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Seat No.: _____                                                      Enrolment No.______ 

   

GUJARAT TECHNOLOGICAL  UNIVERSITY 
Diploma  Semester -III  Regular  / Remedial Examination December - 2010 

Subject code: 330603 

Subject Name: Mechanics of Structure-I 
Date: 29 /12 /2010                               Time:  10.30 am – 01.00 pm 

Total Marks: 70 

Instructions: 
1. Attempt all questions.  

2. Make suitable assumptions wherever necessary. 

3. Figures to the right indicate full marks. 

4. English version Authentic 

Q.1 (a) Draw the typical stress v/s strain curve for the mild steel test specimen and label 

on it all the important points. Also draw the failure specimen and the state the 

minimum gauge length required during the test.  

06 

 

 (b) If the ultimate shear stress for the mild steel plate is 300 MPa, determine the 

force required in kN to punch a 12 mm φ hole in a plate which is 10 mm thick. 

Also Calculate the compressive stress induced in the punch.                                                       

08 

Q.2 (a) A steel bar 20 mm  φ and 3 m long is subjected to an axial pull of 100 kN. If 

modulus of elasticity, Es = 200 GPa and Poisson’s ratio is ¼, calculate the 

change in all dimensions of the bar. Also calculate the change in volume and 

strain energy stored in the bar. 

07 

 (b) A reinforced concrete column is 350 mm φ. There are 8, 16 mm φ steel bars. 

The column carries axial compressive load of 800 kN. Calculate stresses 

induced in each material. Take the modulus of Elasticity of Steel and concrete 

as Es = 200 GPa and Ec = 11 GPa
 
respectively. Calculate modular ratio, load 

shared by each material. 

07 

  OR  

 (b) Calculate change in length for the following steel bar as shown in Fig-1. Take 

E = 200 GPa. 

07 

Q.3 (a) Draw the S.F. and B.M. diagram for the beam as shown in Fig-2.  08 

 (b) Explain the following (any three) 

1. Shear stress and shear strain. 

2. Nominal breaking stress and Actual Breaking stress. 

3. Temperature stresses and its practical applications. 

4. Factor of safety and working stress 

5. Shear force and bending moment diagram 

06 

  OR  

Q.3 (a) Draw the S.F. and B.M. diagram for the beam as shown in the fig-3. Determine 

the point of Contraflexure if any. 

10 

 (b) State the assumptions made in theory of bending.  04 

Q.4 (a) Explain the following terms (any three) 

1. Proof Resilience. 

2. Strain energy stored in different loading conditions. 

3. Moment of resistance. 

4. Beam of uniform strength. 

5. Parallel Axis theorem. 

06 

 (b) A 300 mm x 600 mm rectangular steel beam is simply supported over a span of 

6 m. The beam is loaded with 40 kN/m of UDL all over span of beam and 

central point load of 20 kN. Determine the maximum bending stress and draw 

the bending stress diagram. 

08 

  OR  

    



 2 

    

Q. 4 (a) Find out the moment of inertia for a given I-section as shown in Fig.-4 about 

both its principal Axes (Ixx and Iyy). 

07 

 (b) Draw the shear stress distribution curve for the various sections along its depth 

(Minimum Four different sections with details) 

07 

Q.5 (a) Explain the perfect, imperfect and redundant truss with neat sketches. 06 

 (b) Analyze the truss as shown in Fig.-5. 08 

  OR  

Q.5 (a) Define the truss and write the assumptions made in the analysis of the truss. 06 

 (b) A simply supported beam of T section as described below is 6 m long and 

subjected to a UDL of 30 kN/m all over span of the beam. Calculate the shear 

stress values across the section at support.  

The description of the beam  as follows:- 

Flange:-  80 mm x 10 mm and Web:-10 mm x 100 mm 

08 

 

 

 

 

 

 

 

p\-1 {a} mieÃD AT)lni sL)yini T[ºSn T[ATni[ AT^[S-AT^[en ail[K di[r) mhRvni tmim (b>d&ai[ 
t[ni pr dSi<vi[. vF&mi> f[eÃyi[rni nm&nin) aikZ(t di[ri[ t[mj lG&_im g[j l>bie k[Tl) 
riKv) t[ jNivi[. 

06 

 {b} mieÃD AT)l ¼l[Tn) aÃT)m[T S)yr AT^[S 300 m[gipi an[ ÔDie 10 (mm) hi[y ti[ 12 
(mm) φ n& kiN&> piDvi miT[ k[Tl& bL (kºy& mi> lgiDv& pDS[ t[mj p>c pr ligt& dib 
p\(tbL k[Tl& hS[? 

08 

p\-2 {a} 3 m) li>bi 20 (mm) φ ni AT)lini sL)yi pr 100 (kºy& n& ax)y tiN lig[ C[. Ô[ 
AY)(tAYipkti mipi>k an[ pi[eSn g&Ni[_it an&k\m[ 200 g)gipi an[ 1/4 hi[y ti[ 
p\Ry[k mipni Yti[ f[rfir Si[Fi[. tYi kdmi> f[rfir an[ (vkirS(±t Si[Fi[. 

07 

 {b}  a[k r[enfi[AD< ki[ºk|)T At>B 300 (mm) φ ni[ C[. t[mi 8, 16 (mm) φ ni sL)yi m*k[li C[. 
At>B pr 800 (kºy& ni[ ax)yBir lig[ C[. p\Ry[k m(Tr)ylmi> uÑBvt& dib p\(tbL 
an[ dib Bir t[mj mi[Dy&lr r[S)yi[ Si[Fi[. AT)l an[ ki[ºk|)T AY)(tAYipkti mipi>k 
an&k\m[ 200 g)gipi an[ 11 g)gipi C[.  

07 

  aYvi  
 {b}  aikZ(t-1mi> dSi<Äyi p\miN[ni sL)yin) l>biemi> f[rfir Si[Fi[. AY)(tAYipkti mipi>k 

200 g)gipi li[. 
07 

p\-3 {a} aikZ(t-2 mi> dSi<v[l piTDi miT[ kt<nbL an[ nmnF*N< ail[K di[ri[.  08 
 {b} n)c[ni pdi[ vN<vi[ {gm[ t[ #iN} 

1. kt<n p\(tbL an[ kt<n (vkir 
2. ni[m)nl B>giN p\(tbL an[ Kr[Kr& B>giN p\(tbL 
3. tipmin p\(tbL an[ t[n) upyi[g)ti 
4. slimt) mipi>k an[ kiy<kir) p\(tbL 
5. kt<nbL an[ nmnF*N< ail[K 

06 

  aYvi  
p\-3 {a} aikZ(t-3 mi> dSi<v[l piTDi miT[ kt<nbL an[ nmnF*N< ail[K di[ri[. p\(tnmn (b>d& 

aivti hi[y ti[ Si[Fi[. 
10 

 {b} nmn Y)yr)n) FirNiai[ lKi[. 04 
p\-4 {a} n)c[ni pdi[ vN<vi[ {gm[ t[ #iN} 

1. p\*f (vkirS(±t   2.(v(vF Bir miT[n) s>g\h Yt) (vkirS(±t    3. nmnF*N< p\(tkir 
4.sminS(±tviLi[ piTDi[   5.  smi>tr axni[ (nym 

06 

 {b} 300 (mm) x 600 (mm) ni l>bci[rs piTDi[ 6 m) giLi pr srL r)t[ T[kv[l C[. t[ni 
pr 40 (kºy&/m)ni[ sm(vtr)tBir s>p*N< l>bie pr an[ 20 (kºy&ni[ m¹y(b>d&Bir lig[ 
C[. nmnp\(tbL Si[F) t[ni[ ail[K di[ri[. 

08 

  aYvi  
p\-4 {a} aikZ(t-4 mi> dSi<v[l aie s[±Sn miT[ m&²y Fr)ai[ (Ixx and Iyy) pr jDRvn) 

cikmi#ii Si[Fi[.  
07 
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 {b} j&dij&di s[±Sn miT[n) u>Die pr kt<n p\(tbL (vtrN vk| diri[. {ai[Cimi> ai[Ci cir 

s[±Sn miT[} 
07 

p\-5 {a} AvµC aikZ(tai[ di[r) prf[±T, emprf[±T an[ r)DºDºT k]>c) dSi<vi[. 06 
 {b} aikZ(t-5 mi> dSi<v[l k]>c)ni bLi[ Si[Fi[. 08 
  aYvi  

p\-5 {a} k]>c)n) Äyi²yi aip) an[ t[ni bLi[ Si[Fvi miT[n) FirNiai[ jNvi[., 06 
 {b} T) s[±Sn Frivti 6 m) ni giLi pr srLr)t[ T[kv[l piTDi pr 30 (kºy&/m) ni[ 

sm(vtr)t Bir s>p*N< giLi pr lig[ C[. aiFir aigL s[±Snni[ kt<n p\(tbL (vtrN 
di[ri[. fl[ºj:- 80 (mm) x 10 (mm) an[ v[b: 10 (mm). x 100 (mm). 

08 

 

  

Fig-1 Q-2 (b) OR Fig.-2 Q-3 (a) 

  

Fig.-3 Q-3 (a) OR Fig.-4 Q-4 (a) OR 

 

 

 

Each member is  3 m long 

Fig.-5 Q-5 (b) 

 

400 kN 300 kN 500 kN 

10 kN/m 

0.5 m 0.5 m 0.5 m 

15 kN/m 
20 kN 

2 m 6 m 

Diameter 

Length 

20 mm φ 32 mm φ 25 mm φ 

0.6 m 0.8 m 0.6 m 

80 kN 
90 kN 

60 kN 
50 kN 

30 kN 30 kN 

50 kN 

Flanges: 

90 mm x 12 mm 

Web:- 

12 mm x 120 mm 


