Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 5 (NEW) —- EXAMINATION — Winter-2025

Subject Code: 4350606 Date: 20-11-2025
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 simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Q.1 (a) Which software are used for pavement design. Explain in brief. 03
USL-9 () Udiel [SHLeel HI2 sUl Mls2dell GUAldL Yl B, 2sHI 03
yHosdl.
(b) Discuss the recycled & innovative materials used in pavement (04
constructiop. .
() UdHe2 WiusHHL dudl RURSE HI2RUG WA oidldl 0¥
AUHAAl Al 52
(¢) Explain the importance of hill roads & the causes of Land 07
slide.
(5)  USLS| 2d1)ef Hecd WA Qo5 241655e1L SIRQLL M), 09
OR
(¢) Describe defects caused due to insufficient drainage 07
(5) WYL 3% 12 512 YoHlAG] Wl 2lef Aot 09
Q.2 (a) Give the difference between sheep foot roller and 03
pneumatic roller.
Usl-R () 2AlU s2 AdR A YRS AR Aol dlad 1l 03
(b) Write short note on: Bituminous hot mix plant. 04
@) 25 olld quil: [y ey ele [Hsy Wlee., oY
(¢) Explain the salient features of Nagpur road Plan. 07
(5)  llYR AS Wlsis{l Yu (AN 1] yHdl. 09
OR

Q.2 (a) Write the different functions of concrete batching and 03
mixing plant.

usl-2 () Sise ARIdL wa M50 Wiseedl [dldy sidl quil. 03
(b) List the equipment used in highway construction and explain 04
any one.
() elod oliusHUl quldl Aldellefl ALE]L oletid] WA 0¥
S1EURL W5 Yudl.
(¢) Explain the salient features of lakhnau road plan. 07

(5)  Gluell S Wi lotefl Hu (AN yHoMA). 09
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Define camber. Why it is provided?
042 VLRI S A 2LL HI Uslel $AH w19 87

Define Design Speed. State factors affecting design speed.
[Saleel ils culvylld 5. (SHigeiefl Rilsa wuR
5l URuu1l %L,

Describe overtaking sight distance with sketch.

15[d €3] 22591 £[® vidRe] aglet 2.

OR
Draw the cross section of road and explain in brief its
components.

ASell 115D £12) WA dell de S\ U(EHH] HHo1d).
Explain PIEV theory.
PIEV 2ld3] duend)l.

Define stopping sight distance. Enlist the factors affecting it.
Calculate the stopping sight distance for the following data:
speed of vehicle=80 KMPH, frictional coefficient= 0.35 &
reaction time= 2.5 sec.

Ul WYL LU ULy [Sead. dad WU Sl
URuoe] ulel wetldl. ol gl Sel Hie @l

Ulpe [Seey dQldI] A dlsetedl »Su=80 KMPH,
N JLRLLS = 0.35 e Uld 5L UHY = 2.5 A0S,

Enlist factors affecting selection of Pavement
UdHs2ef] Ueoflad 1UR scdl URMUA] A1l 521,

What is Prime Coat? State the objectives of applying prime
coat.

ULBH 12 2] 8?2 ULoH Sl d19] sdleil &ql walldl.

Explain the construction procedure of WBM road.
WBM RUSefl tiielsiH sl yudl.

OR
Differentiate between flexible pavement and rigid pavement.
ARAERUYIE] WA ¢S sU0iE] AR dsldd s,

Describe the function of various pavement components.

[cifce AaRee e slell sl dilel 52).

Explain the construction of cement concrete road.
RiAe2 slsle A5e) HitsIH YHd).

Explain: Transition curve and its types.
Aol UslHl dnis e detl UsIR.

Explain the types of gradients.
3lulell USIR] yHdl.

Explain the types of joints.
Aitlotl USR] Ao,
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Define super elevation. Calculate super elevation for
highway curve of 250 m radius for/5 KMPH speed.

wlelG6ldefl cdlull w4l 75 (4l uld selseil »su
250 Hle2 [(FoRiletl ¢19d dulis Hi2 wlelGsldei] a1 ldi]
.

Write the objectives of providing widening on curves.

d0isl U usloug Yzl uisdletl gl dudl,

Explain the desirable properties of aggregates to be used in
the different types of pavement construction.

(cldd usRell UdAe2 ofigsiHHi GuAldMi Adldl
N3N 2ustl 2w9e(lY YR A1),
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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 5 (NEW) —- EXAMINATION — Winter-2024

Subject Code: 4350606 Date: 27-11-2024
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 simple calculators and non-programmable scientific calculators are permitted
5.  English version is authentic.

Marks

Q.1 (a)  Write full form of IRC, NHAI & CRRIL 03
Usl.l () IRC, NHAI ¥ CRRI o Y&l 2y qui). 03
(b)  Explain first 20-year road development plan for India. 04
() R HI2 UK 20-aN[A HI (514 Alogetl YHed). 0¥
(c) List out various highway construction materials also give their 07
(5)  [dlay slsq wiusi qmAld 8 (1)%2»{% cletell uel dud). 09
(c) Draw with each component of Pneumatic Tyred Roller. 07
(5)  AAes 21US AaRell 35 Hes U8 R, 09
Q.2 (a) Discuss Importance of Highway in India. 03
Usl2 () MR slodell Hecdefl AUl 52 03

(b) State the purposes of providing Camber. Also state the value of camber 04
for different type of road surface, as per IRC.

(W) FR Yelod 5dlell &gl BLLdl. IRC Yoo, el ([dldy usiRel oy
AUL2] HI2 516iRe] Y& URl Ll

(c) Define Sight Distance. Explain Types of Sight distance in detail. 07
(5)  &[® dR AR 52 €[ vidRetl UsIR [daldd iR dHodl. 09
OR
Q.2 (a) Explain Widening on horizontal curve with figure. 03
usl2 ) AIsld AR q1S) daris UR usly] s:g quomdl. 03
(b) State factor affecting road alignment. 04
(W) Lol AW MAUR 53¢ RO Hqudl. oY
(c) Distinguish between Flexible and rigid pavement. 07
(5)  4dYls Wal Yuwd Ugis2 4R dsldd $2U. 09
Q.3 (a) Write the advantages of Super elevation. 03
Us3 () YuR Aladeletell sluel duil. 03
(b) Define prime coat, tack coat, seal coat & tar. 04
(W) ULBH s12, 25 512, Ald 512 Ual 212 cUluuL[Ud 521, oY
(c) Draw Cross sectional of road and show each component. 07
(5)  ASell 514 A5G £12] W €35 €12 s cdldl. 09
OR

Q.3 (a) Explain continuous bay method in Construction of rigid pavements. 03
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5612 Ugtsest| Wit sIHHI Add WIS| Ueg(d uHomdl,
Write Function of Vibratory Roller.

dloned] A s dul.

Write merits and demerits of bituminous road.

(42 (Mot ASetl LRl WA W HI] ],

Explain Construction of WMM roads in flexible pavements.
qafls Ugiset| WMM 3 1d]o] oigs1H qHdl.
Classify hill roads & explain in detail.

UelLS] 2 dlsf 915201 5] A (Adld iR duextd).

Discuss Mixing plant work for Cement Concrete Road construction.

N2 sigle AS Witsiy U1 (501 Wlotetl SIHoAl YU[ 5.
OR
Explain components of hill road.

(s8¢t 2ASeil eles) Aol
Express the needs of highway drainage maintenance.

&16d 3% N AR+l e RYLd cUsd 52,

Discuss in detail on innovative materials in pavement construction.

U2 oy sHHL alcilet MIHA UR ([AordalR YUl S,
Define Kerb & also write Types of kerbs.

$01 U IRIA 53] el S0detl USIR)L ULl Gud).

Write Uses of various Recycled materials in pavement Construction.

Ugiez WigsHH (dlay Rulusd AHAlell GUALL qul.
Explain in detail marshal stability test.
Hi2lg R (0(E2] 232 (Adlddl UHomd),
OR
Distinguish between WBM & WMM.
WBM el WMM d), dsldd dull.
Define Road Gradient & Vertical curves.
215 A[SUe2 v dA[E56 sclal AuALRd 5.
Explain in detail about Causes and prevention of Landslide.
HRWEoloA ] S1RQ1 Wl (AR (A] (AdlddlR AHexd].
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Seat No.: Enrolment No.:

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 (a) | Explain the principle and uses of Benkelman Beam test. 03
U1, | (1) | GlebsEHed o{[H 22ell [Uegld el GULDLL YHx1dl. o3
(b) | Explain briefly the Marshall method of design of flexible pavement. 04
(W) | saletoid UdHeesil [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) | (€A RS Solo%ell HEcdeil UYL S YES 25U AL HAUBRS ol ol | 09
UIRletl (s1519 IS U 3% (4 wdldl.

OR

(c) | Explain the classification and causes of Land slide. 07

(5) | doSELDSeLL dIASAL el SRALL AU )

Q.2 (a) | What is the difference between hot mix plant and batch mix plant? 03
usl2 | 1) | ele [HsY Wied el 6l [HsY Wie dA] | dsldd €97 o3
(b) | Write short note on “Sheep footed roller”. 04
YR {;25 A4 U 25l «lld dul. oY

(c) | Explain the modified classification of road system in India as per the third 07

twenty year road development plan (1981-2001).

(5) | Al dld cNell HI9L [ASRA Alwell (19871-2001) YA CLRAHT HIOT | 09
YRLLElell Y136l dof[521e YHomdl,

OR

Q.2 | (a) | Show the different components of bituminous hot mix plant with neat line 03
diagram.

ygl2 | (1) [ (WY sle (st wiseedl [dldY eesl ae9 uilsld Alel tidldl. o3

(b) | Write the different functions of concrete batching and mixing plant. 04
() | sllse WA uel [HISHIL WieRetl [dldy SR qul. oy
(c) | Explain the salient features of Nagpur road Plan. 07
(5) | <llPYR US Wlietoll Hu [aINd RML qH1dl. 09
Q.3 (a) | Explain PIEV theory. 03

ysgl.3 | (1) | PIEV [Aegld qHw1al. o3




(b) | Enumerate the factor governing the width of carriage way. State IRC 04
specification for various classes of road.
(W) | alset Hdlofl ySlouSa AuLlAd sl URWA] ARIAR] 2. et o¥
[Afcy 9ol 12 TRC AW RL[ES2Ue1 uil.
(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 eLlssdlnl Rl U _A1dR2[$I $2U wed el uldes Ydl 09
dl&etef]l BSU eisd 70 4 40 kmph 8. %] w]d2($1 s3] &4
dl&etell Yddl 0.99 m/sec? Q. (a) Yl&ld 1de(5 Al Bdeil
LI 52N, (b) wldRe (59l Aletefl deyrH douligefl Gedud 531 A (c)
U251 Blolo] YeS 35U 1] el Y1yt Yleedl Relld elldl.
OR
Q.3 | (a) | Explain overtaking sight distance with neat sketch. 03
usl3 | () | 4asS U Ul A1dRe[SI1 v1pe Sl Hondl. 03
(b) | Define: Camber, Formation width, Carriage way and Right of way. 04
(W) | AL AL : 51042, STHRLetl] Uslully), 53% d el AP 4§ d. oy
(c) | Derive an expression for finding the stopping sight distance at level and at 07
grades.
(5) | dd@ U el AS UR LUl 1182 SResy lludl Hie YHISBL Hadl. 09
Q.4 | (a) | Differentiate between Bitumen and Tar. 03
usl4 | (1) | [yHled Aed 212 9 dsldd dudl. 03
(b) | Explain with sketches the requirements of joints filler and sealer. 04
(W) | 1O 1A Ael YlAR0el] He[ULAL WU U1 YHxHdl. oy
(c) | Discuss step by step construction procedure of WBM road. 07
(5) | WBM 2USell U G 22U oy sIH Ulsdledl 4yl s, 09
OR
Q.4 | (a) | Define Prime coat, Tack coat and Seal coat. 03
usl4 | (1) [ULBH sle, 25 sle el Hld sle dluLld s2. o3
(b) | Explain the uses of emulsion. How are they prepared? 04
(W) | DHE A=Al GUULILL YUl d 54l d dUR LY €97 oy
(c) | Discuss step by step construction procedure of cement concrete pavement. 07
(5) | [MHe2 slsle UdHeel] U Gl U iy sIH UlsAlel] AJL 52U, 09
Q.5 (a) | Derive an equation for finding the super elevation required if the design 03
coefficient of lateral friction is ‘f’.
ysgl5 | (1) | wlaerd gulel] [Spleel IRLLS 'f Sl dl e U A[adle lludl o3
Yl S0 Had),
(b) | Explain ruling, limiting and exceptional gradients. Specify the values 04
recommended by IRC for plain terrain.
(W) | 2[4, dlH[2[ol el AYLLRBL LUl UH%lAl YHAE ¢ulell HIe IRC oy
GIRLMEIMBL 53¢ YR(lell Gedw S,
(c) | Explain the characteristics of various materials used in highway 07
construction.
(5) | elod wigsiHUL duRldl [aldy diHAlA] [dNd R dHo1dl. 09
OR
Q.5 (a) | 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

(“)

Slodell adly Adlo-e U AsHRL daisedl qulg Albdl HI2
»H1528 Hadl.

oy

(c)

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
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