Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 6 (NEW) —- EXAMINATION — Winter-2025

Subject Code: 4360601 Date: 13-11-2025
Subject Name: Design of Structures
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:

1.

Q.1
U1

Attempt all questions.

2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

4.

5. English version is authentic.

Use of simple calculators and non-programmable scientific calculators are permitted.

1. Use of 1S:456-2000, SP-16, IS:800-2007, SP-6 and IS:875 Part 1 to 3 are permitted.

Marks

(@ Draw stress-strain diagram for singly R. C. beam with all notations. 03

@) ladl iR Al ofld U wHl SRl U el WA-Wel ©3
SIUAH €12,

(b) A singly R.C. beam has effective dimension of 300 mm x 450 mm. Itis 04
reinforced with 3 — 20 mm dia bars of Fe 415 steel. If M-25 concrete is
used, calculate moment of resistance of the beam.

@) u s WA oflHe] USRS URUIGL 300 mm x 450 mm 8. dal Fe- ¥
415 2ldell 3 - 20 mm AlAdI0L A[AUL 43 Yeldd 53 B. %) M-
25 Sl[5241] QUYL s 1A B, dl ofldsil UldsIR yRisl A ld3]
52,

(©)  design a rectangular RCC beam simply supported over and effective span 07
of 4 m loaded with service load of 30 kN/m including self-weight of beam.
used concrete grade M20 and steel grade fe-415 take parcel safety factor
1.5 for load, and width of the beam is 270 mm. Show reinforcement detail
with figure.

8 W5 duARY WRYI ol [SH18et 520 B oflHell 2 doget 18 30 °9
KN/m ol Ay 6l UL 4 Hl2R U IHReYd A WUSRS Al
4219 8. dud4 si(52 AS M-20 el 2214 AS fe-415 €lS HI2 Ul
AUl URWN 1.5 8 B, wal 6{lHs{l uelole 270 mm 8. w1s(d 112
reinforcement (A2l ¢2tld).
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Simply supported beam 250 mm x 500 mm effective is supported on 5 m span
and subjected to total service load of 40 kN/m over entire span. 4 Nos. of bar and
22 mm diameter tension bar are provided. design for shear reinforcement. Use
M-20 concrete mix and fe-415 steel. Take partial safety factor 1.5.

U201 A YULS 6ilH 250 mm x 500 mm WUSIRS 5 m Wlel U
UULSS B el MHA ALNIHI 40 kN/m oil 56 (Y dlsel 1ot . 4
ool 02 Wl 22 HIHl UM 292l MR HIUdIH] ¥I1d B, QAlAR
U A5 HI2 (SHLel 520 . M-20 Si52 (HAQL ¥ fe-415 21dei)
GuALaL 52 Wil2s Al uRwa 1.5 4.

Determine development length for 20 mm dia. bar in compression. Take
M-30 grade of concrete and Fe-415 grade of steel.

20 mm < lYell AUl HI2 sHQleiHi Sddlunez dullss 2llt)l. M-30

A s15le e Fe-415 o 214 4.

Differentiate between one-way and two-way slab.

dol 4 RQU| Wl 2 d A0 oll dsldd WUl

Design a one way simply supported slab for a room size 4.0 m x 10 m
supported on 350 mm wide wall. Take L.L = 3.5 kN/m?, F.F=1 kN/m>.
Take M-20 concrete and Fe-250 steel. Check the slab for cracking only.

4'm x 10 m il ¥Hs1L 5¢ HI2 350 mm UElL 5201l URLdR UR ALl
d 25Ad Quef] [SHLEet 5. dleyd dlS 3.5 kN/m?2 24 §612 (s(e12l
1.0 kN/m? d3l3 dl. M-20 ¥4l Fe-250 ol QUL 521, HIA 5500 HI2
A dulAl.

OR
Write and explain the equation for calculation of the development length.
Sadluie Qeelef] dRIdT] $cl HISs] Y QU] A yH2dl.

Draw neat sketch of plan and section of one way simply supported slab
with steel details.

dei 4 el ol Wl W AUl AUl ol HIled]

e2lldd] w1s(d €12,

Design two-way slab having clear span of 3.0 m X 4.0 m supported on 300
mm thick wall on all sides. Take L.L = 4.0 kN/m?, F.F= 0.5 kN/m”. Take
M-20 concrete and Fe-250 steel. Corners are not held down. No checks
are required.

3.0 Hle? X 4.0 {l2zs1l 2w A0l griddl 2-d @A [SHLYel 5 B
W]l oflogad) U 300 HIHl sl (edld U2 »UI2s 8. @lod dls 4.0
kN/m?2 wal 5612 [§(121 0.5 kN/m? d35 dl. M-20 concrete 9\ Fe-
250 steel o1l GUALL 5. WL oflA AW U] wLddl A2l 516 Asel
% o1€]].

Draw a neat sketch showing reinforcement in sectional elevation and plan
view for an isolated pad footing.
ULBALA2S US (3ol HIe d(nUl el AseAed , AWeldQlet wWa

Wlsioll 2w ldsi] 2R M 15[dudl €12,

Determine ultimate load carrying capacity of a square column of 300mm
x 300mm size reinforced with 4 Nos. of 16 mm bars. Assume minimum
eccentricity condition is satisfied. Use M-25 and Fe-415.
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300mm x 300mm St¢oil ARY dClell 16 mm iRl 4 <12l 18
UfEd 5@ 8. dl wi[dH @R dsel sRalleil &Hdl «is5l s "Rl 3
YoicdH [ANUAL RaU(d AR B. M-25 W Fe-415 ofl GUALL 5.
Design a short square R.C. column to resist a factored load of 1500 kN.
Design lateral ties also. Use M 20 concrete and Fe 415 steel. Draw
necessary sketches.

1500 kN G112 déol 5l HI2 AR} WIR. Al slaH ol (SH1eel 52
e 21oell ull [S»leel $A M-20 AsSs slsle wa Fe-
4156219 d). %3] 35y €.

OR
Describe different types of isolated column footing with neat sketches.
B AIQ W22 6] ST §[2Aell [lcy UsiRle] dlel 5.

Determine the ultimate load carrying capacity of a circular column of 400
mm dia and reinforced with 6 — ¢25 mm dia bars with

A-lateral ties.

B- Spirals

Use M-25 concrete and Fe-415 steel. Assume minimum eccentricity
condition is satisfied

400 mm < Yetl ANOLLSIR 2ci@lef] wi(dH €S At gHdl w155] 5] W
6 - 25 mm SIAUL WIR UL Unifdd 534 8.

ARIEX ETEY AT

ofl- yulsiR

M 25 51(52 el Fe 415 2ldeil GUULIL 52, HIR) 5 YeidH (ANl
Reufd dde 8.

Design square pad footing for 500 X 500 mm column section having axial
load of 1600 kN and safe bearing capacity of soil 200 kN/m?. Use M-20
and Fe 415. No checks are required.

500 X 500 mm SI6H (A@I2L HIe ARY US §(331 [SHLoet s BHI 1600
KNeil 2e{ld 6112 wa 200 kN/m? HI2l{l Yleld AR &Hdl eld. M-20
Ul Fe 415 o1l GUALIL 5. 516 Aseil e otefl.

Write advantages and disadvantages of steel structure

216 R SUReL SlUEl WA ASIUEL QU]

Explain types of welding with neat sketches.

A9 B 5(d U1 AES[Ilell UsIR) AHod).

Two plates of 6 mm thick are bolted in lap joint using 20 mm diameter at
60 mm pitch. Calculate efficiency of the joint. Fu is 410 MPa and 4.6
grade.

60 mm (U U2 20 mm A l=tl UL 53 QU %1©e2Hi 6 mm oSl
A W@ea oilee sdMi A1Q 8. Y sl silamdled]l ad3] 5. Fu-
410 MPa ¥4l 4.6 S 8.

OR
Write ultimate and yield stress for class 8.8 bolt and find minimum pitch
and minimum edge distance for 20mm dia. bolt.

SA1Y 8.8 GLS HIR AN ol A1ES dlld G, wal 20 mm <dlY
H[2 YeidH [UU Wal RYeidH (5e113] (edge) vidR LUl

Write steps to calculate the efficiency of a bolted joint.
w125 G2 ofl S1U&HA Lol ARIAZ] Hi2ell UG Ui,
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Design a fillet weld to connect a tie plate 75 mm x 8 mm with 8 mm thick
gusset plate to resist design axial tensile load 120 kN.. Assume shop
welding of grade Fe-410 on sides only.

75 mm x 8 mm 218 Wea 8 mm o151 A8 We Ule ¥lsal Hie [s9e
des [SHleel s Ul (SHhieel W[sUUE 2-118d €lS 120 kN il

UlASI2 L. HIn o) U AS Fe-410 of 2LlU desaL g,
Define:

A. Characteristic strength

B. Characteristic load

C. Partial safety factor for steel and concrete

SISTIORIERE

A. dl&(81sdl U5

B. cl&ilSLs dls

C. 214 U4 slosle HI2 ULfAls yRell 352

Explain all components of roof truss with sketches.

BY U1 :524ell dUIM e Sl AHosdl,
Calculate Dead load and Live load per panel point for Howe roof truss of
an Industrial shed to be constructed at Bhopal for the following data.
Span of truss - 12 m.
Spacing of truss -3.0 m c/c.
Rise of truss - 2.5 m.
Weight of roof covering sheet - 130 N/m?
Weight of Purlin & Fixtures - 80N/m?
Total nos. of panels - 6
Opening of wall area - 10%
Height of shed -10 m
Terrain category 2 and class B structure
Probable life -25 years
Topography - Plain horizontal Ground.
o1 el 32l 12 Mlule Wid olitdHi w1dellR WEELS ASell
Howe 2§ 24 HI2 Usdd UlgeR €16 35S €S A dl8d dlseil Al
5.
2¥stl A0l - 12 Hl.
s ¥idR - 3.0 {le2 c/c.
2¥sll Ged - 2.5 Hler.
9ol 24197] Adl efles] et - 130 N/m2
U(del uad (55U9] A%l - 8ON/m2
54 ol Uel®4- 6
[ectiet (dreiRe] 2410101 - 10%
5eil GLuLe - 10 Hl
cpuzel AR 2 WA ol B Hl01Y]
deildd »del - 25 ay
2lULALSL - ULEL aLS] e,
OR
Explain typical stress-strain curve for mild steel with diagram

K16 YIS U -2et SIUIAM uHd).

Draw the line sketches of different type of roof trusses.

(cllae UsIRell 8261l E@18el WY €.
Calculate the wind load given the data in Q-5(C).

Q-5(C) Hi 52l AL Yoe wind load «{l ARLdZ] 520
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Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 6 (NEW) - EXAMINATION — Winter-2024

Subject Code: 4360601 Date: 19-11-2024
Subject Name: Design of Structures
Time: 02:30 PM TO 05:00 PM Total Marks: 70
Instructions:
1. Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Use of simple calculators and non-programmable scientific calculators are permitted
5. English version is authentic.
6. 1S-456:2000, IS-800:2700, IS-875 part 1,2,3 SP-6 and SP-16 are permitted and any version
of above listed IS code are permitted.
Marks
Q.1 | (@ | State the difference between Singly R. C. and Doubly R. C. Beam. 03
UL | () | RidE]l R. C. WA swdl R. C. oflH 9RsA] dsldd wQLld). 03
(b) Define Limit state of collapse and Limit state of serviceability in Flexure. Also calculate Tensile 04
strength & Modulus of Elasticity for concrete grade M-30.
(©) | [AMHe e g slaw A (@2 e s Aldl(MEe] cuvalfd 5. sllse As M-30 | o

HI2 2oM184 2ol el RedelUsdlell HISYE ¥l ULl dAeLdz] 530,

(© Design a singly reinforced rectangular beam for the factored moment 140 kNm. Use Fe-415 steel 07
and concrete M-20. Consider Width to Depth ratio for the beam as 0.6.

(8) | ¥525 HlAe2 140 kNm HI2 Rididl 3818125 duwdlRY olld [SALoel 5. Fe-415 @]d e | o9
sl(s2 M-20 <1l Gualal s2). ofly 12 uelaigell Glsieetl QN4 0.6 dl AQdIHI €.

OR

A singly R. C. beam has effective dimension 230 mm X 380 mm. It is reinforced with 4 nos. — 16 07
mm dia. of Fe-415. Find out Moment of resistance of beam. Use concrete grade M-20.

©

As [RAd] R. C. oflie AUSRS URHIRA 230 mm X 380 mm B. d Fe-415 «ll 16 HlHl | og
(5) | AURell 4 o2l AlNUL GIRLIWASIRS 8. o{lHedl M1z ws e 2ldl. sl(52 AS M-20
ol GUAIL 531,

Q.2 (@) | Explain Effective Depth and Lever Arm for a Singly Reinforced Beam with neat sketch. 03
USLR | (1) | »US U AR RidE] 9618125 6flH HI2 WUSIRS BISIE e [AdR w1 uud). 03
(p) | State the difference between One Way and Two way Slab. 04

(01) | del d wal 2 d @ dRl] dsldd QL. 0¥

© Design a simply supported one way slab for an effective span 3.2 m, to carry total factored load 07
10 kN/m2.Use M-20 concrete and Fe-415 Steel. Check for cracking only. Sketch reinforcement
details.

59 35235 @15 10 kN/m? d&st 5L HIS MASIRS dule 3.2 Hle: HI2 AlEl Ild 2sdd dat- | ©9

) d @G (SPL8et 5. M-20 5152 el Fe-415 wldetl GUYLIL 5. Hizt 35191 HI2 dUlv).
ULef] (@A) e2ulad) Yes wis(d €13\
OR
Q.2 (@) | State the difference between Under Reinforced section and Over Reinforced Section. 03
sl | () | 2SR Roe15128 As2Uel el B11d2 REe1S1S As2Uet AR dsldd osLId). 03
(b) | Draw reinforcement detail for One Way continuous Slab. 04
(W) | del-d 52l Au Yl U1l [Qard) €lRl. oY

© Design a simply supported two way slab for 2.8 m X 3.8 m clear span supported on 230 mm thick 07
walls on all four sides. Assume Live Load of 3.5 kN/m? and Floor Finish of 0.8 kN/m?. Use M-20
concrete and Fe-415 Steel. Corners are not held down. Check for cracking only. Sketch
reinforcement details.




2.8'm X 3.8 m sy Aol 412 Alel Id 25A4d 2-d @G [SAIOe 5. B URY Gl U

09
@ | 20 Hllefl (el uz 25Ad 8. 3.5 kN/m?il @lgdl €lS el 0.8 kN/m?eil sellR (s(-121 1Rl
M-20 5182 ¥4 Fe-415 E]dell GUALIL 5. WRlId] «{lA AW H] vlddL «tell. HiA 35101
HIR dull. Al [Qatd) eatiadl Yas #isld €121
Q.3 (a) | What are the IS criteria for Longitudinal bars in column. 03
usl3 | () | stauui dleofley(see o2 Hi2 IS HIULS alidl. 03
(b) Explain “Development Length” in brief. 04
() | dlEHHI "Sadudee Guile” Yumdl. oy
© Design an axially loaded short column having size 450 mm X 450 mm for a service load of 1600 07
kN. Use M-20 grade of concrete and Fe-415 Grade of steel.
1600 kN «il A[(d €ls HI2 450 mm X 450 mm HIU "2ldd) wefla 31d dls add 25| slau
(5) 09
[S1el 53). sl[52 HI2 M-20 S el 1A HI2 Fe-415 ASeil Gulal 531
OR
Q.3 (@) | Where critical section for BM, One Way Shear, and Two way shear is taken in Footing? 03
ust.3 | () | §[2oHi BM, del-d 2fluR wa g-d lu HI2 [s(2sa A5t sui Aol w419 87 03
(b) Explain “Types of cracks” in brief. 04
() | AlEHHL “(dRUSletl USIRL" uHodL oY
Design a square footing for an isolated column 450 mm X 450 mm size carrying an axial load of
© 1200 kN. Safe bearing capacity of soil is 180 kN/m?2. Use M-20 grade of concrete and Fe-415 07
Grade of steel. Check for shear is not required. Draw neat Sketch.
(&) | 1200 kNl ey MR A&t $cl 450 mm X 450 mm HIUstl A1SALAS STAH HIS ARA
§[21 (S50t 51, UIElefl Y& AR &l 180 kN/m? 8. sl[s2 HI2 M-20 As WA 1A | 09
Y[2 Fe-415 ASell GUAIIL 520, 21U HI2 AS %3 1efl. s 35y €2,
Q.4 | (@ | Explain EPP and IPP with Sketch. 03
usLy | () | 218(d €1l EPP 24 IPP ot 03
(b) Write the advantages and disadvantages of Steel Structure. 04
(W) | ¥Nd R &AL SIULL WA A§IUEL UL, oY
Two plates of 8 mm and 12 mm are connected by a single bolted lap joint to resist design tensile 07
© load of 110 kN. Design Lap joint using M-16 bolt of grade 4.6 and assume f, of plate as 410 MPa.
& | &mm e 12 mm ofl & W2l 110 kN «il [SHLel 2ou1ee ElSell UldsIR sal HI2 A
Wle2s Ay e GIRLASIAE B. AS 4.6 <1l M-16 6{lesll GUALIL 53] QU A2 (SHLost | 09
53] e Weoil f, A 410 MPa d313 bRl
OR
Q4 (@) | Draw a steel roof truss & show its components. 03
wsLy | () | ldef 28 24 €121 W deil gesl wdldl, 03
(b) List hot rolled steel sections used in practice. 04
(W) | quriMi Adldl €l 65 w4 AsAedlofl YA cstidl. oY
Design a suitable fillet weld to connect a tie plate 75 mm X 10 mm to a 12 mm thick gusset plate. 07
© The plate is subjected to tensile load of 160 kN. Assume shop welding and Fe-410.
218 W2 75 mm X 10 mm ol 12 mm 1Sl 212 @2 el oslscll Hie ALY slae des (Sl
(5) a 09
531 @2 160 kN oll dlQIeR Usel 53 8. AU AeS[oL 4 Fe-410 HIR.
Q5 (@) | State the advantages and disadvantages of Bolted Connections. 03
USLY | () | WS salseledell SlUEL i A§1AEL ULl 03
A singly RC beam is subjected to factored SF of 200 kN. The effective size of beam is 230 mm X
(®) | 450 mm. The beam is reinforced with 4-16 mm dia., Fe-415 steel in tension. Find spacing of 2 04
Legged — 8 mm dia., Fe-415 grade vertical stirrups. Use M-25 grade of concrete.
(01) | ¥s Rl RC ol 200 kN sl 5525 SF o d&et 53 8. 6ilHo} U515 HIU 230 mm X 450
mm 8. 6{lHal Fe-415 ASell, 4 i3l - 16 HIH] U lYell U[OUL GIR1 2oRUAHI 1515 s M 0%
194 D). d)l 241 oflH HI2 Fe-415 Aseil 2 @25 — 8 {1l e lefl, d[E 56 @W|2Wsf vidR 20l
sl[s2<1l M-25 Aseil Gulal 53U,
Calculate DL and LL per panel point for a steel roof truss with the help of following data.
(© 1) The purlin supports 1.25 mm thick class — II type GI Sheet.
2) Spacing of truss = 3.2 m 07
3) Span and rise of truss = 12 m and 3 m respectively.
4) No. of purlins including ridge and eaves = 10 Nos.
) o{lAell S2lefl Heeell e 8 24 HI2 Uedd Ulee2 €16 DL el LL «fl 2181d3] 5.
1) U(det 1.25 mm %13l selld - 11 UsRedl GI 2fledl qULE 52 B. 09

2) 29 AR = 3.2 Hler




3) Wlel A 2Yell ABPS = sy 12 1|22 wal 3 Y22
4) 116l (ridge) o e Uled Uldstel Auul = 10 «21,

OR

Q.5

(@

State the advantages and disadvantages of Welded Connections.

03

UH.u

(1)

AE3S SaA5UUAL SLUEL WA AU L.

o3

(b)

Calculate Lap Length in compression for 25 mm diameter bars. Consider grade of steel as Fe-500
and Grade of concrete as M-25.

04

()

25 HIH] culyell Al 12 s1U2leH QU Qoelefl 21RId3] 2. 2ldetl ASe Fe-500 A
slslestl Asa M-25 d3 a1 ldHi @l

oy

©

Calculate Wind Load per panel point for a steel roof truss located at BHUJ with the help of
following data.

1) Spacing of truss & Height of truss above G.L = 3.2 m & 20 m respectively.

2) Span and rise of truss = 12 m and 3 m respectively.

3) Length of Shed =30 m

4) No. of purlins including ridge and eaves = 10 Nos.

5) Probable Life of structure = 25 years

6) Terrain Category & Topography = Category — II and slope less than 3°

7) Opening of Building = 40 % of wall area.

07

(%)

o[Astl S2leil Heeell o4 Wid Reld 21d s 24 UI2 Udd Ulgee €16 [des dlsel Al
5.

1) 2] vidR w G.Le 2sfl GIULES = wsfs 3.2 {12 244 20 Hler.

2) 2¥etl AL Al BB = WajsH 12 122 wa 3 HleR

3) Qseil doqles = 30 Hler

4) H161 (ridge) o s Al&d Uldstefl vl = 10 o1,

5) 225U Aei[cd w1y = 25 ay

6) M2l 323131 W 21U1ALS] = T2 — 11 Wl 3l 3° 5L L)

7) Uslodi wu(e101= (edidell 501l 40%.
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