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Abstract

Taiwan is densely populated with many mountains across the region, and thus currently there are 52
tunnels on both directions of National Freeways to save travel time for the road users. However, when a
vehicle enters a tunnel, the change of the environment could lead to different traffic flow characteristics of the
road segments. Therefore, this research focuses on the tunnels with a length over 1.5 kilometers on National
Freeway segments located in the northern part of Taiwan, where the flow rates are higher. The selected
tunnels include both directions of Fude Tunnel and Muzha Tunnel on National Freeway No.3, along with
Shiding Tunnel, Pengshan Tunnel, and Hsuehshan Tunnel on National Freeway No.5. Through vehicle
detector data from Freeway Bureau, the capacity and the critical speed of each road segment with a tunnel are
estimated.  Furthermore, those values are compared with the design values of the basic segments from
Highway Capacity Manual to understand the difference between the segments with tunnels and the basic
segments, providing a reference for future design and planning. In this research, the estimated capacity of
the segments with tunnels on the 3-lane National Freeway No.3 is 4,450 to 4,900 pcu/h on both directions.
Compared to the 3-lane basic segment, where the design value of capacity is 6,600 pcu/h, the estimated value
is 26% to 33% less than the design value. And the estimated capacity of the segments with tunnels on the 2-
lane National Freeway No.5 is 2,350 to 2,750 pcu/h on both directions. Compared to the 2-lane basic segment,
where the design value of capacity is 4,300 pcu/h, the estimated value is 36% to 45% less than the design value.
As for the critical speed, the estimated value of the segments with tunnels on National Freeway No.3 is 66.0 to
72.5 km/h on both directions. Compared to the critical speed of the 3-lane basic segment with a design value
of 77.0 km/h, the estimated value is 6% to 14% less than the design value. And the estimated critical speed
of the segments with tunnels on National Freeway No.5 is 50.4 to 62.2 km/h on both directions. Compared to
the critical speed of the 2-lane basic segment with a design value of 75.3 km/h, the estimated value is 18% to
33% less than the design value.  For both road capacity and critical speed, the difference between the design
value and estimated value on National Freeway No.5 is bigger than the difference on National Freeway No.3.
And this may due to the different trip purposes on both Freeways.

Keywords: Capacity Analysis, Critical Speed, Freeway Tunnel, Traffic Flow Characteristics
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