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lime: 3 Hours Full Marks: 100

L)

Answer Two Questions each from Group A & Group B
GROUP - A

4t Discuss brietly about different uses of bitumen in road construction,
by Discuss about Sub-Surface Drainage and Filter Material.
¢ The Tollowing test results are obtained for a CBR test on a sub-grade soil sample. Considering
Jtandard test procedure determine the CBR value of subgrade sotl
Penetration (mm) 0.0 0.5 10 1.5 20 235 3.0 4.0 50 7.5 100 123
Load (kg) 0 5 17 20 42 50 58 70 78 92 102 108

Al Where, How and Why Dowel Bars are provided in a rigid pavement?
by Determine the thickness of a suitable flexible pavement section for a 6-lane duat carriageway 2-

wiy street Al followmg the IS method i subgrade with CBR value of 4.2%: annual growth rate of

7.5% and design life of 15 years from present day and Lanc Distribution Factor as 60%. Using the
following standard design tables (as provided) and considering a three layer system of Sub-buse, Basce
and Surfacing draw neatly the cross section so designed for the following traftic -

Single Axle Load 8.0t 6.01 5.0t R0
Traffic Volume in veh/day (A to B) 1000 9250 9400 1850
Trattic Volume in veh/day (B to A) 1250 9150 10600 1800

¢1 Plate bearing tests were conducted wth a 75em dia plate on soil subgrade and a granular hase
layer. The stress noted. when the deflection was 0.25cm on the subgrade soil. was 0. 07TMN/m T On
the base course a deflection of 0.25¢cm was noted under a stress of 0. LAMIN/mMY. Design ihe pavement
for an allowable deflection of 0.5cm under a wheel load of 40kN and tyre pressure of 0.5MN/m’,

Following the IRC recommended method. design a suitable rigid pavement and all its components for
a desien traflic velnme of 5000vehsday. Consider the followine data - Design Wheet Loaek 811
Width of apansion Juint Gap 25mm. Maximum variation i temperature between sunmmey wnd
winter  337¢. Modulus of Sub-grade reaction= 8kg/em . Width of Siab= 3.5m. Coefticient of Sur lace
Friction= 1.5, Liameter of Dowel= 20mm, Diameter of Tie Bars 10mm, Radius of Equivalent

Contact Area- 15em. Modulus of Elasticity of Concretes 3- 10°kwem’. Therma! Coefficient of

Conerete - 1. 10 77¢, Unit Weight of Concretes 2400kg/em’. Peisson Ratio of Conerete= 0.13,
Flesural Strength of Congretes 40kg/em’. Tensite Strength of Conerete 0.8kg/em’. Bearing Strength
of Concrete I()Okn"cm:, Load Transfer through Dowel: 10%, Flexural Strength of Dowel Bar
Steel 1400 kg/em™. Shear Strength of Dowel Bar Steel - 1000 kg/eny’, Bond Strength of Deformed
Bar- 24.6 ke/em™. The other relevant values may be taken from the tables and charts as given

Table 1: Temperature Differential (°C) for Concrete slabs
Slab Thickness (cm) 15 20 25 30
lemperature Differential (°C) 15.6 16.4 1.6 16.8

Table 2: Warping Stress Coefficient {C)
L > 3 4 5 6 7 8 9 L0

( 0 .04 0175 044 0.72 0na2 (XX F.O77 0 LO8 1 078

9

(



Table 3: Adjustment due to Traffic Volume
Design Traffic Volume (veh/day) 0to 45 45 t0 450 450 to 4500 More than 4500
Adjustment of thickness (cm) -5 -2 0 +2
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GROUP - B
4. ay Write Short Notes on the following
t) Representation of Accident Data
i) Off Street Parking System
1i) Directional Design Traffic Volumes for Optimum Signal Cyceie Design

by The observations of a moving car study over a length of AD are as follows, Determine the ot
volume of traffic, journey speed and running speed over the section AD,
I

Section 1 Length ¢ Time Taken Opposite Vehicles melt mti} e
: (m) {scc) Direction Overtaking ; Overfaken
CAB. 500 12 s T R 6

B s 08 | - -
. BC ] 600 | 172 | 31 3 L
L 1o 03 SR D
LD [ 400 38| 28 3 6

DC o400 P2 TS0 12
e 2 04 R -

B 18 06 - ~

BA | 500 145 45 7 2 J

5. a) Comment on Automatic Methods of Speed Study
by Write briefly on Delay and its Types

Signature of the Moderator



¢y Uhe parking survey data coellected from a 10-bay parking lot by license plate methoed Is as shown
betow. Determine Overall Parking load. Average Parking Index, Parking Volume. Average

Turnover, and Average Duration ot the parking lot. 57214
I | Bays \
ime |- ; : : e i et i
: | 2 s L4 05 0 7 8§ 19 - W
H T - - S T - e b immee— e e

2269 | 9730 | 6656 | 4394 2987 5295 5617 6452 :

[0-200 9881 - 7223 ¢ 2269 | 9730 | 6656 | 4394 | 2987 3702 ; 53617 | 0432 :

12030 | 3462 | 7223 | 2269 1 9730 | 6656 | 4394 | 2087 | 4702 | 5617 | 6432
30-40 | 9919 | 7223 | 2269 | 9730 | 5692 | 4394 | 2087 | 3080 | 5617 | 8255
40-50 |~ | 3803 | - | 9730|5692 | 6353 | 2987 | 3080 | 5617 | 8255

5000 | 13803 | 5372 0 | 5692 1 6353 | 2087 | 9893 | 1564 | 825

Lo

0-10 9881 7223

Chy

6 A S phase (including 1 vehicular phase) traffic signal is to be designed for perpendicular intersection
of two 6-dane dual carriageway roads AB and CD both having 2m wide refuge islands on them.
Assume pedestrian green time of 8secs, starting delay of 3 secs, and Amber period of dsecs applicable
in vehicular phases only. Draw the possible phase diagrams and Determine which wmong them s
optimum. Consider the movement from A to C as left turn. intersection characteristics as good and

| pedestrian speed as 1.5 m/s, Use the following traffic data expressed in peu/hr. 25
{ From A B C D

E To C B D D A C B D A A C B

| flow 38 785 169 91 61l 162 37 630 139 57 832 153

otal
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