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GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4350606

Subject Name: Highway Engineering

Time: 02:30 PM TO 05:00 PM

Instructions:
Attempt all questions.
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. Make Suitable assumptions wherever necessary.
. Figures to the right indicate full marks.

Date: 16-05-2025

Total Marks: 70

Use of simple calculators and non-programmable scientific calculators are permitted.
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. English version is authentic.

Write the functions of the various agencies involved in highway
engineering.
&16d W [ (A R AsnAd] [cqy Negefladlel sil quil.
Draw the typical cross section of the National highway and show the
various cross sectional elements.
AT U100 oAyt 10U 514 A5 £13] A (AdY 512 As2Astd
A (G2 e2lidl.
Describe the step by step the construction procedure of the WBM road.
SWEYu{l2AY Se{] wlitisiH Ul5Ale] WU WY R dRled 53).

OR
Describe the step by step the construction procedure of the WMM road.
SWEJRHAH ASefl it sIH UlsAle] RU 6414 RY dRled 53,
Write down the scope of highway engineering.
s18d A (=2 (1A Fole] s1AaA v,
Define: Formation width, Right of way, Building line, Control line

Ul Rld 53): slHele [Asel, A2 wils A, (04(€59] dieel, (A=43l
udl

The speeds of overtaking and overtaken vehicles are 90 and 70 kmph
respectively. If the acceleration of the overtaking vehicle is 2.5 kmph
per second, calculate the safe passing sight distance for One way and
Two way traffic.
U125 A B2 s sl dlseilel 1YLS waisH 90 1A 70
kmph 8. %] #{1d2(53 dlselell WddL Uld AseS 2.5 (sH] uld s4ls
S1, dl A5 HIo{ wa [gHIT 21085 HIZ AdlHd UAIR Udlell £[®
viclRe{l aRLId3l 521

OR
Write the salient feature of Nagpur road plan.
19142 2US W lelef] Yu (ANl duil.
Define: Sight distance, Design speed, Cant, Transition curve
AR 52): €[] vidR, (SHLeet ALS, be2, ASHRL dnis
Explain PIEV theory and Calculate the stopping sight distance on a
road at a descending gradient of 3% for a design speed of 80 kmph.
Take reaction time for driver as 2.0 sec and = 0.30.
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PIEV [Riegid Al Wal 80 kmph il [S318el LS HI2 3% sl
Glcll @L01 UR xd L UR RIIdL U182 Slreeedl A8ldi] 51, Siedr
H12 Ul (5UL AHY 2.0 A5S wa £=0.30 ¢l
Give the functions of prime coat and seal coat.
ULBH 51 w4 ld sleatl sl qul.
Write the various functions of the pavement components.
Qaiee g2slell [alce sl eudl,
Discuss various joints provided in cement concrete road, with the object
of providing each joint.
€35 Al YA ULSAlell &g AU18 AR s15l2etl e 1M1 Y1 ULSAIMi
N CICURICTEMERTTERE

OR
Compare the Tar and Bitumen.
21 U (RNl AWM UG 52,
Differentiate between Flexible pavement and Rigid pavement.
sAgfloie Ugqie2 ua S Uil dr2) dsldd AUl
Explain the desirable properties of aggregate to be used in different
types of pavement construction.
[y uslRell UaRe2 ofiusiHHi GUALIHT ddldl All2e11 A1y
1l AHemnd).
List the Mechanical Equipment used for Excavation.
UlESIH HIZ dURdL i3S Ulttlel yLE] oot icl,

Give the values of camber for the different types of road surfaces
recommended by the IRC.

IRC GRR1 HEIHGL 5134 [aldy usiRefl 1S AULZM) HI2 51edRell
HEUL AL

Enlist different compaction equipment used in road construction and
explain any two in brief.
A lell WiEsHHL duRdl (dfde slselel Aldelleil ALE] tetid
ulel SIEURL O o A [EHHT Aol

OR
Write the different functions of concrete batching and mixing plant.
sl(s2 ARIL wa (511 lerqtl (dfdy sl dudl,
Explain road widening on curve.
dU1is U S UElUll sdls] yHodl.
Draw the line diagram of bituminous hot mix plant showing its different
components.
[y ety €le [Hsy Wieesl JuLs(d ekl % dell [aldy ges)
eolld 8.
Explain different highway engineering design software.
[alqy sled 1[5 [14 31 [Sa18el Al1s2dR UM,
Explain briefly the Marshall method of design of flexible pavement.
saeflotd Uaneeof] [Soieeisll Hiold Uegd gsHi yuesdl.
Discuss the importance of hill road drainage. Show the surface drainage
system for effective drainage and disposal of water with neat sketch.

(64 S Sl Hecdofl UAUL 5. YeUS A ALY WAUBSRS S
uA Y1Qfletl (1516 Hie YuUIeledl Sa% (ReH wdldl.
OR
Explain the importance of hill road.
(€€ 159} Hecd AUl
Explain the classification and causes of Land slide.
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(W) QoS 2LESetl A58 e 510 AHd). oY

(¢) Explain for measuring the surface deflection of the pavement by 07
Benkelman beam test with neat diagram.

(5)  Yus Wlsld A1 Adgie ofly 22 IRl Uddees{l Hulllel 09

[AUCGeial HIUdL HIS vHosId).
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Write down the scope of highway engineering.
&1 9%aZle1l 83 (AN guil.

Describe role of various agencies for highway construction.

s18Q (AUl HIR [aldy Weoyefluilo{l o4(H5le] alet 52

Give comparison of superelevation and extra widening on horizontal
SIR¥le2d sd U2 YuAdldelst A Asu2l dlgseldol sdefl
S IEANTEIE TRV

OR
Define camber and gradient. Give their values recommended by IRC for
different roads.

5102 val A[SYeeqdl culvl W) (dldy Rd1H] HI2 IRC LRI
ML $AVE AUt | YR w4 [U).

Calculate the safe stopping sight distance for a design speed of 60 kmph
for road having 3% down slope. Take reaction time is 2 sec. co-efficient
of friction is 0.30.

3% SIGet Y H21ddl 2l HI 60 [SH] Uld salseil (SHLEe dls
Hle WUl dlge Sldeededl aldI]l s uldlsul dale]l dHA 2

AseS B, tNQlefl Ye-s1A&H AL 0.30 .

On a two lane, two way traffic roads the speed of overtaking and
overtaken vehicles are 70 kmph and 40 kmph respectively. If the
acceleration of overtaking vehicle is 0.99 m/sec?, calculate safe
overtaking sight distance.

A Qst, [gHI(T 2L(55c101 1) UR )25 wal ¥ildR2s 53l
dlesllell 35U wWaisd 70 (sH] Uld sellseil wa 40 (sH] Wld seliseil
8. %] wld2(531 dl&sts} UAdA 0.99m/sec? B, dl Yleld wlde(521
Al Slueedsil Al 5.

State the construction procedure of WBM road with merits and demerits
of WBM road.

WBM 20Sell 8l wal WiHlu] 418 WBM S wigsiHel ulsl
QL)
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OR
Calculate the safe stopping sight distance for a design speed of 80 kmph
for road having 4% ascending gradients. Take reaction time is 2.5 sec.
co-efficient of friction is 0.37.
4% UScl @l "Rlddl L HIE 80 (54l uld salseil [Saleet »su
HI2 R AL Slreedefl ARld] s2U. uld(sal AHd 2.5 A5eS 8.
aNRle] ys-slieHdl 0.37 .
On a two lane, two way traffic roads the speed of overtaking and
overtaken vehicles are 60 kmph and 45 kmph respectively. The safe
spacing between two vehicles is 12 m. overtaking time is 5 sec and
reaction time is 2.5 sec. Calculate overtaking sight distance.

Q Qet, (GHISMT 218510l 1>l 134) UR Nd2(59] WA ld2s Sl
dleellell »5u Weis 60 (sH] Uld saiseil wWa 45 (54 uld saiseil
8. & dleet] g Y(&d widR 12 {2 8. ¥{1d2 (59 qHY 5 A5e5 &
U Uldlsul AHY 2.5 AseS B. dl Hlde(51 Al SlHesy«(l
STS IR RN

State the construction procedure of premixed bituminous carpet with
merits and demerits of bituminous road.

[y MeAd ASell QN waA wWp{la 6418 (USRS (eyMaAd
sidesdl siiusiuel ulsul esald).

Draw a cross section of NH in rural area in embankment.
AL (AR HI2 WHAsH2H| NH <1l 514 Aselel €.
Distinguish between stopping sight distance and overtaking sight
distance.
L A1 Slues el wldRe (591 Al Sluesd dell dsldd
LUl
Describe construction method of cement concrete road. Explain any one
method.
Ride2 sisle As wiusiHel Ueglde] dulst 520 sl As Ugg(d
YHdl.

OR
Draw a cross section of MDR in cutting in rural area.
AL (AR HL2 5ZTo1HI MDR <l 514 A52Uet €121,
Define Sight distance. State its importance.
Al Sluedeil culuul MU dsj Hecd Ll
Explain gravel roads. What are their advantages and disadvantages?
Adld AS (AN AHRdl. dHell LAl e AS1ULL Y B2

Draw the sketch of sheep foot roller.

(21U §2 AeRe1] 335U €2\

Explain working procedure of bituminous hot mix plant.

[y Moy €le (HsU Wieesfl s1 Ueg(d questdl.

Define landslides. Express the measures of prevent landslides.

HRu Gl of] U] A U], R 125lddlsil U] 2lidl.
OR

Draw the sketch of vibratory roller.

dlgwled] AeRell B el

Explain working procedure of bituminous cold mix plant.

(WMt SIS sy Wleaof] silueg(d yHomdl.

Explain various measures required for drainage of hill roads with
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sketches.
UsISL xd el 2wl [eAsle Hie e [dldu uoei ¥y i

{1,

List out various recycled materials utilize in road construction. Give
their advantages.

dlell FulQui Gualai Aald) (Alay Rause uiludedl gl
Woild]. AHsll SlAel WU,

State pavement evaluation machineries.

Ugie2 YR isel Heflel?] (AN asyld).
Write down requirements of joints in cement concrete road. Explain any
one type of joints with sketch.

A2 sisle ASHI ditledl FeRULIAL duil. S1SURL WS USIRell

Aldlel 3y oS YHostdl.
OR
Write the process for bituminous mix design.

[y Mot (H5U [SALeet Hiell Ulsul qul.

Discuss about pavement evaluation.

Uqie2 Yeuise (2l uAl 52

Explain the requirements of joint filler and sealer with help of sketches.

BsYof] Heeel] o2 (562 Wal Hldef] eRULA UHwd.
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