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Seat No.: ________                                                     Enrolment No.______________  

 
GUJARAT TECHNOLOGICAL UNIVERSITY 

DIPLOMA ENGINEERING – SEMESTER – I • EXAMINATION – SUMMER 2015 
 

Subject Code: 3360608 Date: 16-05-2015      
Subject Name: Pavement Design 
Time: 10:30am to 1:00pm                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 only simple calculator is permitted in Mathematics.  
6. English version is authentic. 

 
Q.1  Answer any seven out of ten. દશમાથંી કોઇપણ સાતના જવાબ આપો. 14 

 1. Write any two features of Roman roads.  
 ૧.  રોમન રોડના કોઈપણ બે લક્ષણો લખો.   

 2. Enlist any four factors to be considered for the design of pavement.  
 ૨. ફરસબધંી ડીઝાઈન કરતી વખતે ƚયાનમા ંલેવાતા કોઈપણ ચાર પરીબળોની યાદી બનાવો.  

 3. Enlist components of a typical flexible pavement with figure.  
 ૩. આકૃિત સાથે એક લાક્ષિણક નƠય ફરસબધંીના ઘટકોની યાદી બનાવો.   

 4. Write equation for warping stresses (corner region) in rigid pavement & 
write meaning of nomenclature. 

 

 ૪. દ્રઢ ફરસબધંીમા ંવાપીર્ંગ ƨટે્રસ(ખણૂાના ભાગ) માટે સમીકરણ લખો અને તેની  સજં્ઞાઓનો 
અથર્ લખો. 

 

 5. Write two functions of wearing course of flexible pavement.  
 ૫. નƠય ફરસબધંીના વેરીંગ કોસર્ના બે કાયҴ લખો.   

 6. Write equation for Group Index for soil & give meaning of nomenclature.  
 ૬. માટી માટેનુ ંʎપુ ઈƛડેક્ષનુ ંસમીકરણ અને તેની સજં્ઞાઓનો અથર્ લખો.  

 7. Write Westergaards’s equation for wheel load calculation for edge loading 
with nomenclature meaning. 

 

 ૭. પૈડાના ંભાર ગણતરી કરવા માટે વેƨટરગાડર્ન ુ ંિકનારી માટેનુ ંસમીકરણ તેની સજં્ઞાઓના ંઅથર્ 
સાથે લખો. 

 

 8. Enlist four flexible pavement design methods.  
 ૮. નƠય ફરસબધંી ડીઝાઈન કરવાની ચાર રીતોની યાદી બનાવો.  

 9. Write equation for Radius of relative stiffness with nomenclature meaning.  
 ૯. રેડીયસ ઓફ રીલેટીવ ƨટીફનેસનુ ંસમીકરણ તેની સજં્ઞાઓના ંઅથર્ સાથે લખો.  

 10. Write definition of rigid pavement.  
 ૧૦. દ્રઢ ફરસબધંીની ƥયાખ્યા લખો.   
    

Q.2 (a) Draw a typical labeled cross section of Tresaguet’s construction. 03 
̆ĕ. ર  (અ) ટે્રસાગેટ બાધંકામની લાક્ષિણક નામિનદ²શનવાળી આડછેદની આકૃિત દોરો. ૦૩ 

  OR  
 (a) Differentiate between Macadam method and Telford method. 03 
 (અ) મેકાડમ અને ટેલફોડર્ રીત વƍચે તફાવત આપો. ૦૩ 

 (b) Write functions of sub-base course and base course. 03 
 (બ) સબ-બેઝ અને બેઝ કોસર્ના કાયҴ લખો. ૦૩ 

  OR  



2/4 

 (b) Differentiate between flexible pavement and rigid pavement. 03 
 (બ) નƠય ફરસબધંી અને દ્રઢ ફરસબધંી વƍચે તફાવત આપો. ૦૩ 

 (c) Explain wearing course and its evaluation. 04 
 (ક) વેરીંગ કોસર્ અને તેનુ ંમƣૂયાકંન સમજાવો. ૦૪ 

  OR  
 (c) Explain maximum wheel load on pavement with figure.  04 
 (ક) મહĂમ પૈડાનો ભાર આકૃિત સિહત સમજાવો. ૦૪ 

 (d) What is ESWL? Explain with neat sketch. 04 
 (ડ) ESWL શુ ંછે? ƨવƍછ આકૃિત સિહત સમજાવો.  ૦૪ 

  OR  
 (d) Write effect of variation in moisture condition on pavement. 04 
 (ડ) ફરસબધંી પર ભેજમા ંથતા ંફેરફારની અસર લખો. ૦૪ 
    

Q.3 (a) Derive equation for the thickness of pavement used in triaxial method. 03 
̆ĕ. 3  (અ) ફરસબધંીની જાડાઈ શોધવા માટે ટ્રાયએક્શીયલ રીતમા ંવપરાત ુ ંસમીકરણ તારવો.  ૦૩ 

  OR  
 (a) Write displacement equation given by Burmister for rigid plate and flexible 

plate and write meaning of its nomenclature. 
03 

 (અ) બમીર્ƨટર Ďારા આપવામા ંઆવેલા દ્રઢ અને નƠય તકતીના ડીસƜલેસમેƛટના સમીકરણ અને 
તેની સજં્ઞાઓના ંઅથર્ લખો. 

૦૩ 

 (b) Explain repetition of loads. 03 
 (બ) ભારનુ ંપનુરાવતર્ન સમજાવો.  ૦૩ 

  OR  
 (b) Explain G.I. method for flexible pavement design. 03 
 (બ) નƠય ફરસબધંી ડીઝાઈન કરવા માટેની G.I.ની રીત સમજાવો.   ૦૩ 

 (c) Explain CBR method and write its equation for calculating pavement 
thickness. 

04 

 (ક) CBR રીત સમજાવો અને ફરસબધંીની જાડાઈ શોધવા માટેનુ ંસમીકરણ લખો. ૦૪ 

  OR  
 (c) Write any four IRC recommendations for CBR method of design. 04 
 (ક) CBR રીત માટે IRC Ďારા આપવામા ંઆવેલી કોઈપણ ચાર ભલામણો લખો.  ૦૪ 

 (d) Soil sub-grade sample collected from the site was analysed and the results 
obtained are as given: i) Soil portion passing 0.074 mm sieve=50%, 
ii) Liquid limit=40%, iii) plastic limit =20%. Design the pavement section 
by group index method for the anticipated traffic volume of over 300 
commercial vehicles per day. Consider sub-grade soil rated as poor. 

04 

 (ડ)  સાઈટ  પરથી  લેવામા ં આવેલા  સબગે્રડની  માટીના  નમનૂાનુ ં પƘૃથકરણ  કયાર્  બાદ  આ 
પ્રમાણેના પિરણામો મƤયા:  i) 0.074 ની ચારણીમાથંી પસાર થતો ભાગ=50%,  ii) લીક્વીડ 
લીમીટ=40%,  iii)Ɯલાƨટીક લીમીટ=20%. 300 કોમશીર્યલ વાહનો માટે ʎપુ ઈƛડેક્ષ રીતથી 
પેવમેƛટ ડીઝાઈન કરો. સબગે્રડની માટીની poor  તરીકે આંકો. 

૦૪ 

  OR  
 (d) Calculate the equivalent C-value of a three layered pavement section having 

individual C-values as given below: 
Materials Bituminous  

Concrete 
Cement 

treated base 
Gravel  

sub-base 
Thickness, cm 10 20 10 
C-value 60 225 15 

 

04 

 (ડ) નીચે પ્રમાણે આપેલા ƥયિક્તગત C- વેƣય ુવાળા ત્રણ ƨતરોવાળા પેવમેƛટની ઈક્વીવેલƛટ C- 

વેƣયનુી ગણતરી કરો.  
૦૪ 
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Materials Bituminous  
Concrete 

Cement 
treated base 

Gravel  
sub-base 

Thickness, cm 10 20 10 
C-value 60 225 15  

    

Q.4 (a) Write the limitations of CBR method of pavement design? 03 
̆ĕ. ૪  (અ) પેવમેƛટ ડીઝાઈનની CBR રીતની મયાર્દાઓ લખો.   ૦૩ 

  OR  
 (a) Explain California resistance value method. 03 
 (અ) કેિલફોિનર્યા રેિસƨટƛટ વેƣય ુરીત સમજાવો.   ૦૩ 

 (b) Explain McLeod method for flexible pavement design. 04 
 (બ) નƠય ફરસબધંી માટેની મેકલોયડની રીત સમજાવો.   ૦૪ 

  OR  
 (b) Describe effects of frost action on pavement.  04 
 (બ) પેવમેƛટ પર હીમ િક્રયાની અસરોનુ ંવણર્ન કરો. ૦૪ 

 (c) The plate bearing tests were conducted with 30 cm plate diameter on soil 
sub-grade and over 15 cm base course. The pressures yielded at 0.5 cm 
deflection are 1.25 kg/cm2 and 4 kg/cm2, respectively. Design the pavement 
section for 4100 kg wheel load with tyre pressure of 5 kg/cm2 for an 
allowable deflection of 0.5 cm using Burmister’s approach. 

07 

 (ક) 30  સે.મી.  ƥયાસવાળી  Ɯલેટથી  સોઈલ સબ-ગે્રડ અને  15  સે.મી. જાડા  બેઝ  કોસર્  પર  Ɯલેટ 
બેરીંગ  ટેƨટ  કરવામા ં આƥયો.  0.5  સે.મી.  ડીƝલેક્શને  પેદા  થયેલા  દબાણ  અનકુ્રમે 
1.25  kg/cm2 અને 4  kg/cm2  છે. બિમર્ƨટર અિભગમ વાપરીને 0.5  સે.મી. માƛય ડીƝલેક્શ 
માટે 5 kg/cm2    ટાયર દબાણ સાથે 4100 kg.  ƥહીલ લોડ માટે  પેવમેƛટ  િવભાગ  િડઝાઇન 
કરો. 

૦૭ 

    

Q.5 (a) Explain Westergaard’s modulus of sub-grade reaction. 04 
̆ĕ. ૫  (અ) વેƨટરગાડર્ન ુ ંમોડȾલુસ ઑફ સબ-ગે્રડ રીએક્શન સમજાવો.  ૦૪ 

 (b) Explain relative stiffness of slab to sub-grade. 04 
 (બ) રીલેટીવ ƨટીફનેસ ઑફ ƨલેબ સબ-ગે્રડ સમજાવો. ૦૪ 

 (c) How to design diameter and spacing of tie bars in rigid pavement? 03 
 (ક) દ્રઢ ફરસબધંીમા ંટાઈ બાસર્ના ંƥયાસ અને અંતર કેવી રીતે ડીઝાઈન કરવામા ંઆવે છે? ૦૩ 

 (d) Explain warping stresses and write equation of warping stresses at interior of 
rigid pavement with nomenclature. 

03 

 (ડ) વાપીર્ંગ ƨટે્રસીસ સમજાવો અને અંદરના ભાગ માટે વાપીર્ંગ ƨટે્રસ માટે સમીકરણ સજં્ઞાઓના ં
અથર્ સાથે લખો . 

૦૩ 

 
************ 
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