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DIPLOMA ENGINEERING - SEMESTER - 6(NEW) « EXAMINATION - SUMMER 2018

Subject Code: 3360608

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Subject Name: Pavement Design

Time: 10:30 AM TO 01:00 PM

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of only simple calculator is permitted in Mathematics.

English version is authentic.
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Answer any seven out of ten. £2HIl SlEURL Ulctoll et .
Give the full form of (i) CBR (ii) ESWL.

Yal ot Al (i) CBR (ii) ESWL.

Enlist any four methods of Flexible Pavement Design.
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Total Marks: 70

o1l $UGLL STl sal 2ol S1eF url R Aol L€l ottt

Write any two functions of Pavements.

Ul oll 518 Ul A sl Al

Enlist the components of flexible pavement.

st1l gUGoll uesloll el wallcl,

Define design wheel load for Pavement.

g0l W2 SloaeSat cdlat Als ofl cautvaul wl.

Write the names of IRC codes for Flexible Pavement and Rigid Pavement
design

o1l UL SlALESel WA 9@ UG LAt U2 IRC SlSall ot

AU
Define Tyre Pressure and Contact Pressure.
2laAR 0Ll AUA Sloes EGIRL ofl cautvall MWL

Enlist any four climatic factors required for consideration in design of
Pavement.

gU SISt HIZ IRAZHL QallHl dcddl Mlosclletl SlE5 UL

AR UIlotolall ofl a1€l wotta.

Write the equation for relative stiffness with nomenclature meaning.
slay A s AALla Blgas] wlswL Aoll

Define Rigid pavement.

a3 g0l ol cautvaul wl.

Explain Telford method of road construction with neat sketch.
As cliustd Mol 2SS ofl It 229 gl WA AHesAl.

OR
Draw neat sketch of cross section of Flexible Pavement
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st12l gAolloll WSBE a9 uglA €.
Explain ESWL.
ESWL destal.

OR
Explain in Brief Tresaguet Construction

SANE cllusH gsHl AHesA
Explain in Brief Macadam Construction
AslsH Gllusid gsul Axesdl

OR
Explain Boussinesq’s Theory for Flexible Pavement.

o1l $uoltll M2 Boussinesq ofl (23] UHsA.
What is combination of stresses?
Rl stollaalet A g B?

OR
What are the design considerations for spacing of expansion joints?

(A0l ARA ol AL HRell SlosieSat oll Yl sl saUl §?

Explain McLeod method for Flexible Pavement design
sl12f UG SISt M2 Ascllals It AMestaAl.

OR
Explain maximum wheel load on pavement with figure.
5A0I| URetl HeH Bl Alsal gl A& A1,

Calculate the equivalent C-value of a three layered pavement section having
individual C-values as given below. Assume 80 percent increase in traffic in

10 year period.
Materials Thickness, m C-value
Bituminous concrete 10 61
Cement treated base 20 220
Gravel sub-base 10 15

AQL A guUGitlotl As2ctoll WEAIN-WAI C-values o{lA Yoxnl
WA B Aol URYl AHS&L C-values . €1 Aol dULOUHL 80 25l
B2l 2L5ls bl B Ag ulRl,

Hedlac A SLES, cm C-value

Q@A slosle 10 61

RN dl2s A 20 220

JaA ol A2 10 15
OR

The width of expansion joint gap is 2.5 cm in a cement concrete pavement. If
the laying temperature is 15°C, and the maximum slab temperature in summer
is 55°C calculate the spacing between expansion joints. Assume coefficient of
thermal expansion as 10 x 107 per °C.

RA2 slesle gu0itll oll (ArARQL AUitiell USOUE 2.5 cm B. %
slogle sl dud dluHlet 15°C sl Aal Golloilotl AHA HETH
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dlUuHlel 55°C 8lal l ([QRRQL Altl a of iR Al urct
(AcRulell 91BlLs 10 x 108 per °C UIRL.

Calculate 10 year EWL and T1 values using the following AADT data:

Number of axle AADT (Two directions)
2 3400
3 338
4 290
5 75

oA et AADToll HUBAl uell 10 cttlolt EWL and TI Aeyell
QLA 532

Axle ol ivaul AADT(ua (2au)
2 3400
3 338
4 290
5 75
OR

Calculate the total thickness of flexible pavement using design formula
developed by the U.S. Corps of Engineers Using following data:

CBR value of sub-grade soil =4%

Light traffic having wheel load of 3175 kg.

Tyre pressure = 6kg/cm?

U.S. Corps of Engineers g1 ScAU $cllHl AUAEA e ol otizt
gUoltllo{l st Al o(lA WA HUdAlA GuloL 53,

Ao s ASA Hizell CBR value= 4%

snall Aldl Ald M2 gl AS = 3175 kg

2lAR of EGURL = 6kglem?

Describe the design of dowel bars in brief.

Slad wRell SlateSat ¢sHi avlal.

OR
Explain how climatic variation affects pavement design and performance.

gULo(l SlALESet wal Aoll sIHOIEL UR ulclsclloll FR51R0{l AR
YAHal.

Explain the functions of wearing course.
Aot sletl sl yuenAl.

OR
Write the functions of Tie bar .

2lE ollRell sl cul.
Explain G.l. method for flexible pavement design.
gAUUoll SlleSal 2 G.l.oll I AHMAL
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OR
Explain California R value for flexible pavement design.

st12f Ul SlaSet Hi2 3cllslolla R Acy AMstAl.

Calculate the stresses at interior, edge and corner regions of a cement concrete
pavement using Westergaard’s equation. Use the following data:

Wheel load, P = 5100 kg

Modulus of elasticity of cement concrete, E =3.0 x 10° kg/ cm?

Pavement thickness, h =19 cm

Poisson’s ratio of concrete, u= 0.15

Modulus of subgrade reaction., K = 6.0 kg/cm?
Radius of contact area, a =16 cm.

Aeoll8etl AHlsR0LA GuAL 531 RAce Slosle gRUoitlll Sa2dlaR,
TR el Slolatl eoll HI2 RAluell 2t 5. (A et HB Al
Guallal $3.

gl Als , P =5100 kg

RA2 sloslesll Msyad ScRélR3], E =3.0 x 105 kg/ cm?

gUGUlell 2SI | h=19 cm

Slogleall WeSoetl 9JRNTR, p=0.15

WSYAA wg A s IAs2et, K = 6.0 kg/em?

slaY vlg sleese AL, a=16cm

Explain the functions of Base course.

A% slatl staAl AHxA,

Describe the effects of frost action on pavement.
g6l UR Slre Asalatoll WARA] cdlat 5.
What is warping stress? Explain in brief.

HRAS Yl 9 B? SsMi AHxAl

What are the limitations of CBR method of pavement design?
gAutlol SlaeSat W2 CBR ol HalerAl 9 &2
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