


















































For these reasons we substitute density (veh/m) with occupancy (m-veh/m) and flow (veh/s) with
“production’ (m-veh/s) and calculate the weighed average speed from the quotient of these two.
The latter has the ef fect of slightly emphasizing high speeds if the vehicle length 1s also large: thus
the average speed is slightly biased towards the speed of longer vehicles.

Apart from those, a score of other parameters is calculated by standard software of SWOV like
average headway and gap, average speed difference between successive vehicles etc. Also the
variation coefficient of the gap is calculated. These last two parameters can be interpreted as
different measures of "regularity" in traffic. Higher average speed difference in this respect can be
interpreted as more "unrest" provided that the average production does not change strongly. The
variation coefficient of the intervehicular gap indicates whether the traffic is evenly distributed
along a lane or carriageway (low values: <=1) or whether this distribution is clustered (higher
values:>>1).

These parameters have been used for a first characterization of the Portico traffic situation: for
every day of observation we have produced graphs depicting the variation of average speed,
production, occupancy as well as average variation coefficient, speed difference and the fraction of
freight vehicles (length > 6 m) with elapsed time.

3.5 Results
3.5.1 General characteristics of traffic flows

Some basic, normally slowly changing characteristics are specified. To do this, filtered signals have
been employed. The filter used here has a time constant of approximately 600 seconds. ANNEX II
gives the outcomes of these analyses and a description of the Dutch terms in the figures.

Figure 1 through 30 show several characteristic parameters derived from the PORTICO loop data.
There are 6 graphs for each day of observation and the time intervals more or less coincide with
the hours of video observation. All parameters are defined per lane and identified as follows:

1: leftmost lane, 2: middle lane and 3: rightmost lane. At points where the measurements are
interupted, the averaging procedure of the measurements becomes unstable. This is an artefact of
the computing algorithme. Measurements need some period of time for the curves to become stable
again.

Next, general tendencies over the day are described. If we consider the graphs, we find that the
average speed increases slightly over the day (ca 1 m/s) and that there 1s a rather large speed
difference between lanes 3 and 2 of 5 m to 7 m/s and between lanes 1 and 2 of ca 5 m/s. The
maximum production is 1.5 m-veh/s, round 8 o ‘clock, and decreases gradually.

The same 1s true for the lane occupancy, which is highest at ca 6% - The percentage of freight
vehicles, that is vehicles over 6m 1n length, per lane 1s relatively high on the rightmost lane:
always higher than 40% but often 60%. Although freight vehicles are often considered an obstacle
to passenger cars, the total of characteristics indicates no serious traffic conditions: capacity is
never reached (as would be indicated by a decrease in average speed). There are, however, some
remarkable features shown by the graphs of the absolute speed differences (dV absolute) between
successive vehicles in one lane: the average speed difference in all lanes is at least 2.5 m/s and
increases toward noon to 4-5 m/s. The higher speed differences are apt to induce more frequent
speed adjustments, making the traffic pattern less predictable and therefore theoretically less safe,
so we could infer that there is a tendency towards increasing risk over the observation period. This
tendency however, 1s offset by a gradually decreasing production and occupancy which influences
the frequency, making the conclusions less ''straightforward'’ (see "event analysis")-
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Another characteristic, the variation coéfficient of gaps, which varies around the value of 1,
indicates that over most of the observation period the traffic is more or less Poisson distributed and
not strongly clustered (which would result in a much higher variation coefficient). There is a
remarkable "gap" in the period between 11h and 13h in which the traffic density suddenly seems
to decrease drastically for about 10 minutes. Such a sudden change is probably caused by an
artifact 1n data collection (e.g. a change of recording media, interrupting the measurements) which
the video observations seem to corroborate.

Comparison to a "known" situation

In the figures 31 - 36 data are assembled of a Dutch motorway (A13) which has a configuration

comparable to Portico. This motorway constitutes an important link in the "Randstad" network in

Holland. Generally speaking, the level of safety on this road is not significantly different from

other Dutch motorways, which means that accident rates are low. If we compare the characteristics

of this motorway to those of Portico, we find some differences:

« the difference between average speeds per lane is larger in the Portico data: theoretically (if all
other parameters were equal) this would make lane changing a little more difficult and
hazardous than in the Dutch situation;

* the variation coefficient of intervehicular gaps shows only minimal differences between the two:
traffic is always more or less evenly distributed;

» the Portico situation consistently shows a considerably higher percentage of freight vehicles in
the right lane, which probably accounts for the higher differences in average speed between
lanes.

The latter could imply a somewhat higher level of risk but this conclusion is offset by the
generally lower production and occupancy, which on the average suggests more space between
vehicles.

However, since the marked increase of average speed difference is accompanied by a decrease in
production, we can not decide that the Portico circumstances are actually more risky than the
Dutch one. All in all, the comparison provides no clear motive to consider the Portico
circumstances as fundamentally different from the Dutch one, implying that both situations are
relatively safe.

3.5.2. Event analysis

We now refer to Figure 37 through 50. These figures contain the results of the INCIDEX
programme, described in the previous paragraph. They show a general tendency towards a
decreasing average number of "critical events" over the observation period. The incidence of these
events is highest in the period between 8h and 9h30 and considerably lower in the later period.
Contrary to the general speed difference characteristic, this suggests that the earlier period must be
considered as having the highest risk. Since the general speed difference does not account for
distance between vehicles and the event analysis does, we are inclined to have higher confidence in
the latter.

There remains the problem, however, of determining which frequency of events must be
considered grounds for corrective actions . So far, we have no reference in "real accidents" to
establish such a limit (or area of unacceptable risk). However, during the observation period on the
Dutch motorway, an accident took place close to a measuring site. The accident took place at 16h,
during the evening rush hours, at a distance of ca 50m from a loop station. In figures 49 and 50
the change in event frequency at that loop station is shown in the 15 minutes prior to the accident:
we find a change from 0.15 to 05, which maximum 1s twice as high as the maximum frequency
during the morning rush hours. Of course, this one result is no real basis for firm conclusions, at
most an 1ndication that at frequencies of around 0.5 or higher an accident seems somewhat more
likely. In the PORTICO measurements we generally find maximum values well below 0.5 except
for one day where a value of 1.5 occurred for a few minutes (but no accident took place!). So, also
on the preliminary basis of this criterion, the Portico situation must be considered as relatively safe
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