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(Roof)

4. T & A ¥ B WX UF 9IS (shade) T 29 § AT ST @AT & |
5. i =ui Fret &30 # B AR WY B TERT {CG) sheets) & 9913 | T8 99T | AH @Y

T B B R THA P T 9 B wr o et &

6. PIH B ARG BT SUGIT 919 TT U9 T T o™ 4 frar Sradar 2|
7. 9 IO AH1H W9 D B B 31 0 797 99 € | 39 R ¥ iR 9 ) 9w

(CGlsheets) T WY §u7 oA & afy wopal &
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1. uﬁ:sﬂﬂﬁw{ﬁ%a@w—waﬁﬁ,aﬁwﬁ#ﬁ%w&mﬁmm%l 4, mwﬁmﬁﬂwwﬁﬂﬁﬁﬁiﬁwﬂ (Rraa %) Frsy 98 @7 3

2. A afy & 9o & ford e el wr B | 2RI oSt 9Ed TER-IER e we ok R ¥ |

5 R A A oy < A SR BY o ¥ i T & oY Sf Ag B 5 5 @ 5. ﬂmﬁ%mqﬁm%mmvﬂ#ﬁmﬁm?ﬂﬂﬁﬁaﬁgﬁmﬁ%m
I TR 0 FRE T SR oret et Y SufReify srearafly @ forg &, Wi f e ﬁﬁﬁﬁrwwmﬁlmmw%aﬁmﬁsﬁmﬁﬁwmﬁaﬂvﬁw
we, HSR T8 1 ol B | TER P HUR TG A |

15, sfaRad I B oSl (@IE)

[Adding more rooms (detached)]



1, D1 3R AT ATl DI WG g% @ | FH—ERA B AR T |
2. TS SIS & ford 8 315 ReR® / AR / HEH aTel GRY (anchor bars) AISY U8 & 8. T a=A H el W 3R IE YHARTT T fF 1A F1a9 B DIedHy AT G TGm T4

TR TR | o, 9§ BIC U D! TRE W N |
3. JffRe v B e dgR AR | 7. Srart &1 fFmior & 3R erE Frem ¥ B W |
4. e AR FH B ford wae-uRA Zem o = | 8. feunfl: e soRT @ 74 HuY BT Frew aTet Wit W o A wa T AT 9% Qe
5. ST TR AT B TR B AR WRAl $ Baes 9| o e Rw e |F B |

|qRE F AR 3 § AR g R (stirrup) SR R R BRI wRE g KRR @ 9. T FW BT WEY AHT—I&T (simple) T (3% 7 1)

16. ARRTT PR B ST /9T (G9g)

[Adding more rooms (attached)]




#2 (@ V")

@l & T gHT S FREET I TR W S € | T g Wi, S b

Rasfial / 2RaTH, B ISR BT 1 B F FART T A THGIR TN € | T & |

37 SifaRE SR} B ofaTS Y HTHT TTET BRI E |

1. O R AT Y GgE B B TR T 0T T H 2 B PR B yElerd e
FHHIE (RCC) B PIoTH TS I |

5 Sl SRt @ wead fFEn ¥ B-erd dan WE oXs, 3% BR-9Ie Wi ¥
e B | 3 oead ARt B e—dm 3R e oM ¥ WEEE (confined ) W
ol

17. gHTY SR GeETR @ aEe

(The shop window problem)



o frg 7@

3000 psi 2000 psi 1000 psi
(150 kPa) (100 kPa) (50 kPa)
Har TfieEer :

Aia & WHae TES1 B Aels T VS AT SR TN el TS IR GRAhEH R |

o o o1 frem sifea 78 S o T Som & e i B e e & sravas 2

o i T %1 Frem sifda gl & A R A

o A% g1 vefrE Sifda o @ O g9 FEeiR @ oo e @ afleaw de A
eI § |

(Material testing)

srﬁmm‘
1/21!

¢ U URSH dr ¥ 6 39 0@ ¥ W | Se B O ¥R € | e B g Rerd-gerd | 3
36ue D ol @ |

IR A IUR PR T B TS A §9 W 1 TET & Y9 T ¥ | s B wa T |
Ugel e g e W |

a @ witg (amarE fafd) -

*+ To 4odl # ¥ MR AR fR gadt @iet 1 aft g3 ure @ o Y wE (@) 2 ik 5ol W

o i 3 2 o YT @119 2 3iR 59T W ¥ ) o) avE 9 o B e S




firamar ([I) -

o A TA gE AT B MA A VA FAAR
BB AT |

o U H T A @SE) Baw 8 | daa Y
39 9 A B TRATA | A A g se
TS HEAT H HE A e A R | 3 B wgw
% TeeR fremer | @relt =M () # e § Agg
I | THH TN PbIE T & |

it -

o O P IS T BF R U8 FHIE B
FHAR TXAT & | P B BHId H DB BT
A3 Jom & ford urt &1 v B AE B

o @l g I B o ey B @
T (refresh) T @Y | GET g8 dwe HI
EECa AR T A

*+ HIpIC AU Y TE I AU FOR I
3 o 0 gl e e o 2| gfery
BIBIC BT T B B BT A6 Ugehl & | 31
A A P GEIR AE B E TR [TH W
T WR ST AIRY | (F8 Hel & a1g) |

FPIC a8 DI Iafey

Fafy (fm)  4'c W wg 20°C W A

4 20% 40%
7 40% 65%
28 77% 100%

YT TN (slump test)
o i A BT BT RN AT BB A W AR IR—R HerE BN (| 9 I g AT ) IR D

T AR 7 erE |

o o g EiE B T SR P 3R ISR FY BHIT I 3T BN |
431 gE T (W) AR B9 B ST D AR B A BN |
o G A 4" T B AR A IRGAT DT B | X AR 57 A AF B o B @I

JUANT & B (ST uri oY A 1w B) |

19, BT B oY s 2 Ag 9

(Notes on concrete)
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| 1. Frofir i 1 R (rippled bars) 71 CERR R E PRI TTE Y

By ¥ | Paa 7 (stirups) & g wrRRer wlR@
(et ToE are) & T faar o W 2

2. Prafata fafiRedt s snavas € -

o WA & TEe - aar Al A (grade 60) fy 420 N/fmm?
o HWIC PN R : fc 30 N/mm?
¢ ST A R : (200 kg/m? or 40 psf) 2 kN/m?
* FHHIC IR
(ot st & forg) - 1%° (30 mm)
Al @ WA= (conversion) Bq wiReft
. EE:| . dew & ¥ @I
#2 %" (6.35) 6 mm
G U g TR ceee-mmTT 8 mm
#3 yr 4T (9.52) 10 mm
#4 %" (12.70) 12 mm
#5 % (15.87) 16 mm
|| afz s AL @ wRY F wrexa & g SuSE A8 § 0% TO0 WM W §E
@ |l F W@ |

(Technical specifications)




Further reading

Confined Masonry Network, at http://www.confinedmasonry.org/

AFPS (2004}, Construction parasismqiue des maisons individuelles
aux Antilles, “Guide CP-MI Antilles”, Recommandations de
I’Association Francgaises du Génie Parasismgiue, Tome IV,
Paris,
hitp://iwww.pseau.org/outils/ouvrages/afps_construction_
parasismique_maisons_antilles.pdf

AIS (2001), Manual de construccion, evaluacion y rehabilitacion
sismo resistente en viviendas de mamposteria, Asociacién
Colombiana de Ingenieria Sismica,
http:/fiwww.desenredando.org/public/libros/2001/cersrvm/
mamposteria_lared.pdf

Blondet M. (2005) Construction and Maintenance of Masonry Houses,
for Masons and Craftsmen, 2nd edition, version 3.0, Pontificia
Universidad Catolica del Per(l, Lima
http://www.confinedmasonry.org/wp-content/uploads/2009/09/
Peru_Booklet-masonry-v03.pdf

Brzev S (2007 )Earthquake Resistant Confined Masonry Construction
NICEE, Indian Institute of Technology Kanpur,
hitp:/mww.unisdr.org/files/2732_ConfinedMasonry14Dec07 .pdf

Earthquake Hazard Centre, Newsletier, Victoria University of Wellington,
New Zealand
http://www.victoria.ac.nz/architecture/centres/earthquake-
hazard-centre.aspx

ERRA (2008), Compliance Catalogue: Guidelines for the Construction
of Compliant Rural Houses, Earthquake Reconstruction and
Rehabilitation Authority Pakistan, (version March 2008) http://
http://www.unhabitat.org.pk/newweb/Project%20Documents/
Rural%20Housing/Publications/Booklets/Compliance%20
Catalogue%20-%20Eng-%2024-Jul-2008.pdf

Meli R., Brzev S., et al (2011}, Seismic Design Guide for low-rise Confined
Masonry Buildings, Confined Masonry Network, World Housing
Encyclopedia, EERI and IAEE
http://www.confinedmasonry.org/wp-content/uploads/2009/09/
ConfinedMasonryDesignGuide82011.pdf

Murty C.V.R. (20024), Earthquake Tips 1-24, Indian Institute of
Technology Kanpur (IITK) and Buitding Materials and
Technology Promotion Council (BMTPC),
http://www.nicee.org/EQTips.php and http://www.ourvmc.org/
Files/EQTips_Full.pdf

AryaA.S., Boen T., Ishiyama Y. (2011), Guidelines for Earthquake
Resistant Non-Engineered Construction (Final Draft for
Revision), International Association for Earthquake Engineering
IAEE, UNESCO and IISEE
http:/fiisee.kenken.go.jp/net/members/iaee/NonEngMainA4Er.
pdf

Virdi K., Rashkoff R.,Confined Masonry Construction, City University
London, http://www.staff.city.ac.uk/earthquakes/MasonryBrick/
ConfinedBrickMasonryP.htm (capital letters in website address
must remain?)
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ITK-BMTPC Earthquake Tips (English & Hindi} by C. V. R. Murty

Design of Foundations in Seismic Areas: Principles and Applications by Subhamoy
Bhattacharya (Editor)

Seismic Conceptual Design of Buildings - Basic principles for engineers, architects,
building owners, and authorities by H. Bachmann

AT RISK: The Seismic Performance of Reinforced Concrete Frame Buildings with
Masonry Infill Walls by C. V. R. Murty et al.

Earthquake Dynamics of Structures, A Primer by A. K. Chopra
Earthquake Design Criteria by G. W. Housner and P. C. Jennings

Earthquake —Resistant Confined Masonry Construction (English & Hindi) by Svetlana
N. Brzev

Guidelines for Earthquake Resistant Non-Engineered Construction (English & Hindi) by
IAEE

Keeping Schools Safe in Earthquakes by OECD
Fundamentals of Seismic Protection for Bridges by M. Yashinsky and M. J. Karshenas
Seismic Hazard and Risk Analysis by R. K. McGuire

Reconnaissance Report of Sikkim Earthquake of 14 February 2006 by H. B. Kaushik et
al.

Earthquake Rebuilding in Gujarat, India by C. V .R. Murty et al.

The Great Sumatra Earthquake and Andaman Ocean Tsunami of December 26, 2004
by S. K. Jain et al.

Annotated Images from the Bhuj, India Earthquake of January 26, 2001 {CD) by EERI

Bhuij, India Republic Day January 26, 2001 Earthquake Reconnaissance Report (CD)
by $. K. Jain et al. {editors)

Engineering Response to Hazards of Terrorism, by S. K. Jain et al. (editors)

Seismic Design with Supplemental Energy Dissipation Devices by Robert D. Hanson
and Tsu T. Soong

Earthquake Spectra and Design by N. M. Newmark and W. J. Hall
Confined Masonry - A guidebook for technicians and artisans by Tom Schacher

Audio-Video Lectures on CD
Concept of Earthquake Resistant Design by 5. K. Jain
Seismic Retrofit Techniques for Masonry Buildings - An Overview by Svetiana N. Brzev

Buildings on Rollers - Use of Passive Control Devices for Seismic Protection of
Structures by Svetlana N. Brzev

Seismic Design & Retrofit of Nonstructural Building Components by Svetlana N. Brzev

Building Performance in Boumerdes (Algeria) Earthquake of 21 May 2003 by Svetlana
N. Brzev

The History of Earthquake Engineering from an International Perspective by R.
Reitherman

Structure & Architecture, Architecture & Earthquakes by A. W. Charleson
Seismic Hazard and lts Quantification by Late B. A. Bolt

Earthquake Resistant Design of Steel Buildings in the US by J. E. Rodgers

Powerpoint Slides on CD
E-course: Indian Seismic Code 15:1893-2002(Part-l) by S. K. Jain
E-course: Seismic Design of Liquid Storage Tanks by S. K. Jain and O. R. Jaiswal

Resource Material for Seminar on Seismic Safety of Concrete Gravity Dams by Anil K.
Chopra and Larry K. Nuss

Resource Material for Short Course on Seismic Design of Concrete Gravity Dams by
Anil K. Chopra and Lamry K. Nuss
CD and Hard Copy

Architectural Teaching Resource Material on Earthquake Design Concepts for
Teachers of Architecture Colleges by C. V. R,

Murty and A. W. Charleson

Manual for Experimental Studies in Earthquake Engineering Education by C. 5.
Manchar and S. Venkatesha

ITK-GSDMA Guidelines

Guidelines for Seismic Design of Liquid Storage Tanks

Guidelines for Structural Use of Reinforced Masonry

Guidelines for Seismic Evaluation and Strengthening of Existing Buildings
Guidelines for Seismic Design of Dams and Embankments

Guidelines for Seismic Design of Buried Pipelines

Guidelines on Measures to Mitigate Effects of Terrorist Attacks on Buildings
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