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Important Instruction to Examiners:-

1) The answers should be examined by key words & not as word to word as given in the model
answers scheme.

2) The model answers & answers written by the candidate may vary but the examiner may try to
access the understanding leve| of the candidate.

3) The language errors such as grammatical, spelling erors should not be given more importance.
4) While assessing figures, examiners, may give cradit for principle components indicated in the
figure.

The figures drawn by candidate & model answer may vary. The examiner may give credit for any
equivalent figure drawn.

5) Credit may be given step wise for numerical problems. In some cases, the assumed contact values
may vary and there may be some difference in the candidate's answers and model answer.

B} In case of some questions credit may be given by judgment on part of examiner of relevant answer
based on candidates understanding.

7) For programming language papers, credit may be given to any other programme based on
equivalent concept.

Important notes to examiner

Q.1 b) i) In this question the edge distance (e) and gauge distance (g) are not given, therefore
the student may assume other values than given in this solution are also correct. Answers
may be assessed accordingly.

Q.1 b} ii) In this question the edge distance () and gauge distance (g) are not given, therefore
the student may assume other values than given in this solution are also correct. Answers
may be assessed accordingly.

Q.2 a) Value of edge distance (e) is not given, student may solve question by using other
assume value of e. Answer shall be assessed accordingly.

Q.5 a) In this question Dead load (DL) and Live load (LL) per panel point can be obtained by
taking total plan area i.e. 16x3.5= 56 sqm and then dividing by total load by no. of panels. .
Answers may be assessed accordingly.

Q.5 b) In this question Live load (LL) and wind load (WL) per panel point can be obtained by
considering total plan area and total sloping area respectively and then dividing total load by
no. of panel points. . Answers may be assessed accordingly.

Q.5 c) In this question two solutions are possible, examiner may consider any one for giving
proportionate marks. Answers may be assessed accordingly.

Solution 1) Considering bearing Ihangﬂl of concrete = 0.6 fck
Solution 2) Considering bearing strength of concrete = 0.45 fck
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QWO SOLUTION : MARKS
| & | Any Hoee : 2
(V) Fumchons of - = f' 1 eadh)

+ Stee| dowers — 1o support tramsmisgion lines, antennas, "Eif
radar equpmernts tanks bridge qirders

v Roof Pusces — to provide (veof) cover to Shuchures ;
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(i) Stuchoal sted sechions (any 4) with name € sketrhes g@'
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1n_which fhe shucture s lusted.
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) h
i A= 20
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f-—'-fr: A L
]
@ Velues of ‘g and ‘e) are hot ﬂm
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Q.NO SOLUTION MARKS
&2 |Sohe any fwo (238 =16) ‘

o) | Determine boH volue :

Er boht deBD wm o I‘Jo‘#ﬂ-ﬂm A‘Hb- 145‘—-" ?.:lm#

Grode 4-6 e, fup = Aoo Wiw*

® vole of ¢ not g ven assumed € =45 do= 33 mn
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assumed value of e other than above .
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for plate  t=lp wm fu = 410 Hjmm*

bﬂ‘&h _ﬂumé*\ JI balt —
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Vile b = +ub (n '5':&} = ﬁm (15245) = 45-26 Xk N
i = 45.26 kwn
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Fin dowble Shear  Voh o 2 Vds)h = 2x45.26 = 90:5214 7
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Q.3 (a) Bokted joint may fail due to- W
" (i) Shear failure
(ii) Tensile failure
(iii) Bearing Failure

(i) Shear failure occurs due to single / double failure of bolt or tearing failure

ufplmnhwufﬁilmiswui&dhywﬁdhsuﬁnhmmndmdimm any L

in the bolted joint. s Twox i3
= 4%

FER) 3
g = wm
e
shear failure of bolt ) tearing failure of plate

(i) Tensile failure oceurs due to tensile failure of bolt or tensile failure of
plate.Normally the bolt subjected to tensile force fuils if factored tensile
force is greater than the tensile capacity of boll.

5
*‘K(tﬁl.ﬂr’fﬂfffﬁﬁ — % |

tensile failure of bolt 145y tensile failure of plate

{iHijingﬁilmmmdmwbmingﬁilmufbuhwhiﬂng fuilure
p]lhbhnnﬂlrhhnrm:ﬂﬂhnfhighumglhﬂ;mﬂﬁ] plate; as a
result bearing failure takes place in the plate material.

|0

o »

—_
N
| == L
[ = ¥
Bearing failure of bolt (i)  bearing failure plate
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Q3 (B) Disadvantages of welded connections w.r.l. bolted connections. Any
(i)  Welded connections require skilled labour and supervision.  4x1=4
(1)  Welded connections are more brittle and therefore its fatigue
strength is less 43 compared to bolted connections.
(i} It is difficult to inspect a welded joint as compared 10 inspeet
a bolted joini.
{iv)  Internal siresses and warping are produced due to uneven
heating and cooling in welded connections, Y
(v} Welded connections require electricity.
(vi)  Welded connections are over rigid as compared to belted

connections.

(vii) Member to be joinied may distort due 1o heat during welding
process.

(viii) Thereis

possibility of brittle fracture in case of welded
connections,

a3 (& Steel roof truss is a frame structure in which straight members are arranged
and pin connected at their ends 5o that the members gencrally form triangles, 01

Advantages to use steel roof truss
i At the places of high rainfall steel roof truss is used to avoid
roof drainage problem. 01
i For large spans, steel mof truss is used because use of beams
will become uneconomical. o1

fil. Use of steel roof truss is advantageous in industrial building,
commercial complexes, cinema halls, malls and stadium roofs

Q3 (d) Purlin is a Aexural member subjected to transverse loads and is supported at 02

panc points on principal rafter running perpendicular 1o it over two adjacent
roof trusses.

IS Code provision for angle purlin -
Bending Moment about both axes should be considered and designed for ok
bi — axial bending requirements.

The calculated deflections shall not exceed
(i) L/ 150 for elastic cladding of
(i) - L/ 180 for britte cladding
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Q3 (8] The selection criterin of type of roof truss is as lisied belaw- Any
(i) Span of roof truss 4x0.5
(i)  Pitch of roof truss =2
(iii))  Purpose for which truss is to be designed- whether pitched R
roof truss or parallel chord truss _EH oy
{ivi  Roof coverings
{(v)J  Fabrication and Transportation - Lm-r fay J
(vi)  Aesthetic v
fvii) Climate E

Pitch: - It is the ratio of rise to span of truss.

Slope: - It is the ratio of rise to half span of truss. =

a4 fal (i) Forms of buili- up compression members Ay
; dal=a
allitll s, A —{—!— -
;? |

(a) Chianuels bock 1o back (h}crumﬁ&’mfm
- e .

y
{¢) 1 - Section with flange plates

(2) Double Angle Section () Double [ Section
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(ii)general requirements for lacing:-
Any

() Thickness of flat lacing bars shall not be less than V40 for single  4x1=4
lacing and 1/60 for double lacing.

(b) Lacing bars shall be inclined at an angle not less than 40° nor
more than 70* to the axis of the built-up member,

{c) memddlhmﬁmnﬂmﬁmlthMnnhe
column.

{d} The minimum width of lacing bars shall be three times the
nominal diameter of the end balt,

(e} Lacing flats to be designed for transverse shear of 2.5 % of axial
foree in the membser.

{f) Slendemess ratio of lacing flats shall not exceed 143,

(iif) Effective length of column
The effective length of a column is the distance between the 0
mmuﬂfmmmmmhunfmﬂumqhhﬁhd
column. =

Effective length = 1.2L

(i¥) Local buckling in compression member-
The buckling of the plate element of the cross - section under 02
compression or shear may take place before over all bucking. This
phenomenon is called local buckling. Hence local buckling Inm:lm
distortion of cross - section.

Local buckling effect :-
Local buckling reduces gver all load carrying capacity of the ol
member.

Hence to prevent local buckling effects - adopt higher thickness of
elements i.e.by controlling widih o thickness ratios as per IS 01
requirements.
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Q.4 ]M (i) Gross —section yielding -

*  Deformation of the tension member in longitudinal direction | 01
may take place before it fractures, making the structure
unserviceable, is called gross — section yielding.

. Hun.mpmdaﬁrmﬂmmmﬂddingthcmpn
gross — section shall be less than yield stress. i.e.%-::Fy
. Ty =208 y
Tag =

Net - section rupture —
* Tension member is connected to gusset plate by means of o
bolts, and when member is loaded, the fibers adjacent to the
balt hole yield duc to stress concentration. When load
imhmmmcmﬁmmmnofhmw
reaches the ultimate stress, which is called as net section
rupture,

* Hence, to prevent failure of tension member due 1o net 01
section rupture, ultimate strength of tension member should
be greater than design force in the member.

i Aafy>T

T An
= Tau -H-r_ﬂ% a1

" ® as there is no reserve strength of any kind beyond ullimate
strength of tension member factor 0.9 should be applied 10
calculate

Hence, Tﬂ_'_’ %‘F 01
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