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Figure 24 Comparison of capacity and base vear,

Jorecast vear, and balanced volumes.

TRAFFIC SHIFT METHODOLOGY
FOR CORRIDORS

For corridor analysis. often a sketch-planning technique is
desirable 1o evaluate the effects of an improvement in one
of the facilities in the corridor. Such a process. if it is to
be applied quickly. should not consider origin-destination
movements but rather a general shift of taffic between facil-
ities. Such a process has been suggested by the multi-route
probabilistic process developed by Dial.’ The required equa-
tions for the usual two competing-route problem areas are
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where

V.o, = volume on minimu time route.
diversion parame
time on altemate route [Note: (1, = 1) is always
negaiive].

Vi = total volume on two facilties (V, = V.., + V). and
¥, = volume on alternate roue.

‘The process assumes that current traffic volumes and oper-
ating characteristics for a base condition are known. These
data may be obtined from traffic volume counts and
speed/delay travel-time studies or from the results of the
planning process. To describe application of the process. the
Tollowing simplified example is offered. The example of two
competing facilities is shown at the top of Figure 25

o calculate the diversion parameter (based on existing
conditions and volumes . the function given in Equation 9-+
would be used as follows:

1.240

Pt 0367
TI-120 39

This parameter describes the diversion of traffic between
the two routes being considered. Assume an improvement
is to be made in route A by adding another lane in each
direction. A speed of 50 mph for the improved facility is
estimated based on a capacity caleulation using the original
volume of 7.500 vehicles. The v/ ratio would be developed
from

7.500 1ph 075
S lanes x 2.000 vpl capacity

‘The travel time for the S-mile route A section would then be
calculated as:

Smi_ 60 min
Sl

0 min

Based on this improvement. a new estimate of the average
volumes can be calculated using Equations 9-2 and 9-3 as
follows:

Vo

(7.500 +1.240) = 7.869 1ph

871 eph

The v/e ratio for route A would now be [7.869 + (5
2.000)). 0r 0.79. resulting in a speed of about 48 mph as cal
culated from capacity curves. Route B would carry about 871
vehicles per hour. Another iteration of the process could be
carried out 1o try 10 effect a closer relationship between
volume and speed. but for sketch-planning purposes and
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Figure 26. Graph for determining traffic shifs benceen fucilties in @ corridor.

Emering the araph in Figure 26 2t A1 = ~6 min and § = 0,37
the corresponding V.., i read off at 90 percent and %, at
10 percent. Because the toral volume entering the corridor is
Known (0 be 8.740 vph. then

%

Vi, = o X 8740 = 7,866 1ph
100

19 870 = 874
100

v

These results cheek with the values of V.., and V,obtained in
the previous cxample.

Thus. the waffic diversion method is aceurate enough for
sketch-planning and quite simple 10 use. and it is recom-
mended if time is not available to complete modeled alterna-
tives analysis.

CASE STUDY

Delay on the roads caused by congestion is calculated
using the Bureau of Public Roads curve shown in this chap-
ter. Coctficients for the formula were obtained from Table

13, Freeway links used values of 0.83 for o and 5.5 for B that
correspond to g desizn speed of 60 miles per hour. Artetial
links used values of 0.71 for ocand 2.1 for f that correspond
103 design speed of 50 miles per hour on mult-lane roads.
Congested tavel time is calculated wsing the following
formulas:

Freeway Travel Time

AN

x60 | x
J
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The equiibium rafic sssignmen produced raffic volumes
for each link in the network. Volume were factored by 3
value o 10 o refec total daily condiions. Trffc volumes
Have been summarized t @ number of screenines. A com-
parison of the estimated and observed daily affc volumes
provides an indication o the accuracy of the travel models.
X Summary of esamated and observed solumes can b found
in Chapter 12
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capacitspeed calculations should be performed 1o deter-
mine if the resulting speed is in balance with the speed used
i the preceding described process. If not. the new speed
should be used 10 redo the calculations.

Usually. a number of sections will exist long each facil-
ity in 4 corridor in which volumes and speeds may vary. The
approximate speeds and section distances should be used 1o
caleulate section times and added to obtain the total time.
thiough the corridor. An average volume should be used
based on the calculation

Average Volme = SVl inSecton’ Secton Length)
 Section Lengihs

Teafic shifts also can be determined graphically by
a simple set of curves as shown on Figure 26. To use the
‘raph. the user has to know at least o variables:

1. 1Fthe diversion parameter, 6. for routes within a corr-
dor i 10 be determined. then the user must input the
percent volume on the minimum time foute: that is.
V... and the travel time difference, . between the
faster and slower routes: that . 1, — 1,

Ifhe percent volume on any route is o be determined.
then the user must input the diversion parameter 8 and
the avel time difference M. Note thatin all cases. the
following relationships hold:

G,y

1005 and

8= =1 <0 tabays negative)

Usual

. the diversion parameter is frst determined for a cor-
ridor. given trael volumes and travel times on the v routes
“Then (0 sty the effects of a travel ime change on any one
route. s held constant and the new volumes are determine.

“Toillustrate the use of the graph shown in Figure 26. consider
the example llusrated in the upper portion of Figure 25. Inthe
condition shown. the user knows the following varigbles:

V.

x 100

7.500
= 7500+ 1240 * 100 =

therefore
GV =100 858 = 142%
& 7112 = ~49min

By entering the curves in Figure 26 3t V., = 86 percent and
A= ~4.9 min, 8 i interpolated a1 037, which checks with
that caleulated mathematicall in the example described eae-
lier

Now suppose. as beiore. route A is improved so that the
ravel time on this route s reduced 10 6 min from the origi-
nal 7.1 min. Thus.

~6min
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Figure 25

because of the inaceuracies of volumelcapacity/speed rela-
tionships. especially for arterial. it is not expected 10 im-
prove the resulis. Only if a large imbalance exists in resuli-
ing volumes and speeds should additional ierations be tred
(.. greater than S mph difference becween input and calcu-
lated speeds).

“To demonstrate how the foregoing process handles varia-
tions in operating conditions, Table 51 is provided for the
example case described previously.

Where three competing facilites exist in a coridor. the
process must be applied wice, with the calculation of tvo &
Values. Assume routes A. B. and C s shown i the lower haf
o Figure 25. As shown previously.the  for route pic A and
B would be calculated as shown previously and equals 0.367.
Using Equation 9-3.the § value forroute pair B and C would
be caleulated as follows:

0438
20

= 0219

Example corridors for traffic shif analsses.

“To calculat the effects of the improvement in foute A o
50 mph. the volume on routes A and B would be calculated
27,369 and 871, respectively. a5 shown previously. Tocal-
culate the effect reative (0 routes B and C. the following
computations would be made:

- X (871 + 800) = 1,016 yph

= X (L6T1) = 655 1ph

e

“These calculations may be iteated a few times tobring the
sesults 0.3 more stable condition. For example. now consd-
ering the volumes of 7.869. 1016, and 635, a new calcua-
tion between routes A and B would resul in volues of
8,000 and 885 for A and B, respectively. The three-routcase:
for 4 corridor s unusual: generally. only o competng
routes will e handled.

‘Capacity analysis should be considered as part of this
eaific-shit analysis. After the process is applid. volumel




