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1. a)

b)

2" a)

m*tirod of design ancl diifurerit

g*$ kN

subject; - I)esign .f stecr urJ "r'i*[r*r srructure (cE 6s])
Cttndie{ales ttre required la give their answers in tlrcir otvn wortls as far us pracricuble ,Altenryt 4U qucstion.t
I'he Jigures in the margin indic:ate {,uil rttarks.
Show the results wirh sketcher wlreninaiiii requiretl.
IS 8${':2007 (Code cf Fractieefor General ()onstruction in, ste.el), steel section book, ls
.qvs Purt 3 and IS 883 (besign of Stractural rimber in Buittting) are *lptwed lo use.
Assurne suitable data if *eces,rary"

Discrlss abcut allowable strength in working stress
factor of safety in limit state method of desigi.
Etplain the importance uf local buckling anci irow it aciversely af{ects thc ioarlcaflying capacity of columfis ancl beams? iiow is this accounted for in t]re design ofsteel members?

Design a tension member 
-of 

rlouble anglc section connected on tire Lroth siclcs ofgus:iet plate 12 m-rn tliick. The member isiubjected to arr axial tclsion of j00 kN. I_lseMl6 bolts of propeily class 4.6 for connection.

Design a suitable fillet weld fur the bracket as shown in figure, if working loa<l p :
200 kN and eccetrtricity e - 200 rnm. Thicluress of the braciiet piate is 12 mm an4 thecolumn used is iSfIB 300.

t4l

[2+2]

l8l

18l

b) Design a double, cover butt joint to transmit a working load of 300 kN to connect two" flats 120 mm wiele and 20 mnr thickusing Mt6 higfst.*ngtt, bolts of propJy.tur*
10'9' The coverplales rue 12 mm thick. A.*,rrrr* tf,ot.r.r*-*shearplancintcrcepts tiretlrreads of tlie bolts"

3' a) A compression rnember is built using twc.r channels ISLC 400 piaced tqe t, toe. 
.Ihe

effectivc iength af the member is 8 m. The width ovsr the backs of two channels is400 mm' T'he channeis are properly connected by lacings. calculate the safe loaci lirr
the member. Design the lacing systlrns using M16 bortsiiproperry crass 4.6.

b) A column ISHB 350 carries arr axial compressive factorerl load of 1500 kN. Design asuitable bolted gusset base. The base rests rxr MI5 5Jracle concrete pedestal. Use7-4 mm diarneter boits of grade 4.6 for making the 
"c,.rneltions.
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4. a)

b)

5. a)

t 121

,41

t8l

t8l

b)

Desigll a bearn having clear span 4.5 m, subjecled 1o irnJ:osed udl of 30 kN/m and
point ioacl 80 kN at rnicl span. I)epth of beam is lirriteel to 300 mm. Consider iaterally
restrained beam.

What is ths eilect ol laterally restrcined and uruestrained compressirin flangc in
bending?

A building with large openings of size over 30 m and height 45 rn is planned in a core
city fbr a 50 yeals life. 'I'he building is planried to be located on a dorvnlvard slope of
145 rn high hill, the slope crf iruhich is 1 vertical and 3 horizontal. The brrilding has to
be constructed at a height of 100 m above the base of hill. Determinc thc <.lesign wind
pressllre .

llesign a tirnber bearn of deodar rvood having cleff span 4 m, support width 230 nrm
and subjcctc<t to unifornly distributed load of 20 kN/m incluciing self-weigiit and
point load 35 kN at mid span.

{.**
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ien of Steel and Timber Structure CE 65}

are required to give their answers in their own words as far as practicable'

4$questians.
figures in the margin indicate Full Marks.

suitable dato if necessflrY.

/s :20a7, LS 883;J99 4, IS 875 {part 3): 1987 and IS 808 1989 are allowed

the salient features of different methods of design of steel structures. Which design

12+21is preferred and why?

;t out the advantages of welded connection over the botted connection. A bracket plate

thickness 12 mm is used to transfer a reaotion of a beam to the column flange as shown

figure. Compute the maximum load that can be transferred if load is acting 100 mm

ittu *t"r* face. Use Bolt M 16 bolts of Grade 4.6" [2+10]

diagonal member of a roof truss has to resist a factored tensile load of 450 kN. Design

section and its corutection using angle section with a 16 mm thick gusset plate. The

of the connection is limited to 340 mm. If required, design for lug angle too. The

is of grade 8250 and bolts of diameter 20 mm and grade 4.6 are to be used. Check

,/,

block shear is not required.

a laced column l0 m long to cany an axial 800 kl\i. The column is restrained in
but not rcstrained against rotation at both ends. Desigu ttre ladng system with

connection. Design column for channel section placed back to back.

maximum uniformly distributed load carrying capacity of a built beam with
beam section MB 300 and two cover plates with width 180 mm and thickness

mm. Also desigu bolted connection betwsen cover plate and rolled beam section

ve the relation for ths calculation of economic depth of web for plate girder.

,iscuss design steps for design of slab base.

building ii to be consffuctsd in core city area for a 50 years' life. The size of the

ing is over 30 m. The height of the building is 36 m and is classified as first category

. Determine the wind pressure at the site.

a Teak wood setect grade timber beam, having clear span 3.2 m, supporf width
mm, subjected to unifonnly distributed load of 15 khtr/m (including self-weight) and

t10l

114l

6.

7.

8.

[12]

t4l

t6l

t8l

o
o
o
o

o
o
o
o

load 50 kN at mid span

***
t10l
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Level
Exannination Control Division Programme iBCE Pass Marks 32

2081 Ashwin

candidates are required to give their answersin their own wgr$s a$ fax.as prapticab.le.-
Att empt l!! q: ue s ti oii,
Thefigures in the rnargin indieate Futt Marles.IS 800:2007 (co(e gif -lractice for Gerterat Cowtruction in steel), IS g0g:I91g
(Dimensions for Hot Rolted steel ileam, colurnn, channel and Angle sections), IS gTS
and IS 88 j : I 994 (Design of structural Timber tn is"ititig) are allowed ta use
Assume suitable data if necessary.

Y!{ it the importance of local buckling of plate elements of rolled steel sections? Howis this accounted for in the design of steei members? 
ulvvr rv!r'

Why is limit state method better than working stress method? Explain in brief.
A bracket plate bolted to a vertical column is loaded as shown in figure. If Mzg bolts ofgrade 4'6 ate used, deterrnine the maximum value of factored load p which can be carriedsafely.

,/

4.

J.

1.

14l

t4l

[10]

4. p,tt gn a bridge truss diagonal of single angle section subjected to faetored hnsile force
of 250kI'1. The 

Jength 9{1rr. diagonal member is 3 meters. The mernber is connected to agusset plate 16 mm thick with one line of 20 mm diameter strop uoiis of grade 4.6.
Assumti E250 grade steel. 

t10l5' Design a column-h*ing length 8m and which carries factored load of l200kN using
channel section placed back-to-baok using lacing system. The ends of the columns are
effectively held in position at both ends but not r*rt*iot against ,otutirr. Use boltedconnection 

tl4]
6. Desigu a cantilever steel beam having effective span 1.5rn, subjected to imposed UDL of

]okN@ and point load 50 k}'l at the free end. Consider lateraliy restrainea beam. Check
for deflection is not required. 

t10l
7' Define economic depth of plate girder, and derive equation for economic depth of plategirder. 

t6l
8. An industrial building of size in the range 20 m to 50 m and height 15 m is to be built in

Kathmandu near a small hill with its life period 50 years. TLe tiitt is 120 m high with a
slope of l:3. The building is planned to be provided at a height of 90 m above thl uurrug.
ground level. rhel1ryi1is an open terrain with ssattered o6structions in tfre range of 1.5
m to 10 m height. Find the design wind pressure. 

tg]
9. A timber column 3.5 m long has to support a load of 150 kN. Taking the colurnn to be of

Deodar wood, design the column as spaced column considering inside i;ti"r. t6l
10. Design a timber bearlt of Sal wood having clear span 3 rn, support width 230 mm and

subjected to imposed load of 20 klrl/m includins seti-lueiohr 161

Y_ear / Part ni I if " *--***--Til;;

-ruGffi
ffiRARY



I-*s::xx-"--psp -**ru;"Mffi;-I;
Year / Part

_ {y_ni* l" -:" 
p**g1e|s teei anJ

;;#;;;;#;il:/ Attempt AII auestian.t/_ Attempt 4!! questions.

I T!'lf!::"*'*:yr:: j(!1ate {ut! Marks,

Assumetut@.

1' 'a) write down the difference befween working skess method and limit state method.b) check the safety of the following connection if B-Ml6 bolt of property class 4.6 isused to connect 12 mmthick bracf*t t" trr" n*srir"oru*.

^t

t.4j

tL4

2' a) Adiagonalmemberofroofcarriesamaximurnputlof 
300kN. Desigathesectionandits connection with a 16 mnr thick gussetpirt , ir,* r"*grr, of thecorilection is limitedta 340 mm. Design the Lug 

Tgl.. uho. urire irizg boits of properry crass 4.6 and

flffi3flrrTlf;r?."' vield and irti*ut" 
't"Gr,'"r the angre *JiiAMpa and 410

tl0lb) Design welded connection to connect aa ISA 90x60xg to a lz,mmgusset plate tocarry design load of 140 kN such that center rr*"ra 
""i*iJrJ*iiiiilnru, of angle. t6l3' Design a built uP goly*.8 m lgng to carry a factored axial compressive load of 1I2s llI.The column is restrained in positiln but not io air"ciion at both ends. Desi*n the columnwith connecting system as bittens wirh bolred ";;;;;r. use two 

"rru*J back to back.Assume steer of grade Fe 4r0, E2s0 cand grade-a. 
.,Ds rwe sfianne 

t16l4' An office hall measuring 12mx4m consists g{bg*l spaced at3mc/c. RCC slab of 120mm is cast over the befrr' The imposed load i, g kN/m'. The beam is supported on 300mm thick war. rhe compressio; ,ry*: * ;rnd;; ,,";#;;f ii f*u,'. Designintennediate beam and check for shear a"n".tion'.iJii"rut rtu[ility. 
-"" '- 

tr6]5' a) calculate wind pressure on a roof of an industrial building located near MartadiBaza4 Bajura (< 3000 m) at 160 m height ;ii;a;.:pynd f**,ia-fr ofhil havingdesigu life of-50 years and permeabiiiiy or *o*i-i yo if average slope of hill is l:3and totar height of hilt frorn base is asri; Thr;;; orroortflir;; fi * with pirchof l/6 and lieight to eaves is 12m. r vr rt'j(rl q'uss ls /) 
tglb) Design a timber column of effective 

flqtrr^: rn subjected to axial load of 300 klrl andbending moment 50 kNm' The material-is sal *ooi *a the column is located insidethe building. vw ,vvs ruu urs uulumn ls l( 
I_RI

..'''.]...,..--,.-',...:.-'.].]:.'.':..:-:-::-:-:.i,]-yJ}Y-.-r.].+
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Exam.
Level BE FuIl Marks 80

Programme BCE Pass Marks 32

Year / Part ili /il Time
'3 hrs.Exa

-s"ij::L:p""ejlc3-gl$J-""*lesg-I'strtF*Ettgr*:s-#!,-!il)
./ Candidates are required to give their answers iu their own words as far as practicable'

{ Auem?tl!!!questians'
./ fheJfgures in the margin indicate Eull lyfub$;

"/ ts iol:Loor, ls \Pq:fi-tY" fi S8.$tsgt
./ At*orn suitable data if necessary'

1. a)

b)

A ISLC 3fi0@324.7 N/m (Fe 4lograde of steei) is to carry a factored tensile force of

AOO W. 'fheihannel seotion is to be welded al the site to a gusset plate 10 mm thick' 
tSlp**igt, a fitrlet weld, if the overlap is limited to 300 mm'

A diagonal rnenrber sf a roof truss carries a maxinnum pull of 30o kll- Dgstgtr the

secticn a*d its cofinection with 16 mar thiek gusset plate. The length of the

couneotion is rimitJ io 340 rnm. Design the Iug ai-gte arso if required. The steel is

;;;r;eo *a bolts:of grade 4.6 arcti' b* "ta' 
t8I

Explain aboul method of,analysis antl design of steel' t4l

Design a built up colurnn 6 m long to eaffy a fastor,ed axial cornplessive load of

;00 iN. The colurnn is restrained in position but not in direction at both ends. Design

irri-"f."* with connecting system as single taoing-with bsltedioonnection. Uso't':oro

"rru**r,tuok 
to baetr. Assuire,steel of graJe FE4'1'0;E250'C and'bolts grado4.6. t10]

Design a connection of braoket usif,.g M20 bolts of product grade C and property class

Zi,.e,-?{ lZ *r"thick bracket is coruricted by ang,le'100 x 100 x10 no:n. The factored

Ioad of 200 k}.i aeted at a ecoentricity of 3s0 tnsa rrorrr the flange of colunrn (Design

Bolt connection A oulY) t10l

c)

2. a)

b)

M1lryrys-rH I

3. a)

4. a)

b)

b)

Check the safety of a square colurnn 200 x 200 lrrln in cross secti'on the ef,fective

;;grh of the 
"oir*r, 

is j.S m, the axial load and bending mosrent ia the column are

30 l<]rl and 1.5 kl-{-m respectively. The rnaterial is Sal *otd and the column is located

outside the building. t8l

The High Rise building at Sundhara Kathmandu is to be constructed for a 50 years

fii*, tfrJ size of the bliirling is over 30 m. 'Ihe height of the buitding is 50 m.

D;1;*ri"- the wind presstre at the site and force on the truss. Take basic wind speed

ofKathmandu is 47 m/sec. [12]

A column ISHB 35CI@ 661 N/m carries an axial contpressive factored load of
1700 ld\t:Design a suifible bolted gusset base. The base rest on M15 grade concrete

pedestal. Use lfrZ+ boits of grade 4.6 for making tke connection. t8l

Design a simply supported beam havrng rlnsgfpo{e1.spao,oI4'q P': lryT,.of" 
width

2S0 ;m. Beam is iubjectecl to iinposeA loaA-{including self-weigtrt) 30 kN/m' aud

120 kN from secondary beam at nrid"span of beam. Dopth of bearu"is'tiitiited 300:mm.
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landidateg are required to give their answers in their own words as far as practieable.
Attempt All questions.
Thefigures in the margin indicate Fuil Mqrk!

IS 875 - - 1994
are al.lowed to use.

Assume suitable data if necessary_

Explain design methods of steel structure and also explain the failure of bolted
connections.

2r Design welded connection for the bracket-loaded with factored load 300 kN as shown in
the figufe.

1,

[3+3]

n0I

ki{

3. A single qgl" rnember carriei a working axial tensile load of 250 kN. Design the
member and the connection with a 

10 
* gusset plate and a lug angle. The yield stlength

and ultimate strength of the material are 250 MPa and 410 MPa respectively. tlz]
4- Design a built-up column with two channei sections placed toe-to-toe. The column is 9 m

Iong and supports a factored axial compressjve load olf I500 kN. The ends of the coltrmn
are effectively held in position at both ends but not restrained against rotation. Design a
single lacing system with bolted connection. Use E250'grade- of steel, Ml6 bofi of
property class 5.6.

5, Design tfr" colurnn base for an ISHB 300 column to ca6y a factored load of 1000 kN, 
[14]

Assume Fe4i0 grade steel and M25 grade concrete. - 
- 

t6l
6. A simply supported steel joist of 6,0 m span has to support a load of 50 kN/m (inclusive

of self-weight). The beam's compression flange ii-laterally supported. Design an
appropriate section using steel ofgrade Fe410. ' 

t10]
7. Find the wind pressure for design of a sloping roof of span 25 m and roof slope of I to 5:

The clear height of building at eaves level is 8 m. The basic wind speed is^47 m/s and
terrain is open industrial area, building is class A and permeability is normal. igl

8' Design a circular Sal wood column o1'lengtli 4.5 mto be usecl in an open shed. to cany an
axial load of 350 kN. J 

16l
9. A timber beam is 150 mm wide and 300 mm d.eep and is sirnply supported on a span of

6 m. It carries a uniformly distributed load of :ObO tNlm .un or.i ihe whole span ancl
three equal concentrated loads W eacfr n_laced at mid span and quarter span point's. If th;
stress. in timber is not exceed 8 N/mmz, find the maximum value-of w. ' rgt

i._:__'::-: ;".".----"--. -".-. . ffi
i Level BE
t..-.-*-*-____...

iProg.umme BCE

Fu

il_1s:Hre" F9_1_ _" "_"U*HS_"J-?-,. *1
i..Y:s.1.Llr!_......J11. i.!1. "_ IrLq..-_:_*:1G:::i

J,\

(:

300

300

12 mm thick bracketplae /



TRIBHUVAN LINIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2081 Chaitra

! Exam.
!----".---..-........

i Levet

Pass Marks 32
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$ubjecl.' - Design of Steei and Timber Structure {CA OS I

1.

2.

Candidates are reqtdred to give their answers in their oyu.n wisrds as.{ar {ts, pt'a

"IBR,ARY

E{aA{*! Sst*}

Time

Attempt All questions.
Thefigrtres in tke murgin indicate full Marks.
Assume suitable data if necessGry"
IS \aA:200i 15' 88-?' ] 99.4, lS 875 (part 3)." I 987 arzd IS 808". 1989 are ollttw

W:NCE

f)iscuss about characteristic strength. characteristic loads, design strength and design
loads. [1+l -11+11

A bracket plate is bolted to the flange of column using 5 l{os. of M 20 bolts of grade 4.6
and is loaded as shown in the figure. Determine the nr;rximurn l,aiue rf'working load'P'
rvhich can be carrieci safcly. t8l

F {rs6, p{r

tFS*s:w

I

Y

)--- --*- -x

--+ 
i

Jr-Y

t.r
,

+
****f*.Lw{

T

I

IEtrTE I{II}

T--
tstwr}

*-.
S*rm

{t

3. The bottom chord of'a truss is subjected to an axial puli of 400 kN. Tire length of joint
available is only 300 nim. Design the tension member using single equal angle section
connected with 16 mm thick gusset plate with requirements of lug angle if necessary. Use
M 20 trolts of 4.6 grade. i8l

4" Design a built-up colurnn consisting of two channels p.laced toe-to-toe. The coiumn
carries an axial factored load of 1500 kN. 'fhe effective iength of column is i0 m. Also,
design the lacing system using welded connection. i'ake Fe 41 5 grade steel. [ 14]

A hall of ciear dimension i5 m x 6 m is to be covered by RCC slatr flooring 12 crn thick
resting over RC joist spaced at an interval of 3 m center to center. Terrazzo finishing 2 cm
thick is to be provided over the RCC slab. The live load on siab is 4 kNrm2. The joists are
resting over 30 cm thick walls. Design the lloor joist. Take unit rveight of RCC ancl
tenazzo floor finish of 24 kNlm'" Consider iateralil' supporled beam. Check for lateral
siability is required.

Discuss abor.rt proceclure to estimate size oi lveb plate and flange plate of a piate girder.

Design a slab base for ISSC 200 which has to caffy a design axial load of 1200 kN resting
on a concrete pedestal with h{ 20 grade of concrete

Determine win#pressure on pitched roof of a building having height o1'eaves 10 rn, rise
of pitcheC roof 3.5 m, length olbuilding 30 m and u,idth of building i0 m. Building is
located in dense forest of a hill having average hill sk;pe 1:4, height of hill is 450 m and
building is iocated at mid height e-f hili. Consider normal openir:g of building.

Design a built-up box colurnn to cary axial load of 400 kN having length 4.5 m. LIse
50 mm thick T'eak planks" 

**x

5.

6.

l14l

t5l

t8l

[8]

[10]

8.

9.

Fkingt

BE Full Marl$ 80
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1.

2.

1

4.

Candidates are required to give their answe.rs in their own words as far as practicable.
Attempt AII questions.
The figures irc the margiru irudicate {qU fnglL&
Show the resnlts with sketches when snd where required
IS BA0:2007 (Code of Practice for General Constructian in Steel), IS 8A8:1989

{Dimensions for Hot Ralled Steel Beam, Column, Channel and Angle Sections), IS 875

and IS 883 : I 994 (Design of Structural Timber in Building) cre qllowed to use

Assume suitab{e data if necessary.

Differentiate between r,vorking stress methcd of design and limit state method of design. i+l

Classify and describe steel sectians according to their local buckiing behavior. t+l

Design a bracket comection to transfer an end reactiou of 225 kN due to factored load as

shown in figure below" The end reaction ftom the girder acts at an eccentricity of 300 mm
ftom the face of the colurnn flange of thickness 12 mm. Design bolted joint cornecting
the Tee-flange of thickness 10 mm with the column flange" lJse steei of grade E250 and
M24 bolts of grade 4.6. UOl

L

I)esign a tensiori inernber single chamei section for a truss rncmbcr having lengl.h 3.2m ir.r

carry design terrsi.le lcad of 280k1.{. Member is corurected with gusset piate of tirickness
l0mm with oue line of 20 rnrn diameter sliop bolts of plade 4.6. Assume E250 grrde
steel. Check for the ruplure and block shear failure. [10j

Design a built-up column usir-rg riouble cha,nirel-section placed toe-to-toe. having
unsupporled length 4 rn, subjected tc laciored axial cornp.ressive load of i000 khi. Use
batJen as laltic* mernber and bolted ccmecticn io connect baf{:eu and column. The ends
of the oolumns are effeclively he-ld in p,lsition et both ends but n()t restrained against
rotation. i]-il
Design splice plate and thc conncction for a column section IIJI{B 350 tc support a
faciored axial load of 1000 kN. The connr:ctior is 1o be spliced at a heiglit of 3 rneters.
Lise Iv{20 bolts of grade 4.5 anC steel oi grade E250. Assume ihe cohrmn ends aie
nrac'inetl. ;q i

Att ISLB 600 is r.rseci as a simply supporte<.i l-.eam over 7 rc span. I)etennine the sale
uniform load that the 'pearn can carry in {lcxure rvhen ll'! ]

a) the compression flange cf beam is restrained against iateral b'"rckling.
b) the compression flange o{"beam is not restrained against lateral buckling rvith beam

fuily restrained in torsion but both the flanges are free to rvarp at the ends.

6"

i Exam.

i l-evel
j Frograrnnie

225 kN

biackei

#rucs

; Resuldr
BE Ful! Marks 80

BCE Pass Marks 32

i'h;.-'m1II Time



8- A building with lrrge c'oenings of size over 50 m and height 15 rn is planned in a city to
have a 100 years iifb" The building is plarured to bc located on a downwiu<I sloire *f tCO
ra ldgh hiil' tlie slope cf which is 1 ver"lical and 3 lrr-,rizoniai. The building Las tc be
constructerj at a height of 100 rn alrove ihe base of hiii. The terrain is an openienain with
scattered obstn:ction. the heigl:ts of obstructions bcing in the range of 1.5 ni to 10 m
above the gr*unC le.rel. Determine the design r..,inrl pressure

9. llesign a <ieodar r',"lod bearrr to carry tlvo-point loads 75 kl{ and 75 k}J plac*.t at ir,3'd and
213'd of the span. The beam has ciear span o1'4 meier r+,ith support wicith cf 2.-r0 m1i.
A-ssulle all necessar_v data"

ilt. i-'iesign a Seleci graei.e Siil rvoori rectiurgular coli:mn liaving height 3.2m and subjecteci to
axi'l cr:mpressive ioad'f 200 kN;urcl bending rnonlent 30 k]'im.

t8l

16l

t8l
**+
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2. a)

b)

3- a)

Subject: - f)esign of Steel and Timber Stmcture (CE 651)

Candidates are required to give their answers in their own words as far as practicable"

Attempt Allquestions"
The figures in the margin indicate Full Marks.
IS 800:2007, J5883:1994. IS [75: 1987 ilndIS 808: 1989 dre allowed
Assume suitable data if necessary.

I

t
tffiffiffi

toilol

18l

b)

K[MRARY

1. a) Explain different failure mechanisins of bolted connection. Also discuss about. 
combination of stresses <ieveloped in dif{brent t-vpe of eccentricall-v loaded bolted

connection. f3+31

b) A bracket plate is shop weldcd to the flange of a column as -qhor'"rt in figrrre. If the

siz.e cf the hlet weld is 5 mm. find the safe load P. [101

4SSr*m

Design a tensile member using single unequai angle section to carry design tensile

load of 200kN. Use HSFG boit of propenl'ciass 6.8 io connect wiih gussri pii.lig^

Design an I-section puriin for an industrial building to support a galvanized

corrugated iron sheet roof from the lbllou'ing data:

Spacing ofthe trusses: 5 m

Spacing of purlins: 1.5 m
Inclination of main rafter to horizontal : .30"

Weiglrt of galvar,rized sheets taking into account laps and conncctitlg

bolts : 130 Nlrn'
Wind loa<i: 1 kNim2

Design a built-up column 8 m long to carry a factored axial compressive ioad of 1100

kN. The coiumn is restrained in position but not in clirection at both ends. Design the

coiumn with connebting system as lacing with bolted ccinnections" {.Jse two channei

sections back to back. Use steel of grade Fe 410. [14]

Define the terrns shear lag effect" t2l

1$*mrn
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4. a)

b)

5. a)

f)etermine unifbrmiS'rlishrbutecl loa,C carrying capacity of a lateraily restrained built_up beam liaving MB 300 and two plates 2i0 **irz mrn. Effective 1ength of bearn is3.5 m. ur L'vo1'ro 

tgj
Determine design axial conrpressive loarl carrying capacity of- a double angieIS l50x75xi2 provided at opposite sirle of gusset plate, ierigth of menrb". is 3.5 m. t8l
Design an intermediate sai wood timlrer joist userj in the roof ol a hall from thefoliowing data: 

P rrs'a rnv,r r*v 
lg]

Spacing ofjoist : 600 mnr
Clear span o[joist :2.5 m
Dead load of roof cor,,ering : 2 kN/m2
imposed load on roof = 1.5 kN/mz
The timber is of standard grade and used in inside location.
What do You undersiand b;* Iaterai-torsional buckliirg and curtailmcnt of flanges in
plate girder? 

[Z+3 i
Draw neat skelch of column gusseteri base. 

i3 j

b)

c)
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'/ candidates are required to give their answers in their own words as
'/ Attempt All questians.
,/ The Jigures in the margin indicate Fult Marlls.
,/ Lg *onJnn7 lfnio nif Dsnntinn t^- /1^,^^-^' t1-'or

use.
{ Assume suitable data if necessary.

1. Two plates, 10 mm and i8 mm thick are connected by a double cover butt joint using 6
mm plates as shown in figure below. Find the strength of the joint. Given M20 boltJof
grade 4.6 and E250 plates are used.

t8l

2. which design philosophies are used for the design of steel structures?

3. Design welded connection to connect ISA 100x100x10 with gusset
l2mm.

t4l
plate of thickness

t6]

[14]

l6l

l,t2l

[3+3]

i6l

4. Design of bracsd built-up column using double channel-section, having unsupported
length 3.0m, subjected to factored axial load of tr600 kN. Use single lacing as iattice
member and bolted connection to connect Iacing and column. The ends of the columns
are efilectively held in position at both ends but not restrained against rotation.

5. Draw neat sketch of column slab base and write down design procedure.

6. Design a laterally supported beam of 4 m span subjected to design imposed load of
45 kN/m and a concentrated load of 100 kN at mid span. The load is transierred through
stiff bearings of 300 mm width at the supports. The depth of beam is limited to 350 mir.
Also check for deflection.

7. Describe process to determine optimum size of web and flange plate in plate girder.

8. Describe design procedure of steel purlins in roof truss.

9. A roof truss building (20m *30m) has height 5m up to eaves level and rise of a truss is
2m and is designed for the highly- dense city (Kathmandu). The minimum lifetime of the
structure is 50 years. The site should be located 15m above the mean ground level and
100m far. If the crest level of theridge is 200m from mean ground level, determine the
maximum wind force on the roof truss.

10. Design a spaced column 3.5m long of sal timber to carry 120kN load.

t8l

ll0l

l8 mm plate

oo
oo
oo

oo
oo
oo

4A

T
60

+
60
_l-

40

[All dimensions in mm]
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Candidates are required to give their answers in their own words as far as practicable.
Altempt All questions.
The figures in the margin indicate Full Marks.
IS 8A0-2007, IS 875-1987,rr uvv-tvv t . tD V, J-l ZO /. ,O OA-r-

Assume suitable data if necessary.

1. a) what is the safety and serviceability requirements of structures. tg]
b) A bracket plate is welded to the flanges of a column section lsN{R 4AA @61.5kglmas shor,r'n in figure below. If the width of weld is 250mm, dcpth 300mm and

eccentricity from the face of column is 100mm. Determine the size of rh* weld to
support a factorized load of 200KN. tl2j

Bracket

2. a)

b)

3. a)

b)

4. a)

Calculate the moment carving capacity of laterally unrestrainecl beam rnade ol
ISMB500 and length of member is equal to 6m. Assnme necessary data suitabiy. t10l
Design slab base for a column SC300 carrying factor axial tearl of l200KN if concrere
grade used is M20. ti 0l
Design a suitable angle section to carry a factored tensile force of 25()KN assuming a
single row of M20 bolts. The yeild strength and ultimate strength 6f the rnaterial is
250MPa and 410MPa respectively. The length of member is 3m. t10l
Design a 5m long rectangular box columns built up by 5cm thick Sal rvood plalks to
caffy on axial load 400KN. Il0l
Determine wind load on a roof truss for an industrial building u,ith 40m span and
l00m length. The roof,tng is galvanized iron sheeting. The basic rvind speed is 47rnls
and terrain is open industrial area and building is class A. The clear heigit of building
at the eaves level is 10m. 

t 1 0l
Design a gusseted base for a column ISHB 3s0 @ 710 N/m ,,vith two plates
450mmx20mm carrying factored load 2000KN, The column is to be strpported on
Concrete pedestal with M20 grade concrete. ti0]

*( 4{ 1k

b)

Column ISMB 400@6 l.SKg/m
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{ Candidates are required to give their answers in their own words as far as practicable.{ Auempt All.questions.
/ Thefi$tres in the morgin indicate Fult Mail<s.{ Show the results with sleetches when andwlrcre required{ IS 8A0:2A07 $ode af Practicefor General Construction in Steel), Steel section boalc, IS

875 and IS 883: 1994 (Design af Structural Timber n Buitding) are allowed to trye.{ Asswne suitable data if necessary. 
^' o

l. a) Design a built-up coluun to carry an axial load of t2 00k}'{ and composed of two
channels placed back to back The effective length of the member is 6m. Design the
column using battens system and Fe410 grade ofsteel lt?ll
b) Explain about the different components of welded plate girder with detail sketch. How
car you select a section of welded plate girder. Give briefly design pr.ocedure. [4+4]

2. a) Write the difference between working shess method
sketches.

and iimit,state method with
i6l

b) Determine the size of fillet weld required to comect a bracket plate to the flange of a
column as shown. t14]

100tr[I{
workiag load)

,r{
12mm
thiok bracket piae

I.ISMB 350

F19@?b

3. a) An office ltali rncasnring 16il x 6m consists olbeams spaced at 3m c/c. RCC slab of
l2cil is cast over the beam. Thc iinposed load is 3kN/r:r2. The beam is supported on
300tt:m 'wail. The comparison flange is supported l.hrorighout its length. Design
intermcciate beam ard check for sirear, deflecticn and laterai stability.

b) Find the w{nd pressure for design of a sioping roof of span 10m and pirch Y.t.The
height of eaves is 9m abovc thc glound. The 1:uilCing is situaJe<l in Kathrnandr:, where the
basic vr'incl speed is found to be 47 rn/sec. and permeability is nomal.

4. a) A single uncqual anglc 10C:i75x6 is ccnnected to a 10nin:. tlrick gusseted plate at the
ends rvith six 16lnm <iiatncter boits to lrarrsi-cr icnsiun as shonn in figurc beior.v.

[14]

t6l
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Deterrrine the design tensile strength of the angle assuming that the yield and the ultimate
stress of steel used are 250 MPa and 410 MPa if the gusset plate is connected to the
longer leg. Also design connection for its full capacity. tl0l

ISA 100x75x6

-rl l€-
l0rnm

b) Design a sguare Deoder wood column of length 4m to be used in an open shed, to
carryan axial loadof 250ki$. t6I
c) Explain about $pes of timber and its defects. Explain the bolted joints ia limber . lZ+Zl

!tt{.



TRIBHUVAN LINIVERSITY
INSTITUTE OF ENGINEERING

Examination Control Division
2076 Bhadra I --^**-

r-rzm- II
i Level i ne
I-* -^---^--*-- *-----i -*- -- -

1 Programme i nCf
i-v--sv!i-il"_l_ilLll

Full Marks g0

_1:Pass llXarks

fi** 3 hrs

Suhject: - Delign o-f Steel and Tirnber Structurs- (( E 6-j i t

Candidates are requireci ta give their answers in their oun words as far as practicagle.Attentpt any Fa_W ques,tirsns.
'|.lw,figures in the ruargin indic:ate Fut! Mgfk;.
Ass':une .yttitable duta if necessctly_

':1987

!
-t.

2.

3.

a') iJiscuss merits of Lirnit State h4ethod of design ovcr wolking Stress Method ofdesign in steel structure.

b) Ilesign an ecoentrically loacied bolted connection to connect bracket plate of tirickness12 mm 'vith flange of column ISMB 300. Bracket piate is subjected to riesign li,rarl220 kN at 90 mm frorn inner face of colurnn.
a) lixplain about Buckling Behaviour of column.
b) Design a tensile 

.meml:er having length 2.5m, subjected to design axial taad i:f300 kN' Use double angle section provided at same siile of gusset plJte urro i,atg be;ltsto connect with gusset plate,

a) Design a built up cc'iunin using doubie cliannei section. I]nsuppr:rted iength ofcolumn is 6m. both enil of coiitnut are restrained against iak:ral dispiacernent 6r-lt freein rotation. Colunrn is sub.jecieii ro r.iesign axial loaiof i200 kN. Use battens.
h) 

!-e-sign a simply supporied bream having unsupported span of 6m, support width250 mm' Eeam is subjected to imposed load (inclucting self:weigiitl ZC'fi.ilrn anct100 kN from secondary heam at uiid-span of beam. Enris and mid olbeam is iaterallylestrained.

t6l

lr4l
t6j

lt4l

t10l

4' a) What is the plate girdei"'l l:,xpiain ab*ur preliminary rlesigl of plate girder.
b) Lesign a Sal tiniber rectangular coiurnn having lengrh 4.0 rn, .subjectecl to axialcompressive force 150 kN and i:ending m'ment t3 tNrn.

5' a) Find the wind pressure for design of rcot truss of span 20 m and slope 30o. T'he height
of the truss root is 10rn airove the si-rpport. The trLriiding is in Kathmandu. ii{Jlb) Design ancl detaitr a tension splice to corutect 250mmxl{rmrn flat u,ith 25gmmxgmnt
flat using tt'o ctlver plate of thickness 6mm eash to caffy a rension ot'400KN. UseM20 high srrcngrh bolts of the properry ciass S.g it..

(i) No slip is permirteri ar the uitimate loacl
(ii) Slip is pernlittecl at the ultinrate ioacl. T.ake fr: 250 N{pa and f, = 410 MpA il6j

*E*

[10]

i8l

Lt/i
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2. a)

In at truss angle tSA 100 100x8 is subjected to the factored tension of 200 kN. It is to
be connected to a gnsset using fillet welds at the toe and back. Find the length of weld
reqtiired. Take Fe 410 steel" t10l

Design a double angle section to carryr a tension of 400 kl',I. The end, connection to be
made using M20 bolts al prociuet grade C and property class 5.6. Assuming the angle
sections are providedon the both sides ofgusset plate. The steel used are E 250. li0l
Design a built up column 10 m along to can"y a factored axial compressive load of
1000 kN. The column is restiained in position but not in direction at both ends.
Design the column with connecting system as single lacing with bolted connection.
Use two ohannel back to back. Assume steei of grade Fe 410, 8250 C ancl bolts
grade 4.6. [4]
Explain about design prclcess and Basis for design. t6]

Determine the safe load P that can be carrieci bJ' the joint sirorvn in figure below. Use
il420 bolts of grade 4.6. The thickness of the flange of tr-section is 9.1 mrn and that of
bracket plate 10 mm thick. l4l

b)

3. a)

Zaa0\{t1
{__-*_$

1. a)

4. a)

h)

,,0 I80 1

807goI
f,?t

b)

c)

Check the safety of a squale column 200x2A0 mm in criiss section. The effective
lengih of the column is 2.5 m, the axiai load and bending rnonrent in the colurnn are
30 kN and 1.5 kN-m respectively. The material is Debdar rvood and the column is

[8]located outside the building.

The High Rise buiiding at Katlimandu is to be constructed for i SO years life; the size
of the building is over 30 m. T'he height of the building is 50 ni, determine the wind
pressure at the site and fcrrce on the truss. Where basic wind speed of Kathmandu is
47 nlsec. I8l
A simply supported beam of span 6 m supports a reinfolcement concrete slab, 'Ihe

compressive flange of the beam is restrained due to its ccnnestion wittrr the slab. The
beam is subjected to a dead load of 10 kN/m and imposed lcad of 30 kN. Design the
beam. Assume the beam is sufficiently stiff against bearing. [14]

Explain about structual timber ancl fhctors affecting the strength of timber. Write the
design basis. +.,,y,rf {4+21

b)

&

.'
c;
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