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ABSTRACT

The majority of National and State Highways of India is two-way two-lane undivided
highway. These two-lane two-way highway reach its maximum capacity very soon and
S0 it needs constant up gradation from two lane to four or six lanes because of the fact
that there is a steady increase in the growth of vehicles in India by approximately 7.5% to
8%.To accommodate such growth of vehicular traffic, the existing highways need to be
improved and new highways need to be proposed and constructed. Hence traffic forecasts
and capacity estimation of a highway is crucial for the development of highways and also
safety movement of people and goods on inland modes. Being heterogeneous traffic,
Passenger car unit (P.C.U.) was determined by three methods; namely Modified density
method (M.D.M.), Area occupancy method (A.O.M.) and Speed Area Ratio method. The
road traffic in India is highly heterogeneous comprising vehicles of wide ranging physical
dimensions, weight, power and dynamic characteristics. Hence, to understand the
implications of capacity augmentation, traditional method is used to establish the speed-
flow relationship for the two lane two-way roads in India. However considering
limitations of the traditional method, efforts were made to develop microscopic traffic
simulation model for establishing speed-flow relationship and roadway capacity for the
two-lane two-way roads. The heterogeneous traffic conditions witnessed even on the hill
roads is hampered due to the presence of motorized two wheelers, slow moving
commercial heavy vehicles. This in turn contributes to the changing speed characteristics
on the two lane two-way roads. Capacity and level of service (L.O.S.) were also
calculated by different methods. As the estimated capacity was below than expected
capacity value so simulation was done with the help of VISSIM.The different percentage
of traffic are combined and traffic were plied on the road with changing simulation time,
volume input and speeds. The simulation was also run with changing the gradient. It
means the effect of influencing parameter gradient, lane width, shoulder width, traffic
composition, directional split, slow moving vehicles, rate of vertical curvature for SSD
and OSD for crest and sag curves on capacity of two-lane two-way roads under mixed
traffic conditions are studied in this thesis. . The passenger car equivalent value for plain
road was found as 4.49, 3.88 and 2.79 for truck, 5.36, 3.6 and 2.21 for buses, 0.24, 0.69

and 0.89 for two-wheeler by speed area, area occupancy and modified density method



respectively. But according to IRC:64-1990 for hill road and IRC:73-1980 for rural road ,
for truck and bus the PCE value is 3 and for two wheeler it is 0.50 for both hill and plain
road.
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ARPT TSahT T &THdT 9X foree 31T IO1er aop & v 3Nuas) st gefad s &1 9ea 53 hfag
A AT 1 A 1 3reaart AT ST 81 | A1 T3 & foT AT R FHARET Fod HAU:
s TR, 813 3fHeT 3R Ffd gdca [afer garT grafgar & faw &4, 0.24, 0.6 9 3 0.8
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NOTATIONS

A.O.M. — Area occupancy method

Acptpkm-Access point per kilometer

Critical density (k) - The maximum density achievable under free flow is k.
FFS- Free flow speed

H.C.M. — Highway capacity manual

Jam density (kj)- The maximum density achieved under congestion is kj. In general, jam density is

seven times the critical density.

KSSDcrest- Radius of curvature (K) value for stopping sight distance in crest vertical curve, m
KSSDsag - Radius of curvature (K) value for stopping sight distance in sag vertical curve, m
KOSDcrest - Radius of curvature (K) value for overtaking sight distance in crest vertical curve
KOSDsag - Radius of curvature (K) value for overtaking sight distance in sag vertical curve
L.O.S. — Level of service

M.D.M. — Modified density method

MTW - motorized two-wheeler

Optimum density- It is defined as the density level that exists when the traffic in the lane is
flowing at capacity. Optimum density is normally around 36 to 48 vehicles per lane-mile, which

corresponds to average distance headway of 110 to 147 feet.
P.C.U.-Passenger car unit

PCE- Passenger car equivalent

go- Base flow in vehicles/hour

gm- Mixed flow
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RTA-Road traffic accidents
S.A.M.- Speed area method
S.D.-Standard deviation

P(a)- Area occupancy measured over space and time

%H.V.-Percentage of Heavy vehicles
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