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PREFACE 

The guidelines consist of 15 Chapters, each covering One Training Lecture into which the Four Days Training Program 
was sub divided.  

The Training Program is specially designed to take care of the engineering services requirements including attainment 
earthquake safety of various constructions, including housing for various categories of staff and the buildings for various 
service functions like schools, colleges, hospitals, administrative offices etc. Such functions include the following: 

I. To maintain the already constructed Facilities. 

II. To construct new buildings in accordance with the design details provided by the Design Offices. 

III. To conduct RVS (Rapid Visual Screening) of Buildings for assessing their earthquake safety status. In case a 
building is assessed as damageable under the design earthquake; the assessment is to be done for the grade of 
damageability to which the building will be subjected under the earthquake. 

IV. To assess the retrofitting needs of the building and to estimate the possibility of extent to carryout appropriate 
and economical retrofitting measures for further service life. 

The Field Engineers should be fully conversant with fire safety requirements besides the building bye laws applicable in 
each case. The Training Program prepared for the Engineers servicing in the districts takes care of the above 
requirements. The details have been recommended to follow the provisions of various applicable Indian Standards such 
as IS1893, IS14326, and IS13920. 

The Chapters prepared by Shri Barun Kant Mishra are fully detailed and Illustrated with diagrams which make it very 
easy to understand by the Engineers reading through the Chapters. Then is a big plus point of the Presentation as 
compared with the same material in text books, which normally use a lot of text and scanty sketches to explain the 
point. 

In the end, I would like to state emphatically that Drawing is the Language of the Engineer- Whatever is drawn and 
shown on the Drawings is fully understood and properly executed in the field during the construction. 

I am pleased to go through the Chapters prepared by Shri. Barun Kant Mishra and approve the same.  

Prof. A. S. Arya 
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fcgkj ljdkj 

fcgkj jkT; vkink izca/ku izkf/kdj.k 

¼vkink izca/ku foHkkx½ 

iar Hkou] f}rh; ry] iVuk&1 

izf'k{k.k dh vko';drk ,oa ifjp; 

30 min 

¼5½ HkwdEijks/kh Hkou ij ftyksa esa vfHk;arkvksa dk izf'k{k.k 

HkwdEi dSls vkrk gS \ 

▼bl foLQksV ls 

vfr'k; ;kaf=d 

mtkZ mRiUu gksrh 

gSA 

▼lHkh fn'kkvksa esa 

HkwdEi rjax ds :i 

esa mtkZ dk lapj.k 

gksrk gSA 

▼HkwdEi rjax ds 

dkj.k /kjrh dh 

lrg Mksyus yxrh 

gSA 

/kjrh ds vanj VsDVksfud IysVksa ds chp vR;f/kd ncko gksus ij] 

fo'kky pêku vpkud VwV tkrs gSa vkSj pêkuksa ds chp dh njkjsa 

'kh?kzrk ls f[kld iM+rh gSaA 

• HkwdEi rjax ds dkj.k tehu dk ry Mksyrk gSA  

• Hkou ds uhao vkSj fupys Hkkx tehu ds lkFk pyrs gSaA 

• tM+Ro (Inertia) ds dkj.k Hkou ds mijh Hkkx vius ewy txg ij jg 

tkrs gSaA 

• mijh Hkkx ij foijhr fn'kk essa tM+Ro cy (inertia force) yxrk gSA 

• vkSj Hkou Mksyus yxrk gSA 

 

o Hkou dh nhokjsa ;k fiyj Nr 

dks [khapdj j[krs gSaA 

o blls detksj nhokjsa ;k ihyj 

>qddj VwV ldrs gSaA 

Inertia forces 

HkwdEi esa Hkou dk nksyu 

HkwdEi ls {kfr 

lEifÙk dh gkfu 

vk/kkjHkwr lajpuk dh gkfu 

/kjksgj lajpukvksa dh gkfu 

?kj ds vanj dh lkefxz;ksa dh {kfr 

Ekkuo thouksa dh gkfu  

vfr'k; ekuoh; ihM+k 
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Loss of Property  

Loss of Harbour Loss of Industry 

Loss of Roads Loss of Bridges 

HkwdEi 

ls 

igys 

HkwdEi ls igys 
HkwdEi 

ds ckn 

Loss of Heritage 

Loss of Heritage 

?kj ds vanj dh lkefxz;ksa dh {kfr 
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Life Fatalities HUMAN  SUFFERINGS 

izf'k{k.k dh vko';drk 

HkwdEi ls yksx ugha ejrs] ofYd detksj ?kjksa ds <+gus ls ejrs gSaA 

dqN lsdsaMksa ds HkwdEi esa tku&eky dh vikj {kfr gks tkrh gSA 

pØokrh gok ,oa ck<+ ls Hkh fcgkj izHkkfor gksrk jgrk gSA 

vkink,sa fodkl dh xfr dks {kh.k dj nsrh gSA 

lekt esa vkinkjks/kh Hkou fuekZ.k dh rduhdh tkudkjh dk vHkko gSA 

vr,o] jkT; ljdkj uss fcgkj jkT; vkink izca/ku izkf/kdj.k ds 

ek/;e ls] jkT; ds lHkh vfHk;arkvksa dks Hkouksa ds HkwdEijks/kh 

rduhd ls lacaaf/kr izf'k{k.k iznku djus dk fu.kZ; fy;k gSA  

vfHk;ark gh Hkou fuekZ.k dh rduhdh 

tkudkjh tu&tu rd QSyk ldrs gSaA 

fcgkj jkT; vkink izca/ku izkf/kdj.k }kjk vfHk;arkvksa @ okLrqfonksa @ laosndksa @ jkT;fefL=;ksa dks 

Hkouksa ds] HkwdEijks/kh fuekZ.k ,oa jsVªksfQfVax dh rduhd ls lacaaf/kr izf'k{k.k dk;ZØeksa dh fooj.kh 

Ø-

la- 
izf'k{k.k dk uke 

izf'k{k.k 

vof/k 

cSpksa ¼izfr 

30 izf'k{kq½ 

dqy 

izfrHkkxh 

1 iVuk esa vfHk;arkvksa ,oa okLrqfonksa ds ekLVj VªsulZ dk izf'k{k.k 5 fnu 8 240 

2 iVuk esa lajpuk vfHk;arkvksa dk izf'k{k.k 5 fnu 1 30 

3 iVuk esa okLrqfonksa dk izf'k{k.k 2 fnu 2 60 

4 iVuk esa vfHk;ark izeq[k ,oa eq[;@v/kh{k.k vfHk;arkvksa dk izf'k{k.k 2 fnu 4 120 

5 38 ftyksa ds vfHk;arkvksa dk izf'k{k.k 4 fnu 152 4560 

6 38 ftyksasa ds laosndksa @fuekZ.kdŸkkZvksa dhs vkinkjks/kh tkx:drk 1 fnu 38 1140 

7 38 ftyksa esa jktfefL=;ksa ds izf'k{kdksa dk izf'k{k.k 3 fnu 92 2760 

8 534 iz[kaMksa ds jktfefL=;ksa dk izf'k{k.k 7 fnu 590 17700 
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ftyksa esa vfHk;arkvksa ds izf'k{k.k ds fo"k; 

(1) Disaster Management & Disaster Damage Scenario 

(2) Engineering Seismology and Types of seismic hazards 

(3) Ground failure, Soil liquefaction, Land Zone Plan, Site 
Selection, Sub surface Investigations, Construction of 
Foundations 

(4) Principles of Earthquake Resistant Buildings (IS:1893) and 
Architectural Considerations 

(5) Masonry Buildings:  Failures and Integrity 

(6) Masonry Buildings: EQ Resistant Design ( IS:4326) & 
Confined Masonry 

(7) Inclined Roof Buildings, Bamboo housing, Hazard Resistant 
housing 

(8) RVS of masonry buildings  

(9) Practical RVS of a masonry building 

(10) Masonry Buildings: Seismic Retrofitting 

(11) RC Buildings: Failures and Recommendations 

(12) Ductile Details of RC Members (IS:13920) & Other 
essential Details 

(13) Construction Materials, Precautions in Construction, 
Quality Assurance & Quality Audit 

(14) Mitigation of Non-Structural Hazards, Fire Safety, Safety 
of services, Green Building, Lightening 

(15) Bihar Building Bye-Laws 2014, SDBR, DRR Road Map 
2015-2030, EQ Advisory Cell 

Continued ftyksa esa vfHk;arkvksa ds izf'k{k.k ds fo"k; 

izf'k{k.k ds ckjs esa 

Reading Material 

 izf'k{k.k ds fo"k;ksa dks laf{kIr dj izLrqr fd;k x;k gSA 

 vr,o] iBu lkefxz;ksa dks lko/kkuh ls i<+us rFkk 

 izLrqrhdj.k ,dkxzrk ls lquus dh vko';drk gSA  

Points for considerations and Question-Answer:  

 izR;sd fo"k; ls lacaf/kr iz'uksa dk fyLV ns[ksa ] izR;sd 

 foUnq dh tkudkjh ysa ,oa iz'uksa Ùkj esa Hkkx ysaA 

Participation Certificate: 

 iz'uksa Ùkj esa Hkkx ysus okys ,oa lHkh ikyh esa mifLFkr 

 lgHkkfx;ksa dks lgHkkfxrk izek.ki= fn;k tk,xkA 

/kU;okn 
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(1)  

Disaster Management  

& 

Disaster Damage Scenario 

fcgkj ljdkj 

fcgkj jkT; vkink izca/ku izkf/kdj.k 

¼vkink izca/ku foHkkx½ 

iar Hkou] f}rh; ry] iVuk&1 

90 min 

¼5½ HkwdEijks/kh Hkou ij ftyksa esa vfHk;arkvksa dk izf'k{k.k 

vkb;s vc ge dqN iz'uksa ij fopkj djsa 

 vkink izca/ku ds 'kCn Hazard, Vulnerability, 

Risk ,oa Disaster ds D;k vFkZ gSa \ 

 vkink izca/ku D;k gS \ 

 vkink tksf[ke dks de dSls djsa \ 

 vkink izca/ku dh pkj eq[; voLFkk,a dkSu lh gSa\ 

 vkink izcU/ku esa vfHk;Urkvksa dh D;k Hkwfedk gS\ 

Risk  ?kfVr gksus ij] Disaster vk ldrk gSA   
Risk curk gS] Hazard  ,oa Vulnerable feydjA 

Hazard  ls Vulnerable dks {kfr gks ldrh gSA  

 [krjk (Risk) ;k nq?kZVuk ls] vkink izdV gks ldrh gSA  

 ;g egkfoifRr ,o xgjs ladV dh fLFkfr gSA  

 tku dk Hkkjh uqdlku ;k vfr'k; ekuoh; ihM+k 

 lEifÙk dh {kfr ,oa uqdlku ;k i;kZoj.k dh {kfr ,oa {kj.k 

 laHkyus ds fy;s ckgjh lgk;rk dh vko';drk iM+rh gSA 

vkink 

HAZARD ;k [krjk ls uqdlku gks ldrk gSA 

 

HAZARD nks izdkj ds gks ldrs gS%&   
1. Natural 
2. Manmade 
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Natural  
Hazards 

vksyko`f"V vdky 

HkwdEi ck<+ unh ls dVko 

yw 

va/kM+ 

Budk 

'khrygj 

ck¡/k VwVuk 

lM+d nq?kZVuk 

Vªsu nq?kZVuk+ 

vkxyxh 

vkradokn 

Manmade Hazards 

izkd`frd [krjksa esa o`f) gks jgh gSA 

cQZckjh Hkh"k.k pØokr 

vlkekU; rkiØe 

fNVQqV Hkkjh o"kkZ 

tehu dk dVko lq[kkM+ 

izkd`frd [krjksa esa o`f) ds dkj.k 

taxyks dk dVuk 

HkweaMyh; 

rki o`f) 

egkuxjksa dk xje 

}hi dh rjg gksuk 

i;kZoj.k {kj.k 

e:LFkyhdj.k 

iznw"k.k 
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Vulnerable dkSu gSa\ 

tks Vulnerable ugha gSsa] mls ;k 

mlls D;k Risk gS\ 

D;k Capacity c<+us ls 

Vulnerability esa deh gksxhs\  

vf'k{kk] xjhch] Lohdk;Z thou i)fr 

vkinkjks/kh 

ctV ij nokc 

•leqnkf;d 

lg;ksx dk vHkko 

[krjksa dh tkudkjh 

dk vHkko 

lkekftd okrkoj.k 

esa uktqdrk 

vi;kZIr fpfdRlk 

,oa LoPNrk 

'kgjksa esa vfu;ksftr 

,oa l?ku okl 

vkinkvksa ls 

vlqjf{kr ?kj 

uje feÍh ij 

edku ,oa lajpuk,a 

[krjukd {ks= 

esa l?ku vkcknh 

Vulnerability 

{kerk (Capacity) 

 tksf[ke U;wuhdj.k esa lgk;d miyC/k lalk/ku 

 i;kZIr {kerk Vulnerability dks de dj nsrh gSA 

uhfrfu/kkZj.k] lfØ; laLFkku] ,oa lk/kuA 

HkkSfrd] rduhdh ,oa vkfFkZd lalk/kuA 

izf'kf{kr ekuo lalk/ku rFkk çkS|ksfxd fodklA 

lkeqnkf;d tkx:drk] lg;ksx o HkkxhnkjhA 

vkthfodk ds oSdfYid mik;A 

iwoZ psrkouh gsrq izf'kf{kr fgr/kkjdA 

(Hazard, Vulnerability, Risk & Disaster) 

Hazard ?kVuk ;k 

fLFkfr gSaA blls 

{kfr gks ldrh gSaA 

ftudks {kfr gks 

ldrh gS] os 

Vulnerable gSaA 

Risk ?kfVr gksus ij] thou vkSj vk/kkjHkwr <k¡ps ds 

fouk'k ds dkj.k] Disaster vk tkrk gSA {kfriwfrZ 

ds fy;s ckgjh lgk;rk dh vko';drk iM+rh gSA 

Risk = 

Hazard x 

Vulnerability 
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vkink 

tksf[ke 
laosnu'khyrk [krjk {kerk = x / 

vkink tksf[ke (Disaster Risk) 

[krjksa dks vkink esa ifjofrZr gksdj 

{kfr ig¡qpkus dh lEHkkoukA 

Intensity, 

Extent, 

Timing 

Weak Buildings, 

Vulnerable area, 

Poverty 

Available & 

Potential 

resources  

Evaluation 
 of DR 

 Number of Deaths and Injured 

 Loss on Damaged buildings and Property 

 Loss of Economic Activities 

 thouksa dk laHkkfor uqdlku  

 laHkkfor ?kk;yksa dh la[;k 

 lajpukvksa@lEifÙk ds laHkkfor {kfr dh ek=k 

 vkfFkZd dke&dkt] lkekftd O;oLFkk ,oa 

i;kZoj.k esa laHkkfor fo?kVu dk ifjek.k 

vkink tksf[ke (Risk) dh x.kuk 

 laHkkfor {kfr ,oa uqdlku 

vkink tksf[ke U;wuhsdj.k (DRR) 

laosnu'khyrk fo'ys"k.k 

mez] fnO;kax] xjhch] 

det+ksj edku 

[krjksa dh le> 

[krjk ekufp=] 

HkwdEi tksu eSi 

{kerk&o)Zu  

vkink ls fuiVus@mcjus ds lk/ku@'kfDr 

lajpukRed ,oa lkekftd lalk/kuksa dh lwph 

leqnk; dh tkx:drk o Hkkxhnkjh 

vkink izcU/ku % lekt ds fofHkUu lewgksa }kjk 

 Tkksf[ke U;wuhdj.k 

 jksdFkke] rS;kjh 

vkink 

lss igys 

vkink 

ds ckn 

 jkgr] cpko 

 iquokZl] iqu:)kj 

vkink {kfr ls iw.kZr;k cpk ugha tk ldrk( ijUrq mi;qDr izcU/ku 

rduhd }kjk] blds vk?kkr dks dkQh nqcZy cuk;k tk ldrk gSA 
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Preparedness :  vkink iwoZ rS;kjh] psrkouhA 

vkink izca/ku dh pkj eq[; voLFkk,a 

Response :  jkgr vkSj cpko] {kfr ewY;kaduA 

Recovery :  iquokZl] iqufuZekZ.k] iqu#RFkku]  

   lkekU; thou dh izkfIr] Build Back 

   Better (BBB) 

Mitigation :  tksf[ke dk vkdyu] jksdFkke  

   lajpukRed ,oa xSj&lajpukRed 

   'keu] {kerko)ZuA 

cpko izfØ;k 

dk lapkyu 

lkeqnkf;d vkJ; ,oa 

 Vk;ysV dk fuekZ.k 

ihus dk ikuh 

vfuok;Z lsokvksa dh iqu% 'kq:vkr 

lqjf{kr@ vlqjf{kr 

lajpukvksa dks NkWVuk 

Response:  

jkgr ,oa tckch dkjZokbZ ds nkSjku 

SHELTER 

Normally, engineers are field workers.  

iquokZl vkSj lkekU; thou izkfIr ds nkSjku 

vkthfodk iqu#RFkku esa lgk;rk  

 Recovery : 

{kfrxzLr vk/kkjHkwr lajpukvksa 

dk iqufuZekZ.k @ lqn`<+hdj.k 

LFkk;h vkokl fuekZ.k lajpukvksa dk iqufuZekZ.k @ lqn`<+hdj.k  

vkJ; iqufuZekZ.k @ lqn`<+hdj.k 

esa rduhdh lgk;rkA 
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lajpukvksa esa 

Ductility izkIr 

djus ds mik; 

Mitigation : vkink U;wuhdj.k ds nkSjku 

lqjf{kr bathfufjax rduhd 

dks QSykuk 

Tkksf[ke {ks=ksa dh igpku] 

Hkwfe mi;ksx dh ;kstuk 

uohure bathfu;jh 

rduhd dk KkuktZu 

,oaa mi;ksx 

lqjf{kr 

lajpukvksa dk 

fuekZ.k  

orZeku lajpukvksa 

dk lqn`<+hdj.kA 

Preparedness :  

orZeku lajpukvksa dk ewY;kadu ,oa lqn`<+hdj.k 

vkink iwoZ rS;kjh dh xfrfof/k;ksa esa 'kjhd gksukA 

orZeku lajpukvksa dk 

Qksjsafld vkdyuA 

DAMAGE GRADE 

G1, G2, G3, G4,G5 

vlqjf{kr lajpuk 

ij psrkouh nsukA 

vlqjf{kr clkoV ij tkx:d djukA 

vkink izcU/ku esa vfHk;Urkvksa dh Hkwfedk 

vkink fcxkM+rh gS( vfHk;ark cukrs gSaA 

ljdkjksa esa vkink izcU/ku dh uhfr gS( Tkcfd] 

fØ;kUo;u dh dke;kch vfHk;arkvksa ds gkFkksa esa gSA 

vkinkjks/kh fuekZ.k lqfuf'pr djuk] vfHk;arkvksa 

dh izkFkfed ftEesokjh gSA 

mi;qDr rduhd ds mi;ksx dh fof'k"V tkudkjh 

okys] dq'ky vfHk;Urk dh ek¡x ges'kk cuh jgsxhA 

Damage Scenario  
under Re-occurrence of 

Major Earthquake at 
Bihar-Nepal Border 
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ge dqN iz'uksa ij fopkj djsa 

 fcgkj ds dksSu ls ftys fdl Hkwdai tksu esa gSa \ 

 fcgkj dks izHkkfor djusokys foxr cMs+ HkwdEi dkSu ls Fks \ 

 foxr Hkwdaiksa esa gqbZ {kfr dk ifjn`'; dSls Fks\ 

 fcgkj esa lEHkkfor HkwdEi ds izHkko D;k gksaxs \ 

 HkwdEi ds izfr gekjh izfrfØ;k fdl izdkj gSA 

 orZeku HwkdEi izca/ku esa D;k&D;k =qfV;ka gSa \  

 

fcgkj dks izHkkfor djusokys foxr cMs+ HkwdEi  

1833 Bihar-Nepal earthquake 

26 vDVwcj 1833] 'kke 5-30 ls 8 cts] M 7.5 - 8 

 HkwdEi dsUnz % usiky esa] lhek ls 100 fd-eh- ij 

 fo/oald HkwdEi] usiky esa 414 yksx ekjs x;s 

 iwohZ Hkkjr ,oa usiky esa foLrr̀ rckgh  

 eqt+IQjiqj] eqaxsj ,oa vU; txgksa ij Hkou <+g x, 

 eqtIQjiqj esa rkykcksa ls 1-2 eh- ikuh mNy x;k 

 Nijk esa tehu ij cM+s vkdkj dh xgjh [kkbZ cu xbZ 

fcgkj dks izHkkfor djusokys foxr cMs+ HkwdEi  

1934 Bihar-Nepal earthquake 

5 tuojh 1934] nksigj 2-13 cts] M8.4 

 Hkkjr dk vcrd dk lcls fouk'kdkjh HkwdEi 

 HkwdEi dsUnz % usiky esa] lhek ds ikl 

 usiky esa 8519 yksx ,oa Hkkjr esa 7]153 yksx ekjs x;s 

 eqaxsj ,oa HkVxkWo fcydqy cckZn gks x;s 

 eksfrgkjh] eqtIQjiqj] njHkaxk] ikVu ,oa dkVekaMw ds vf/kdrj 

fgLls ,oa muds chp cgqr cM+h l[;k esa xkao cckZn gks x;s 

 lhrke<+h ,oa e/kqcuh esa cgqr ?kj >qd @ /k¡l x;s 

 iwf.kZ;k¡ esa 95 % ?kj fuokl ;ksX; ugha jgs 

 iVuk] ck<+ ,oa tekyiqj esa vfr'k; {kfr] lM+d {kfrxzLr 
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1934 ds HkwdEi dh rhozrk 

nyny 
x 

IX 

VIII 

eqaxsj esa {kfr {kfrxzLr jsy iqy 

{kfrxzLr jsy&ykbZu jktuxj] e/kqcuh ds {kfrxzLr Hkou 

1934 ds HkwdEi esaa {kfr 

fcgkj dks izHkkfor djusokys foxr cMs+ HkwdEi  

1988 Bihar-Nepal earthquake 

21 vxLr 1988] lqcg 4-39 cts] M6.6 

 HkwdEi dsUnz dh nwjh % usiky esa] lhek ds ikl 

 fcgkj esa 282 yksx ekjs x;s ,oa 3]766 yksx vkgr gq, 

 fcgkj esa 25]093 Hkou /oLr ,oa 1]24]241 Hkou {kfrxzLr 

 HkwdEi ds le; mÙkjh fcgkj ds bykds ck<+xzLr FksA 

 dPph bZaV ls cus ;k detksj nhokj okys edku {kfrxzLr gq,A 

 e/kqcuh] njHkaxk] lgjlk ,oa eqaxsj lokZf/kd izHkkfor gq,A 

 1934 ls de fQj Hkh cM+s iSekus ij nzohdj.k gqvkA 

 1934 ds M 8.4 ds HkwdEi dh rqyuk esa] 1988 ds M 6.6 

HkwdEi esas] 750 xquk de mtkZ mRltZu gqvkA 
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25 APRIL 2015 NEPAL EARTHQUAKE 

25 vizhy 2015] lqcg 11-41 cts] M 7.8 

 HkwdEi dsUnz % usiky esa] dkBekaMw ls 80 km mRrj if'pe  
 eq[; vk?kkr% 20 lsdsaM] xgjkbZ 15 km] dkBekaMw ls 80 km  
 Main Frontal Thrust esa fQlyu 

 ckn ds vk?kkr% 35 vnn~ M 4.5 ls T;knk ifjek.k 

 usiky esa djhc 7000 yksx ekjs x;s vkSj Hkkjr esa 78  

 usiky esa lHkh eq[; /kjksgj lajpuk cckZn] yk[kksa Hkou /oLrA 

 fnYyh] xqtjkr] dukZVd ,oa vka/kz izns'k rd dEiu dk vuqHko 

  120 km x 60 km Hkw[k.M ij clk dkBekaMw  ek= 30 ladsaM esa 

3 m nf{k.k f[kld x;kA 

 600 m Hkjs >hy ij cls dkBekaMw esa HkwdEi izHkko amplified 

 fcgkj esa Hkh dbZ edku {kfrxzLrA iVuk esa rhozrk  V. 

A Remote hill town of Barpak  Ground Failure  

House Collapse in Madhubani, Bihar Collapse of General Hospital at Bhuj 

BHUJ EQ 2001 

 Bhuj was completely destroyed 

281 bed District Hospital and 16 bed Mental 

Hospital at Bhuj completely destroyed. (many 

staff and patients killed) 

 42 Primary health Centers, 227 sub-centers, 42 

Community Health centers reduced to rubble. 

 Over 50,000 School Rooms Damaged or 

Destroyed  

About 100 multistoried buildings were 

damaged in Ahmadabad, 10 collapsed 
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Hkqt % ftykf/kdkjh dk;kZy; 

General Hospital in Bhuj 2001 BHUJ EQ:  
High School of Dudhai Village 

Bhuj : Government Hostel 

J & K EQ 2005 2015 Nepal EQ: Bhaktapur 

2001 esa Hkqt ds HkwdEi esa {kfr Heritage Buildings in Bhuj 

fcgkj esa HkwdEi ds lEHkkfor izHkko 

• Ground Failure and Liquefaction 

• Ground Shaking: Damage in Buildings; 

Bridges, Flyovers, Railways, Water Towers 

and Treatment facilities, Pipelines, Electric 

Generating Facilities and Transformer 

Stations 

• Secondary Effects: Fires, Chemical Spills, 

Failure of Communication facilities, Loss 

of Economic production etc.  

Hkkjh HkwdEi esa grkgr 

HIGH RATE 

o ?kuh vkcknh ds bykds 

o dPps bZaV ;k feëh ls cus ?kj 

o feëh ds elkyk okys bZaV ds ?kj ¼jkr ds HkwdEi esa½ 

o Ldwy ,oa lHkkLFky  ¼fnu ds HkwdEi esa½ 
 

 cjckn edkuksa esa] 6 ls 18 izfr'kr vkoklh ekjs tk ldrs gSa 

vkSj rhu xqus rd ?kk;y gks ldrs gSaA 
  

LOW RATE 

   ck¡l ;k ydM+h ds cus gYds edku 
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1934 HkwdEi rhczrk dh dkYifud iqujko``fr 

(As per publication of BSDMA) 

 ekuo thou dh gkfu dh lEHkkfor la[;k 

o e/; jkf= esa HkwdEiu% 2 yk[k ls T;knk 

o nksigj esa HkwdEiu%    70 gtkj ls T;knk  

 lEHkkfor iqufuZek.k % 45 yk[k ls T;knk 

   ¼tux.kuk ?kjksa dk 20 izfr'kr½ 

 lEHkkfor ejEEkfr % 1 djksM+ ls T;knk 

   ¼tux.kuk ?kjksa dk 45 izfr'kr½ 

HkwdEi dh ekuoh; izfrfØ;k 

voLFkk le; vof?k ?kVuk Positive Negative 

1 0&1 feuV Hkkjh HkwdEi Hk;kØkUr 

2 1 feuV ls 1 lIrkg ckn okyk >Vdk cpko dk;Z Mj] vk'kadk 

3 1 lIrkg ls  

1 eghuk 

ckn okys >Vds esa 

deh 

vYidkyhu 

ejEefr 

Blame to Builders, 
Designers,  
Officers 

4 1 eghuk ls 

1 lky 

nh/kZdkyhu 

ejEefr] vPNs Lrj 

ds fy;s dk;Zokgh  

5 1 lky ls 10 lky Lkjksdkj esa deh 

6 10 lky ls nwljs 

HkwdEi rd 

 

HkwdEijks/kh izko/kku 

ds [kpsZ ls v:fp] 

lqj{kk fu;eksa dh 

vogsyuk 

7 nwljh ckj 1 ls 7 rd dh voLFkk dks nksgjkuk 

• Low public awareness on the need for incorporating 
earthquake-resistant features in non-engineered 
construction in suburban and rural areas 

• Lack of adequate skilled knowledge on seismic risk, 
vulnerability and structural mitigation activities among 
various stakeholders 

• Lack of adequate preparedness and response capacity 
among various stakeholder groups 

• Inadequate structural mitigation measures in the 
education syllabi of professional and vocational 
education; 

• Inadequate monitoring and enforcement of earthquake-
resistant building codes and town planning bye-laws;  

• Absence of systems of licensing of engineers and 
masons;  

Gaps in the Management of Earthquakes 
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fcgkj ljdkj 

fcgkj jkT; vkink izca/ku izkf/kdj.k 

¼vkink izca/ku foHkkx½ 

iar Hkou] f}rh; ry] iVuk&1 

(2) 
ENGINEERING SEISMOLOGY  
TYPES OF SEISMIC HAZARDS 

90 min 

¼5½ HkwdEijks/kh Hkou ij ftyksa esa vfHk;arkvksa dk izf'k{k.k 

 LAYERS OF THE EARTH 
 SURFACE: density 1.5 gm/cc, 25OC 

 CRUST:  brittle, density 2 gm/cc 
 Continental : 25-40 km 
 Oceanic  ~6 km 

 MANTLE: Viscous 
 Upper : 650 km 
 Mostly Earthquake 
 occurs here 
 Lower : 2235 km 

 CORE 
 Outer liquid : 2270 km 
 Inner solid : 1216 km,  
 2500oC, Pressure 4000000, density 13.5 gm/cc 
 Radio active decay, enormous heat generated 

CONVECTION  CURRENTS IN  VISCOUS  MANTLE 

 Radioactive Elements Decay in Core. 
 Enormous heat is generated. 
 xeZ ykok dk mij mBuk ,oa pëkuksa dk uhps tkdj xyukA 

 Convection currents in Mantle. 
 Movement of Crust & Mantle plates (Tectonic Plate) 

TECTONIC PLATES  

Mantle ds convection currents ds dkj.k] Crust ,oa 

Mantle ds dqN Hkkx (lithosphere)] /kheh xfr ls lj+drs 

jgrs gSaA bls Tectonic Plate dgrs gSaA  

/kjrh dh lrg djhc 70&100 fd-eh- eksVs lkr fo'kky 

Tectonic Plate ,oa dqN NksVs IysVksa ls cuh gSA  

;s IysV fofHkUu fn'kkvksa esa fofHkUu LihM ls pyk;eku gSaA 

vkSlru ,d o"kZ esa 10 cm ds vklikl fopyu gksrk gSA  

T;knkrj] Tectonic Plate dh lhek ij HkwdEi vkrs gSaA 

tc nks IysVsa ,d nwljs dks <+dsyrh gS] rks igkM+ curs gS( tc 

,d nwljs ls nwj tkrh gSS] rks njkj cursa gS( tc vxy&cxy 

pyrh gSa] rks lrg ifjofrZr gks tkrh gSA 
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VsDVksfud IysV dk fopyu TECTONIC PLATES  

fgeky; esa HkwdEi 

Subduction of  

Indo-Australian plate 

into Eurasian plate. 

 

Main Central Thrust, 

Main Boundary Thrust 

,oa Main Frontal Thrust 

tSls fo'kky faults ij 

fgeky; esa fouk'kdkjh 

HkwdEi vkrs gSaA 

 

usiky esa HkwdEi ds pyrs 

fcgkj izHkkfor gksrk gSA 

ELASTIC REBOUND THEORY  
Brittle pêku elastic material ls cus gSA  

Tectonic plate ds pyu ls 

Lithosphere ds pêku esa 

stain energy dk lap;u  

HkwdEi rjax / shock wave 
ds :i esa] lHkh fn'kkvksa esa] 

mtkZ dk radiation 

Crushing strength 
rd stain igqpus ij 

vpkud pêku dk VwVuk 

Fault ds nksuksa lrg foijhr 

fn'kk esa fopyu ,oa lapf;r 

srain mtkZ dh eqfDr 

ge lnk nks HkwdEiksa ds chp gSaA 
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FOCUS / HYPOCENTER 
/kjrh ds vanj] tgkW pêku esa foLQksV ds dkj.k Hkwdai mRiUu gqvkA 

EPICENTER:  
Qksdl ds lh/ks mij] /kjrh ds lrg ij dk HkkSxksfyd LFkyA 

Focus ls lHkh fn'kkvksa esa P-Wave ,oa S-wave dk propagation    

Body Waves are generated by Fault rapture. 

P-Wave (Longitudinal wave) : 3-8 km/sec  

S-wave (Transverse wave) : 2-5 km/sec 

Surface waves are generated 

in epicentre area. 

Seismic Waves Seismic Waves: Body Waves: P-Waves 
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Seismic Waves: Body Waves: S-Waves Seismic Waves: Surface Waves: Love Waves 

Seismic Waves: Surface Waves: Rayleigh Waves SEISMIC WAVES 

▼vpkud pêku ds VwVus ls HkwdEi rjax (shock wave) lHkh 

fn'kkvksa esa py iM+rh gSA 

▼lcls igys] P-Wave igq¡prh gS] ;g Vertically >Vdk nsrh gS] 

vkSj ok;qeaMy ds laEidZ ls] HkwdEi ?ofu izdV gksrh gSA 

▼mlds ckn] S-Wave horizontal fn'kk esa Hkkjh >Vdk nsrk gS 

vkSj Hkouksa dk nksyu gksus yxrk gSA  

▼Epicentral area esa Surface Waves mRiUu gksrh gS] ftlls 

tehu ds lrg dk horizontal ,oa Vertical nksyu gksrk gSA  

lokZf/kd {kfr S-Waves ,oa Surface Waves feydj 

igqWpkrh gS% 

/kjrh ds vanj dh vis{kk lrg ij T;knk dEiu gksrk gSA 

1956 esa phu esa HkwdEi ls 8 yk[k yksx ej x;sA 
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Seismometer 
HkwdEi ds nkSjku] fdlh LFky ij] /kjrh ds lHkh lEHkkfor dEiu 

osx fjdkWMZ djus okyk ;a=A dkxt ls yisVk gqvk Mªe 15 feuV esa 

,d ckj /kqe tkrk gS vkSj pkSchlksa ?kaVs MkVk fjdkWMZ djrk gSA 

SEISMOGRAM:  
SEISMOGRAPH }kjk izkIr] /kjrh ds dEiu dk le;c) 

fjdkWMZA  

MAGNITUDE  SCALE 

HkwdEi foLQksV dk vkdkj( mRlfTkZr energy dk ifjek.kA 

seismogram ds mi;ksx }kjk fu/kkZfjrA  

 Charles Richter }kjk fodflr magnitude scale 1 ls 

10 rd gSA M3 ls de dk HkwdEi ge eglwl ugha djrsA 

 ifjek.k Ldsy logarithmic gSA ifjek.k esa 1 dh c<ks+rjh ls 

mRlfTkZr mtkZ 31 xquk rFkk wave amplitude 10 xquk c<+ 

tkrh gSA 

 bl Ldsy ij fpyh esa 1960 esa M9.5 rd HkwdEi fjdkWMZ fd;s 

x;s gaSA 30-9-1993 dks] egkjkVª ds ykrwj esa] M6 ds HkwdEi ls 

10000 ekjs x;sA 

 fcgkj ds 1934 ds HkwdEi M8.4 }kjk mRlfTkZr mtkZ fgjksf'kek 

ij fxjk;s ce 4000 xq.kk FkkA  

/kjrh ij izfr o"kZ vkSlru HkwdEi 

HkwdEi xzqi Magnitude vkSlr la[;k izfr o"kZ 

Great 8 and higher   0-1 

Major  7 – 7.9  18 

Strong  6 – 6.9  120 

Moderate 5 – 5.9  800 

Light 4 – 4.9  6,200 (estimated) 

Minor 3 – 3.9  49,000 (estimated) 

Very Minor  < 3.0 
M2-3:;  
M1-2: 

 
~1,000/day 
~8,000/day 
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INTENSITY  SCALE 

Hkouksa] LFky vkd`fr ,oa ekuo ij HkwdEi >Vdksa ds izHkko ds 

vk/kkj ij] fdlh LFky fo'ks"k dh HkwdEi rhozrk dk vkdyu 

fd;k tkrk gSA 

fu;ekuqlkj] MSK-scale 

(Medvedev-Sponheuer-Karnik) 
ij jkseu vad esa] I ls XII rd 

HkwdEi rhozrk n'kkZ;h tkrh gSA 

Epicentre {ks= esa vf/kdre 

rhozrk jgrh gS tks lHkh fn'kkvksa esa 

de gksrh tkrh gSA 

MODIFIED   MERCALLI   SCALE   OF   INTENSITY 

I     Barely felt    

II   Felt by only few people  

III  Felt noticeably, standing autos rock slightly 

IV Felt by many, windows and walls creak  

V Felt by nearly everyone, some dished and windows 
 broken 

VI Felt by all, damaged plaster and chimneys 

VII Damage to poorly constructed buildings 

VIII Collapse of poorly constructed buildings,  

  slight damage to well built structures 

IX Considerable damage to well constructed buildings, 

                buildings shifted off foundations 

X Damage to well built wooden structures, some masonry  

               buildings destroyed, train rails bent, landslides   

XI Few masonry structure remain standing, bridges  

               destroyed, ground fissures 

XII      Damage total 

INTENSITY OF SHAKING DEPENDS ON  
 Ground motion characteristics  
o Magnitude of earthquake 
o Focal depth, mostly 10-100 km 
o Direction of fault rupture 
o Propagation path 
o Epicentral distance 
o Shear-wave velocity 
o Frequency of shaking 
o Aftershocks 
 Characteristics of soil 
o Surface topography 
o Thickness of soil above the base rock 
o Soft sedimentary sites amplify 
o Density and elastic properties of soil 
o Liquefaction/ subsidence 
o Slope instabilities (landslides) 

 Characteristic of structures 
o Type of building 
o Strong lateral discontinuity 

PRIMARY HAZARDS  

oFault displacement 
ovpkud HkwdEiu 

SECONDARY 

HAZARDS 

oGround failure 
oLiquefaction 
oHkwL[kyu 

oCkk<+] lqukeh 

ovkx yxuk 

oChemical spills 

EARTHQUAKE DAMAGE 

oEkkuo fufeZr lajpuk,a  

o;krk;kr@lapkj  

othouksi;ksxh lsok,sa 

oHkkstu lkexzh 

SEISMIC HAZARDS 

EEFFECTS 

oHouse collapse 
oInaccessibility 
oLoss of property 
oCasualties 
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ENGINEERING SEISMOLOGY  

 

To estimate the parameters, seismologists need: 

 Catalogues of past Earthquakes  

 Structure and properties of soil at the site 

 Structure and properties of path between 
epicentre and the site 

 Records of earthquakes near epicentral region 

 Results of geological surveys 

 
 

Earthquake catalogue from NDMA 

SITE EFFECTS 

o Surface topography 

o Thickness of soil above the base rock 

o Soft sedimentary sites amplify 

o Density and elastic properties of soil 

o Liquefaction/ subsidence 

o Slope instabilities (landslides) 

Amplification of motion at Soft soil site 

STRONG MOTION ACCELEROGRAPH  

Hkkjh HkwdEi ds nkSjku] epicentral {ks= esa] HkwdEiu }kjk mRiUu 

HkwRoj.k dk Time-History fjdkWMZ djus okyk ;a=A 

• Hkkjh HkwdEi ds 

acceleration ds 

rhuksa component  

dks fjdkWMZ djrk gSA 

• HkwdEi ds nkSjku 

Lopkfyr gks tkrk gSA 

• Analog / digital  

;a= yxk;k tkrk gSA 

ACCELEROGRAPH  

Accelerograph is accelerometer & accelerogram 
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ACCELEROGRAM:  

ACCELEROOGRAPH }kjk izkIr] HkwdEiu ds acceleration dk  

fjdkWMZZA 

EARTHQUAKE GROUND MOTION TIME HISTORY 

CHARACTERISTICS OF EQ GROUND MOTION  

PEAK GROUND ACCERATION (PGA) 

 The changes in PGA is influenced by intervening 
media, topography & geology.  

 Horizontal component of PGA can be related to 
the force on a short-period building. 

 FREQUENCY CONTENTS  
 Ground motion frequency: 1 to 15 Hz 
 Frequency range gradually reduces with 

increasing distance 

EFFECTIVE DURATION 
 Duration when the ground acceleration remain 

above a certain threshold level 
 It has significant effect on inelastic deformation 

and energy dissipation demand of structure 
 

 

Z is Peak ground acceleration in MCE 

Z = 0.36  

Z = 0.24  

Z = 0.16  

SEISMIC HAZARD INTENSITIES 

HkwdEi tksu PGA HkwdEih; rhozrk HkwdEih; tksf[ke 

V 0.36g MSK IX or more cgqr vf/kd 

IV 0.24g MSK VIII vf/kd  

III 0.16g MSK VII e/;e 

 orZeku Hkouksa dh vlqjf{krrk (Vulnerability) HkwdEih; rhozrk 

,oa tksf[ke ls lEcaf/kr gSA HkwdEih; rhozrk c<us ls HkwdEih; 

tksf[ke c<rh gS vkSj Hkouksa dh vlqjf{krrk c< tkrh gSA 
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 Find time period of a building 

 Read Sa/g corresponding to periods. 

 Multiply Sa/g with zone factor to get 

lateral force on the building. 

SEISMIC MICROZONATION 
 
Estimates local site specific hazards 
likely to be caused by 

 Local soil condition 

 Topography 

 Proximity to fault etc. 
 

The quantifiers of ‘Ground Shaking’ 
may be used for Seismic Regulation 
(Land use planning and design of 
critical facilities) 

 

HkwdEi dh Hkfo";ok.kh % dc\   dgkW\   fdruk\ 

 vkusokys HkwdEi ds vkdkj dh tkudkjh T;knkrj foxr HkwdEiksa ls 

feyrh gSA 

 HkwdEi tksu eSi lkisf{kd rhozrk ¼dgkW\ fdruk\½ dh tkudkjh nsrk 

gSA 

 Seismologists pêkuksa esa nokc dk Lrj ,oa uUgsa vk?kkr ds rjaxksa dk 

v?;;u djrs jgrs gSaA  

 dqvksa esa tyLrj] dhpM+ ,oa csrjrhc xSl fuLlj.k ds oSKkfud 

voyksdu dk mi;ksx lEHko gSA  

 lgh le;] LFkku ;k foLrkj ds fygkt ls vpkud fault ds 

fopyu ,oa HkwdEi dh Hkfo";ok.kh] ¼dc\½] vc rd lEHko ugha 

gSA 

HkwdEi&vkink U;wuhdj.k csgrj fodYi gSA 

























































































































































































































































































































































































































Qn. 1.  Show RCC band and Corner Vertical 

steel reinforcement in a Masonry Building 

Qn.2. Create a pocket in 2 consecutive layers of 

brickwork to provide vertical reinforcement at L joint. 

APPENDIX 

Qn.3. Create a pocket in 2 consecutive layers of 

brickwork to provide vertical reinforcement at T 

joint. 

A.S.Arya
Typewritten Text
(page 1/3)

A.S.Arya
Typewritten Text
(walls are 250 mm thick)

A.S.Arya
Typewritten Text

A.S.Arya
Typewritten Text

A.S.Arya
Typewritten Text
(walls are 250 mm thick)

A.S.Arya
Typewritten Text



Qn. 4. Show reinforcement details of a Cantilever Porch in a 

Masonry Building (Counterweight Requirement and proper fixing). 

Qn. 5. Show reinforcement details in chajja and balcony below :- 

A projected  balcony slab A cantilever chajja from brickwork 

APPENDIX 

A.S.Arya
Typewritten Text
(page 2/3)



Qn. 6. Show reinforcement bending 

details of RCC Stair First Flight. 

Qn.7.  Show reinforcement bending 

details of RCC Stair Second Flight. 

LANDING Lv. 

FLOOR Lv. 

FLOOR Lv. 

LANDING Lv. 

APPENDIX 

A.S.Arya
Typewritten Text
(page 3/3)
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