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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -5 (NEW) - EXAMINATION - Winter-2023

Subject Code: 4350606 Date: 08-12-2023
Subject Name: Highway Engineering
Time: 10:30 AM TO 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. Use of programmable & Communication aids are strictly prohibited.
5. Use of non-programmable scientific calculator is permitted.
6. English version is authentic.
Marks
Q.1 | (@ | Explain the principle and uses of Benkelman Beam test. 03
U1, | (1) | GlebsEHed of[H 22ell [Uegld el GULDLL YHx1dl. 03
(b) | Explain briefly the Marshall method of design of flexible pavement. 04
(W) | saletoid Ugeesil [SHLeelsil HIAEA Uegld 2SHL dHw1dl. oy
(c) | Discuss the importance of hill road drainage. Show the surface drainage 07
system for effective drainage and disposal of water with neat sketch.
(5) | [S6 2US Selell Hscdell YYL S, YUS 35Y_ UL HUISRS Sol% wel o9
UIRletl (s1519 HIS U 3% [ wdldl.
OR
(c) | Explain the classification and causes of Land slide. 07
(5) | doS@ALOSell dILSWL Wl S1RJLL AUl 09
Q.2 (@) | What is the difference between hot mix plant and batch mix plant? 03
usl2 | ) | ele [HsY Wied el 6l [HsY Wie dA] Q| dsldd €97 o3
(b) | Write short note on “Sheep footed roller”. 04
(@) | "L §25UdR" UR sl iy qul. oy
(c) | Explain the modified classification of road system in India as per the third 07
twenty year road development plan (1981-2001). '
() Al dld thgil HIIL [AS1Y Al%=1l (1981-2001) HYHH HIRdHL HII o9
wallelell Y Rel dadfls01a qumdl.
OR
Q.2 | (a) | Show the different components of bituminous hot mix plant with neat line 03
diagram.
U2 | () | [y M ele [HSsY Wloesil [dlay eles] 2dRe9 Julsld Al eldlal. o3
(b) | Write the different functions of concrete batching and mixing plant. 04
() | sllse WA uel [HISAIL WieRetl [dldy SR qul. oy
(c) | Explain the salient features of Nagpur road Plan. 07
(5) | <llPYR US Wletoll Hu [aINd RML Hdl. 09
Q.3 | (a) | Explain PIEV theory. 03
usl3 | 1) | PIEV [degld dHemdl. o3




(b) | Enumerate the factor governing the width of carriage way. State IRC 04
specification for various classes of road.
(W) | dlse Hdledl yslougal AUllEd 53l URWAE] AL 521, 2l letl 0¥
[clay qoll HI2 IRC W53t Gui).
(c) | The speed of overtaking and overtaken vehicle is 70 and 40 kmph, 07
respectively on a two way traffic road. If the acceleration of overtaking
vehicle is 0.99 m/sec?. (a) Calculate safe overtaking sight distance, (b)
Mention the minimum length of overtaking zone and (c) Draw neat sketch
of the overtaking zone and show the positions of the sign post.
(5) | [gHILL eLlssAlnl Rl U _A1dR2[$I 52U wed el uldes Ydl o9
dl&etef]l BSU eisd 70 4 40 kmph 8. %] w)d2(5$1 s3] &4
dl&etell Yddl 0.99 m/sec? Q. (a) Yl&ld 1de(5 Al BidReil
LI 52N, (b) ¥R (59l Aletefl deyrH oullgefl Gedud 531 A (c)
U425 Blolo] YeUS 35U €12 el Y1yt Yleedl Relld eLldl.
OR
Q.3 | (a) | Explain overtaking sight distance with neat sketch. 03
usl3 | ) | 4asS U Ul AldRe[SI1 v1ee Sl Hentdl. 03
(b) | Define: Camber, Formation width, Carriage way and Right of way. 04
(W) | AL AL : 537042, STHRLeAl] Uslully), 53% d uel AP 4§ d. oy
(c) | Derive an expression for finding the stopping sight distance at level and at 07
grades.
(5) | ddE U el AS UR LUl 1182 SResy lludl Hie YHISBL Hadl. 09
Q.4 | (a) | Differentiate between Bitumen and Tar. 03
usl4 | () | [dyHled Al 21 94 dsldd dudl. 03
(b) | Explain with sketches the requirements of joints filler and sealer. 04
(W) | w12 §1AR Ael YlERel] HwRULAL B5A U1 YH%Hdl. oy
(c) | Discuss step by step construction procedure of WBM road. 07
(5) | WBM 2USell U 61 22U oy sIH Ulsdledl 4yl s, 09
OR
Q.4 | (a) | Define Prime coat, Tack coat and Seal coat. 03
U4 | (1) [ULBH sle, 25 sle el Hld sle dluLld s3. o3
(b) | Explain the uses of emulsion. How are they prepared? 04
(W) | DHEsAeAl GUULILL YUl d 54l d dUR ULy €97 oy
(c) | Discuss step by step construction procedure of cement concrete pavement. 07
(5) | [MHe2 slsle UdHeel] U Gl U lldsIH UlsAlel] UL 52U, o9
Q5 (@) | Derive an equation for finding the super elevation required if the design 03
coefficient of lateral friction is ‘f”.
ysgls5 | (1) | wlaerd gNlel] [SpHleel IRLLS 'f Sl dl e U A[adRlet lludl o3
Yl »Hls0 Hadl,
(b) | Explain ruling, limiting and exceptional gradients. Specify the values 04
recommended by IRC for plain terrain.
(W) | 2[4, dlH[2[O] el AYLLRBL 2lUl UH%lAl qHAE ¢ulell HIe IRC oy
GIRLMEIMBL 53¢ YR(lell Gedw S,
(c) | Explain the characteristics of various materials used in highway 07
construction.
(5) | elod wigsiHHL duRldl [aldy YHAlA] [dNd R Ho1dl. o9
OR
Q.5 (@) | Define Design Speed. State factors affecting design speed. 03
usls | (1) | [Soleed [RUS AIWLRId 5. [SHLYeled] [RUS AR 5L Ul o3

qu.




(b)

Derive an expression for finding length of transition curve on horizontal
alignment of highway.

04

(“)

Slodal adly Adloe U AsHRL duisedl qulg Albdl HI2
»Hl52 Hadl.

oy

(©)

Draw the neat sketches of following types of joints and discuss the
objectives of it:

Expansion joints

Contraction joints

Warping joints

Construction joints

Longitudinal joints

07

(5)

[ Astl USReAL ATE AL 2 YU R el dotl GEAUTAT AU 5
WY Qe %Y\ BeR
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