford 1T € | a8 &R Earthquake Engineering Research Institute (https://www.eeri.org)

3R International Association of Earthquake Engineering (http://www.iaee.or.jp) GRT YA § | 59 & oAl
f&t srgare B FAR 3R J. e gffar 4 frar g |
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TehuI et SARA

3T 13. Ueh Y/ 3Te%g, W (short column) ST =T YUMG! T 9T

ST Teh Heh[ oh1 SI9T JST ohl STdl gl dl Teh o7l &I (column ) THEIT U & HehdT ¢, TR dd ST [oh SHeh! HICTS
3R =TS W &I (31fd, SThT hIG-TaRT (cross-section) BIET &) | WeRURIL &THdT i &Y ¥ eTawg, DIt TS &
Tt <t ootg O off T T B ehell € | gTeil[oh 3Ta®g/eTg WA (short columns) Wit ARSI (open story) fSrasit
T FHWT TG T X, AfoheT 3TTEg/TT T ATel TRl ol Ta=T= ehd o SR 3TEST -Tgl W1 ¢ |

3aeg/aY W i ffa aa o1l & STo Uk % o oft <l R (infill wall) 98 SaTS dek 7@l ST (AR 1 37K 2
W) | 3OS A 3Teg/eTY W I hiPd e (captive column) ¥t Fg Tehd &, FIfeh T & IR 1 WHI & F©
fedit § @ (bending) ARl i aTg A 37a%g 1T € | 39 Toig ¥ T H g1 aTell AT Terd W & Uk Sie g
# €t Wiffa grar 8, Srass wror gawr o1t ¢!

AR 1. Teh T & Ueh (67 ol TR, [orad S1aeg/oTg &9 & | WehT & R g4t $ars (1) e Jertad (bend) g1+
& T T [ fAgeh! (2) T gt SHAd glar g | &7 & a1l fg@) & §2 &t dar (3) aerd &1 FfaiT il g |

G SIS 3 W oY 3 SR &t (horizontal) fewmat & 3 & afyd (bend) B Hehd € | 39 SR Wl
AT TR 31T ehell ¢ | GO X, ST9 Ueh W B Tord SR i dolg & 37Tk 9 J 376G, gidT @ af fora-1 g
fapfer (bending deformation) TX &% H gt =R oft, ot o4 3Tk U B ¥ g # &t Wiffd ®© It 8 | v o1
o o samer aifast ferepfar <Rt arctg @ Ty § SREFTTe &f BIdiT § | S STCTTaT Ueh 37a%g,/eTg W9 ShIthl FoR gidl 8,
STt aoTg A 9 IeTa A 81 UTdT ¢ 3R T Teh TSR hl dXg she STaT ¢ | T # faeruifar (diagonal ) TR 3= gicil
& TR wishie afausd &7 ¥ ge o iR 1T § (TR 4 @) | goh ot iR ST @ 3R arg # 3§ % o1 uedl § |
3 T S & ht a gexie (internet) W “short column effect” $& o ST ST Tehell & |



WHTRIEf &77aT R I g |

¥ | I | ]
e,

. 2

(a)

(b)
TR 3. (a) YT & GRIT (1) QT G768 T T &fas foun & oy (2) & SR FoIfdd (bent) g1 € 1 59

iR & T B @R (3) 39 &1 Gohdl &, oHfoh 3 ae ot To7ed g GeohdT € | G & 91T (b) A SR & SR H Ragehl
(4) 37R g2 & TaRY (5) FT ToT8 @ &I F 7R WRY 3R &fey &1 g9 T g |



TR 4. YT H ST TG/ &H |

AT/ WA Y TaTd & s a<loh ¢ | [asferal i erwits ot o foram ST TeheT @ St o6 3+1oh fopR odt § i
WIE | ST ATET SR ol godh IR ARRE Arf, S fF e ue (cement board), ¥ ST ST FehaT @ | TH
Har Tl B I FTE ok YT aeh A FAtdd (bend) B & ek G AT | Teh 3R a<ient 3 1 Hehal ¢ o Sarit
H T F 7o W T ST | WY 3R R & ot i ShTe o 3 ales 9 R gemam arwht (S R W) @
IUNT R 3 I FoRaT ST HehelT © | 9TehT o SR S ¥ i SIaRI ot VIR TaH oA o forg 3ter ¥ U Ry s
Y (TR 5 3H) |

w
N

TER 5. T gafcrd Fishie (reinforced concrete) W (frame) H THTAT 37aq0g/ag &4 (1) 3R 278 HieiH (tie
column) 31R 2TE 7 (tie beam) §RT I (confined) Fe H R | §e I SR Tl T 37077 &, AferT FU &I
R &l @ @I & Fed (brackets) & A7 @ &Y @ J g5 € (3) | $9 oIelt A &l 3R far) 3 oty fareeima
GuT g, 31k T SheT SRl ol YT & aRI= 916k (iR @ oft Ao &1



S O ST o IR H:

TGl Rl T YR § YUl 3R SHRA! UR 3ok TATEl o SR § Tl ol 718 @ | Tehti ohl YehuRIE S o asieht sl oft
HHSTET 741 ¢ | SFIE § foh 59 fonarel @ wene Aiferent 3R o fator Ser & wwafaa Hifa Frefenl, s, i
TGaTati i "eg fAerh | ¥ @@ Jea: World Housing Encyclopedia (http://www.world-housing.net) & Tga
et 3R GgdifiEl gRT ford 7T € | a8 il Earthquake Engineering Research Institute (https://www.eeri.org)

3R International Association of Earthquake Engineering (http://www.iaee.or.jp) gRT YA § | 59 & oAl
f&t srgare B FAR 3R J. e gffar 4 frar g |

References:
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.
IITK-BMTPC “Learning earthquake design and construction”, NICEE, India. http://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/short-column-shc.

Video: Captive column by Cale Ash, Academy of Earthquake Safety. https://www.youtube.com/watch?v
=kRG3XwOvzuo.
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[ONN g
31T 14. YohT & SR Tk H TS (twisting) T s=ma
WY % SR &Y TRl § e g8 do TRIS (torsion/twisting) B € | 39 FRIS o1 HATS ¢ foh 3R Teh HebT=l ol SR

Y @ ST 1 A 379+t ot ufer <t gor & @ISt ¥ (rotate) ST § | 9ok o GRT Al Hehl-l B RIS A &1 & | Afehe
Y T T TRATUT ST ¢ STIT ¢ 3R Hebl= | FHATT (symmetry) 7 81 (F&R 1(a) IH) |

(a) (b)

AR 1. 31 7Rl & @I (plan) S9Q 7T & | 9T (a) & 41 &ifasT (horizontal) Rt & 4y &7 UaRTY Uoh-Ueh
AR @Al € | T TR Th1 & ST 6l gorT A YA (symmetric) Tl €, 37K $9 Io7g @ $9H oY & GRIT H1h!
STRT 7RIS GRIT | it & T (b) & Q11 7oy &ifarst fevnait & i wafia &4 @ 3 72l § | 59 9o & Y& & SR
TG TRTT el g |

TH GHET ] GHSMH o fo7T Toh TN T Tohd ¢ | 319 YRR 1 SYANT & FHSH o {77 o Hehd € o6 HepTe bl bl
3T BT BN | A7 T Ugdt e W2 Bl o 31U+ Sifgl ol el ¢ | fORY 319 TR TR sl bl II-at @ &1 O’k
AT ¢ (R 2 IH) | 3177 3797 IR H TR T AT B Tohel & |

aE 2. aﬁwﬁ?ﬁw%uﬁs (twisting/torsion) T 379 T |



Teh 7ol 31T 379 IR Rl AT €, AT 31T Hggd X Gohd & foh 31Tk g1 fohd = 7 € (STER0T 3 R WX 31Tk i<l
qorT ®) | shgl o1 HoTd ¢ foh 31TUah 1+ 56 YATE & ohg (ATH foF TR) o Ut €, STeifeh 3mmueht STiferat o9 g 9 R |
SHfeTy qEiX 2 TTer TR | 31T9eh g1l § STUeh ST hY =T B foreIToeT SaTeT 8iaT ¢ | 3768 319 379+ YRR <Rl qei-T Teh
St SARA A o (AR 3 W) | 9 SHRA H shishie (concrete) ST ST Ueh shg, @ 3R Seh 31TH UTH Ueh Ihey YLEAT ¢ |
HEUT Y foh STUHT Sigl hl TS eh § IF W[ o s IR TR (column) € | TS 31T IT & b T &, af St
TR g T SATET R § ST JerTcHeh SaTal oo giar ¢ | 59 Hfshan § S Twdl ohY shiehl el agere ¢ |

TR 3. U Faferd @shie (reinforced concrete) & FHgI gf arett fHafomefi= gamRa |

faferer srfrmamstl iR FReusRi & T "ehd # 7R1S bl FRIBA o 3R &anil § il &H o & a1 U5 ¢ | Tordl Ugell
TRt A g foh RaTes (load-bearing) EaR, Ty 31K FH Tk GHET 7 F T A & & (TR 1(b) W) | @
TRt 3 ¢ o & W@ &fasT (horizontal) e # Ueh TR @ vaT g W 7 ¥ 7 &1 Aol9d <Ak &l | 3R 3 dar
HehT ol TR W E o 39 HehT= § ehd 3 SR g1 Aol ARIS § hithl Sl ST Wehell § | ST dliehl & Wil & rcaferss
ferITTT ohY ekt ST Tehal @ (A 4 W) |




L] [ ] [r—— ] >I [ ) [ ] L] ] L L] R
L L] A4 I L L] L J L J L J
(a) (b)

AR 4. T Tl & @I (plan) FVQ T § | TR F 9T (a) F YHURIEh SR 19T GAAT (symmetric) €7
I eI & IueTsy TS At & | gTeriioh 3 AR STaeiehd Fordies (1) € | gt avw 9T (b) F SR ged SareT git
(1) R &, fSehl aoTg T Gehr=l & YT & GRIT BRIS UX 37T H4=0T o g1 |

SH O @l o 9 H:

Al T ST RIS § YRl 3TR SHRAT UR 37k WIS o oX § =1 Y TS ¢ | HehT=t bl YehuRielt ST+ 3 adieht bt oft
HHSTAT T ¢ | 3FIE ¢ for 39 fordme @ wene wiferen! 3R Wa= fior Seivr @ wwerferg Hifa fruient, s, 8k
SRT3Tl i Aag fellt | & o| Hera: World Housing Encyclopedia (http://www.world-housing.net) & Tga
el 3R A grT ford U g | g s Earthquake Engineering Research Institute (https://www.eeri.org)
3R International Association of Earthquake Engineering (http://www.iaee.or.jp) G TSI § | 59 I

& oTgag Ay FAR TR . Frea Bftan A fopan 1
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Torsion eccentricity. Glossary for GEM Taxonomy. Global Earthquake Model.
https://taxonomy.openquake.org/terms/torsion-eccentricity-tor.



TehaU et AR
AT 15. kU o SR HehT= 3TUH H THIA T 62

Y 3T A TR W Hresii+eh argAl (S for o a1 ermet) # Tk foram 82 31T SIreh! @it o Tl § @S gid
B | STel 9 T ICTIST 319 T1fey a1 fewm sIeerd @, df g¥ his feetdl @ | 39 SR 3119 379 edrel § Tl Sd ¢ |

FE AT &l Yohd 3 SR BIaT ¢ | ST STHIH feeret @ o Hehr B freret (deformation ) SIS 3hT a1 & <fieT ST gra
2 1 &0 91a 3 ¢ R TR g Uk akich § AIEl feetd € | Ueh ek o ST Uk HehTH TS aXW SIT ekl § al SHoh STet
JTEAT Ao T8 O | T Tl by 3R I TR bl Uehfel TR 1R YT § | I R W ek o SR S Hebr=il o
frerer ST e SATeT BT 2 |

3R HehT=T ek GER o ST il S T &, AT WTfereh ¢ foh ehd o SR Sk 3TTUd H Tohii shl YHTaT TR |
3R T HhT 3N H T €, aF 399 &Ifd oft 8 Fehelt ¢ (A%R 1 3R 2 3W) | Sete (Internet) | “earthquake
building pounding” €& X TeRT & 3T | THT ht ToTg T G aTelt &fel <l qeaiiy Tt ST Fehell € |

TR 1. & THTI & ST ST ST 1 ToTg @ YT & GRIT 3 3TT A SHT R & |

HHTT BT ehd o GRIT I B Tohi J Akt T T TST A § | TehH1 bl 379 T Y G & IR
3 o ST MR | gleliion SHeh! STEd 39 HHT T el gidl STal Tgeh ¢ | Hehl| o IRl d® Sa+1 @il
SITE B =TT foh HehT=T 9JehT 3 ST 37O+ STHT At TeT & € 3@ o7 Ut 3 TehiH1 9 A1 Tohii (q%iR 3
W) | SH G % W AT % oS Wgl H 2@ ol e € |
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TR 3. ok b1 &1 @i &7 (plan view) (1) St o 71 1 Giwmsit (2) & o 3R ok T (3) & U9 & | Far
1 =R @ et gt (seismic gap) (4) WA

T T o S Y 39 g T U eRU T 37 (seismic separation gap) el SITAT ¢ | GaTe 3 g T3 3 gt fore =it gt
IMET | A SR Heh hl TS 3R Ik A IoIa W 1R T § | HIoht SATeT oreliel Hehri o fory ekt Gfgaredt
(codes) H 3 3 HepT ehl SETS T 2% ek T o AT BId ¢ | S TehX Teh TR HiSTel HehT oh [olT & 31X 240 mm
T BRI | SHY T SR A1 H YHS I 3R Hehl= ohl oS HH e el ST ST, ST fof Samer e a1 Sari o Jreaq




Y foraT ST Hehal @ | ST HehT ShIvhT STeiIeh Bid ¢ df 59 3ia] ol Teh Gormad Uared d RT ST Hehall @ (TR 4 3R 5
<) |

TR 5. TR 4 & GATIH Garef &7 797519 & T 899 |



3R HehT=Il o S ST 3TcR hH ¢ I ek o SR &l TehI oh oI ShTd TRl AhHT hTth! J¥heT § | 3R $9 ARl
Tt (floors) Teh & STg W g &ffer hl GUTa=TT oSt A gl @ | 98t gt aXwh &7fel SaTeT gicil § 3R Ueh TehT=l o del
TER HhT o TRl (columns) & THITA ¢ | SHRT Ueh THTHT A ¢ fob Tikfer oX 3 il 3 urd Heh o 3ieX Ueh fafie
T ST ST

S O ST o IR H:

TGl Sl T GRAAT § YUl 3R SHRG! UR 3ok UATEl o SR § Tl ol 718 @ | Tehri ohl YehuRIE ST o asieht sl oft
FHEET T4 ¢ | SHE ¢ T 39 foharer @ Heh wiferehl 3R we fmtor Se @ geafaa =ifa Freiveni, e, ok
TGaTati i "eg fAerh | ¥ @@ Jera: World Housing Encyclopedia (http://www.world-housing.net) % Tga
TTed 3R FEAIRE g1 fera U € | g vt Earthquake Engineering Research Institute (https://www.eeri.org)

3TR International Association of Earthquake Engineering (http://www.iaee.or.jp) §RT TAISIA § | ST & o
Rt 3TgaTe =Y FAR TR 9. hreg gffar 3 frar g 1

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



TehaU et AR
AT 16. Vo Fmior Afgang ok a=es

wor femior 3 forg Gfgansii (codes) 3TR AT (standards) T UgelT 3T SraT § foF TehtT GRI& W | SHh 3¥erran
ST LTS o GEl SUANT  HebT B g dTelt il (SIY 35 Teh & Siia et & o (beam) | atcafers fopfa) @
T ST Gehell ¢, 3R SEH HehT | SYANT g dreil GHHTUET 8T 3TN ot Teh gHrelt aiieh & forar ST HehdT @ | Wlgaty
3R AR 37 dR W fysgferameral & urearaent T Sierehdten, ufaffa iferrame, @t fearamt & Ssrfeeria ua
HepT= frmtarsti gRT STfes 9 ¥ daR fou S € | 3 @ arer <Rl wfgaredt oIk ARl # g9 arel seeral WX o ToR
T € | 3R I Igena @ aRkfeifaml o 3TeRdt g, ol S+ dfeareii 3iR aTel # |ferferd s form Srar g | oia 3
TEATAS DY S §, Al S7eh! feehTS: 3R 37feies & & gwre fmior & forg weftan fegnfes o €9 § @1 ST @ehar g |

T 1. ok TINTITAT § Helford wshie (reinforced concrete) & a7 &l (columns) 3 SRT (beams) T T&IT |

T FEANT ol a¥g T Se § oft 99T 99T R Sea gid (@d @ | T8 9t fFafor st 98 deedies 3R fesiee
(design) % T ek TRTIAR faerfEd fory ST € | wae fomfar IR eiereRdl eRTaR Fa=9Y (innovation) #%d T&d € |
ST AAaer ¢ o Gfgansil 3fR TTeht oht Tell=IehoT TRTIAR BT ST | VT &l g9 & TehT 3TRIEr 3R Sarer Wit
RESCTEA

Gfgary srgan fmtor ugfrat ot @i st € | 7 Afgarsii o1 ST Ukl 7R 3Mdeh UL ot e 3 fory sTerwsh
2 | UG T e 3 TRl TR afRom €1 Hehd € | SaTER0T o AR R TR Ueh g} SITUehl Tqferd St (SI9 fok 3o =y,
ToRR) T I T 3196k AT ht TgeT Terd gl Hehall ¢ | 39 IRIRITT # 371! Terd Saedl e Hehdl g, il fob 3maeht
AR A gTe T 2t 3R 3mgeht sAR) 37 oY st | Gigamd 3R H=eh 31Ueh TgRI sd ¢ |




aER 2. ST AR H ga‘gﬁaﬁa Fichic (prestressed concrete) &®T TQ e g searer gar gl

Gfesrait o1 SraTe s giveer affRfal & wad SaTer FE BT €, WEe ad STel o SAfoRaTd STehr 37 3

A B | wyehuRiel HemTt ot feetreT v fomior Tt € ues aRkfefa ¢ | ot Reaenr, sifSrran an we= fomfar 3 wrag

ST &9 A el 3 ¢ T 9ehd o SR Hebr=il § o1 Bhal &, 3R ol arfer -k srgelt oIl @ 3fR 3id o web

CRTUTE B1 ST ¢ | 71 &) tfSenier Waet fetarstl 3 vaemenail # &, s 3R #epTl O gIH alel 39Ul shl SET ¢,

ST wyehT 3 SR 3TET-3TeRT TXTAT HOTTerdl o UGeiT ohT URIT0T BT ¢ | UfgdTd vt & SferaiTa S1god, el

gﬁwﬁ(ﬂwaﬁ;ﬂmaﬁa?@%ﬁmﬁmﬁqﬁaﬁm% | Gfgaail 1 STguTer GRfer frmfor o1 uek 7Tt adtent
|

Ylgaral § weT 3 fEsire oIk Frmfor & srert-srer @i @ o2 Ry 2 § (awii 3 39) | faferet sifrareh ik
ﬁmﬁﬁ%&mqﬁﬁﬁm%ﬁw@%mﬁaﬂwwﬁwmﬂaﬁaﬁmﬁma@m weore Formtarai e &
gy s =t fo fomfor greeft 3R fomtor 3 adies off ATkt & 3190 € | HIFh! o1 STUTe T 371U fed # € |
Wsﬁﬁaﬁéﬁi‘s’wdl%?ﬁamml eI T %WWWW@WIW@ﬁWﬁ%QW
T ST &2 gTel | BT 9Tiey |

TR 3. U (ATOTE Heh1T St STERIGAT | STAIATSI = AlgaAraql &1 UGN g (reinforcing) &ier & GRATIT
3R 3! Tt Ig aF FH & g fFar g |



S O ST o IR H:

TGl Rl T YR § YUl 3R SHRA! UR 3ok TATEl o SR § Tl ol 718 @ | Tehti ohl YehuRIE S o asieht sl oft
FHEET T4 ¢ | SHE ¢ fob 39 foharer @ Heh wiferehl 3R we Fmtor Se @ geafaa =ifa Freiveni, e, ok
TGaTati i "eg fAerh | ¥ @@ Jea: World Housing Encyclopedia (http://www.world-housing.net) & Tga
et 3R GgdifiEl gRT ford 7T € | a8 il Earthquake Engineering Research Institute (https://www.eeri.org)

3R International Association of Earthquake Engineering (http://www.iaee.or.jp) gRT YA § | 59 & oAl
f&t srgare B FAR 3R J. e gffar 4 frar g |



o E
3T 17. "o | GHIfSd faHi (regulations) skl T SITd

Tl ¥ 12 W (regulations) GfedTsi (codes) 3R AIF=RI (standards) RT RATUT S € | ST UTer T gAY
TREI o oI STt BT 7, 3R Y HehTii b Yok GRI&TT 37X TR 4 (network) SFTRIT ST Hehall ¢ | SETER0T 3 R T
Teh TG | HehTl ohl SKIHTA ¥R, ST, e, gl st & fore 2idm &, 3R 39 9thel aTe & ol &2
HehT T GRIEIT BT STE GiaT § | Aol & TS Frml o1 UTer o 3 TehT=ii ohl ek F GRI&I ST ST 9kl € |

AT Hehl § S[e i # i g =nfeu? S i oht ehuriedt ermar Sgr ohl foRm | ford aXg § ITel ST ST Sehdl
22 9 forg Frmfafea uta gema €

1. Sk aifRfer iR srdersii @ uRefdid & qom 9 I3 fFaw aa & fege @ g9 =@y, ok sad
Hiterfcren Tar 3Tfefer aRfRaf=l o &= a1 ST AT | SHeh STATAT THIST bl STy +ff uR@ferd it =iy
(TR 1 W) | hH STHS dTel M o 7 AT HS d1et S9N bl g &l &l Hohdl | Teh ATIh Tl o
3MYR W fameh! sl @i aftfRafeat & srgehet 3R enfefer 0 § feRwacdt smmar ST =nfgu | 3 off Fdt §
for Gfgarett o =g fAmior & alienl =t wnffer fopar ST &8 o) 39 aig o Ftor safeaa &) W fomn
PRI Y Heg & fhT ST1d @ | UH Heh= WRNTT ot 81 Tehd @ | s IR U Hebrd @usl § Wt s/ S §
(AR 2 @) |

g il fﬁiﬁ’l i‘a
B

e e ——

] e o

TEAR 1. T Q& TewT1 A TG1 =18 § St YT & RIT GRfard gt |



TR 2. YIRATT 3R ITehT SIS $9 ARG % ATl Tl qehT o GRI GRI&rd I & g &4 g |

2. fAsagram: 3 Sgg ST& ¢ ok Gftang &2 ue & e aufta €9 9 gaifed s | T ) g1 ey fo I U
R CRIERICEASENEREIREIS ISR EC PR

3. TEAEA T SREdT o SUAST ST U TE HIST 31 JET: Fohr=1 O e o emart & vt wrarg, ant oiR wegl
&1 (S for Rrferer 1fpran, Ricuer, wore fian) Sueies g =fey | S SEATarS! o1 SEAHTel UTRI&IoT o forg off
FEN ¢ | S &S bl geie (internet) TR Y SUCTST AT ST Fehall § | S @] &l wrer 37K I=eh 37t
ST TY B QT 3R ITSeh! o ST § THST | 3 =T | 37 Fad) o IRes 2T sl e @ |

4. SeE qRfRfEl Ta =it ST REl St JmnfRda AT griier Waa fAmior Se # Seema w1 R 2 § (3R
SRl e IT I S 9 Y STTY at), Jehrl 9 J s o1 qrafes a1 @ar 96t @ | 3 =16l g 9 91U
STTAYT i hl YHTST W B STt €, 3R fmfor & Surer 31 o7R fohwhradt aich SaagR o =gl e Ut € |
frmtor & SrRfera aiehl | oft TR YR AT &t @ S foh wehr s & 572 Fadt (regulations) 3 Aread
Y foran ST FepaT § (A&l 3 3W) | A W Ueh 90T W ST deheten! §TH, 3R War fHHior SeinT ht erearaiy
3R R ¥ e | IR S JE |

R 3. gl @ S a9 & 74 Gy & IuFnT & fo7g QRIGT 3R ATagiRes adias Sd1a ST Tehd ¢ | 38T &
TR R TR 7 & o I $S 3 |



5. =gek AT ufkaT ¥ WS TeRrl @ S[e et 3 rguTe o forg Y 3R verafees e S g
T ¢ | 3 foaml s wore § o 3 forg agfRa SRRt 3Tk wed (enforcement) T € | R G IHg!
(S for wert fomitan, weRT HTforeh, Tremmees, 1f¥aT) 3 FHagH o fort g WX R wa fmfor 3 9 S8 v
31 ferdrorail ht wag ot ST Weheht ¢ | TR foraml <t ag oft &t ST Weheht ©, feReT SeTeht umerfieR siftrent fem
& feRwhTal STR TRl dlieh ¥ STgUTe- - A ¢ |

S O ST o IR H:

TGl <l T YR § YUl 3R SHRAI UR 3ok UATEl o SR § Tl ol 718 @ | Tehri ohl YehuRIE ST o asieht sl oft
FHEET T4 ¢ | SHiE ¢ T 39 foharer @ Heh wiferehl 3R we fmtor Se @ geafaa =ifa Freivent, e, 8k
TGaTati i "eg fAerl | ¥ @@ Jera: World Housing Encyclopedia (http://www.world-housing.net) & Tga
TTed T 3R FEAIRE g1 fera U € | g vt Earthquake Engineering Research Institute (https://www.eeri.org)

3TR International Association of Earthquake Engineering (http://www.iaee.or.jp) §RT TAISIA § | ST & o
&< 3rgaTe A FAR 3R . e gffar A frar )
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31eaTy 18. Gfgareil (codes) % TR o4 Wbl o WIS 3R Ty

Wehd © G o foTq Teh HehTe hl demien! ienedT a1 fesie (design) T& faior Rimitar Gfgaraii (codes) % 3R
BT STE € | 3R VT T BT €, Tl Hehl= Hea® a7 9 Wehul o SR Qo AT SRTRITRAT 81 Wehd € | ST 3 arelt s1a
J ¢ o afgareii & SUR W 9 Hehl § ot hT 3 SR 1T &1f B Gehcll © | ST s RO &, S 31 e
T

Gfgal o STEY 5= TRl § YT o AR I aTelt &7l ST Ugell ShRoT ¢ foh WfgaTd I /s aa et & | U9
T Uit (earthquake-resistant) & Hehd €, WfeheT WehU-THTIOT (earthquake-proof) Tl | Tfgared & daR
i ATl ForIoe T A € o ehuRiE e i Sgd SATeT ST 3MffeR €9 § e Kl g1 Ui | Sy uek W
&Y qeheiTeh! UikeheaT Tar ofivoT WehT o SIER 7@l hl STt @ | 7ol o Siia shiel § UF Jehdl o 31 St YTaT
TR B Bl ¢ | SATTT WA TR UR HebT=1 ot fESATS o SR JeiTeTeh Ueh SIeT Wehd giaT § - S o 391 9y
Sraeht grTamT 50 AT (Teh 3TFd HebT St WHT) H 10% BT | Ueh aig 9 3@ SIU al Gigdraii 1 urafies seea
AN BT ST ST @, 7 foh HehT= <Rl GRETT | SHERT HaeTsl @ foh Ueh 9IS ek o SR YigdTall o fgame & s T Hebre
RTS8 g1, wifeh 39 TR &fd g1 Tehcil § TSreeh! LA il hith! Teiterr ¥ g1 FehdT ¢ |

TR 1. U fAETomefi menr & 970 @ O Qo &9 9IaT 4T g 3R et & Ueh o1 59 W @ et & 1 e diford
fop ftm &t frereht @ie (flange) T1eTS @ BIct &1 &1 Tt € | 58 FASIR & & WehY 3 SRTH GRa-TH T (structural
fuse) T | 57 fged & et & 1! [l 317 Tehell &, b & ST el |

Teh DI Toh' i TR T (ST i o STATAT Higa1all oh STTHR Ueh HohT+ ol [SATS Wehtid siet FRITell ehdt
Il | IR HH BIAT ¢ | SHRT Haers ¢ fo feme= et ufikfRafa & germi & W9 (columns), ST (beams) 3TR
i # iy ar o7 Fewclt ©, AR At T ¥ ¢e & SRR @l g wiigy | fHadar Y aR TS WS
(structural fuse) &t I FA &, WHF 7 H (AR 1 3W@) | o 7R v forga aftae (circuit) & we A1




fergreta 4ot war wRfi=il Rt QRa el ©, SHT Wb o Fgwarqul fedl (SIE foh oftw) o Suffrd ST WIS AT &
ST Hewaqul et (SI9 foh w9T) <Rl TRET Xl € | 3R HehTH1 ohl aeheileh shed =T Ud fmfor e g fSrad wemrit § g
&fer =T @Y, 1 ST HehTH1 ohl I UTel 0T SATET FSTeld BIT G | SHehT 312F 3 I ok HehT o T 37R ofi| 379+ 9=
3R F THITh! AT S B |

Gfgarsil % TR T & STaSE HehT=l H ehT o G i aTelt &7l 3T RT ShROT 377eRYT (cladding) T& farmstien
(partition) aRl # g aTett &1fd @ | 39 STeran FHERI o S Wl TR Tef ot off eafer ug weheht 1 T
R da (floors) &fast (horizontal) fewmati # fgeid €1 39 avig ¥ S &l SRkl # & g Fehd! ¢ | ST et
BI-BIE A ft eR-3R {Few Td § (TR 2 7) |

W‘W m

|Ill\\\l\l\\\\\\\\\\\\\\\

..........................

TR 2. 3R fETe Gt adtar @ 7 1 7t g1, at Wby o R Fahr=il & iR S it Rl & w1 a7fr g gt g 1

YigaTy a8 Jehul i AT TF $Hh SR W g dTelt feste= 3R faior w g9 aret @ & oia Gqer o1 b
HITIIT Al € | 3 GfGAT HehT=T 36 HhR o STTIR =IATH HIeh T i ¢ | STV 3 AR U, Yok STEIATEA ShT YLTH
&THAT Yok ShIATerd Ha 3hT JorTT § SATeT gielt ¢ | Sifeh Tfgany =IAaw Hiieh &1 0 it &, Toh Hehl HIfereh 379 Hehl
T T % TR Teh TSN Agek UGW 3 o7 ST ol ¢ | 5 Xg YXIHTH TUTTelt 1St STt Hefeld gt | a1 foR
ST HehI | e Jeruiedt i, S foh et gereeRioT (seismic isolation), ST S&IHTeT fSRaT ST TehdT § (37EATT 23
TH) | ARA H SH dohieh ST SEIHTCT ohs HehT=l H ol THIT g, 3T ef-4fX SHehT ST Sadl &t ST (@1 € | 59 deh-ieh
Y I T IS TATET TEiel Bf Hohdl ¢ | ifeh, U HehT=ii ehl T A Bt @ fob 57 eyfer ekt v Eicil § 3R wyehd
% LA A1G & T TRl | AR % HIH S0 Y& 6 ST Hehdl € | $H G o HebT=1 o folT kT 3 SR g4 et
TR &1fct o1 ST ShYaTT oft Y9d g1 U |




@R 3. gR & uear # YUl GIamuT (seismic isolation) @ik & &1 Yford H@ATTT (source:
https://www.jagran.com/bihar/patna-city-bihar-police-hq-shifted-in-its-new-hightech-building-know-its-
specialities-jagran-special-18522551. html)

AW e

TR 4. U TR (circular) T8 SR (bearing) 8 %8 R Taet &iel e g1d & | 8 Wie & Y 3R 9 1&g Hi
Ut Gt € | 39 TRE F YR HHIT H g¢ & & 9 ST Y 7T ol b7 @ &fcst (horizontal) st & gorss
(isolate) fowaT ST @haT & |


https://www.jagran.com/bihar/patna-city-bihar-police-hq-shifted-in-its-new-hightech-building-know-its-specialities-jagran-special-18522551.html
https://www.jagran.com/bihar/patna-city-bihar-police-hq-shifted-in-its-new-hightech-building-know-its-specialities-jagran-special-18522551.html

S O ST o IR H:

S B T ST 3 g ST SR R 3 T 3 R 3 et 1€ 2 | T A gt sy et v of
HHSTET 741 ¢ | SHIE § foh 59 fonarel & weme Aiferent 3R o fator Ser & wwafaa Hifa Frefenl, s, i
FTfRaett i Aag fierl | & o Jea: World Housing Encyclopedia (http://www.world-housing.net) & Ugg.
T 3R TR gRI fora U 8 | T o Earthquake Engineering Research Institute (https://www.eeri.org)

3R International Association of Earthquake Engineering (http://www.iaee.or.jp) §RT WIS @ | 9 &R ol
&t argae ARy AR 3R . e gftfar = forar 1



31T 19. HehTH| ehl YLTHS TReRedT (design) 3 SR THIET T Hexd

AN A TeAterat St € | TRk ettt o TRoH FATeT TR 78 8 €, wifehe! e Teatardl o e 2 ¢ | §1 Tretferat
% S HRUT G ¢ | T TAAfaar 3T & 2 Hehell ¢, SIS {5 ST, ThIIT 31208 ST o 197 | | & Tttt sia-
T Y ot <Rl ST € | 7S TR AT 371k sTerd a1 Wi o forw S1gferd =T (shorteut) A g 3R ASTTail o7 SaTer
T Ak A el R € | e rmior SenT § B arelt Tl | @ ot e Wk B U FehdT 8, T a8 9T
TR | Aehi1oh! UikehedT 37eraT fEeire (design) AT fATOT 3 THT 1 Tetferdl bl Uar STETHT & <TE =ief UTaT | aAfeheT
T TeAfardl ohl aoTe A A T Bl FehdlT ¢ o6 Hehl WeT W A1 foh «RTmh 81 SIrem (qaiiX 1 3%) |

TR 1. 3R HE TR et ol B Taferd sehie (reinforced concrete) 1 SR & 7 g1 af 74 &ifer g Gehet g 1

e SR Uiy el feerehdl & s T YR SgT o forq weemail Y Ueh saTdeh ishdT ol SIUTe d & |
FHTT+Ieht ITNT SHehT 3TDT I ¢ | 3T 3R Hg forAT IfR=ireten a1 vl fereror U¢ af @ &t St (check) AT
3Tk ShTH T Teh ST &1 BIeT § | IS ¥ TwIferd U9 oS Ugel gid ¢ fSeh! Sife S Bieit @ | 3T Ueh Uged, S fh
e, Y ST e T AT 3T UROTH 9 g Hehd & | aferg site gferEt (checklists) TR 3 forgTst 9 st Agergut
B g |

0 o ¥ fordt oY 31 s Rl St TERI W HaTT U9E el ¢ | Ao 3 ufehar SE B, W dd S {3 Tefaal &
ROTH 9 B | Hehl ehl deheiten! Tiehed=T TR frHTor oft Uen UET &) &1 @ | Ueh T&feret 31ferrar o forq ues Henr ahr
eSS AT TR ST §, 3R fth TehT 37X 3Tk 37eX o Al 31X SEqail i ST W1 8T | Ueh 518 Wehd o SR
B a7 fereret oTR oo oY e 3 T gU HebT ohT fesTe efiet uftera ¢ | 59k fore oSt samet Seeh, et




2

3R W o ST § | 9 Ufehan H el ot GHTeHT ot gt § | SHifery gt festre= <1f¥rmar & s Tk weiten
T ST Bl ¢ | STS-9eTd, ATel 3R sreht ferort &t Sifey/afien el @ | 399 3 giHfea foran S gehan ¢
R St aftehed=T war famfor Sfgarsil 3k wreeni 3 o1ged § (=R 2 39) |

el
WARNING! ’i‘l

Iy '—l - 4
TR 2. g Teferd @shic (reinforced concrete) I SR &t Sire/THeT fEsre= ST fA9for g1 TRl w1 fq g oy
5T 3 AT gor ot GREIHE TR 3R (w07 Fisrreg a<i% T gre |

3T 37 fferer 1T @ U for oo ot Sirey/aient g3 € | 3 off U8 6 3 St forem Y 8 | orn 3 i o $U H
TS €2 SATEUT 3 AR W, T FoRelt gt 3Teiifires WirgT= o ST 3 S&ehl Sife &l § | 3R 3 i g8 §, A 3 gl =gy
Mol & 3T foTT SoTeT U9 ol | 59 ke oht wEiter 3 aTe fmior 3 SEanae wweg, SRR wrierdl B argafd & forg st
foPT STTa € | 3R SRR frumT 31 S&arail hi dehrieht S el it ohdT @ dl 31T Teh §g <eh 314 gl §ehd ¢ fob
HehT B TR JeruRiet ST | B 3 ST 3 3ht STea ¢ foh fomior 3 axamasil # St it deheieh! uikehe fewre
& SIET AR

Y I AT oh IR H:

AT Y G T § Yehul 3R TARGL T Ik TATEl & o B == Y 7 @ | Tehr1 bt Yehudiel S 3 adient i oft
HHSMET T4 ¢ | 3WE ¢ foh 39 fordrer § A wiferenl 3R wearet fomtor Sev @ qwaifea =ifq Fraient, e, ok
sTfRraTet i Aeg et | & @ Jea: World Housing Encyclopedia (http://www.world-housing.net) & Tga
e 3R gl gy ford U € | a8 %1 Earthquake Engineering Research Institute (https://www.eeri.org)
3R International Association of Earthquake Engineering (http://www.iaee.or.jp) GRT TS § | S9 oI ol

&<t 3TgaTe =Y AR TR 9. wreg gffar 3 frar g 1



WehURI et SHRA
31T 20. HehTH| oh fHHTUT o THY S/ qHIET Sl Hg<

3TEAT 19 B HehT hl Aehw{1ehT URReheT 3TraT f&STeT (design), ArSTT T4 fH=ri o STuTer & Sriferd Sife o7R Gter
(checks) TR SR 2T 72 o7 | 39 <=t § 3 shgt T A1 o HebreT 3 fmfor it ergmfa o @ g Ui Trfien e € 1 3R,
fomior 3 ugel a1 g BTt § Ut ST SfR wHien 81 ST <=feT | SHH HehTd & Hifelsh ol I deci! Tgdl ¢ foh Gfgarsti s
ITIUTA T 8, TR Hebt=l H A ehuRielt ewa g |

3TTeAt AT HehT o fHATOT % SR STt § | STehY @l ht kg, HehT=l ST aTelt shraf=al (companies) ot ST a1
TSI | ATl et € | S0 J sl ST JSTehT G-I TESSTTSH T SIJUTe el il § | S 9 3 ©iel ohl 5
BT et €, 3¢ TToid aloh & WIS et €, Shishie (concrete) | %A HiHe (cement) 3T SUFNT il &, AT O BRTeT T0Ta=T
Y Sl ST STAHTE T & (TR 13 | ST TR gevenait & {51 Toh a1 7ehr oft 9ok o SR STaRIerd &l Iehal ¢ |
3TUeh! TR TUTET aTel SR fHHior s STg e ST (AER 2 <) | Aifeh 3R "R ST aTell sha=1 isT
TS &SI 1 STTUTET el ©, AT TR o Johd oh GRT GRI&TT Tg ohl TS gt & |

FT o9 ) "
’.—‘ ; : ° : /
i N ] Y l‘

TR 1. o7 T Gk ©g o ST g1 76t 8 | 3 a1 11 ¢ 1o fmfor qraeht arrest & Sgeq g |

HT TR 3 TH-UTH o I fmior famit 3 grr fmfor 3 SR grafiEt i qoremn wnfud @ & o g e
T ST ¢ | 3R G128, A 31 Frasi o1 Irer ot | 37K U1 78} ¢, ot fore faferer s1ferrar 3 smass w1 fesirs
fora @ 39 Fermior & SR FSeor e 1 Hae o | SHehT Aaad ¢ for S1TRIdT sl THa-awg o feior &5 511 e
farfre wfafafern o1 staretiohT ST BT - TaTHeRR fohdt Texarqul e & SR (TR 3 TW) | JaTedoT & dR W Wt &
Shishic STeT 3TN Bideen (formwork) TR 3 Tget Tiel ohl D! ol STeTeA ek fohal ST HehelT ¢ | 37T ST & ag oft
us for fomfor et & o s g1 =nfey, S o fmior 3 ofa § g wnfua foran S ass o festmeT oik arht
forei s aTer gam |




AR 2. 37 &Y (column) F S 5 FrI-1 & TfEAT3N 7R TThT & 3T gl & | Yob TEAT 37T 9 YT & GRIT
TR TR &7fa &t HTE TR |

=T T

) ke - CBIE e e e it e 0 i D
- ,',p";r-;-.—--—s..’,___»-...‘-..-'-: —

- £
s

:

TR 3. 10T 74 & SR ek SIfUEaT &l IR-R AA107 &7 QR 77 A | $99 F A fonar s gehar g &
fAwfor AT U ARl & SgET g

FE TN FET0T 3 SR Ot GiHTEd s § g aTel T ol ST 9Ted ¢ | 31 uRfRafeat o mafeat o)
TSR STl ol Tal el et ITal | 7okl | AT Jehudiet &7 o forg fesms st ariferdl @ &=
T TR T ¢ | AT 3T 3T TR ORI i TS {HHT07 2hY ooTg F 9ehy o | | Srel? 991 Al s
e % SIS 81 el ¢ |




S O ST o IR H:

TGl Rl T YR § YUl 3R SHRA! UR 3ok TATEl o SR § Tl ol 718 @ | Tehti ohl YehuRIE S o asieht sl oft
FHEET T4 ¢ | SHE ¢ fob 39 foharer @ Heh wiferehl 3R we Fmtor Se @ geafaa =ifa Freiveni, e, ok
TGaTati i "eg fAerh | ¥ @@ Jea: World Housing Encyclopedia (http://www.world-housing.net) & Tga
et 3R FgdifiEl gRT ford 1T € | a8 & Earthquake Engineering Research Institute (https://www.eeri.org)

3R International Association of Earthquake Engineering (http://www.iaee.or.jp) gRT YA § | 59 & oAl
f&t srgare B FAR 3R J. e gffar 4 frar g |



TehuI et SARA

AT 21. HEhI oh IR-GTET (non-structural) f&EGl sl TRdT & s

U Yhel o STTCHTLT STEATT ehT o SR HehT=l shl YLEHT T (structural system) TS 3R Tl 8 Tg- aret AT
Y GREJT IR I & | I = ohT YT S & YTIHT HUTTeAT ST ehd 3 SRIF TR JohdT & S=THT | 3R GRET Jomedt
GRIET et § o S99 Al ol ST ol WaRT off S 2 ST ¢ | 39 fufd & Jehd 3 a1 Tenti dht TRaT Humfer &t
forthTarclt T & TREA T Y G9E G Fehdl § | SR HehT= o STeh! fg&dl § i ateit &xfer oht o foparm SR

3R W o SNMYR T @ A1 YT GIIHT UUTTet T {8 T HehT= oht hldd 30% BT Tohall §, STel{ch HehT=l oh slTehl fgedl
1 ShIAT 70% Tk ol Fehdl ¢ | HehT o S @S| ohl ATHTY T | TR-ER=HTH ool (non-structural elements) gl
AT | Uk i fAEA, ot eeed (tiles), 3eRUT R (claddings), TR (glazing), frTeTes <R
(partition walls), e Hifel (false ceilings), T& #{~eeT (mechanical) 3R f3rercta (electrical) = 31 Wehat
2 | S 31T §H Hehl= oh e ohi dTeh] =il o oI § WY e =gy, St fop shidht Hgth 2 Fehd! ¢ | A TR-TREHTHS

TR-EReTcHe foedl ® &ifer & 2 ShROT ¢ | ol Ugell shRUT § LI UUTTed! (structural system) =T &fst (horizontal)
feemelt & faeha (deform) BFT| ST STeIET S &ifcdl T GERT HRUT @ YT UOMERt | Jehd o SR @RI
(acceleration) | $eX°e (internet) W “nonstructural earthquake damage” $g- W g TRY AL el Hehell € |

IHI < IHI

TR 1. 9T 3 gt (1) 7R IR (2) Teh GRaTc W (structural frame) 1T (floors) & SR 3R 19 1 f[quTreh (partition)
R (2) B B o i aoTg @ &faud g gl g |

ehT % SR &t fama= (deflection) 3R el (deformations) &t asig ¥ ¢ &Y MMERT IR frarsreh
(partition) e &1foRd B Tehelt € | &1 Tk SU e (floor) fHaret aet <ht ot & sarer ferenfira giar @ af Tt et
H egfer ht GHTET el § (AR 1 3@ ) | 3 <1 & ohl o1 ¢ Toh EReToHeh hAererd (structural frameworks) € @@




&Y RI hY TeTTT B ShIthl eTeliel 81 ¢ | 59 IRl | &7fe) ol o el o fory 3¢ oft eT<iierr ST ST Webal €, AT fiRe 3¢
W (columns) 3R SR 3 qeT A 3TN {3l ST Hehall ¢ | BTei[oh, ST a1 fefal § €t o UfkeheuT (architectural
design) W ST TG s sl TEd giail ¢ |

=1

TR 3. §e T 1 U Amt & & U9 @ g2 & 14 (R 7 & | fam= 1 areht = fgear ot eifawwa & (N. Allaf) |

3TFERTeT TR-UREHTCTeh T hY o GRT ©RUT i aoTg H SIfuRe Bt @ | TRl diist ohioeT <hl aoTg ¥ 3 a2 Hohdl
& | 3T Sitg ot 37erT B ek €, FSreh! aoTe @ ot iR Tk € (TR 2 - 4 W) | TR o 37X il S 3R Rl et
1 AR A AT A T T ¢ Al A fvesh o X ST Wehelt & | S9 oW H A1 o SRt Rl <e ug Fendt @ a1 R oY aegqd

2



oY ge gerdt € | fUrae ekl @ &8 3 g fieft f fo TR-EremTares awl ot aer, SR a1 Tedl § Aefer! § Siie 3 W1
T | Tr=it Y Efema, 3T TR SUHION oht &R gTel B dfey o a1 I1fey | el df hd % SR A {Erde a1 gere 9ehd
2 | % IR 3H TIoTg Y I UM § Y TRET WIS 3T 16! gial o, AHfeh Teht =itotl oht SaTel &1fl Tgd Tenclt § | il
for SueRtonl o Tt o SR ATe-dfhe (short-circuit) i asTg ¥ 3TRT o7 Hehell § | FEMA E-74 Raié & TR-S=H e
T ol YTEAT YOTTER! 9 SIS 3 T o T aioh SIdTT 7T ¢ | S0 J g dliehl WX 3T SATell T qei-TeTeh &9 J &Y
2100 A gfgarh st § § 3 fhwmrdt adishl o1 aenfera Su=mT foar Sy |

TNy '
TR 4. T eHT 1 SRS STERVT AR SR TAGHT U WehT & GRT &ifaas g et |

(a) (b)

] ]- ~h A+ +\ hA 2
l,,/ /// >\\|| \| W’ ( )
'\’ ) j”l /”I "\If-.
(c)

TR 5. Ut & 8 (a) 3R IUPTN (b) FI WY & SR &ifd @ T o fo7q GT GIIT JUIeit & g1 7641 & |
§q 37T, AR & 1T (c) & UTgY 3R 899 (ducts) &1 &R Rl (hanger wires) (1) & @19 3= aRl @ oft G&RT
) FAawEre |



S O ST o IR H:

TGl Rl T YR § YUl 3R SHRA! UR 3ok TATEl o SR § Tl ol 718 @ | Tehti ohl YehuRIE S o asieht sl oft
HHSTET 741 ¢ | SFIE § foh 59 fonarel @ wene Aiferent 3R o fator Ser & wwafaa Hifa Frefenl, s, i
TGaTati i "eg fAerh | ¥ @@ Jea: World Housing Encyclopedia (http://www.world-housing.net) & Tga
et 3R GgdifiEl gRT ford 7T € | a8 il Earthquake Engineering Research Institute (https://www.eeri.org)

3R International Association of Earthquake Engineering (http://www.iaee.or.jp) gRT YA § | 59 & oAl
f&t srgare B FAR 3R J. e gffar 4 frar g |
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o 3
AT 22. §4 G I ohl WehUUHT &HAT ST (retrofitting)

WRA 3R g & areht fgedl # Hepr Gfganett (codes) 3R WHeh! (standards) & fgame @ 5= S ¢ | bR ot &8
HehT WeRURIE & o forgte § SRRferd 8 Wi € | 4T sHferw gran @ o6 oo it o1 utem =gl & uma, an R
Yfgaratl # GuR g ol asTg ¥ ARl o [T STTavdeh el §HaT H dig gl T | $H a¥g o HehlHl hl Hetadt agi
&Y TfshaT T I (retrofitting) Fed & | 59 UfehaT sl g Ush SIUR AT & @ed § R {g i Tt wed
fafeReaT (surgery) & &t ST Tehell § | ST T G h b UIRATSTTS ohi TR TORT (seismic surgery) ¥t wgt
e

WY &1 H HeRTH! hl YGRS hl STEXd s RO & U Tehell § | ISTEI0T o AR W, 3R fohelt werr ot SrgRfar
T ST § Y SHehT (SIThfeT STl &l STt ¢ | STIeh WX UR T i A TX AR o Heht=l ohl Yeg fohdT ST TehlT 8, 3TR
fordlt 12 1ok 3 SR TS STH-ATeT <Rl &ifer 37X STY B9 dTel 3TadTS bl ohi TSRl ST WehdT @ | XSHTRTETT 31T ot
ehT o R Sia, SRR 3R ASHIR ol ST T Teh AT AT ¢ | GHT TR W SATET Hgwequt Jehrl, o9 foh
ATt 3R ferrmerat, s Efthfen o ureafierar € St ¢ |

IR 3 Ugel =ROT B HewT= hY fRAfT 1 3Tkt foRaT STTAT € | Uk Sqalt STT¥aT Hehr <t TR wfea ol i
THST AT § | I8 o AR W, Teh eeiielt GiStet (soft story) (1€ 11 3@ ) AT fRR #1f*R=X it (discontinuous
walls) (375 12 TH ) Y IoTg T Ueh 1S Wehd B HehT= SRTIRT &1 GehelT § | TehT ol 35 § off dchiedi= yrfera fomor
TGl ST T =T Hehell ¢ | ITE0T 3 AR WX, hishle ¥ I YehuRiedt Weh 1980s & o Y& g & | fomfor & e
TTEAT Bt FESET oft TRl Teayl @ | 3R e ekl % SR WeRiF ot 3@ S df R-yeferd (unreinforced) g€
& AR T o TR | ISR Shl T Tord Tgel g |

TR 1. 9T (a) & T TR (column) T SIFHE (cross-section) T¥IAT 74T & fSrd 90° o7 (bend) € | o7 & RTF U4 &wT
o gfy g1 7 &, foraehl aoig @ aF FoTe T SATYT 37K €T% (tie) SR gl JTgEit (91T (b) ) | 9T (¢) & 278 ot Gfgarait (codes)
& fRQTe @ 135° T HIGT T & | 3R ehy o SR &= &y gl oft Sirer g aa oft a7 mreft 18 (d) |



2

3R YEAT SR H (SIS hl T HEd gl ¢ i foRT Ueh forqa Sttt ST Fehcll § | AT o e TRaFTETS
Tl ohl 31iTRIeh T A IS o @ T Tl =eT HohelT ¢ foh WieT ohi Do ol et dilieh W o1 1 @ AT a1 (AR 138) |

Teh HE@YU! TaTet 3 ¢ foh (SRS fohd TR aeh <l ST | T HehTH skl Sa-T HSTeId ST ST =fey o fo &
Moy GigdTsti & &Y & A, a1 R It T TR Al GBI @ oft S| oo FehdT 27 gleliich & TR i
IR F ek 3 SR ATET &Ifcl T WAl @l ¢ | Ffeh (SR Teh Tiicll Ufsha §, e SR THSIT - Usd ¢ |

9 TR ATal T ST YEIfthe et Gty 3R fEeRor daR i § T ST g |

ek HehT= ohl YCITUh{TT ohg adiehl d ohl ST Wehdll @ | X HehT+ hl 31T dileh ¥ 3@ ol S gidl g, 3tk 98 S foh e
SRR 31U g% Ueh HLST ohl 3TCTT Aioh O 33T ¢ | T Tl | 31 Tehll chl STUEIT SATET HRAT i ohl T it
% | ITTEIOT o AR W FH Heht=l H AT GATHS (structural) e a1 fR 589 (braces) 1 fEemaii & o= U Heha
g (@@ 2 - 5 3W) | 7K T TR Thl | v ok fw & € ¥ SaeTes 9 (elements) T 31 ST&Rd gicit € | F©
3R Herrl # fath W $e &t Eari i STg godh! SR @i & ohTH g1 ST @ | s IR Hehl ol fordt ot Tig ¥ vaia
WeRURTE ST Gl & ST Hehell €, 3R SHeh! STg Ueh AT Heh[H ST+ 3l ST Bl § | §e3e W “retrofitting building

for earthquakes” $&- ¥ %% I 0T b € |

=
L1
—
=
=t
=
e
P
=
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AR 2. 3T 3ATe 1 Sifthe & g4I fR9mai & g1 72t GraTcTes e 37K 37! STYRIFIY (foundations) T

Uil
el e 3 YRl e weiicl ufshan € 1 & fRfa # 3 o uren G oft =1 &) ot | grettfer figh & s =R (adobe
housing) T AT ST 3 qe-TH &I A<loh SUersd € (Vargas-Neumann 2011) | 39 df s IR g9R U9 Wiffq
YT 3R U B €, Foraeht artg @ g STGRIerd HehT=l | g1 IS WehdT § | Aok, Wforsy 3 forg Henrt ol Jermyedt
&TAaT TS S oft 640 2 | 39 oRe A THT & 1Y FR-R IR 7ol # JehuRiet epar o et |



TR 3. §9 HHH & MR g 7 oI Hieh GRa1 ol o ebelt @ it foh I B (framework) & ST
SHIchic T 74T HHaT & |

EE

T 4. ifthe & A7 &a & S9q g T g |



AR 5. 39 g &1 SR & oTeret & ael ol o7 % 9 oI & Foielcll HaT= 1 T g |

9 o gad o aR H:

TGl <l T R § Yehul 3R SHRG! UR 3ok UATEl o SR § Tl ol 718 @ | Tehri ol YehuRIe S o asiehi sl oft
TESTET 741 2 | SHiE € foF 39 forarel @ wep Atfereh! 3R e fomtor I @ wwafaa Hifa feafen!, s, 3
STfRrareti @i Aeg et | & @@ Jea: World Housing Encyclopedia (http://www.world-housing.net) & Tgg
1o 3R gl gRT fora U € | a8 % Earthquake Engineering Research Institute (https://www.eeri.org)
3R International Association of Earthquake Engineering (http://www.iaee.or.jp) §RT YRS & | ST &R ol
&t ergaTe B FAR IR . e gffar 3 fFar g |
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TehuHl SHRA
3T 23. TR ohl eI ST o MYk alteh

o gferan & et (civil) AT A € o Toh Wbt sht Sehuiell ST 3 folq SITeRTRTeT sht Hoterd ST Sge STedt
g | fordem 3 ® o Ueh R Toterd SMeRfRenasil <l ot & ek 3 SR HehlHl ol 97 a1 S § S=Td 8IaT €, I8t
AL TR S Ao SRS ht aoTg ¥ Heht=i § ShTh! YehtRIe Foil HaTfed giat § foraeh ST SR &Y STl
H geTTcTeh SATET S i ¢ |

1960 o X H Ueh =I5 dAhwiteh a1 TRINT {3 AT &T: et et (seismic isolation) | S8 dehwteh 3l Aag & Wehte
T YehY 3 THTE! F HIUhT §& b T ST Tkl § | HobT= TR SRR & s & o IR ehdg fErera Susior @
A & S for &fost feem § or=iel dt Sedf fen # &R gia € (A& 1 31K 2 @) | S§ dehrieh ohi YR faeme (base
isolation) ft gT ST @ | SHERI ToTg A T o GRT YehdT Solt bl Ueh BT & & HehlH deh Ugd Ul ¢ | $Feht
T HehTH ! Stel-foafad (ball-bearings) R T ST & &Y ST Gehell € |

(c)

AR 1. (a) YT TS (base isolation) Aok @ 5 Tl A oY & aRT (i 4 gt &, STl (b) Tk
Wﬂmﬁfg@‘ﬁaﬂ!ﬁ 1eT gt @ 1 FW & gl gl & g Y-RT (ground acceleration) 9 g (c),
Ao (a) & gUITa 77 wenr & farepfar (b) 1 gorr & Bl #T ¢ |

ToIY TR MYk Yehtia fEreria SUeuT 168 & 9IS Tohel 3R Wil ol WXl ol fHeT 3 o 3 | 91E | 59 g 8 o
(lead) 3T Teh goheT HY STl ST T, FoTeeh! aroTg & SUSRUT Wehti Sl o Ho g ol 3TERNfua (absorb) & ard
€ | 3T g 31T ARE o U0 ot I Y & | Teh IaTex0n ke Uge™ (Friction Pendulum™) § | $9 30T



3 Haigl o s forATa= gIdT ¢ | 51 Tcigl o s 99T (friction) ShTthY s W1 STTAT ¢ | S W “seismic isolation
devices” & X 39 fTa TR ST ST TG SRl ST Fehell © |

TER 2. HH & =19 BTt 77 & & FohR (cylindrical) fFerma 39T (isolation devices) 3d ST Tohd & | &7
JUSFITT STERIAAT 3R T & &I (column) J Fiegq (bolts) & ATETT T ST TATE |

WeRURIE &THaT < Y F et faerTa deheieh ol Ueh @iut 6Tk (gold standard) 2T aRg 3@ ST TehelT € | A deheileh
TR o YL T TR-GReTeTeh (&%, 3R Hehl % 37e o WIHH! ol Wehd o SR GRIAA T # 9o ST
TATET Bt & | ST, hierwif-a R <geficius § Siferehier Y STeuaTer Wehula foremTTer deheich shl SURRT &hid & |

HhTHI el ehuRIE GTaT S % F 3T Mfieh alieh ot € | 3TTER0T & IR W HebT=l § SUR (damper) ot T 1
gord g, Forad JohT T W7l T BIdT @ | SER gt § UG foht ST+ et Wifehs 31saferd (shock absorbers) &t aig
T A § | HE IR 1 Ueh JY fomad oft § (A& 3 ) | SR ehd 3 SR HehH1 B Icqo HH ohl A i H shdh!
TS B € | 3¢ U SRS 99 (diagonal braces) 3 SR 9T = AT STAT § (AR 4 ) | Toh Aehieddeh Tl
T oft 2 frad 9t 9 (brace) ST a1 ot FTH AT @ | VY SUHOT o aifcrenT 18 9 (buckling restrained brace)
gl ST ¢ (TR 5 ) |

BTt & ot | feATeT (design) &Y Teh <5 TSRO U=iferd g W@t €, S aifa-eft (damage-avoidance) fesme= off
gl ST & | HebT=il o SReTeeh Teed, S foh e 3iR hH (frame), 38 ave 9 fesire= fohg ST € o6 &t syeha 3 R
exferred 1 2 | 39 TS SrauRon B aifd gt § fRifRya St sraiehl (absorbers) ® gidil §, fSreh! Teh ey 3 o1 STae
T Gl ¢ (TER 6 3R 73H) |




AR 3. YT & TRIT HHH HH HI & 7 IuFerd SR (damper) |

TR 4. 17 (1) 3R TR @ 7 B F16t 7o & [&hvitT (diagonal) 99 (3) & FW SR (2) e &1

TER 5. g AT LS 59 (buckling-restrained brace) 'ﬂ%‘lﬁﬂ Tl T TfcRIe 3 o QT J Tepr= / giv aret =
! rTafed (damp) FAE |



TR 6. 3T UTT FH1 Hishle &1 & TR (1) STIRFIAT (2) T T i St (3) F §RT IS &, S o Y7 & gRIT
ferama srgwe @eelt & | 39 %9 A et &l Ufgeny (5) faghd i & 3R Ueh 8 aoh M@hd1T Sl T STFeiaor e §
WWW@W(response)ﬁWaﬂFﬁél

TR 7. S IR & ot & &7 Teh So1l 379909k (absorber) |

ORISR T Aeheiich Taferd feeme (design) Ugferat sl ot § shithl STfee ¢ | SHICTY SehT SUANT Hod 3TeTet 1R
U fafaet 1 Rmaren o fAeem § oft foran S =nfeu |



S O ST o IR H:

TGl Rl T YR § YUl 3R SHRA! UR 3ok TATEl o SR § Tl ol 718 @ | Tehti ohl YehuRIE S o asieht sl oft
FHEET T4 ¢ | SHE ¢ fob 39 foharer @ Heh wiferehl 3R we Fmtor Se @ geafaa =ifa Freiveni, e, ok
TGaTati i "eg fAert | ¥ @@ Jera: World Housing Encyclopedia (http://www.world-housing.net) & Tga
et 3R GgdifiEl gRT ford 7T € | a8 il Earthquake Engineering Research Institute (https://www.eeri.org)

3R International Association of Earthquake Engineering (http://www.iaee.or.jp) gRT YA § | 59 & oAl
f&t srgare B FAR 3R J. e gffar 4 frar g |

References:
Advanced Technologies Introduction. World Housing Encyclopedia, EERI. https://www.world-
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o g
AT 24, Yohd | Y& H Ugdt A1 (urban planning) st AT

39 31T | fUset e hl got1 § ek SATdeh EfYehiUT T T § | gl 0 o1 WR ==t ot Tt § o vl et foiiora
(urban planning) =T ST Tek &, WX AT HHETT ol kT o fSATRIRRY TaTall © s/ 3 fory fora 1 gerar § | o
ThR YIS AT T T dl Tt S-S AISTI3T & AISTH § GehtHes AT ehl UhATH sl ST Hehdl g, ST T
et RIS & a1em & Wehd § HTE oht ohH fohaT ST HehdT € | ST kU o o1 39 & o fShaTeharTdl ohl amag gedt
WA H Heg e gehdt g |

gt ForrsToR! ht forelt &1 o ferehTe shl TET IR XA o fofq ehda @adl (seismic hazard) & AERE (maps) &t
TR Uit @ | U AfeE | ufeha wehdia wieed (active earthquake faults) St SIHRI git § (39 & # fmior
TR o ST =few) | SHeh STeTa SR fRgT (soft soil ) W UXAl At & +ft 31 Al § ffRa g € (AR 1
W) | 31 A | ek o IR0 g ATl J-geteRtT (soil liquefaction), s7&&@ (landslide) a1 Wehthid (rockfall),
T GATH Rl =Y A Gageiter fewal s oft gwtan ST ¢ | 39 gaAnel & YR W et e S giawned, S
o 1firer= %% (fire stations) 37 3TEUATer, oht QRIAT &1 H T <hl SHITRIRT 3 & | 3T & o FoId WA (el
rST{~ieh S THTY ST Tehdl @ | $eXHE W “city seismic hazard map” €+ ¥ gf-am W) & U9 fRT 7T 39 g &
A T S Gehd € |

TR 1. AfHTe, <TAAUS HT JHUI AT | &7 B & To@ 8 Wi diear ghiit | 3q9 St SaraT yeuig diear
&= C 9 ghift | & D & qo SI1eT dierdT &7 oY g1, 3R 37 & 3 37e¥ ot God T@7el [Rfet o7re7 37 & &7 A gt
(Wellington City Council) |



wgdl farstehl (urban planners) % forT gEst Tod STE S @ e GageiterdT A=A (seismic vulnerability
maps) | 9 AHEE § Herrl Rl Araferes et FagRiterdT quitdt St @ St R el & wdeyor R siftrifien
foreetoor W e gt € (AR 2 ) | ST 50 T T SUART ehdid Ta’l (seismic hazard) STt e & @rer
foraT STTaT @ Y g8 91ehT o SR @I aTelt Srelt &ifa w1 Sieren i €, a9 &9 & gaieH # Heg Ao )
IETEUT o AR TX, 3 & ohl ELehRI TRITH S ST RI o 3TN TR TH @IS Gehdll 8, fSrad Tgeh! &l Hiers ders ST
T | SHY ATATAT SATET GITH BT Wb, 37 STTUTAehIe 1= SaTy STEr=t § 39 & H Uge U@t | ey 3 SR shft-aft
T ATCt STT FST T HIH ¥t ST §1 UTAT | SHh STeTal TR TR Yae-eier &l o HehT=l ohl 3TR Arerct
U A | HehTH HiTelehl ohl HEE oY Hehd! ¢ | 3R UHT fohdlT T o 39 &= o fondlt Ufcrgiiae fe@ o1 @y s=n &
TET ST GehelT @ | 3111 YR HehTH1 o 1S ek o G-I -TE @I ohl YHTET Teell ¢ |
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ST e & BIRETEY U B

TER 2. UF V¥ H YU Gag-eicrar AT (seismic vulnerability map), forad AeMl & TR TF 37
STRIRAT &1 7t € (M. Tafti) |

el FrEsTeRl B U SRR (interdisciplinary) gel ® &TH %A & JEd gl @ | 39 gaf | YRa-TcHb
RIS (structural engineers) ST §FT ¥ ST& ¢ | S IR THT a1 T ¢ T3 e R T a4 (regulations) ST
A E S8 9 3T § Hehe A eI S ST € | SeTeR0T 3 aR e (ground floor) # ameHt st wifeh
(parking) S/@T @ HehT=il § erelielt ARSI (soft story) ST THEAT 31T Hehcll § (T 11 3 ), AT foh TehT-Al hY sTetehi=al
1 SO oGl o Gk il T T I SIFAT e T fR=R Rt (discontinuous walls) @t fefe s Gehelt §
(37 12 W) |




S O ST o IR H:

TGl Rl T YR § YUl 3R SHRA! UR 3ok TATEl o SR § Tl ol 718 @ | Tehti ohl YehuRIE S o asieht sl oft
FHEET T4 ¢ | SHE ¢ fob 39 foharer @ Heh wiferehl 3R we Fmtor Se @ geafaa =ifa Freiveni, e, ok
TGaTati i "eg fAerl | ¥ @ Jera: World Housing Encyclopedia (http://www.world-housing.net) & Tga
et 3R GgdifiEl gRT ford 7T € | a8 il Earthquake Engineering Research Institute (https://www.eeri.org)

3R International Association of Earthquake Engineering (http://www.iaee.or.jp) gRT YA § | 59 & oAl
f&t srgare B FAR 3R J. e gffar 4 frar g |
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TehuI et SARA

3T 25. FATHT T HehTH| U AT

fEeR 26, 2004 3 FATAT T TR I 1Y I (&5 HGTHTR GATH! hY ooTg ¥ AT TR W &fdl g8, 37 31 St
% ST TG o 37T 37T aTel ehd o ARl o Ul STATeehdl it &1 | Ui HeHRR i 31t 7@t (Pacific Rim) & Teh
I foRaR B AT Y oTg A 31 arel Yol (inundation) % WaR € | GATH! ohl aoTg F g aTel STTH-HTel 3 JehaT
Tt gfaT 9R 3 goiEl El 7R WTedl o Sfoer § Y TR § | ATH % SR UK B ST Aol STeRIE W IRl Siel ot
% | TR ¥ I TR QTHIAT GATHT T UfeRie el o UTd € | URR, T 3R hishie ¥ a4 Teh off 5% & Hehd @
3R AT T A Sgd UTH ohl SHeTs of Hiek o 379 I 8l |

ATl % WA B GESH Y YERNd RIeusR (architects) 3R IS (planners) 3§ & % oS A
(inundation maps) ¥ FXd § (TR 1 IH) | ST AR I Yehdld TR o AT (seismic hazard map) & oft
e foRaT ST Tehdl § (31919 24 W ) | 39 IhIAl ¥ et AfTEaansti (uncertainties) 3R if¥reheusrait
(assumptions) 3T & & Tad §T YATH o AT ol W i o aiohl UR foreR foham ST WehdT § | GTEATTeh & dich hTeh!
Tifaa €, S o6 SaRl (tsunami walls) 3T f-rToT, S5 TS aTet Urel shl FemidT & e, a1 {9 gatd (relocation) |
SITa # wEferd ishie (reinforced concrete) § ST WY WRehH EARI | H-UTA el TIal bl GATHT & F&TT i
ST T € | 31 SARI bl ST ST T TR AT g 3R TAfaRur I g9 it goE ot 2id €, Afeh I Sar gee
FEIRIYUT St T B gl SATET TATTHRI Bt € | A Y IS GATH Rl e St ST R o €, eAfeh O 31k ol
TE Y U 3 T g T ST ¢ i1 o T ol STl § | s @il B G & unfe af&qat b1 gt oft o s
e

TR 1. GATHt & GRI aTett 3 A9 fewat & Gnfae urHt &t Sarg guifar arfa (Roshan et al. 2016) |



ATt gatarEt = (early-warning systems), 3R G fHema ATl Sl Ugeie TR W @ & qrem 9 oft a8
I ST 18 ST Gebell € | AR 0 SHTEH UR, ATH o IT=t & TATIRT Sael aeid & o shithl R Aok S1g 31T Hehel!
81 e IR AT hl GoT 59 o B uge 31wt 7, 3R U H el QI STg aek S o1 99 gl S | 39
uftfefert & gt 3ed frshmor gl (tsunami vertical evacuation centers) % HIEAT H € S SIS I el §

(TER 3 TW) |
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TR 2. Yo GATH (67T (evacuation) HIFEA (Oregon State University) |



TR 3. Geh TR GATH (TSRTT (evacuation) Fg | SR [HEhH0T g 37T UTT & &N o [T g1 & 1

Tk AT 319 T BT =Ry, Forad e G % SR Uit oY SIH Sres @ S0 GRIA g Wb | 99 s §
vafe ERURIE &THAT BT TfRT | SHeRT HATs ¢ foh $7¢ TTHIT WehlHl | gl SaTel sielt o forg f&wmms= (design) fowam
ST =R | 91 o &R Areg, Gfgansit (codes) T SqUTer oft S @ 1 3 oft e ® T S ey 5 A s e
AT TaTg 3R U=t H ARt it Y <iie sl et o |

9 o aa o 9K H:

Gl T ST YRl § YRl 3TR SHRGI WX S1ch Tl o SR B =l bl 7% @ | TehTHl bl ehURIel S o ikl ol oft
THSTAT T ¢ | SIS ¢ for 59 forare & Henre Aiferent TR wor fomior senm & gwafeq fifa frafen!, FReeel, 3k
FTf¥RaTet i Aeg fierl | & o Joa: World Housing Encyclopedia (http://www.world-housing.net) & Ugg.
w3 T E g fer@ U € | ag ol Earthquake Engineering Research Institute (https://www.eeri.org)

3R International Association of Earthquake Engineering (http://www.iaee.or.jp) GRT TSI § | 39 7R sl
Tt sTgaTe AR FAR 3R . e gffar A form g 1
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