Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering Semester —IV Examination Dec. - 2011

Subject code: 341301 Date: 05/12/2011
Subject Name: Structural Design & Drafting

Time: 10.30 am — 1.00 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 is considered Authentic.
5. Use IS-456-2000 and Design aid SP 16, IS-800 wherever needed.
Q.1 (@) Answer any seven of following. 07
1) Define characteristic strength of concrete.
2) Enlist grade of concrete and steel as per IS 456-2000.
3) What do you understand by partial safety factor for material?
4) Give difference between nominal and gross diameter of rivet ?
5) Sketch beam to column connection of steel structure.
6) As per durability criteria what should be the nominal cover for
severe condition per IS 456 2000.
7) Define size of weld and throat thickness of weld.
8) List IS codes to be used to study these subject.
(b) Calculate as per stated. Total 07
1) A double angle tie member of size 60mmx60mmx6 mm is
connected on either side of gusset plate by 20mm dia rivets,load on
tie is 150kn. Design rivet connection and sketch detail. Use hand

driven rivets. (3)

2) Find the depth of neutral axis for a beam of size 300mmx500mm,
reinforced with 4no — 16mm dia bars. Use M25 & Fe 415 &
effective cover of 30mm , also define which type of reinforced
section of is ? 4)
Q.2

(@) Design a singly reinforced balance section beam simply supported at 07
two ends with effective span of 4m & support width of 300mm with
service load of 60kn/m including self weight of beam, use grade
M25 and Fe-250, take width equal 300mm, give detail of c¢/s of
beam.

(b) Design shears reinforcement of beam stated in Q-2(a). Use stirrups 07
of 2 legged 8mm dia bars.

OR

(b) A doubly reinforced beam is 300mm wide & effective depth of beam 07
1S 500mm, effective cover on both side is 50mm, tension &
compression bars of 4- 20mm dia & 6-20mm dia is used respectively
,locate neutral axis of beam, find moment of resistance of beam, use
M25 & Fe-415 grade for materials.

Q.3

(@) Design a double angle tension member connected on same side of 07

gusset plate by 20mm dia rivets to carry 180kn tensile load, angles



Q.3

Q.4

Q.4

Q.5

Q.5

(@)

(b)

(@)

(b)

(@)

(b)

(a)

(b)

(@)
(b)

are tack riveted, consider equal angle section .
Design slab of room size 3m x 8m simply supported on wall of
thickness 230mm, live load acting on slab is 2.5kn/m2, use M20 and
Fe 415 grade of materials. Draw sketch.

OR
Give reinforcement detail of one way slab with beam,column
junction at a floor, and column footing junctin detail of R C C
structure, assume suitable data of size of structural members and for
steel.
Draw various types of roof truss with tagging & show detail of joint
at crown, support and connection between purlin and roofing
material.

Design R C C square short column subjected to axial service load of
500kn, use M20 and Fe 415. Draw reinforcement detail and provide
1% steel.
Find compressive strength of single angle strut ISA 60x60x8 mm &
1.8m long is connected to a guest plate by (1) one rivet & (2) two
rivet.

OR
Design a column section for a axial load of 1300kn for a column of
5m long both the ends of column are effectively held in position as
well as in direction.
Design an isolated square footing of RCC structure with a square
column of size 450mm x 450mm and axial load of 700kn is acting
on it, use M20 & Fe 250. Take SBC of soil 120kn/m2. Draw sketch
of footing. check for development length and one-way shear.

Design a doubly reinforced beam of 230mm x 500mm to resist a
moment of 190kn-m, take effective cover of 30mm on both side of
compression and tension, detail the sketch , use M20 & Fe 250 grade
of material.

1) Check depth provided in beam as per limit state of serviceability
is  within limit or not for controlling deflection. Data effective span
of beam 9.5m, effective depth 600mm,steel percentage 1.2%, and

grade of concrete & steel is M25 & Fe-415 respectively.

4)
2) Determine the development length for 16mm diameter bar of Fe-
415 grade of steel in compression and concrete of M25 3)

OR
What are the advantage of steel structure ? Enlist steel section as per
IS code and state which section is most economical and why ?
Compare rivet and weld connection , enlist provision for rivet and
weld connection provided in IS CODES.
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S8 URL AUl oll wellol AU 07

slgle ol 3352312ls B ol cautvall .

o 1S 456-2000 YHIAL AWS A Slsle «ll s o [@Aze s3.
o Uldlet A%l 3522 Ul AU Y UMY,
o 3lAe ol A el AHloAA UM ol dAsleld Bl
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o VL [AnaL oll WeARUSH UL WL IS 8l of (A
Lot LA,

Rl YHIA LAl 82U 1) A 60mm X60mm X 6mmeil 07
Aol A5t B2 A2 ofl U oy 200 o1t 2A2 Ul

AdLAAL B,218 AMR BUR 1508 oll 22lot oll GUR A B,
A2 sAsat ol SlAel 53, 85 glalat A2 clluRdlell B. (3)
2)%80 (ol ofl A8 300 X 500 AR 88 wal 4 ool Aldi2u
160A ol ARl 818 Al (B ol Rjzct AsRU AL, (6l 1
30MA o 8¥sdla saR, M25 & Fe 415 & oll s aluRc, (6l

o} As2Aot AL USIR of B, A ULl ¥QUd. (4)

Alotell 251 AU Asat ol Slaset A , Al Aol 8%sdla 07
AWlel 40 ol 25Ad WEL wuUR ol @saxn 300ME,ua
Aoll GUR 60(3cex)/M ol ek LA &8,elH ol uslous
300 88,95 M25 and Fe-250 clURcllojdls Al 3318at 531
wglQ R
GUR A O (w2 yud ) ot lar w@s5Ne ol 07
SlaLesat 53, 8MM ol 2 Qs o1l Uil ERw 1R Al

w sl
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500[, 2alet U 50Y2Aet of s 50, AUl 4-oloL
200 4 1Yot Ui 6-0lol 200 Uoflau Rl 88 U
S M25 & Fe-415 oll cllu| ojzcd s ol WHe .0

ARe weell Asy ol Gl 2otlet WINA A2t 200R il
A2 ol 1805} ol @R Ay A3 AH 2(SaL W2 WA
AUAcl 8 dl Aol 3xet sA. AU WAL oll Ao Acll.
3 ofl wex 30 X 8@ B, A 230MA ol et Gur 2sAA
8, deoll GUR 2.5/ AM ol Alscl AS AN & M20 and Fe
415 Q8 of HEl3lac audl QA ol Sloaset sA el wgdl
ERL.
ucll

WA, 8l dal wal of RCCO3(Ad 53, (i wal
Sl oll U, Sl Wl ofl Al of Sl2(Aol watet Ayl
Yl WO D002 UYL ULR,

UA-UAL YslRell 35 RAU Aotl oltdll WA €12, 51Get Aol
AR oll Altlle] Sl2(Ad A, UR(Aet ual 3501 Hlilacd ol
A AL ugl &l wudl.

%l Slcid GUR 5000803 oll Gk LAl 88 U 110 wal
Fer415 8 of Hdlilad clurale 88 , Al g5l slad ol
St 82 el 1% WVl SlAHML ol
loet AdLe 22e ISA 60x60x8 mm A 1.8M cllell AB2 A2
AA 1) As W2 dal 2) A A Ul doudd 8y A Aell
slHYAlal B o W2 .

Al

uella @R 13005 oll Sl GUR @dl 8, dell dous 5
ol & Ul dell o BSL Aol ol el €lal ot §3 Ax
WotllAAl & dl A SldAH ol Sloieet 53

ARYU sldd 4500M x450AMA |, wella ek 700 BARY <l
ALLAL 88, Al vsANA2 Ul ofl Slateet 5. use M20 & Fe
250 A5 of HilFlad aurl, SBC el 1203/ @
dAlwal ol det-A AAR dUl 3AAUNE A U dUA Aa
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As socll OH ofl wen 230MEA X 5000A B, Aol Gu
1905AY-M ol WHze A3l & 2ol Wal sl of SAR
30MM M20 & Fe 250 A3 of HEllact atudl Aol Slaiget
sA.2lgdl €.
1) M o AAA 352U A AUA A Aoll douss 9.5 wa
8¥sdla 35 600MA , ¥A ol 1.2%, M20 e\ FE415
A3 of HWillad 88 A @AM ®e ws URARAR
YHIA Qoll 35 (AR 1 B 3 31 7 (4)
2) SIHQAAHL WAL 16MMA ot Ucflan ol SAAAUNZ A
A, 58l M25 ol Fe 415 clURl. (3)
ucll

WA R5U oll SIAEL 2 B ? IS CODE YHIQ WAIN-AHAIL
AsAot AU, dUl  AHL s 5520t SIBELAG] B WA o]
S0 UL ?

R4S Wl AGS ol Ulal AW, Aefl lolee IS CODE Hi
WA & A seud,
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