Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - VI+ EXAMINATION - SUMMER 2016

Subject Code: 3360608 Date: 21/05/2016
Subject Name: Pavement Design
Time: 10:30 AM to 01:00 PM Total Marks: 70

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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Q1 Answer any seven out of ten. €Ml SlEURL Ulcdotl walled AW, 14
What are the objectives and requirements of pavements?

gUtloll gl U ¥3RAA KU Ul B?

List the functions of soil subgrade.

ASA Aot S ol stAl ol el olottA.

Define Rigidity factor.

WL NP

aacll Ues ol caluaul Aul.

4. Write the equation for design of total thickness of a pavement given by
U.S.Corps of Engineers.

¥, JAUSUXUMS AeollaR ellRl wUaHl waAd su6dl ol st

sLeSoll SlBLeSal of AHs0U Al

5. Write the equation for vertical stress computations under a uniformly
distributed circular load based on Boussineq’s theory.

w

W olGlasy Yot Yo AstHlel [AdRd aduusik saell oA clolg

ALd yldon aetd?l of aHls0l cul.
Give the full form of 1) CBR 2) G.1 & 3) ADT.
1) CBR 2) G.I %ol 3) ADT of Y3 3U L.

Write the interior loading (Si) equation for wheel load stress given by
Westergaard’s.

9. ARWVUS ol AU Ust R YAun ot wicddls ek 12 uls:wL

Al

Write the equation for radius of relative stiffness given by Westergaard’s.
A2US A WA U@ aacll ofl Blosaul of 50 cvil.

Give the functions of tie bar.

2l IR otl stal vl

10.  What do you understand by frost action?

0. HRe (Bau ol dR 9 uHeraL 91?2
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Give difference between flexible pavement & rigid pavement.
o1l $UGL| U 43 $RUULL ctRAA dAglald UM

OR
Explain the function of dowel bars in rigid pavement.

a3 sRUUUHL Slad Ulae] sl AHsAl.
Write short note on equivalent single wheel load (ESWL).
gslldctoe @olA Sl AlS (ESWL) BLUR &5 olltl UL,

OR
Explain briefly triaxial method.

Auellar uta(d gsui amesal.
Explain how climatic variation affects pavement design and performance.
gU ol (B8t WA s120a vlclsclloll %12 58 I WU 52 B

REERICHR

OR
Briefly outline the IRC recommendations for determining the thickness of
cement concrete pavement.

AR siglesll gucitllell sty ual Hi2ell 1.R.C. ol etcHielsdl

SSHL UL UMl

Explain group index method of pavement design. What are the limitations of
this method?

sAu0llol (3o8at MRell Yu-63et ueald Al w Ue(doll

HallelRA 585-586 & ?

OR
Explain how the dimensions and spacing of tie bars are designed.

2SR oll HIU Al B dRA ol et 585 A scllell AHAl

A sub-grade soil sample has the following properties:

Soil passing 0.074 mm sieve = 50%

Liquid limit = 40%

Plastic limit = 20%

Design the pavement section by G.lI. method for heavy traffic with over 400
commercial vehicles per day.

As Uo)s Asctoll ctetl@scl oA Yool B.

0.074 llanill R adl Ase = 50%

@Gas @Re = 40%

wiRs @ARe = 20%

400 cAU3 algall Yld (Badell @R aldiald He G.1. utdd gL

goitllo{l BRieel 5.
OR

Calculate the spacing of expansion joint from the following data:
Maximum joint width =2 cm

Temperature of concrete while laying = 21° C

Maximum slab temperature expected = 55° C
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Co-efficient of thermal expansion = 10 x 10°® per ° C.

o{lAell (Aotl uell (ARl UURA cARe] iR A

Ailloll HedAH Uslous = 2 cm

weaRdl awa sisles] diudiet = 21°C

AU HeAH HABA dlUMlel = 55°C

Gl YARWHIULS = 10 x10° per°C

The C.B.R. value of sub-grade soil is 5%. Calculate the total thickness of

flexible pavement using design formula developed by the U.S. Corps of
Engineers.

Assume light traffic of 3175 kg wheel load and tyre pressure of 6 kg/cm?
Uod)s Ascell C.B.R. A] 5% 8. U.S. Corps of Engineers.gl2l

Qs Al utl st otial sRueitllo{l astes MUl snall Aldiauld

H2 UsL @R 3175 kg Wal 2l&ARa] EWIRL 6 kg/em? IR\,

OR
Find the spacing between contraction joints for a 3.5m slab width having a

thickness of 21cm for plain concrete slab. The maximum tensile stress
values in concrete 0.8 kg/cm?, coefficient of friction is 1.5.Take unit weight
of cement concrete, W=2400kg/m”.

3.5 m USlOUE Aol 21cm X1SLE URcldl WA sisle A0 HI2

A\ Ut UL o] AR AL sl5le HIERZ HedM drla ylden 0.8

kgicm? ,udRls 1.5 dal RAee sigle M2 AsH cet 2400 kg/m® B.

Calculate the design repetitions for 20 year period equivalent to 2268 kg
wheel load using the following traffic survey data on a four lane road.

Average daily Percentage of
Wheel loads kg traffic (both total traffic

directions) volume
2268 13.17
2722 15.30
3175 Total volume 11.76
| et
4082 6.21
4536 5.84
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A UR-H( 2l GURalL 2L5ls Aol 1S [Aott AU 20 cNail

AHAOL HL2 2268 (3L, oll deIeUR HIZ el el UslelR M2 (33ieet
AULZ12tet ol oLl 532

qstelr A1l AAE 214ls 5t Lsls
Gaw CERILY) Al Hell estadl
2268 13.17

2722 15.30

3175 11.76

o Al

3629 get ey 210 1411

4082 6.21

4536 5.84

OR

Calculate the stresses at edge regions of a cement concrete pavement using
Westerguard’s stress equations. Use the following data:

Wheel load, P = 5100 Kg.

Modulus of elasticity of cement concrete, E = 3.0¥10° Kg/cm?
Pavement thickness, h = 18 cm

Poisson’s ratio of concrete, p = 0.15

Modulus of sub grade reaction, K = 6.0kg/cm?

Radius of contact area, a = 15cm

A2l YUcdlotn uHls20L oll GUADL 531 Ul YE A UR Gelot Udll
Ydloos(l ol $2,

o{1Ae(l QoL o0l Gu22L 53,

cSlcd @R, P =5100 Kg.

RAce slgle ol WsYcu Ug sSARIRR, E =3.0%10° Kglcm?
gUoUo{l 1518 h =18 cm

sl5leoll Wesewet A0, p=0.15

WsYAY A AHS As2et , K = 6.0kg/cm?

sl2se Alal ofl Ales2ul, a=15cm.

Explain the functions of wearing course.
d AR 51 oll stAl AMestal.

OR
Explain the design considerations for spacing of expansion joints.

(ArcARQL AU ARl VAR HIZoll (SBL8et HIZoll HEIRA AHSA.

Write short note on burmister’s method.
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oltre? utdld GUR &5 ol Aull.

OR
Discuss the critical combination of stresses due to wheel load and
temperature effects.

Ust ek Al cdluHlet WALl ad BRsA UlAunl of ddiset ol AUl

5.
Explain McLeod method.
Asc{lRAls Ul umHestal.

OR
Explain CRV method.

CRV ofl vt dueAl.

Explain the C.B.R method of pavement design. How is this method useful to
determine thickness of component layers?

gUollo{l (38etoll C.B.R Ut AHsAll. -l 2cRoll stsLes
el HI2 L urifd 58 3la Guall ® ?

Discuss the effects of repeated applications of loads on pavements.
gUutl BUR alra Yotlalldd A cousatell adl Al Al
3.

Explain frictional stress.

tol wQoa (@A uanenAl.

Explain the function of sub-base and base course.

U QA% A A Sl oll staAl AHsal.

Explain warping stress.

HRAs yldoin @A uuestaAl

*khkkkhkkkhkkikkikkkk
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THICWNESSES ¢m
(b)
- Combined thickness of surface, base and sub-base
- = Thickness of surface and base.
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