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Exhibit 10-2
Basic Freeway Segments on an
Urban Freeway
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Exhibit 10-3
Ramp Density Determination
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Exhibit 10-4

Example of the Effect of Segment
Capacity on a Freeway Facility

Performance Freeway Segment

Scenario Measures 1 2 3 4 5
Demand vy veh/h 3,400 3,500 3,400 4,200 4,400
Scenario 1 Capacity ¢, veh/h 4,000 4,000 4,500 4,500 4,500
(stable flow) Volume v, _vehfh 3,400 3,500 3,400 4,200 4,400
vy/c ratio 0.850 0.875 0.756 0.933 0.978
v./c ratio 0.850 00.875 0.756 0.933 0.978
Scenario 2 Demand v veh/h 3,600 3,700 3,600 4,400 4,600
(add 200 veh/h Capacity ¢, veh/h 4,000 4,000 4,500 4,500 4,500
to each Volume v, _vehfh 3,600 3,700 3,600 4,400 4500
vy/c ratio 0.900 0.925 0.800 0.978 1.022
segment) v/c ratio 0,900  0.925  0.800  0.978 1.000
Scenario 3 Demand v veh/h 3,740 3,850 3,740 4,840 5,060
(increase Capacity ¢, veh/h 4,000 4,000 4,500 4,500 4,500
demand Volume v, veh/h 3,740 3,850 3,740 4,500 4,500
by 10% in all vy/c ratio 0.935 00.963 0.831 1.078 1.120
segments) ¥.,/C ratio 0,935 00,963 0.831 1.000 1.000

Note:  Shaded cells indicate segments where demand exceeds capacity.
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Exhibit 10-5
Free-Flow Speed vs. Base
Capacity for Freeways
FFS=754—f,,. — f;c —3.22 TRD**
RatEN

FFS = free-flow speed (mi/h),

fLw = adjustment for lane width (mi/h),

fLc = adjustment for lateral clearance (mi/h), and
TRD = total ramp density (ramps/mi).
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Exhibit 10-G
Base Capacity vs. Total Ramp
Density
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Active traffic management consists of the dynamic and continuous

monitoring and control of traffic operations on a facility to improve its
performance. Examples of ATM measures include congestion pricing, ramp
metering, changeable message signs, incident response programs, and speed
harmonization (variable speed limits).

ATM measures can influence both the nature of demand for the facility and

the ability of the facility to deliver the capacity tailored to serve the demand.
ATM measures can improve facility performance, sometimes significantly.
Other advanced design and management measures, not specifically included

in the definition of ATM, can also significantly improve facility performance.
These measures include auxiliary lanes, narrow lanes, high-occupancy vehicle
(HOV) lanes, temporary use of shoulders, and designated truck lanes and ramps.
This methodology does not reflect all these measures. However, ramp

metering can be taken into account by altering on-ramp demands in accordance
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with metering rates. Auxiliary lanes and narrow lanes are taken into account in
the segment methodologies for basic freeway segments and weaving segments.
Other measures are not accounted for in this methodology. Chapter 35
provides a more detailed discussion of ATM and other advanced design and
management strategies and insight into how their impacts may be evaluated.



