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'/ candidates are required to give their answers in their oy/ Attempt Alr questions. 
7 qnswers in their "' tf#il:t /" as practicable.

b) Why attenuation laws are used in seismic hazard.analysis? Explain with examples.
3' a) A three storey building with given vibration properties is shown below.

2'.

I.- _

l._

./ Thefigures in the morgin indicate Full Marks.y' Assume suitable data if necessary.

1' a) Define a magnitude of an earthquake. Explain different type of magnitudes. [2+5]
b) Estimate the moment magnitude of an earthquake with a rupture length of 100 km,

rupture width of 40 km and average fault slipof 2.6 m. take the modirlus of rigidity
as 3.5x1010 N/m . 

---r -- 'rvuuruD 
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a) What are seismic.waves? Explain the major characteristics of seismic waves with
velocity relationships.
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Take height of the building as 3 m. Determine displacement, overturning moment,
and'shear force due to all modes of vibration at time t during a, earthquake using the
response spectrum method if the model spectral velocity values ar. *, given inlSrl
above.

b) Explain the failure modes of RC structures. 
t4l4' a) The figure b:.loY t!r9*t a plan of 5-storey RC framed structures to be.constructed in

Patan area. The height of each storey is j.S m., all columns are 500 X 50d ii,;
all beams are 300 x 500 mm2. The-slab thickness is 150 mm. The masonry wall is230 mm thick. The soil below the foundation is soft. Assume the live load on allfloors 

is3 kN/# and on the roof is 2 kN/m2. Determine the seismic force and lateral force atdifferent floor levels. Assume relevant data if required as per NBC 105: 2020. ll2)
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b)

5. a)

Determine the retum period of an earthquake event
exceedance in 50 years.

with 10% probability of
t4l

t6l

l2x4l

The plan of a one-story building is given in the figure below. The building is
composed of 2-D frames along the orthogonal directions. The roof diaphragm is rigid
in its own plane, and the mass of the roof is uniformly distributed. Caiculate the
lateral force in the 2-D frames when the building is subjected to an earthquake load of
380 kNI in Y- direction. tt0l
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6.

b) Explain how confinement of concrete
members.

Write short notes on: (Any Two)

a) Ground motion parameters

b) Fault mechanism and types

c) Strength of masonry in shear and flexure

d) Basic principles of developing PSHA.

4

improves ductile behavior of structural
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Subject: - Earthquake Resistance Ilesign of Structure (Eiective II) ({:E 76501)

Csndidates ure requiretl to give their tinswers in their own words as far as ;;rctcticabie.
Att erny: t 4!! que s ti ons.

The figures in the rnargin indic*te Fu$ n{*f&e"
.1., sume suituble iata tJ nett'rstrrv.

a) Explain plate tectonics theor.7. S{enti*n diJl'erent tYpes cf'magnitudes'

b) An earthquake ceuses all iiverage of 2.6 m strike slip displacement over 90 kni ir:ng

i0 krn deep oi'a lransform ilult. Assuminl4 the rock along the lairlt had averagc

rupture streugth of 160 kP;.. esrimaie th.; seismic mf;rnent and mcment ma-gliiu<ie of
;m earthquake"

a) Explain dilferent ground motion pariiineters.

b) Exdain hor,v tire pru-babilistir, seistrtic ha,za;c riiaiYsis is cartied o';t.

Dgtel-rliine Cisplacemenl- (rvl'r1'.unins Inlrllltni' anii sh:ar fori-:e;1tr each storev at time't',
during an eartliciuake rvhen tire response inlegr:rl fir a l-sicrey buiiding is as give;'i

belou,.
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b) Explain the behavior c'f masonry building eluring failure'

4. a) Tire plan of one storey building composed of 2-D fi'arnes along orthogonal direetions

is shown below. The floor diaphragm is rigid in its own plane and mass of floor is
uniformly distributed. Take the mass of the roof, as 1500 kg/m'.Caiculate lateral force

in the ftames of building when subjected to a laterai tbrce of 300 kN in x-direction.
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b) Explain the ductility and ductile tietailing in RC struciures.
5" a) A six storied reinforced concrete hospitai buildlng with story height of 3.4 metersmust tre a speciar ruoment resistins ftame locateJii r"Jn*rryr. T.he rumped weightdue to dead load is r4 khym2 on nio.run,t f[n# ", ,""r" fhe floors are subrectedto live loads of 3 kNim2 and 1.5 kN/'m2 on the.oor. n"t".mine the design seismit roadon the structure as per NBCIOS: 2020 code iipi;;;'orfloo. and roof are I60 m2aari 130 m2 respectively.

b) Explain the various methods of retrofitting of RCC structures with sketches"
6. Wriie short notes on: (Any lwo)

a) Giobal Stiffiless Matrix in 3_D frarne
b) Explain the concept of, regurar buildings for earthquake resistant designc) Response spectruni ofearthquakes

d) lntensity of earthquakes

[4J
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IRaHUVANUNIyERSITY
INSTIT{.ITE OF ENGINEERING

Examination Control Ilivision

Czurdidates are required to give their answers in their own words as far as practicr
Attenpt All questions. 

I
Artempt Au questrcns. i

The ligures in the margin indicate Full Marks. I
Assume suitable data dnecessary"

1. a) Describe plate tectonic theory. Explain different types of seismic waves.

b) An earthquake causes an average of3m strike slip displacement over 100km long, and
40km deep of a transform fauit. Assuming the rock along the fault had r,vsrage
ruptue strength of 180kPa, eslimate the seismic rnoment and rnoment magnitude of
an earthquake"

2. a) E:rplain liquefaction witir schematic sketches anrl its causes.

t2+4)

l6l

13+3I
b) Define seismic hazar& anaiysis. Explain how probal-rilistic seismic hazard anal1,sis

carried out with steps. il i5J

3. a) Determine displacement and lateral force at each storel' at time 'r' ciue to all modes of
vitrrations, during an earthquake when the response rntegral for a three-storey building
is as shown below. Detetmine the peak values due to ali rnodes using SRSS method. tl2l

lml :
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Pseudo velocity response,

b) Explain difibrent failure mechanisms of masonry structures.

4. a) A one storey building of size 50rn x 20m has wallsof thickness 3 50 mrn. The slorey
height is 4 m and the floor cansists ofcast in situ reinlorced concrete" The building is
sub-iectcd to trateral load of 350kN due to earlhquake excitation in either directions.
Calculate the design lateral forceson the walls.
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b) Explain the term torsionally coupled and uncoupled systems.
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5. a) A three story reinforced concrete hospital building with the total height of i2 meters
and story height of 4 meters must be speeial rnoment resisting *ame located in
seismic zone -Y. The lumped rveight due to dead load is 12 kN7m2 un noo, *d-s
kl{/mz on roof. The froors are sub.lJcte<i ro live roads of 4 kN/nf ;; tk}r;;'rh-
roof. If the plan area for floor and rcof is 25A mz each, determine the design r.i**l*
ioad on the structire as per IS 1893part I code. |"i0]

b) Explain the problems associated with soft and rveak stories in buildings. 16l
6. Write short notes on:(Any 'Iwo)

a) Faults and fault mechanism

b) iv{easures of eart}quakes

c) Modal mass and modal participation lbctor

d) Ductility and energy absorption capacit-v in structures

Q"a1
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subject: - ESrthquake Resista,ce Design of structur .c (Erectit,e 11; (cr iosol)
clandidales are required to gi'e thcir ansrvers in their or.rr v,ords as lar as practicable.Atternpt AU question,r.

Tlrfiqyt-yrytke marsin indicate Fuil Mgrtq.
Use of IS 189tr-2002/2010 part_t is'ffi
Assume tuftrt tndilTGffi.

How is the intensity of an earthquake different from its magnitude? Estimate theIvloment magnitude M:"- jy" to an carthquake vrhich 
"uur"r-ir'average srip of 4moyer a 200 km long and 50 hn d"ep t.ansform faurt if the rock h;; * average ruplurestrength of 250 kpa. ,rv ^vw\ rlqL 

{2+41\tr4-r.r' seismic hazard anarysis is caried ou1 1or a site? Explai' the informationrequired for seismic hazari ;:,alvsis" nxfrain ilr" pro."Jur. r"ip-u*biiistic seisniichazard anal;,5is of a site. vrvvvuL'L rul f 
[2+3+5]A three storey building shorvn in figure bclor-,, has the followingvibration properties.
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and pseudo spcctrul velocity. responses
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I o.:z I

Determine for each made ol'vibration, the maximum displacement, Ialeral force, shearforce and overturning moments ut 
"u"t ,torey level. Also determine total maximumsdue to all modes using SRSS methoa" 

---

b) Enlist the different.tSpes. of irregularity,developed_in building configuration system.Explain how these inegularitier ir" a"*iopea ana trr*i."ir""ii on the building.

[12]
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'l' 
' :JJl,lT:?ffi::'" exanrpre rhe portal frame and canrilever merhod of rarerar road

l6lb) The one storev buildirr-g wiih vertical resisting eremenls and their stiffiress are shos.n
in the rigurc b"ror.n.. Ti.;;;r;r'r';'*;** isriiia;;-i;;;;. and mass is djsrributcdunifonnrv in trie.roof. aj"i;ri;Tt. ,,L*, [,?. ,r','n_ iilrl,. due to a ialerar seismic
fbrce of 400 un:,r1. n;r;;;;'llt* at the roorler.i.'a..r,," that the ,,varr takes:::,l"rTJ;rv in irs prun'" rgno* rr,, ,r,i"rn".i';;r;J. and their out-of-prane
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4' a) Exprain the strength of masom,v in shear and flexure r.vith exampies.t' 
$i;Tll";l: U:Hix:ffffiIlh,a 

height or i2 m and storey height or4 m is to be
buiiding is situated i, rorrr-ur.r,lr"-1Y,t]"- 

moment 
-resittirg fru;" iiui#i rrr.

rve i g h r o n n o o rs a,, 
", "'i ", a ffiJ iJ l rffi ,il{ J,, I^T,il,:Irrfi 

,;:?ri,.#.; 
mlron the floors were s rxn"j. N.f[.itt,*.riu" rr.J"*irr.lo,or. ,r,n. area of the floor is

400 m2, determin_e t'e base ,i"r*.*a r"irnrl" il*"r,l,r,he storey^levels as per$:,,if;,?"i,jf}.?ili::al;,i. :h*f:":i::j#:": J, : o olsi,, ;; n."*,,.
5. Write .short notes on: (Any Four)

a) Failur.e mechar.
11 s" n1...;;ffiI.ii,'J;;:fl,;J:l.],.,
c) DuctiIc dc-railing of n"Irr"r""J";;;," 
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La)

b)

c)

2" a)

b)

3. a)

b)

suhject; - Earlhquake Resistance Design of structur e (Etecri

candidates are required to give their answers i, their orvn u,ords as
Attempt 4l! questions.
The figures in tlrc mcrgin indicate ?-ult lllarks.

IS 1893-. NBC I05:
Assume suitoble datct if necessary

Explain hor.v magnitucie of earlhquake differ:s fiom intensit-v? Describe in brief about
faults and its types.

Define seismic bazerd analysis and explain how probabilisiic seisrnic hazarrl is carrjed
out?

For a building shorvu in figure below rvith the mass matrix and vibration properties,
detcrmine the dispiacements. overturning mornents and shear force at each store,v at
timq tr dtlring an eaflhquake rvhen the response integrals for the three modcs are :

I1r=li00k
loli't"-i

{\(rt)i.l ()15} nrr\ l
ior;l

io+r I

It,i I .C t5l' r.rc:' Ilil0l-r i
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t+l=1080 056 :zsi
lo+ -r:s l8 i

-,.^f,

A rnaximum grcund displacement tlf 18 mm is recorded by a scisrnograph locatcd at
1150 km fiorn epiceuler for the surface wave having perioci af 22.5 secs. Based on the
data, rletermine surlace v,,ave magnitude. 

t4]
Explain ground motion parametcrs. 

t3J
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K_r = I500 kl',i.im3tn

\
what is an irregular building? How does the irregularity affect the seismic
performance of any building?

Plan of a buiiding having four shear walls A, B, c and I) is shorvn in figure belog..
All the four walls are of M20 grade concrete and 230 nul in thickness. l)etermine the
design lateral lorces on different shear walls of one storey building. -I'he 

seismic force
on the building is 400 kN in Y direction. Determine the desisn lateral force for
differenl shear rva11s. ll0l
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4. a) ,* o*rr. shown in beiolv shows a pran of 6-storey RC framecl structures to be
constructed in Kathmandu. tleight of each storey is 3.5 m" All colurnns are of
300 x 450 mm and all bcams of 300 x 500 mm. Slab thickness is 150 mm. N4asonry
wall around is 2i0 mm thick. - "r 

I12l

5.

The soil belou' thc foundation is hard and thc building is locatecl in Kat6mandu.
Assume live load on ail floors is 4 kN,m2 ancl in,ooii,2 kN/m2. o"r*r*i*-ttr"
scismic forces and shcars at iiillerent floor icvels in both clirections. Assume reievant
data if required as per ISi89l (part-l) - 2016.

b) Explain, how do you e'aiuate iorsional response in an unsymmetric building?
Write short notes on. (Any Three)

Soft storey and its mitigation measures
Capacity design procedure
Duhamel's Integral for SDOF for earthquake ground motion
Failure mechanism of masonr,v buildings
Ductility in concrete structures

tl. I
LJ)

[3 x41

a)

b)
c)
d)
e)
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r'

Resistance of Structure

landidatq are required to give their answers in their own words as far as practicable.
AttemptAll questions.
Thefigures in the margin indicate Fult Ma*s.

105:.
Asswne suitoble data if wcessary.

Estimate the moment magnitude of an event with rupture length of l l0 lan, rupture
width 35 km and slrp of avemge fault of 2.5m. rate ilodutus or rigiaity as
3.5xlOtoN/mz

Discuss the main characteristics of seismic waves.

Dgfine magnitude and 
-intensity of Eartlrquaka lVbat is the difference in energy

released due to earthquake of magnitude 6 and 7?

1. a)

b)

c)

t6I

tsI

[3+2]
2' a) A three storey building shown infigure below has the following vibration properties. tIgI

t 1.00 1.00 1.000r
ISI=Io.s+e -t.s2z -o.zello.rsa o.Bt? 12.10J

b) Differentiate the DSIIA and PSIIA. Also, unite down the procedure for obtaining the
response spectrumcurve 

t6]3' Forthe tbree stoded RCC residential sMRr building located on medium soil and situatedin zone V. 'The seismic vueights on the floor are- as sUov,,n in figure U"fo*. Clrrr,
m =20ldrl
The &ee vibration .are: narural periods {T"} = {0.a0 0.lg 0.125}s and
mode shapes {0r}:{0.314 0.686 1,00}, {g2}:t_0.50 . -0.50 t.Ori} ana. {$s}={1'00 -0.6s6 0.313}. Determine trre s.is;c forces for each story usiqgEquivalurt static procedwe and Response spechum analysis proced.re as perIS 1893:2016. Also compare.the base shear obtain;d atove wittr Nec ios:zozo. . [4+6+6J

h=3.5m

h=3.5m

Wr =m

h=3.5m

Exam.

Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part Iv/II Time 3 hrs.
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4. a) A three storey shear building T.fu* below has the folowing dynanic properties.
^Ul

?

t
Vr

5m 4m

ur =20,000kg
mz =38,000 kg
m:=58000kg

4sr

t+l
tt

t,

I{I

{r:}

fr.oo t.oo 1.oo I
=f o.sz -r.sr -6.241

f_o.rz -0.84 tzt+ )
{ q.n1

=l r.zri.adlsecs

lz.tzl

3m

Write short notes on: (Any Four)
a) ln-plane and out-oiplane behaviour ofmasonry skucturesb) Ductility and euergrabsgrr,i"ri" U"iifrrgc) Ductite detailins fi, .ar*rduarc._io*iLrip
fJ $e+onse Tecdr* or"urti,lrri",'"'*1'
e) f ailure mechanisms ofmasonry wall

14x41

,t(**

I o.tz]
{v(t,)} ={-o.rS}mrse"

loez )
Determine the disnracer*F, raterar load, overtunring monrent and heeshear due toall modes of vibration 

" "toi"i, O*,irrgl"""rrrnqrrti 
tlilFor the given portar.!*,, draw the AED &om using porhr fiame mnethod aadcantilevermethod- (sFD *anuo"ilrrqiri"a* a-r-"*F*ilj* "rame mnethod aad 
tsl
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Level BE Full Marls 80

Programme BCE Pass Marks 3Z

Year / Part ry/II Time 3 hrs.

,SaDiacr.'- Earthqy+e Rgsistant Design 
.o_f l_tructure (Elective II) (CE r6l0t)

r' Candidates are required to give their answers in their own words as far as practicatle.r' Ammpt All questtons.
/ Thertgares in the margin indicate Futl.Mart$( Use of IS 1893 (part 1) - 2002 / 2016 is allowed.
{ Use proper snd consistent unit syslem-y' Assume suitable data if necessary.

1. a)

b)

c)

2. a)

b)

c)

Explain ihe plate tectonic theory and its mechanism.

Describe the fault and fault mechanism.

An earthquake causes an average 2.6m strike slip displacement over 70 kmlang,z2
km deep portion of transfonned fault. Assuming the average rupture skenglh along
the fault as 170 kPa, estimate the seismic moment and moment magnitude of
earthquake.

Explain the steps of probabilistic seissric tmzfirdanalysis to be canied out in site.

De-fine the liquefaction. What are the factors that affect liquefaction?

A theory storey building shown in figure below has the following vibration properties.

t6l

t5l

tsl

t3l

t3l

li0l
10.34 -t.16 2.511 .

161=f o.zo -o.Bo -z.4sl
I r.o 1.oo r.ooj

t 43.87 \
{ w} = hzo,rsl rad/sec

kez.ooJ

Determine the displacement overturning moment-s, shear force at each storey and base
shear at time t during an earthquake using the response spectrum method when the modal
spectral displacement values are: Sd1=0.01902m, Sdz:0.0023m, Sd3=p.ffxtgaal

For the three storey building frame, the seismic weights on the floor are: weight of first
floor (W1):1176 ld{, weight of second floor (W2):784 ld..l, weight of third(top) floor
(W3) 392 kN. The building is founded on medium stiff soil and situated in zone V
according to IS 1893:2002 and considering 2:0.36,/:1, R:5.
The free vibration results are: natural periods {Tni = {0.883 0.404 0.302}s and mode
shapes {fi}={0.25 0.79 1.00},{92}={-1.00 0.00 1.00}, and {93}={0.25 -0.79
1'00). Determine the seismic force by dynamic analysis procedure codal provision. lt6l

Exam. Reeular / Back
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4. a)

b)

''rfi6ryt"1'::i'-'' '

Buildiag constructed in seismic zotres, the inegularities in the di*ibution of their
mass, stiffrtess and strenglh are not desirable. Discuss how tbme irregularities are
developed and their effects on the buitding.

Plan of a building having four shear walls A, B, C and D is shoum in figure. All the
four walls are of M25 grade conmete and 250mm in thickness. Derearrlini the design
lateral forces on different shear walls, if the storey height is giv,en 4.0m and the
seismic force on the building is 200 l<${ in either direction.

4m

,l 6m - =l 
4m J, 10m j,

5. Write short notes on:(Any Four)

Drift evaluation and verifisation
Ductility and energy absorption in building
Effect of infill masonry walls on frames
Confinement of concrete for ductility
Response spectrum of earthquakes

. *a*

t6l

[10]

6m

6m

[4x41
a)
b)
c)
d)
e)

!,,
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Subject: - Earthquake Resistance Design of Structure (Elective ID PE7650l)

{ C,ardidates are required to give their answers in their own words as far as practicable.
{ Atte@ '4ll questiorts.
{ The fgres in the maigin indicate FulI Mnrles.
,/ Use of IS 1893-2002(Qart !1, is allowed.
r' Asmme suitable data if necessary.

Briefly explain the plate tectonic theory. Define a magnitude of an earthquake. How is

itsdifferent from intensity of an earthquake?

Estimae the moment magnitude of an earthquake with rupture length of 100 km
ruptrne width of 50 km and slip of average fault slip of 3.20 m. Take modulus of
;diairy as 3.5 * lOto N/m2.

Lists the different Attenuation relationship model with mattremaical expressions for
PGA

Using a appropriate Affenuation law, estimate PGA at a site which is 220 km from
MCT(3-3) with a :6.2,b:0.8 having 10% probability of an exceedance in 50 years.

Ecplain the information required for Seismic Hazard Analysis. Also explain in
stepwise how probabilistic seismic hazard analysis of a site is carried out.

Compare the seisrnic coefficient method and response spectrum method in the design

ofnmlti storeyed buildings. t4l

A three storey buildin! as shown in figure below has the following vibration
pnoperties.

l. a)

b)

2. a)

b)

c)

3. a)

b)

[3+31

t6l

t3l

t7l

teI

IIlr = 21,000 kg
I[2:42,N0kg
ID3: 58'000 kg

1.00

- 1.53

- 0.86

and



4. a)

3.5 m

Stiffrrcss of
franre$

: -50O KN

5' a) What are advantages of SMRF over OMRF in the design of multi-storeyed building?
what is the provision fordrift evaluation in IS I gg3-2002.

b) Describe in a brief the Global stiffness matrix for a 3 - D rnoment resisting frames in
reference with local stiffness matrix of plane frames of the s€rme building.

b)

(i) Determine the displacement for each storey level due to all modes of
vibrations

(ii) Determine the lateral load at each level for each mode of vibrations and also
determine its maximum value due to all modes using SRSS rnethod.

(iii)Determine the base shear due to all modes using also SRSS rnethod. Also
determine the mode participation factor, effective rnodal masses and the
number of modes upto which the analysis to be considered as defined in
rs 1893-2002. tlsl

A three storey RCC residential building with a total height of 9.0m and a storey height
of 3.0m each has to be designed in SMRF. The proposed building is located-in
seismic zone - V and soil condition as soft soil. The lumped weight due to dead loads
is 6 KN/rnz on floors and 5.0 KN/#-on roof. The floorJ are subjected to live load of
2'0 KN/m2 and the roof to 1.5 KN/m2. If the floor and roof at each level have area of
120 sq.m, determine the design seismic load on the building as per IS lgg3-2002(Part-I) 

t8l
The figure given below shown the plan of an one storey buildings which could be
considered as composed of 2-D frames along the orthogonal difuctions. The roof
diapharm is rigid in its orvn plane and mass of the roof is uniformly distributed. The
building is subjected to a lateral load of 500 KN due to earthquake in y-direction and
passing through the centre of rnass of the building. Calculate-the lateral forces in the
2-D frames. U2l

l4l

t6l
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O5A TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEEzuNG

Examination Control Division
2074 Bhadra

Subject: -Earthquake Resistant Design of Structures (Etective ID GET6S0r)

r' Candidates are required to give their answers in their own words as far as practicable.
{ Attempt AII questions.
{ The Jigures in the margin indicate Fu!!furk.y' Assume suitable data ifnecessary.

I (a) What' is tectonic theory? Explain in brief the elastic rebound rheory. Define the
magnitude ofan earthquake as given by Charles ftichtpr. (6)

(b) Calculate the moment magnitude of an earthquakq with the ruptur€ area dimensions of
length 35km, width l5km and slip I meter. Assume modutus of rigidity, p = 3.5 x l0r0 (6)N/m'.

(c) What are the major steps of the Deterministic Seismic Hazard Analysis (DSHA)? What
is the principle of Probabilistic Seismic Hazard Analysis (PSHAX

2 (a) What is response spectnrm? Write down the relationship among pseudo velocify
response, sp€ctral displacement and pscudo accelerdion response.

O) A three-story building is modeled as 3-DOF system and rigid floors as shown in Figure
shown below. Determine the top floor maximum displacement and base shear due to El-
Centro, 1940 earthquake ground motion using the respgnse spectrum method. The El-
Centro earthquake r€sponse spectrum is presented in the _figure below. Take the inter-
story lateral stiffiress of floors i.e, h = k2= 1i=16357,5 x I 0r N/m and the floor mass zr =
zz= 10000 kg and 215000 kg. The results of the free vibration analysis are also given
below. (lO)

e =20.93? radfstrf,,l q - 572rudlw, e='?8jtr?d,l5tr;

(4)

(6)

(n) = f;;l *': {i} {0,} =f*d

h

ra

mr



t,.l

\--, Figure: Displacernent response spectra ofEl-Centrq lg4}earttrquake ground motion.

3 (a) Define rigid floor diaphragrn- what is center of stififrress? Describe how the cenrer ofstiffiress is determined with a simple example.

(b) The figure glven below shows the
walls with-the lateral stiffrresses as
is rigid in its own planq and the mass o
subjected to a lateral load of g00 ld{,
through the center ofmass ofthe buildin

(6)

(10)

a@).

(b)

(6)

(t 0)

Wall 1 Wall3 k: = O.2Sk

kr = 0.65k kz= 0.35k 
j



''
20 kN

40 kN

5- trvrite in briefthe principrss and concepts of (any thrce oniy,)

(a) Types of faults
O) DOF and global stiffiress matrix of 3-D moment resisting frames
(c) Lateral stiffness matrix of a solid shear wall with considJration of rocking of footing.
(d) Response spectrum analysis of a.MDOF frarne.
(e) Seismic coefficient Mcthod of seisrnic analysis
(0 Ce4ter of mass, center of stiffness and torsionally coupled system

(axa )

+* d(
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Exam.
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Programme BCE Pass Marks 32
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1. a)

b)

c)

Subject: - Earthquake Resistance Design of Structure (Elective II) (CE76501)

,/ Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt AII questions.
{ The figures in the margin indicate FuA Marks.
r' Use of IS 1893-2002 (part-It is allowed.
r' Assume suitable data if necessary.

t6l

I2l
Find the spectral pseudo-velocity and spectral displacement of a structure, which has

anatural frequency of vibration 7 Hz and a damping ratio of €:0.03, coffesponding
to a spectral acceleration of 14 m/sec2. l4l
An Earthquake eauses an average of 4m strike-slip displacement over 120 km long,
40 km deep portion of a transform fault. Assuming that the rock along faulty had
average rupture strength of 180 kpu, estimate the seismic moment and moment
magnitude of the Earthquake. t4l

2. A three story building is modeled as 3-DOF system with rigid floors as shown in the
figure (a). Determine the top floor mar<imum displacement and shear due to the
earthquake ground motion using the response spectrum (given in figure b) method.
Assume Ks:K2:3Kr and rr3:1.5m2:m1, where Kr:200 kltt/m and m1:2500 kg. 116I

Discuss about the seismichazwds with suitable examples.

Define Richter scale.

d)

+ il,|

-*-+ Ill

-+ tit

I

tlll

u,Q

0.t

tl?

a)

t (a)

*-\

3. a) Define the torsionally uncoupled and torsionally coupled system of buildings. Also
described how the lateral loads are distributed among the vertical members. l4l

(b)

ff9 (ci

kt
tfte

kt
Iftt

kt



l
b) For one storey building with rigid floor diagram. 600 KM lateral load acts at storey

level along Y-direction as shown in figure. All the column of equal sizes as square
type. Distribution of frame stiffness are as shown and assume uniform distribution of
load in the floor, calculate the lateral force in the individual frames and sketches the
2-D frarre along Y-direction. U2l

5.0 m 4.5 m 5.5 m

Frame
Stiffiress

2.5K

3.5 rn

3.0K

3.0 m

3.5K

4.0 m

3K

Stiffiress

4. a) Define seismic coefficient and base shear. Write down the empirical formulae for
determination of fundamental time period of a RC framed building.

b) A five story reinforced concrete building is to be designed as SMpp. and is located to .v
Kathmandu having medium soil site. The lumped weight due to dead load is 8 I(N/m2
and live load of 7 KN/m2 on floors. The toof it subjJcted to a dead load is 5 KIrI/m2
and live load of 1.5 KN/m2. If the floor and roof ai each level have area of 250rr?,
determine seismic load as per lsl893(part I)-2002. Assume suitable data as per
relevant code. U2l

5. Write short notes on: (Any four)

a) Approximate method for lateral load analysis of plane frame structures
b) Concept of Moment resisting franes
c) Ductile detailing of RCC structures
d) Failure Mechanisms of Masonry buildings
e) Seismic waves

faxa]

I4l

2.0K

***
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TRIBHI]VAN UNIVERSITY

INSTITUTE OI] ENG INEERING

Exarnination Confrol Division
2073 Bhadra

'.- - i. a)

b)

Subject' - Earthquake R.esistance Design of Structure (Elective fil GE7650l)

,/ Candidates are required tc give tl'reir answers in their orvn words as far as practicable.

r' Atrcmpt ,A,il questions-
,/ the figures in the margin indicate Full Marks'

Vse of IS tr893-2-002 {part'Ir is altowed'
,/ Assume suitable dato if necessary.

What is a fault? Explain each tlpe of fault with a neat figure.

Estimate the moment magnitude of an event with rupture length of 120 km, rupture

width of 40 km and slip of average fault slip of 3m. Take moduius of rigidity, as

3.5x loro N/m2.

What is an attenuation relationship? What are the main parameters of earthquake

sources on which attenuation of tlte ground motion parameter depends?

Define Seismic Hazard at a site. Explain in stepwise how deterministic seismic

Hazardanalysis of a site is canied out.

Write down the Rienter- Gutenberg Recurrence law. Explain how probabilistic

density function of magnitude is obtained.

t4l

t8l

L4l

t8l

t3l

t5l

c)

2. a)

b)

c) The main central Thrust (MCT-3.0) having a= 6.2 and b: 1.0 can produce mo<imum

size of earthquake magnitude of 6.0 R.ichter scale" Calcuiate the Return period of the

earthquake.

3. The acceleration response spectrum values for a two storey shear building, as shown in

fo.s+ol 1

the figure helorv, are given ffi S" = ] :':.^l imlsec'. Calculate for each mode of,vibration,
Lo.835j

the maximurn displacement. shear force and over tuming moment at each storey levei.

Also determine total rnanimums for each of the response quantities of the above. tl6l

T
t'

+
l,

J

KN-sec2/m

1,21

z=75K



1l
4. a) The figrue shown below shows the plan of one-storey buildings, which may be

considered as cornposed of 2-D frames along the orthogonal directions. The roof
diaphragm is rigid in its o*n plane, and the mass of the roof is uniformly distributed.
The building is subjected to a lateral load of 800 KN, due to earttrquake, in Y-
direction and passing through the centre of mass of the building. Calculate the lateral
forces in the 2-D frames. tl U

1
i

5.

b) Desc,ribe in brief the portal method of lateral load analysis of frame.

Write short notes on: (Any four)

a) Rigid Diaphragm effect
b) Probabilistic Seismic Hazard Analysis (PSHA)
c) Ground motion parameters
d) Seismic zoning
e) Failure mechanisms of masonry wall

t5l

[axa]



O5A TRIBHUYAI.J UNIVERSITY

TNSTITUTE CF ENGINEERING

Exarnination Control Iliyision
2072 Ashwin

Subiect:- Earthquake Resistsnce Design o{'Stmcture {Eiecri're ll) (CE765Al}

/ Candidates are required to give their answers in tireir own words as far as practicabie.
I Attempt Nlquestions.
/ The figures in the margin indieate {alt A{arkg.
y' Assume suitable data if necessary.

\\'trat are tectonic plates and explain tectonic theory.

Discuss the seismic hazards.

2. a)

b)

1. a)

b)

c)

{}+}1i-" *l

i4l
An earthquake causes an average of 3 m skike-siip displacement over 90krn long,
40km deep portion of a transform fault. Assuming that the rock along the fault had
avsrag€ rupture strenglh cf l80kPa, estirnate the seismic mcment and moment
magnitude of the Earthquake. ISI

What is seismic hazard curve? Wriie down the process for developing it for a site? t4]

Using DSHA compute the PFIA for the site below. Use the following attenuation
relationship. U2]

ln PllA (gaisi : 6.74 + 0"559 M- 1.8 ln (fi+25) (note :.R in km)

Source 3, M....= s

3. For the twc-storey shear building zx shown in the figure below, Calculate for each mode
vibration, the maxiruum dispiacement, shear force and overtuming mornent at each storey
level. Also determine total rnaximums for each of the response quantities of above. The
acceleration response speatrum values as: t16]

5, = [o.m I m./ sz
10.25 i

Exam.

tr,evel BE Full Marks 80

Prograname BCE Pas-s Marki$ 32

Year I Part rylE Tirne 3 hrs,

i*- -+ l3o km I



4. a) "lhe figure shown belcw shows the plan of one-storey buildings, which may be

catsi,jered as ccmpc,sed of 2-D framcs along ii-le orthogonal directions" The roof
diaphragm is rigid in iis ou.n plane and the ;nass ,"rf the roof is unifr--rmiy riistributed"

The buildilg is suh.iected to a lateral load of 500KN due tr: eiulhquake. in X-<iirection
and passing tlrough the cenler of mass o{'the building. CalcuXate tht lateral tbrces in

tte 2-D fi'avnes. t12j

4k 6m 4k 10m 3k

b) Write down the approximate method for lateml load analysis of plane frame structures

and their suitability. t4l

Write short notes on: (any four)

i) Factors influencing ground motion parameters at a site.

ii) Failwe mechanism of mosonry buiiding
iii) Ductile detailing of reinforced concrete structure

iv) Global stiffiiess rnatrix of 3-D framed building
v) Provision for torsian

[4x4]



TRIBIIUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2072Magh

Subject: - Earthquake Resistance Design of Structure (Elecrive II) (C876501)

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.
Thefigures in the margin indicote Full Marks.
Assume suitable dato if necessary.

a) What are the causes of earthquake? State theory of plate tectonics.

b) An earthquake causes an average of 3.5 m strike- slip displacement over a 70 Km
long,22l Km deep portion of a transform fault. Assuming that the rock along the
fault has an average rupture strength ofl50 KPa, estimate the seismic moment (1\4o)

1.

and moment magnitude (Mw) of the earthquake. t8l
c) Find the spectral pseudo-velocity and spectral displacement of a structure, which has

a natural frequency of vibration 5Hz an^d a damping ratio of ( : 0.05, comesponding
to a spectral acceleration of 12.57 mlsecz. t4]

2. a) What is a seismic fault? Explain the types of faults. I4l
b) A three storey building shown in figure below has the foliowing vibration properties. t12l

t4l

r0.907)
{ w} = I z,g07l radlsec

l+.gtz)

l-1.000 1.000 1.000 1

141=l r.oea 0.430 - 1.oes l
12.027 -0.629 1..498 I

{ v(t)} = [rl;"]m/sec
lo.oil

Determine the displacement, overturning moments, shear force at each storey and the base shear at
time t during an earthquake when the earthquake response integrals for three modes are

Exam. NewBack (2066 & Later Batch)
Level BE. Full Marks 80

Programme BCE Pass Marks 32

Year /Part ry/II Time 3 hrs.



3. The figure shown in below shows a plan of 6-storey RC framed structure to be
constructed in Kathmandu. Height of each storey is 3.5 m. All columns are of
300x450mm an all beams of 300x500mm. Slab thickness is 150mm. Masonry Wall
arorurd is 230mm thick. tl6l'

4@ 5m

3@6m

The soil below the foundation is hard and the building is located in Kathmandu. The time period

of building is determined by using T = H .Assume live load on all floor is 4KN/m2 and in
roof is 2KN/m2. Determine the seismic forces and shears at different floor levels in both
directions. Assume relevant data if required as per IS1893$art I) -20A2.

4. a) Describe the in-plane and out-of plane behavior of slabs. Define rigid floor diagram. 141
b) The figure given below shows the plan of one storey building which could be

considered as composed of 2-D frames along the orthogonal directions. The roof
diagram is rigid in its own plane, and mass of the roof is uniformly distributed. The
building is subjected to a lateral load of 1500 kN due to earthquake in Y direction and
passing through the center of mass of the building. Calculate the lateral forces in the
2D frame along X as well as Y directions. tl2l1

It,,l

I

---*---
a,.l

___i___

2k

4K

3K3K3K

5.

t
I v Direction
I

Write short notes on: (any four)

a) Magnitude and Intensity of earthquakes
b) Response Spectrum Analysis
c) PSHA (probabilistic Seismic HazardAnalysis)
d) Lateral stiffness of shear wall resting on rigid foundation
e) Earthquake Ground Motion Parameters

14x4l

4K


