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Enrollment No: _______________________         Exam Seat No:_______________________ 

C.U.SHAH UNIVERSITY 
Winter Examination-2015 

 

Subject Name : Design of Concrete Structure  
 

Subject Code : 2TE05DCS1                                                           Branch : Diploma (Civil) 

    

Semester : 5      Date : 02/12/2015      Time : 2:30 To  5:30          Marks : 70 

Instructions: 

(1) Use of Programmable calculator & any other electronic instrument is prohibited. 
(2) Instructions written on main answer book are strictly to be obeyed. 
(3) Draw neat diagrams and figures (if necessary) at right places. 
(4) Assume suitable data if needed. 

Q-1  Attempt the following questions: 

 
(14) 

 a)  In singly reinforced beams, steel reinforcement is provided in 

(A) tension zone                                         (B) compressive zone     

(C) both tensile and compressive zones     (D) neutral zone 

01 

 b)  If the depth of actual neutral axis in a beam is more than the depth of critical 

neutral axis, then the beam is called 

(A) balanced beam                   (B) under-reinforced beam     

(C) over-reinforced beam        (D) none of the above 

01 

 c)  The minimum cover in a slab should neither be less than the diameter of bar nor 

less than 

(A) 10 mm    (B) 15 mm    (C) 25 mm    (D) 13 mm 

01 

 d)  For a longitudinal reinforcing bar in a column, the minimum cover shall neither 

be less than the diameter of bar nor less than 

(A) 15 mm    (B) 25 mm    (C) 30 mm    (D) 40 mm 

01 

 e)  The slab is designed as one way if the ratio of long span to short span is 

(A) less than 1  (B) between 1 and 1.5  (C) between 1.5 and 2  (D) greater than 2 

01 

 f)  The minimum diameter of longitudinal bars in a column is 

(A) 6 mm    (B) 8 mm    (C) 12 mm    (D) 16 mm 

01 

 g)  The modulus of rupture of concrete in terms of its characteristic cube 

compressive strength (FCK) in MPa according to IS : 456-2000 is  

(A) 5000 FCK    (B) 0.7 FCK     (C) 5000  𝐹𝐶𝐾      (D) 0.7  𝐹𝐶𝐾  

01 

 h)  For limit  state of collapse , the partial safety factors recommended by IS:456-

2000 for estimating the design strength of concrete and reinforcing steel are 

respectively  

(A) 1.5 and 1.15    (B) 1.15 and 1.5    (C) 1.0 and 1.0    (D) 1.5 and 1.0  

01 

 i)  In the design of a reinforced concrete beam the requirement for bond is not 

getting satisfied. The economical option to satisfy the requirement for bond is by 

(A) Bundling of bars    

01 
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(B) Providing smaller diameter bars more in number 

(C) Providing larger diameter bars less in number    

(D) Providing same diameter bars more in number 

 j)  In a simply supported reinforced concrete beam, the reinforcement is placed 

(A) below the neutral axis         (A) above the neutral axis 

(C) at the neutral axis                (D) any one of these 

01 

 k)  In a singly reinforced beam, the effective depth is measured from the 

compression edge to the 

(A) neutral axis of the beam                    (B) tensile edge                     

(C) centre of tensile reinforcement         (D) none of these 

01 

 l)  In a beam section, if the steel reinforcement is of such a magnitude that the 

permissible stresses in concrete and steel are developed simultaneously, the 

section is known as 

(A) balanced section             (B) critical section     

(C) economical section         (D) any one of these 

01 

 m)  The section in which concrete is not fully stressed to its permissible value when 

stress in steel reaches its maximum value, is called 

(A) under reinforced section         (B) over reinforced section 

(C) critical section                         (D) balanced section 

01 

 n)  In a reinforced concrete beam, the shear stress distribution above the neutral axis 

follows a 

(A) straight line    (B) circular curve    (D) parabolic curve    (D) none of these 

01 

 

Attempt any four questions from Q-2 to Q-8 

Q-2  Attempt all questions (14) 

 (a) A rectangular column 300 mm x 500 mm is reinforced with 4-25 mm diameter + 

4-20 mm diameter longitudinal bars. The effective length of column is 3.6 m. 

Deign the lateral ties for column. Also calculate the load carrying capacity for 

column, using M-20 concrete and HYSD bars of grade Fe- 415. 

07 

 (b) Design a square footing for an isolated column 500 mm x 500 mm size carrying 

an axial load of 1600 kN. Safe bearing capacity of soil is 200 kN/m
2
. Use M-20 

concrete and steel grade Fe-415. 

Design only for following: 

(a) Size of footing 

(b) Net upward pressure (p) 

(c) Bending moment (Mu) 

(d) Depth of footing. 

07 

Q-3  Attempt all questions (14) 

 (a) The details of a column and pad footing are as under. 

(i) Size of column 400 mm x 400 mm 

(ii) Size of footing 2500 mm x 2500 mm x 550 mm 

(iii) Factor soil pressure 120 kN/m
2
 

(iv) Reinforcement 15 Nos. 12 mm diameter bars both ways. 

(v) Effective cover 50 mm 

(vi) Concrete M-20 and steel Fe-415 are used. 

07 
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Check the footing in one way shear. 

 (b) Design a singly R.C. beam of rectangular with effective depth equal to twice the 

width of the beam to resist a factored moment 120 kN.m. Use M-20 and Fe-415. 

07 

Q-4  Attempt all questions (14) 

 (a) Explain requirements of reinforcement for column. 05 

 (b) Check for the control of deflection for a simply supported beam of span 6 m, 300 

mm x 500 mm effective is reinforced with 4 Nos. of 20 mm diameter bar with 2 

Nos. of 10 mm diameter anchor bar. ƒck -20 and ƒy – 415. 

05 

 (c) Define following terms: 

(i) Limit state    

(ii) Characteristics strength                   

(iii) Partial safety factor 

(iv) Design load          

04 

Q-5  Attempt all questions (14) 

 (a) Differentiate between singly and doubly reinforced beam and also explain 

necessity of doubly reinforced beam. 

07 

 (b) Design for tensile and compressive reinforcement for a R.C.C. beam 250 mm 

wide and 500 mm deep with concrete grade M-20 and steel Fe-415 at effective 

cover of 50 mm on both sides to resist factored moment of 300 kN.m. 

07 

Q-6  Attempt all questions (14) 

 (a) An R.C. beam, 230 mm x 400 mm is reinforced by 16 mm diameter bars. If its 

clear span is 3.6 m and support width is 300 mm. Find the followings with 

reference to IS : 456-2000. 

(i) Find side and end covers for reinforcement. 

(ii) Find effective span of the R.C. beam. 

Use  M-20 concrete and Fe-415 steel 

07 

 (b) Differentiate between under reinforced section and over reinforced section and 

also explain maximum percentage of tension reinforcement. 

07 

Q-7  Design the slab for the room for office building 3.2 m x 9.2 m. The slab is resting 

on 300 mm thick wall and resting live load of 2.5 kN/m
2
. Use M-20 concrete mix 

and ƒy-415 as steel as reinforcement. Check the slab for control of deflection and 

cracking. Show the reinforcement details. 

(14) 

Q-8  Design a simply supported two-way slab of 3.0 m x 3.0 m clear span supported 

on 300 mm thick walls on four sides. 

Live load = 3 kN/m
2
 

floor finish = 1 kN/m
2
 

M-20 concrete and Fe-415 grade steel. 

Comers are not held down. 

Draw reinforcement details. 

(14) 
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Q-1  Attempt the following questions: 

 
(14) 

 a)  ;L\U,L Z[.GOM;" ALDDF\ :8L, Z[.GOM;"D[g8 SIF D]SJFDF\ VFJ[ K[P 

(A) tension zone                                         (B) compressive zone     

(C) both tensile and compressive zones     (D) neutral zone 

01 

 b)  HM ALDDF\ V[SrI], gI]8=, V1FL;GL 0[%Y S|L8LS, gI]8=, V1FL;GL 0[%Y SZTF JWFZ[ 

CMI TM T[G[ S[JM ALD SC[JFIP 

(A) balanced beam                   (B) under-reinforced beam     

(C) over-reinforced beam        (D) none of the above 

01 

 c)  :[,ADF\ ,W]TD SJZ Z[.GOM;"D[8GF jIF; SZTF VG[ PPPPPPP SZTF VMK] CMJ] 

HM.V[P 

(A) 10 mm    (B) 15 mm    (C) 25 mm    (D) 13 mm 

01 

 d)  SM,DDF\ ,M\UL8I]“G, Z[.GOM;" DF8[ ,W]TD SJZ ;/LIFGF jIF; SZTF VG[ PPPPPP 

SZTF VMK] GF CMJ] HM.V[P 

(A) 15 mm    (B) 25 mm    (C) 30 mm    (D) 40 mm 

01 

 e)  JGJ[ :,[A 0LhF.G SZJF DF8[ ,F\AF UF/F VG[ 8]SFUF/FGM U]6MTZ S[8,M CMJM 

HM.V[P 

(A) less than 1  (B) between 1 and 1.5  (C) between 1.5 and 2  (D) greater than 2 

01 

 f)  SM,DDF\ ,M\UL8I]“G, ;/LIFGM ,W]TD jIF; S[8,M CMJM HM.V[P 

(A) 6 mm    (B) 8 mm    (C) 12 mm    (D) 16 mm 
01 

 g)  IS : 456-2000 D]HA4 S|MSL8GL DM0I],; VMO Z%RZ (FCK) GF :J~5DF\ VG[ in MPa 
I]lG8DF\ S[8,L YX[P 

(A) 5000 FCK    (B) 0.7 FCK     (C) 5000  𝐹𝐶𝐾      (D) 0.7  𝐹𝐶𝐾  

01 

 h)  ,LDL8 :8[8 VMO SM,[%; DF8[  IS:456-2000 D]HA 5FXL"I, ;[O8L O[S8Z SMS|L8 VG[ 

Z[.GOM;L"U :8L,GL 0LhF.G :8=[gY V[:8LD[g8 SZJF DF8[ VG]S|D[ S[8,M ;]RJ[, K[P 

(A) 1.5 and 1.15    (B) 1.15 and 1.5    (C) 1.0 and 1.0    (D) 1.5 and 1.0  

01 

 i)  Z[.GOM;" SMS|L8 ALDGL 0LhF.GDF\ HM AMg0 DF8[GL H~ZLIFT G ;\TMQFFI TM AMg0 

DF8[GL H~ZLIFTG[ ;\TMQFJF DF8[GM .SMGMDLS, VM5XG H6FJM 

(A) Bundling of bars    

(B) Providing smaller diameter bars more in number 

(C) Providing larger diameter bars less in number    

(D) Providing same diameter bars more in number 

01 

 j)  ;Ld5,L ;5M"8[0 Z[.GMOM;" SMS|L8 ALDDF\ Z[.GOM;"D[8\ SIF D]SJFDF\ VFJ[ K[P 

(A) below the neutral axis         (A) above the neutral axis 

(C) at the neutral axis                (D) any one of these 

01 

 k)  ;LU,L Z[.GOM;"ALDDF\ .O[S8LJ 0[%Y4 S\5|[;GGL WFZYL PPPPPP ;]WL DF5JFDF\ VFJ[ 

K[P 

(A) neutral axis of the beam                    (B) tensile edge                     

(C) centre of tensile reinforcement         (D) none of these 

01 

 l)  ALD ;[SXGDF\ HM :8L, Z[.GOM;"D[8\G]\ DF5  5ZDL;LA, :8=[; SMS|L8DF\ VG[ :8L,DF\ 

V[S;FY[ 0[J,M5 YFI T[8,] ZFBJFDF\ VFJ[ TM VFJF ;[SXGG[ X]\ SC[JFIP 

(A) balanced section             (B) critical section     

(C) economical section         (D) any one of these 

01 

 m)  ;[SXGDF\ GM SMS|L8DF\ :8[=; T[GL 5ZDL;LA, J[<I] ;]WL G 5CM\R[ VG[ :8L,DF\ :8[=; 

T[GL DCTD J[<I] ;]WL 5CM\R[ TM T[JF ;[SXGG[ X]\ SC[JFIP 

(A) under reinforced section         (B) over reinforced section 

01 
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(C) critical section                         (D) balanced section 

 n)  Z[.GOM;" SMS|L8 ALDDF\ gI]8=, V1FL;GL p5Z XLIZ :8=[;G]\ lJTZ6 SIF VFSFZDF\ 

NXF"JFDF\ VFJ[ K[Pm 

(A) straight line    (B) circular curve    (D) parabolic curve    (D) none of these 

01 

Attempt any four questions from Q-2 to Q-8 

Q-2  Attempt all questions (14) 

 (a) V[S ,\ARMZ; SM,D  300 mm x 500 mm H[ 4-25 mm + 4-20 mm jIF;GF 

,MUL8]“S, ;/LIFYL Z[.GOM;" SZ[, K[P SM,DGL .O[S8LJ ,[AF. 3.6 m. K[P SM,D 

DF8[ 8F. 0LhF.G SZM VG[ SM,DGL ,M0 S[ZL\U S[5L;L8L XMWMP M-20 SM|SL8 VG[ Fe- 

415 U|[0GF HYSD AFZGM p5IMU SZMP 

07 

 (b) VF.;M,[8[0 SM,D 500 mm x 500 mm DF8[ RMZ; O]\8L\U 0LhF.G SZM H[G[ 1600 kN. 

GM V[1FLI, EFZ WFZ6 SZ[, K[P ;M.,GL ;[.O A[ZL\U S[5[;L8L 200 kN/m
2 
K[ M-20 

S|MSL8 Fe-415 :8L, U|[0 JF5ZM GLR[GF DF8[ 0LhF.G SZMP 

 (a) O]8L\UGL ;F.h 

(b) G[8 V5J0" 5|[;Z 

(c) A[g0L\U DMD[g8 (Mu) 

(d) O]8L\UGL HF0F. 

07 

Q-3  Attempt all questions (14) 

 (a) SM,D VG[ 5[0 O]8L\UGL lJUT GLR[ NXF"J[, K[P 

(i) SM,DGL ;F.h 400 mm x 400 mm 

(ii) O]8LUGL ;F.h 2500 mm x 2500 mm x 550 mm 

(iii) O[S8Z ;M., 5|[;Z 120 kN/m
2
 

(iv) Z[.GOM;"D[g8 AMY J[  15 ;/LIF 12 mm jIF;GF. 

(v) .O[S8LJ SJZ 50 mm 

(vi) SMS|L8 M-20 VG[ :8L,  Fe-415 GM p5IMU SZM 
O]8LUG[ JGvJ[ XLIZ DF8[ T5F;MP 

07 

 (b) ,\ARMZ; R.C. ALD 0LhF.G SZM S[ H[GL .O[S8LJ 0[%Y T[GL 5CM/F. SZTF 0A, 

ZFBJFDF\ VFJ[, K[P O[S8Z DMD[g8 120 kN.m. G[ VJZMW[ K[P M-20  VG[  Fe-415 GM 

p5IMU SZMP 

07 

Q-4  Attempt all questions (14) 

 (a) SM,D DF8[ Z[.GOM;"D[g8GL H~ZLIFT ;DHFJMP 05 

 (b) 6 m, ,\AF.GF ;FNL ZLT[ 8[SJ[, ALD G[ S\8=M, VMO 0LO,[SZG DF8[ RSF;M S[ H[GM 

.O[S8LJ ;[SXG 300 mm x 500 mm K[P 20 mm jIF;GF 4 ;/LIF YL ZP.GOM;" SZ[, 

K[ TYF 10 mm GF 2 ;/LIF V[gSZ AFZ ZFB[, K[P  ƒck -20 VG[ ƒy – 415. 

05 

 (c) jIFbIF VF5MP 

(i) l,lD8 :8[8 

(ii) SZ[S8ZL:8LS :8[=gY                   

(iii) 5FXL"I, ;[O8L O[S8Z 

(iv) 0LhF.G ,M0   

04 

Q-5  Attempt all questions (14) 

 (a) ;L\U, VG[ 0A,L Z[.GOM;" ALDGM TOFJT VF5M VG[ 0A,L Z[.GOM;" ALDGL 

H~ZLIFT ;DHFJMP 
07 

 (b) 250 mm 5CM/F VG[ 500 mm HF0F R.C.C ALDG[ 8[g;F., VG[ S\d5|[;LJ Z[.GOM;" 

0LhF.G SZMP SMS|L8 U|[0 M-20 VG[ :8L, Fe-415 A\gG[ AFH] .O[S8LJ SJZ 50 mm 

07 
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O[S8Z DMD[g8  300 kN.m VJZMW[ K[P 

Q-6  Attempt all questions (14) 

 (a) R.C. ALD, 230 mm x 400 mm S[ H[G[ 16 mm jIF;GF ;/LIFYL Z[.GOM;" SZ[, K[P 

HM S,LVZ :YFG 3.6 m VG[ 8[SFGL 5CM/F. 300 mm. CMI TM IS : 456-2000 GF 

;\NE"DF\ GLR[GFGL lSDT XMWMP 

(i) Z[.GOM;"D[g8 DF8[ AFH]GF VG[ K[0FGF SJZ XMWMP 

(ii) RC ALDGM .O[S8LJ :YFG XMWMP 

Use  M-20 concrete and Fe-415 steel 

07 

 (b) V\0Z Z[.GOM;" ;[SXG VG[ VMJZ Z[.GOM;" ;[SXG JrR[GM TOFJT VF5M VG[ 

8[gXG Z[.GOM;"D[g8GL DCTD 8SFJFZL ;DHFJMP 

07 

Q-7  VMOL; AL:0L\U 3.2 m x 9.2 m. GF ~D DF8[ :,[AG[ 0LhF.G SZMP :,[AG[  300 mm 

HF0L lNJF, 5Z 8[SJ, K[ TYF  2.5 kN/m
2 
GF ,F.J ,M0 G[ VJZMW[ K[ M-20 SMS|L8 

DL1F VG[  ƒy-415 :8L, Z[.GOM;"D[g8GM p5IMU SZMP 

S\8=M, VMO 0LO,[SXG VG[ S|[SLU DF8[ :,[AG[ RSFXMP Z[.GOM;"D[g8GL lJUT NXF"JMP 

(14) 

Q-8  3.0 m x 3.0 m GF S,LVZ :YFG WZFJTF ;FNL ZLT[ 8[SJ[,F 8]vJ[ :,[AG[ 0LhF.G 

SZMP :,[AG[ RFZ[I AFH]YL 300 mm HF0L lNJF, 5Z 8[SJ[, K[P 

,F.J ,M0 = 3 kN/m
2
 

O,MZ OLGLX = 1 kN/m
2
 

M-20 SMS|L8 VG[  Fe-415 U|[0 :8L, 

Z[.GOM;"D[g8GL lJUT NXF"JMP  

(14) 

 

 

 

 


