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7 TRAFFIC PROJECTIONS, CAPACITY AND LOS ANALYSIS

Based on the estimated traffic growth rates and the Annual Average Daily Traffic (AADT)
observed at the TVC locations, the traffic on to the Project corridor for the horizon years is
estimated. The Capacity of a facility is defined as the maximum hourly rate at which per-
sons or vehicles can reasonably be expected to traverse a point or uniform section of the
lane or roadway during a given time period under prevailing roadway, traffic and control
conditions. By comparing the present traffic volume with the capacity of existing highways,
their adequacy or deficiency can be assessed. Improvements and changes in the geomet-
ric features, junction features, traffic control devices and traffic management measures
can be planned if capacity studies are considered.

The Highway Capacity Manual has introduced the concept of "Level of Service" to denote
the level of facility one can derive from a road under different operating conditions and
traffic volumes. It is defined as a qualitative measure describing the operational conditions
with in a traffic stream and their perception by motorists. The level of service for urban and
suburban roads can be related to the flow conditions, average overall travel speed, load
factor at intersections, peak hour factor and service volume to capacity ratio. National and
State Highways in rural areas are normally designed for LOS B giving a design service
volume of 40000 PCUs per day for 4 lane divided carriageway and 57000 PCUs per day
for 6 lane divided carriageway based on level of service criteria with a V/C ratio less than
0.5. If we go for V/C ratio criteria, we can go up to LOS C with V/C ratio of up to 0.7. Fu-
ture traffic projections for 30 years, LOS and capacity analysis of the project stretch for
traffic growth rates of three scenarios is presented in Annexure — 6 & 7. It is observed
from the realistic scenario capacity analysis, that the project highway is within the capacity
of 4 lane divided carriageway up to the year 2032 at LOS C and reaching the capacity of 8
lane divided carriageway in the year 2038 as shown in Table 7.1.

Table 7.1: Capacity analysis

Total Capacity Criteria
i Total
Traffic i B
S. TVC Loca- Traffic Capacity for )
Year volume . Recommendation
No. tion In divided car- v/C
in num- . . LOS based on V/C
PCUs riageway ratio .
bers ratio
(PCUs/day)
Optimistic scenario
2029 37292 58180 120000 0.48 B 6 Lane Divided
1 Km. 229.000
2034 59219 88562 160000 0.55 C 8 Lane Divided
2030 34316 56156 120000 0.47 B 6 Lane Divided
2 Km. 261.450
2035 54188 85035 160000 0.53 C 8 Lane Divided
Most likely scenario
2032 36842 59108 120000 0.49 B 6 Lane Divided
1 Km. 229.000
2038 55983 87150 160000 0.54 C 8 Lane Divided
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Capacity Criteria

Total
. Total
Traffic ) R
S. TVC Loca- Traffic | Capacity for .
Year volume . Recommendation
No. tion In divided car- V/C
in num- . . LOS based on V/C
PCUs riageway ratio .
bers ratio
(PCUs/day)
2033 33941 56675 120000 0.47 B 6 Lane Divided
2 Km. 261.450
2040 55245 88816 160000 0.56 C 8 Lane Divided
Pessimistic scenario
1 Km. 229.000 2045 33729 52425 80000 0.66 C 4 Lane Divided
2 Km. 261.450 2045 28262 46456 80000 0.58 C 4 Lane Divided

GEOCONSULT INDIA Pvt. Ltd.

16060-REP-09-KD6-DDPR-Vol II_DR_Part-l.docx

17.12.2015




Feasibility-Cum-Geo Technical Study for the bypass to Shiradi Ghat from Km 238.00 to 261.45 on NH-48 in
the State of Karnataka - KD-6 Draft Detailed Project Report Page 58

8 PAVEMENT DESIGN

8.1

8.2

8.3

8.4

8.5

8.6

8.7

Design of Rigid Pavement (IRC: 58-2002)

The proposed bypass is a green field alignment of design speed 100-80km/hr, comprise of
mainly tunnels, bridges sections and small part of cut & fill only. Considering high speed
heavy commercial & freight vehicles round the clock and low operation & maintenance cost,
concrete pavement has been proposed. Design of rigid pavement is based on latest version
of IRC: 58-2015: Guidelines for the Design of Plain and Jointed Rigid Pavements for High-
ways.

Design of Subgrade and Subbase

500 mm thickness sub grade of CBR 8% and 200 mm Granular Sub base of min 30% CBR
has been provided for the design. This sub base layer will act as drainage layer as well.

Dry Lean Concrete

Dry lean concrete of M-10 grade and 150 mm thickness has been provided as base for bet-
ter load distribution and less erode-ability of Pavement Quality Concrete (PQC).

Pavement Quality Concrete (PQC)

Pavement Quality Concrete of M-40 grade has been designed based on IRC: 58-2015.

Design of Continuously Reinforced Concrete Pavement (CRCP)

In order to obviate the need for expansion and contraction joints, Continuously Reinforced
Concrete Pavement (CRCP) has been proposed. CRCP permits long slab lengths with im-
proved riding comfort. The routine maintenance cost is less in case of CRCP when com-
pared to plain concrete pavements. Conventional CRCP requires relatively high percentage
of steel in the order of 0.7 to 1.0 percent of concrete cross section. The technique of CRCP
construction with elastic joints (CRCP — EJ) enables significant reduction in quantity of steel
(0.4 to 0.5 percent) and also eliminates the random cracks, which occur in conventional
CRCP.

The elastic joints consist of dummy contraction joints with the reinforcement continuous
through them. The reinforcement is painted with a bond-breaking medium over a specified
design length on either side of the joint groove to provide adequate gauge length for limiting
the steel strains due to joint movement. The usual spacing of these joints is about 4 to 5 m.

Paved Shoulders

The pavement composition of paved shoulders has been kept with the same specifications
as those of the main carriageway.

Access and Approaches Roads

The access and approaches roads are proposed to be provided at locations of the project
road where machineries and equipment shall be carried out during construction. It is pre-
ferred to construct non-bituminous road approaches in reserve forest areas considering
minimum effect on ecology & environment. Wherever it is passing through urban areas,
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service roads have been designed for 10 MSA for 8% CBR. The crust composition of ser-
vice roads is given in Table 8.1.

Table 8.1 Flexible Pavement for Approach & Access Roads

Pavement Layer Thickness (mm)
Semi Dense Bituminous Concrete 25
Bituminous Macadam (BM) 60
Wet Mix Macadam (WMM) 250
Granular Sub-Base (GSB) 200
Total 550

8.8 Pavement for Toll Plaza Location

A 5+5 lane Toll Plaza including one each extra wide lanes on either side has been pro-
posed at suitable location on cut & fill section with flatter ground profile along the project
road in consultation of the Authority depending on the mode of project implementation. This
location is after ROB and Bridge near portal of Tunnel 1. The actual location Rigid Pave-
ment is provided at the toll plaza location of the project road, as it has longer life and can
resist the wear and tear caused by the braking forces exerted by the heavy vehicles stop-
ping at the toll plaza.

8.9 Recommended Pavement Design

The salient features of the recommended pavement design are as below:
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The pavement is designed for 100 Msa and design period of 15 years.

Panel size of 4.25mx4.50m uniform on both sides has been proposed.

Dowel bars are proposed at every 4.50 m.

Silica fumes at the rate of 3% of cement for PQC will be added to increase the
strength.

Non oven Geo textile of 200 GSM to be provided below GSB drainage layer to avoid
pumping and intermixing of layers provided and also it will act as drainage layer be-
side separation function.

Geo cell of 75mm depth shall be provided in the zone of shoulders at curved portion
to avoid surface erosion of shoulders to support pavement edges.

Provide recron 3Ss fibre can overcome the shrinkage cracks in Rigid Pavement. It
compliments structural steel enhancing concretes resistance to shrinkage cracking
and impose mechanical properties.

Extra width in curves as per Hill road manual is proposed.

Provide gabions in the zone of cut & fill sections having retaining wall and stability of
slopes protection works.

The configuration of pavement has been presented as per Table 8.2.

Table 8.2 Rigid Pavement Composition

GSB (mm) DLC (mm) PQC (mm)

200 150 320
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ANNEXURE-1

Traffic Projection
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ANNEXURE-2

Traffic Volume Count
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ANNEXURE-3

Turning Movement Count
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ANNEXURE-4

Axle Load Survey
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ANNEXURE-5

Origin Destination Survey
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