


TBA49, Master Thesis
Master thesis Mignote Beyene, Spring 2012

Looking in to figure 31 one can easily see that the actual travel time is regularly distributed
and centered below the standard time except few bumps and larger deviation in the speed
restriction zone of the data range. Zooming in to the restriction zone in figure 32it is seen
that the Zooming in to the restriction zone in figure 32 it is seen that the imposed restriction
first seemed to cause no effect at all but starts to kick of lifting the actual time curve upper
as time goes on. But after the imposed restriction was over the actual time curve goes a little
bit higher for a while and comes back to the regular variation stream. This only is explained
through the mismatch of the planned restriction schedule and what actually happened on
the ground. This means that the speed restriction was imposed on the ground later than
what was written on the weekly planned speed restriction schedule and also the restriction
was revoked later than what was set to be the due date . Still figure 31 as well as figure

illustrates the fact that the speed restrictions had a significant effect on the given span.
LER - SOBERG

This segment of the line extends for 8.28 kilometers and takes a standard time of six minutes
for train 5733. This section contains one speed restriction zone on the 10" and 11" week of

2012 with an associated time loss of 0:00:40.
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Figure 32 Ler — Sgherg time data and lost time due to speed restriction diagram
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Figure 33 Detailed view of the speed restriction zone L er — Sgberg

As can be seen on Figure 33 the travel time is uniformly varied centering a little bit below the
standard time. If we look further in to the speed restriction zone unlike the patterns
throughout the time range the curve tends to go up centering well above the standard time
curve. Hence this also confirms our premises on the effect of speed restrictions on actual
travel time. Since the collected data range is the end of the limit further conditional

implication of the effect could not be noticed.

NYPAN - HEIMDAL

The distance between these two stations runs for a length of 4.3 kilometers and takes a
standard time of 4 minute for train 5733 to pass through. This segment of the line contains
one speed restriction zone in the data range in the 10" and 11" week of 2012 with a

magnitude of 0:00:33.
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Figure 34 Nypan —Heimdal time data and lost time due to speed restriction diagram
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Figure 35 Detailed view of the speed restriction zone Nypan —Heimdal

Figure 34 shows that the actual time taken curve fluctuates above and below the standard
time line in a non uniform pattern. But looking further in to the speed restriction zone; even
though the travel curve goes high in an increasing fashion, it is difficult to deduce a
conclusion that was caused by the introduction of the restriction. As the collected data range
ends at this point we are in no position to say if it was affected or not affected by the
imposition. Hence we can’t use the data analysis between Nypan and Heimdal as a

supporting argument for our premises.

In general we can state that most of the analysis done shows that, as long as there is
sufficient data, uniformity and regular fluctuation of the time magnitudes on the curves the
actual time curve is lifted up above the standard line curve with a significant margin. This in
turn a strong finding that supplements our approaches premises. Therefore we can say that
there is an increasing effect caused and trend displayed on the actual time taken in the

presence of the speed restrictions.
The correlation between restriction magnitude and deviation

From the first approach it was seen that the introduction of speed restriction have
significant effect on the actual travel time there by affecting the deviation of the travel time
from the planned standard time. But it is not clear how the magnitude of the lost time due
to restrictions have affected the deviation itself. Therefore to investigate in to the
correlation between the magnitude of the lost time due to restriction and the associated
deviation one need to go for the second approach. In the second approach tries to look in to

the correlation between the lost time due to the speed restriction and the deviation, with
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the premises of the deviation of the going up in line with an increase in the magnitude of

the computed lost time in the introduction of the speed restriction.

This premise is built up on the contextual understanding of the train drivers assuming higher
restriction magnitudes causing larger delays. To look in to this scenario this section tries to
compute the deviation of each recorded actual time from the planned standard time and
plots it on a graph against respective lost time magnitudes. Looking at the plots on the graph
we will check if there happens to be an increasing, decreasing or random trained in the plot
itself. This could be done in two ways; first plotting the actual deviation magnitude against
the lost time magnitudes and the second one by plotting the percentage of deviation against
the lost time. To do so one need first to compute the deviations and the percentage of

deviations. This is computed using the formulas below.

Deviation magnitude = Actual travel time - Standard time

Devaitin magnitude

Percentage of Deviation = - —
lost time due to restriction

lost time due to restriction

Lost time percentage =
p g standard time

Devaition magnitude

Deviation percentage =
p g Standard time

Percentage of deviation serves as a key factor to express deviations in terms of their basic
cause. Some small lost times could cause larger deviations compared to their own
magnitude; may be three times the computed lost time and at same time larger computed
lost times due to restriction may cause as half as their magnitude. But for someone who is
concentrating barely on caused deviations he/she would infer the larger the lost time the
larger would be the deviation. Therefore not to fall in this trap of delusion there needs to be
a consideration to take in to account the percentile of the deviation itself.
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Plotting the computed deviation magnitude against the lost time will only shows how
specific magnitude of restrictions have brought lost time and how the trend is displayed if
there is one. Whereas plotting the percentage of the deviation against lost time will provide
in depth understanding of the criticality as well as the intensity of the speed restriction
magnitude itself; thereby also providing an opportunity to investigate in to trends if there

happens to be one.

Even though the above notion seems true, there should be a consistency in data type and
external factors that will affect the delay of the train in addition to the restrictions. As the
set up and the affecting factors on travel time do vary along the line from station to station it
calls for the need of normalization. The normalization could be done in two ways either with
utilizing factors on the computation or introducing constant denominator that could give a

common basis for the computations.

To do so the second way, which is introduction of a consistent denominator is preferred for
this condition. Therefore we will compute the both the percentage of the lost time and the
deviation percentage. This will enable us to look in to how lost time due to restriction and
deviation will vary in line with the standard time. This will be done in such a way that the
percentage of the deviation will be computed and rated against respective standard times.
Similarly the lost time due to restriction will be rated in percentiles with respect to their
standard times. Here the standard time will serve us a basis of consistency for the
computation as well it will enable a common ground and base factor to reduce
inconsistencies due to variation in stations. Plotting the percentage of lost time due to
restriction against the percentile of deviations will give us a primary basis for conclusion
when it comes to investigating the relationship between magnitude of lost time due to

restriction and the associated deviation in travel time.
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Figure 36 plot of the deviation magnitude against r espective timelost due to deviation with correlation
factor of 0.092

Figure 36 displays the first way of plotting the deviation magnitude against lost time due to
imposition of the restriction. The trend shows that starting from a time loss of 0:00:06 until
0:00: 43 there is an increasing trend in lost time and then a decreasing and increasing
patterns fluctuate randomly until it reaches 0:01:19. After wards the graph shows an
increasingly upward curve. This implies with magnitudes larger than 0:01:19 the graph has
an increasing trend. Therefore we can state that for this data range collected; for speed
restrictions which have a computed time loss of greater than 0:01:19, the larger the
magnitude of the speed restriction the higher will be the associated deviation. Fitting the
time magnitude points on the scatter diagram with Microsoft excel an increasing linear curve
displayed as Linear (deviation) on the legend is obtained. This illustrates as the time lost
increases there is an associated increase in the actual travel time taken. Hence somewhat
for this data range, time loss due to restriction has positive impact on the associated
deviation in the travel time. In addition while doing the correlation analysis for this data set

it yielded a week correlation factor of 0.092.
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Figure 37 per centage of deviation against lost time

Figure 37 illustrates a plot of the percentage of deviation drawn against the lost time due to
speed restriction. From the pattern displayed we can see that smaller lost times due to
restriction tend to have larger effect on travel time, causing by far larger deviations in
contrast to their magnitudes. Here further fitting points on the scatter diagram using
Microsoft excel we can obtain a down ward pointed decreasing linear curve designated as
linear (Series) on the legend. Hence even though small time losses due to restrictions have
small magnitude compared to their intensity they have, by far higher percentage of effect.
From the diagram we can see that the higher the lost time due to speed restrictions the
lower the percentage of the deviations get. Hence smaller speed restrictions, it tend to have

higher relative effect on the actual lost time compared to their magnitudes.
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Figure 38 scatter diagram of percentage of deviation against lost time per centage with a correlation factor
of 0.135

Figure 38 displays a scatter chart of travel time deviation percentage on the Y- axis plotted
against lost time due to restriction percentage on the X-axis. From the plots and the
percentages of respective magnitudes with respect to standard time percentage is the best
way to look in to the correlation between these two factors. Using the standard time as a
common of computation will ensure the consistency of the data as well serves a purpose of
normalization of the whole data set. Fitting the scatter diagram points in to a curve using
the curve fitting option on Microsoft excel the curve noted as Linear (Series 1) is obtained.
Although; the slope of the curve is so small, it depicts an increasing trend in the percentage
of deviation in line with increasing the lost time due to restrictions. Here in accordance to
the primary background premises of the thesis, what has been expected was a perfect linear
upward pointed curve especially for lost time magnitudes more than 4% of the standard
time. While conducting a correlation analysis for the whole data range including the whole
restriction period, it was found out that the percentage of lost time due to speed restriction
and the adjacent deviation percentage has a correlation factor of 0.135. Extending and
limiting the correlation analysis to peak values only somewhat similar correlation factor of
0.185 was obtained. The small angle of inclination or lower slope of the fitting curve implies
there appears to be low correlation between the percentage of deviation and the associated
lost time due to restriction. This weakness in the correlation, for the whole data set might be

due to in consistency in the setting and nature of the data considered, as the analysis has
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been conducted on different stations on different seasons throughout the years. Variation
in season of the year will imply varied external effects on the travel time itself. For instance
equivalent restriction magnitudes in summer and winter have varied ultimatum effect on the
actual travel time thereby on the percentage of deviation itself. Furthermore the
topographic setup and related conditions on speed restriction zones varies along with the
stations hence it makes it difficult to conduct a consistent analysis along the line. Finally the
4% allowances added on the computed standard times had their own effect absorbing the
speed restriction effect from manifestation. On figure 38 above, this had been purely the
case for data ranges of lost time percentages lower than the 4% allowances absorbing the
effect and showing random variation. But for percentage of time lost more than 4% the
trend has been somehow an increasing curve.

With this weak or no correlation witnessed further efforts have been made to dissect the
data in to first week of imposition of the restriction. This is done as there was a tendency or
trend of increment in the first weeks of the time diagram graphs of respective zones. While
conducting the correlation analysis for this data segment it was found out that the
percentage of lost time due to speed restriction and the adjacent deviation percentage has a
correlation factor of 0.433. With this finding the percentage of deviation for the first weeks
was plotted against the adjacent percentage of time loss due to restriction. Fitting the
scatter diagram points in to a curve using the curve fitting option on Microsoft excel the
curve noted as Linear (First week basis) is obtained. This shows an increasing curve with

increased slope as shown in figure 39 below.
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Figure 39 scatter diagram of percentage of deviation against lost time per centage on first week basiswith
acorrelation factor of 0.433

With this context and new finding in mind further work was done to normalize the data set
of deviation percentage and lost time due to restriction percentage. This was done in order
to reduce noise of the data and to avoid misinterpretations caused due to arbitrary data
with extremely maximum and extremely minimum values. In doing so the average deviation
for respective time losses due to restriction percentages was computed. This is done in such
a way that the deviation percentages were averaged based on their respective time losses
percentages due to the restrictions categories. This means the deviation percentages of
individual speed restrictions were averaged. After this, correlation analysis was conducted
on Microsoft excel for the average deviation percentages and the respective time losses
percentages due to restrictions. This correlation analysis yielded a correlation factor of
0.595. This is a significant number showing a tendency towards a strong correlation. With
this finding the average deviation percentage for the data set was plotted against the
adjacent percentage of time loss due to restriction on a scatter diagram. Further fitting the
scatter diagram points in to a curve using the curve fitting option on Microsoft excel the
curve noted as Linear (Average deviation) is obtained. This shows a further increasing curve

with added increased slope than the plots so far, as shown in figure 40 below.
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Figure 40 scatter diagram of aver age deviation per centage against lost time per centage with correlation
factor of 0.595

On figure 40 the y axis represents the averaged values of the deviation for individual speed
restrictions whereas the X-axis displays the percentage of lost time for individual speed
restrictions. This graphical illustration on figure 40 and the obtained correlation factor of
0.595 from the correlation analysis shows there is somehow a positive tendency towards
correlativeness between the average deviation percentage and the lost time percentage.
(See appendix).

Further working correlation analysis was made on the average deviation percentage of the
data set for more than 4% of the time lost percentage due to restriction. From the
correlation analysis it was found out that the average deviation percentage and percentage

of time lost due to restriction are correlated by a factor of 0.603 (see appendix). The

increase in the correlation factor after the 4% is as expected the fuzzy boundary of
correlations that came in to existence due to 4% time allowances added on the standard
time. Therefore omitting the extreme values or normalizing them using averaging statistical
tool one can see there is a correlation between deviation magnitude and the associated time

loss due to restrictions.
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Conclusion

This conclusion part is structured in such a way that, it presents the conclusions made on the

course of addressing the research questions.

To what level of detail should such studies be done?

For data analysis involving investigation in to speed restriction care should be taken in
selecting the appropriate tools of analysis. On the course of conducting this thesis it was
found out that restriction zone mapping and statistical analysis play the major role. In
addition diagrammatical plotting of data sets on Microsoft excels and inferring implications
is of high prominence. Specifically curve fitting and line plots on will take the biggest share

of the implication deduction part enabling a clearer understanding of outputs.

The actual Travel time and standard data sets collected also plays of high significance when
it comes to the ultimate outputs of the analysis and the thesis itself. The data set should be
consistent and accommodating when it comes to different attributes that would affect travel
time or else it should be normalized to mitigate interference. Otherwise it is difficult to get
grasp of the clear image and effect of speed restrictions, as different factors such as
topography, climatic conditions, seasonal variation, travel direction and type of train might

affect and sub standardize the analysis.

In this thesis work efforts has been employed to ensure the consistency of the analysis and
data sets collected. In this virtue the analysis was done on freight 5733 with lots of
punctuality complaints history. This has enabled the manifestation of trends on speed
restrictions to greater extent. In addition to keep uniformity of the analysis similar analysis
tools has been utilized throughout the work including normalization by averaging and

percentiles.
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Relationship between speed reductions and delays

Trend based relationship

From the analysis of most restriction zones and fitting curves of the travel times in the
restriction zone; it was found out that, for most of the restriction zones the travel time tends
to go up to reach its pick and declines again to lower magnitude towards the end. This
tendency is associated with the time based build up of learning curves of the drivers getting
accustomed to the restriction zone after a while. Furthermore progressive severity of the
reason behind the imposition of the restriction could also offer an explanation for this
phenomenon. In the restriction zone between Lundamo and Ler it have been noted that, the
speed restriction has been imposed more than a year and a half. This type of restrictions as
they long last rather than imposing them as temporary restrictions they should be

incorporated in to the standard time and should be set as a permanent restriction.

Also in some of the analyzed restriction zones cyclical variations has been noted which has
been explained by seasonal or cyclical variation on the root cause of the restriction
imposition itself and change of drivers bringing in to play different learning curves the
drivers. Most often lifting of the standard time and random shootings in travel time were
explained through imposing and revoking of restrictions ahead of time, placebo effects in

play on drivers and unbalanced special recovery times.

Looking in to the analysis done on the 13 restriction zones it was found out that as long as
there is sufficient data, uniformity and regular fluctuation of the time magnitudes on the
curves the actual time curve is lifted up above the standard line curve with a significant
margin. Visual inspection of the graphs indicated that the impact of speed restriction was
greater during the beginning of the period. This supports the premises of this thesis
assuming existence of an increasing trend in the relationship between the lost time due to
restriction and deviation for some range of data. Therefore there is an increasing effect
caused and trend displayed on the actual time taken in the presence of the speed
restrictions. This strengthens one of the research premises of speed restrictions having

effect on the actual travel time thereby causing delays.
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Magnitude based relationship

While working on the relationship between lost times due to speed restrictions and
magnitude of the caused deviation, even if the fitting curves has directed an increasing
tendency. First it was found out that there was a weak correlation between the percentage
of the lost time and the percentage of the caused deviation for the whole data set. But for
some data sets above the 4% allowances there, tends to be a positive correlation. The
correlation analysis on first weeks based on the imposition of the speed restriction also
showed a greater correlation with a factor of 0.433. These led to conducting an average
deviation percentage analysis to normalize the data; in which the correlation analysis yielded
a correlation factor of 0.595. This showed somehow there is a positive tendency towards
correlativeness between the average deviation percentage and the lost time percentage. In
addition correlation analysis made for speed restrictions greater than 4% lost time showed
that there is an increased correlation factor of 0.603. This is an indication that the fuzzy
boundary of correlations somehow lies on the 4% zone. This fuzzy boundary might come in
to existence as a result of the added 4% allowance which is usually added by the railway
time planners on the standard time. Therefore it could be concluded that, omitting the
extreme values or normalizing them using averaging and percentile statistical tools there is a
correlation between deviation magnitude and the associated time loss due to restrictions.
Hence this depicts the fact that there needs to be further work to be done with consistent

data sets on fixed positions to clearly zoom in to the real effects displayed.

In the relationship analysis it was interesting to note that small time loses associated with
lower restrictions tend to cause higher effect of intensity compared to their magnitude.
While fitting such curves it was found out there tends to be a decreasing curve illustrating

smaller reductions having significant percentile effect than bigger ones.

The lack of the anticipated purely increasing or strongly correlated pattern between
percentage of lost time due to restriction and associated deviation magnitudes is an
opportunity for further researches in the thematic area. This could be surmounted by
studying and analyzing the restriction zones with consistent data, specific seasons and
focused areas on the restriction zones. Furthermore expanding the range of the data to

include more percentage of lost time magnitudes, differ directions along segments and
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varied types of trains would lead to refined results. In addition causes of different levels of
correlations between the lost time and deviation along the route are other thematic areas

whereby supplementary researches could be conducted.
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Appendix

Time lost due to
restriction %

Time lost due to
restriction %

2.50%
2.87%
4.39%
4.67%
4.81%
5.12%
5.17%
5.63%
7.50%
8.33%
8.50%
8.78%
11.11%
13.75%
14.17%
23.12%
51.88%
59.17%
82.81%

4.39%
4.67%
4.81%
5.12%
5.17%
5.63%
7.50%
8.33%
8.50%
8.78%
11.11%
13.75%
14.17%
23.12%
51.88%
59.17%
82.81%

Average Deviation

percentage

16.00%
15.05%
-4.08%

2.90%
12.26%
42.67%

3.97%

1.42%
-0.83%
33.94%
18.35%
15.69%

8.97%

0.18%
28.96%
12.71%
43.46%
38.22%
36.70%

Average Deviation

percentage

-4.08%
2.90%
12.26%
42.67%
3.97%
1.42%
-0.83%
33.94%
18.35%
15.69%
8.97%
0.18%
28.96%
12.71%
43.46%
38.22%
36.70%

N=20
Correlation Factor

N=18
Correlation Factor
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Jernbaneverket

BLAD NR. 9 RUTEORD. NR. GJELDER FRA OG MED:
SK@YEN - OSLO S - EIDSVOLL 161.1 Sgndag 11. desember 2011
1) 44,56, 322, 326, 330, 334, 405, 1671, 1675, 1676, 1679, 1680, 1683, 1684, 1688, 2154, 2157, 25) 4865 Torsdager. 51) 5571, 5719, 5821, 5826, 5827, 5828, 5937, 5939, 21673, 22719 Helligdag fgr hverdag.
2158, 2161, 2162, 2165, 2166, 2169, 2170, 2173, 2177 Sgndager - fredager. 26) 5003, 21533, 40964 Mandager, torsdager og fredager. 52) 5706, 5806, 5808, 5814 Tirsdager - fredager unntatt dag etter helligdag.
2) 54,4805, 4806, 5073, 5074, 5823, 21526, 21527, 21528, 21563, 21603, 21604, 21626 Lgrdager. | 27) 5005, 5075, 21535, 21548, 21550, 21624 Tirsdager og onsdager. Kjares bare etter seerskilt 53) 5718, 5820, 10353, 21675, 45989 Hverdag etter helligdag.
3) 306, 310, 314, 318, 505, 507, 1004, 1006, 1008, 1010, 1014, 1018, 1022, 1655, 1656, 1659, kunngjgring. 54) 5734 Onsdager, torsdager og fredager unntatt helligdager og dag etter helligdag. Kjgres bare
1660, 1663, 1664, 1667, 1668, 1672, 2107, 2108, 2114, 2117, 2118, 2121, 2122, 2125, 2126, 28) 5007, 21062 Tirsdager og onsdager. etter saerskilt kunngjaring.
2129, 2130, 2133, 2134, 2137, 2138, 2141, 21565 Mandager - Ilgrdager unntatt helligdager. 29) 5021, 5022, 5032 Tirsdager og torsdager unntatt helligdager. 55) 5736 Lgrdager unntatt dag etter helligdag. Kjgres bare etter saerskilt kunngjgaring.
4) 406, 2178, 41988 Mandager - lgrdager. 30) 5031 Tirsdager, torsdager og lgrdager unntatt helligdager. 56) 5738, 21567, 41910 Sgndager unntatt dag etter helligdag.
5) 502, 4011, 5716, 5737, 11626, 11655, 21655, 22737, 23411, 41935 Lgrdager unntatt helligdager. | 31) 5057, 5058 Onsdager og torsdager unntatt helligdager. 57) 5800, 10351, 45944, 45949, 45962, 45965 Tirsdager - fredager unntatt helligdager og dag etter
6) 535 Mandager - torsdager og lgrdager. 32) 5060 Onsdager, torsdager og fredager unntatt helligdager. helligdag.
7) 545 Fredager og sgndager. 33) 5061 Tirsdager, onsdager og torsdager unntatt dag far helligdag. 58) 5802, 5811 Mandager - fredager unntatt helligdager. Kjgres bare etter seerskilt kunngjgring.
8) 1038, 5572, 5708, 5730, 5732, 5936, 41906 Tirsdager - lgrdager unntatt dag etter helligdag. 34) 5064, 20104 Mandager unntatt helligdager. 59) 5931, 48215 Fredager.
9) 1040, 4851, 4852, 4858, 4861, 20113, 21508, 21556, 41633, 41634, 41970, 45964, 48206 35) 5066 Tirsdager - fredager unntatt helligdager. 60) 11654 Dal - Lillestrgm Alle dager. Lillestrom - Skgyen Helligdager.
Sgndager. 36) 5071, 5072, 21534, 21538, 21620, 44660, 44661 Mandager - fredager. 61) 12001, 12002 Mandager og torsdager unntatt helligdager.
10) 1042, 5715, 11523, 11628, 22715 Helligdager. 37) 5076, 21529 Onsdager og torsdager. Kjgres bare etter saerskilt kunngjgaring. 62) 21552, 41960 Tirsdager, torsdager og lgrdager unntatt dag etter helligdag.
11) 1653 Skayen - Lillestram Mandager - fredager unntatt helligdager. Lillestram - Dal Alle dager. 38) 5077, 21544, 21546, 21622 Mandager, torsdager og sgndager. 63) 21672, 41971 Fredager unntatt helligdager.
12) 2174 Skayen - Strgmmen Sgndager - fredager. Strammen - Lillestram Mandager - lgrdager. 39) 5078, 21531 Mandager, tirsdager og fredager. 64) 22913 Mandager, tirsdager, onsdager, fredager og lgrdager unntatt helligdager.
13) 4001, 21653, 23401, 41913 Mandager, tirsdager, onsdager og fredager unntatt helligdager. 40) 5252 Tirsdager - fredager unntatt helligdager. Kjgres fra og med 29. mai 2012. 65) 22981, 41981 Mandager - torsdager, lardager og sgndager.
14) 4008, 21652 Onsdager - sgndager unntatt dag etter helligdag. 41) 5254 Tirsdager - fredager unntatt helligdager.Kjares til og med 25. mai 2012. 66) 40965 Tirsdager, onsdager og lgrdager.
15) 4801 Loenga - Frogner Mandager. Frogner - Eidsvoll Tirsdager. 42) 5256, 5816, 41630, 41631, 41676, 41677 Lordager unntatt dag etter helligdag. 67) 41640, 41641 Fredager unntatt dag etter helligdag.
16) 4802, 4824, 4835, 4862, 5241, 5242 Tirsdager. 43) 5261, 5262 Mandager og tirsdager unntatt helligdager. 68) 41642 Torsdager unntatt helligdager. Kjgres bare etter seerskilt kunngjaring.
17) 4811, 4855, 4857, 4866, 5938, 21061, 41637, 41638, 41924 Mandager. 44) 5506 Tirsdager - fredager unntatt helligdager. Kjgres bare etter saerskilt kunngjgaring. 69) 41643 Fredager unntatt dag etter helligdag. Kjgres bare etter saerskilt kunngjaring.
18) 4813, 4820 Onsdager og fredager. 45) 5509, 5707, 5803, 5805, 5809, 22707 Mandager - torsdager unntatt helligdager. 70) 41922 Torsdager, fredager og lgrdager.
19) 4817 Loenga - Frogner Tirsdager og onsdager. Frogner - Eidsvoll Onsdager og torsdager. 46) 5564, 5735, 22735 Mandager - torsdager unntatt helligdager. Kjgres bare etter seerskilt 71) 41953 Mandager, onsdager og fredager unntatt helligdager.
20) 4822, 21537 Onsdager og torsdager. kunngjgring. 72) 41973 Mandager - torsdager og lgrdager unntatt helligdager.
21) 4836, 41647, 41648 Onsdager. 47) 5565 Mandager - torsdager unntatt helligdager og dag for helligdag. Kjgres bare etter szerskilt
22) 4840 Fredager. Kjgres bare etter seerskilt kunngjgring. kunngjgring.
23) 4843, 41632, 41645 Torsdager unntatt helligdager. 48) 5566, 41610, 41629 Fredager unntatt helligdager. Kjgres bare etter saerskilt kunngjgaring.
24) 4844 Eidsvoll - Klgfta Torsdager unntatt helligdager. Klgfta - Loenga Fredager unntatt dag etter | 49) 5567 Helligdag for hverdag. Kjgres bare etter saerskilt kunngjaring.
helligdag. 50) 5569, 5933, 5935 Mandager - torsdager unntatt helligdager og dag fer helligdag.
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Jernbaneverket

BLAD NR. 9 RUTEORD. NR. GJELDER FRA OG MED:
SK@YEN - OSLO S - EIDSVOLL 161.1 Sgndag 11. desember 2011
1) 44,56, 322, 326, 330, 334, 405, 1671, 1675, 1676, 1679, 1680, 1683, 1684, 1688, 2154, 2157, 25) 4865 Torsdager. 51) 5571, 5719, 5821, 5826, 5827, 5828, 5937, 5939, 21673, 22719 Helligdag fgr hverdag.
2158, 2161, 2162, 2165, 2166, 2169, 2170, 2173, 2177 Sgndager - fredager. 26) 5003, 21533, 40964 Mandager, torsdager og fredager. 52) 5706, 5806, 5808, 5814 Tirsdager - fredager unntatt dag etter helligdag.
2) 54,4805, 4806, 5073, 5074, 5823, 21526, 21527, 21528, 21563, 21603, 21604, 21626 Lgrdager. | 27) 5005, 5075, 21535, 21548, 21550, 21624 Tirsdager og onsdager. Kjares bare etter seerskilt 53) 5718, 5820, 10353, 21675, 45989 Hverdag etter helligdag.
3) 306, 310, 314, 318, 505, 507, 1004, 1006, 1008, 1010, 1014, 1018, 1022, 1655, 1656, 1659, kunngjaring. 54) 5734 Onsdager, torsdager og fredager unntatt helligdager og dag etter helligdag. Kjgres bare
1660, 1663, 1664, 1667, 1668, 1672, 2107, 2108, 2114, 2117, 2118, 2121, 2122, 2125, 2126, 28) 5007, 21062 Tirsdager og onsdager. etter saerskilt kunngjaring.
2129, 2130, 2133, 2134, 2137, 2138, 2141, 21565 Mandager - Ilgrdager unntatt helligdager. 29) 5021, 5022, 5032 Tirsdager og torsdager unntatt helligdager. 55) 5736 Lgrdager unntatt dag etter helligdag. Kjgres bare etter seerskilt kunngjaring.
4) 406, 2178, 41988 Mandager - lgrdager. 30) 5031 Tirsdager, torsdager og lgrdager unntatt helligdager. 56) 5738, 21567, 41910 Sgndager unntatt dag etter helligdag.
5) 502, 4011, 5716, 5737, 11626, 11655, 21655, 22737, 23411, 41935 Lgrdager unntatt helligdager. | 31) 5057, 5058 Onsdager og torsdager unntatt helligdager. 57) 5800, 10351, 45944, 45949, 45962, 45965 Tirsdager - fredager unntatt helligdager og dag etter
6) 535 Mandager - torsdager og lgrdager. 32) 5060 Onsdager, torsdager og fredager unntatt helligdager. helligdag.
7) 545 Fredager og sgndager. 33) 5061 Tirsdager, onsdager og torsdager unntatt dag far helligdag. 58) 5802, 5811 Mandager - fredager unntatt helligdager. Kjgres bare etter seerskilt kunngjgring.
8) 1038, 5572, 5708, 5730, 5732, 5936, 41906 Tirsdager - lgrdager unntatt dag etter helligdag. 34) 5064, 20104 Mandager unntatt helligdager. 59) 5931, 48215 Fredager.
9) 1040, 4851, 4852, 4858, 4861, 20113, 21508, 21556, 41633, 41634, 41970, 45964, 48206 35) 5066 Tirsdager - fredager unntatt helligdager. 60) 11654 Dal - Lillestrgm Alle dager. Lillestrom - Skgyen Helligdager.
Sgndager. 36) 5071, 5072, 21534, 21538, 21620, 44660, 44661 Mandager - fredager. 61) 12001, 12002 Mandager og torsdager unntatt helligdager.
10) 1042, 5715, 11523, 11628, 22715 Helligdager. 37) 5076, 21529 Onsdager og torsdager. Kjgres bare etter saerskilt kunngjgaring. 62) 21552, 41960 Tirsdager, torsdager og lgrdager unntatt dag etter helligdag.
11) 1653 Skayen - Lillestram Mandager - fredager unntatt helligdager. Lillestram - Dal Alle dager. 38) 5077, 21544, 21546, 21622 Mandager, torsdager og sgndager. 63) 21672, 41971 Fredager unntatt helligdager.
12) 2174 Skayen - Strgmmen Sgndager - fredager. Strammen - Lillestram Mandager - lgrdager. 39) 5078, 21531 Mandager, tirsdager og fredager. 64) 22913 Mandager, tirsdager, onsdager, fredager og lgrdager unntatt helligdager.
13) 4001, 21653, 23401, 41913 Mandager, tirsdager, onsdager og fredager unntatt helligdager. 40) 5252 Tirsdager - fredager unntatt helligdager. Kjgres fra og med 29. mai 2012. 65) 22981, 41981 Mandager - torsdager, lardager og sgndager.
14) 4008, 21652 Onsdager - sgndager unntatt dag etter helligdag. 41) 5254 Tirsdager - fredager unntatt helligdager.Kjares til og med 25. mai 2012. 66) 40965 Tirsdager, onsdager og lgrdager.
15) 4801 Loenga - Frogner Mandager. Frogner - Eidsvoll Tirsdager. 42) 5256, 5816, 41630, 41631, 41676, 41677 Lordager unntatt dag etter helligdag. 67) 41640, 41641 Fredager unntatt dag etter helligdag.
16) 4802, 4824, 4835, 4862, 5241, 5242 Tirsdager. 43) 5261, 5262 Mandager og tirsdager unntatt helligdager. 68) 41642 Torsdager unntatt helligdager. Kjgres bare etter seerskilt kunngjaring.
17) 4811, 4855, 4857, 4866, 5938, 21061, 41637, 41638, 41924 Mandager. 44) 5506 Tirsdager - fredager unntatt helligdager. Kjgres bare etter saerskilt kunngjgaring. 69) 41643 Fredager unntatt dag etter helligdag. Kjgres bare etter saerskilt kunngjaring.
18) 4813, 4820 Onsdager og fredager. 45) 5509, 5707, 5803, 5805, 5809, 22707 Mandager - torsdager unntatt helligdager. 70) 41922 Torsdager, fredager og lgrdager.
19) 4817 Loenga - Frogner Tirsdager og onsdager. Frogner - Eidsvoll Onsdager og torsdager. 46) 5564, 5735, 22735 Mandager - torsdager unntatt helligdager. Kjgres bare etter seerskilt 71) 41953 Mandager, onsdager og fredager unntatt helligdager.
20) 4822, 21537 Onsdager og torsdager. kunngjgring. 72) 41973 Mandager - torsdager og lgrdager unntatt helligdager.
21) 4836, 41647, 41648 Onsdager. 47) 5565 Mandager - torsdager unntatt helligdager og dag for helligdag. Kjgres bare etter szerskilt
22) 4840 Fredager. Kjgres bare etter seerskilt kunngjearing. kunngjaring.
23) 4843, 41632, 41645 Torsdager unntatt helligdager. 48) 5566, 41610, 41629 Fredager unntatt helligdager. Kjgres bare etter saerskilt kunngjgaring.
24) 4844 Eidsvoll - Klgfta Torsdager unntatt helligdager. Klgfta - Loenga Fredager unntatt dag etter | 49) 5567 Helligdag for hverdag. Kjgres bare etter saerskilt kunngjaring.
helligdag. 50) 5569, 5933, 5935 Mandager - torsdager unntatt helligdager og dag fer helligdag.
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BLAD NR. 10 RUTEORD. NR. GJELDER FRA OG MED:
EIDSVOLL - DOMBAS 161.1 Sgndag 11. desember 2011
1) 44,47, 322, 325, 326, 329, 330, 333, 334 Sgndager - fredager. 18) 5256, 41677 Lgrdager unntatt dag etter helligdag. 32) 5735 Eidsvoll - Brumunddal Mandager - torsdager unntatt helligdager. Brumunddal - Dombas
2) 306, 309, 310, 313, 314, 317, 318 Mandager - lgrdager unntatt helligdager. 19) 5261, 5262, 20347, 20348 Mandager og tirsdager unntatt helligdager. Tirsdager - fredager unntatt dag etter helligdag. Kjgres bare etter saerskilt kunngjgaring.
3) 308 Dombas - Lillehammer Mandager - Igrdager unntatt helligdager. Lillehammer - Eidsvoll Alle | 20) 5267, 5268 Tirsdager unntatt helligdager. 33) 5736, 41630 Lgrdager unntatt dag etter helligdag. Kjgres bare etter saerskilt kunngjaring.
dager. 21) 5269, 5270 Tirsdager unntatt helligdager. Kjgres bare etter saerskilt kunngjaring. 34) 5738 Sgndager unntatt dag etter helligdag.
4) 405 Eidsvoll - Minnesund Sgndager - fredager. Minnesund - Dombas Mandager - lgrdager. 22) 5706 Dombas - Ringebu Mandager - torsdager unntatt helligdager. Ringebu - Eidsvoll Tirsdager - | 35) 5931 Eidsvoll - Brennhaug Fredager. Brennhaug - Dombas Lgrdager.
5) 406 Mandager - lgrdager. fredager unntatt dag etter helligdag. 36) 5933 Mandager - torsdager unntatt helligdager og dag far helligdag.
6) 2343 Mandager - fredager unntatt helligdager. Kjares til og med 25. mai 2012. 23) 5707 Eidsvoll - Dovre Mandager - torsdager unntatt helligdager. Dovre - Dombas Tirsdager - 37) 5935 Eidsvoll - Kvam Mandager - torsdager unntatt helligdager og dag far helligdag. Kvam -
7) 2353 Mandager - fredager unntatt helligdager. Kjares fra og med 29. mai 2012. fredager unntatt dag etter helligdag. Dombas Tirsdager - fredager unntatt helligdager og dag etter helligdag.
8) 4801, 4802, 5241, 5242, 6210, 6212 Tirsdager. 24) 5708, 5730, 5732 Tirsdager - lgrdager unntatt dag etter helligdag. 38) 5936 Dombas - Sjoa Mandager - fredager unntatt helligdager. Sjoa - Eidsvoll Tirsdager - lgrdager
9) 4805, 4806 Lgrdager. 25) 5709 Eidsvoll - Tretten Mandager - fredager unntatt helligdager. Tretten - Dombas Tirsdager - unntatt dag etter helligdag.
10) 4811 Mandager. lgrdager unntatt dag etter helligdag. 39) 5937, 5939 Helligdag far hverdag.
11) 4813, 4820 Onsdager og fredager. 26) 5715 Helligdager. 40) 5938 Dombas - Espa Sgndager. Espa - Eidsvoll Mandager.
12) 4817, 4822 Onsdager og torsdager. 27) 5716, 5737 Lardager unntatt helligdager. 41) 10351 Tirsdager - fredager unntatt helligdager og dag etter helligdag.
13) 4824 Hove - Brgttum Mandager. Brgttum - Eidsvoll Tirsdager. 28) 5718, 10353 Hverdag etter helligdag. 42) 41629 Fredager unntatt helligdager. Kjares bare etter saerskilt kunngjaring.
14) 4843, 4844, 41645 Torsdager unntatt helligdager. 29) 5719 Eidsvoll - Tretten Helligdag fer hverdag. Tretten - Dombas Hverdag etter helligdag. 43) 41633, 41634 Sgndager.
15) 5252 Tirsdager - fredager unntatt helligdager. Kjgres fra og med 29. mai 2012. 30) 5733 Eidsvoll - Favang Mandager - fredager unntatt helligdager. Favang - Dombas Tirsdager - 44) 41640 Otta - Fron Torsdager unntatt helligdager. Fron - Eidsvoll Fredager unntatt dag etter
16) 5253 Eidsvoll - Rudshggda Mandager - fredager unntatt helligdager. Rudshggda - Dombas lgrdager unntatt dag etter helligdag. helligdag.
Tirsdager - lgrdager unntatt dag etter helligdag. 31) 5734 Onsdager, torsdager og fredager unntatt helligdager og dag etter helligdag. Kjgres bare 45) 41642 Torsdager unntatt helligdager. Kjgres bare etter seerskilt kunngjaring.
17) 5254 Tirsdager - fredager unntatt helligdager.Kjares til og med 25. mai 2012. etter seerskilt kunngjgring. 46) 41647, 41648 Onsdager.
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BLAD NR. 10 RUTEORD. NR. GJELDER FRA OG MED:
EIDSVOLL - DOMBAS 161.1 Sgndag 11. desember 2011
1) 44,47, 322, 325, 326, 329, 330, 333, 334 Sgndager - fredager. 18) 5256, 41677 Lgrdager unntatt dag etter helligdag. 32) 5735 Eidsvoll - Brumunddal Mandager - torsdager unntatt helligdager. Brumunddal - Dombas
2) 306, 309, 310, 313, 314, 317, 318 Mandager - lgrdager unntatt helligdager. 19) 5261, 5262, 20347, 20348 Mandager og tirsdager unntatt helligdager. Tirsdager - fredager unntatt dag etter helligdag. Kjgres bare etter saerskilt kunngjgaring.
3) 308 Dombas - Lillehammer Mandager - Igrdager unntatt helligdager. Lillehammer - Eidsvoll Alle | 20) 5267, 5268 Tirsdager unntatt helligdager. 33) 5736, 41630 Lgrdager unntatt dag etter helligdag. Kjgres bare etter saerskilt kunngjaring.
dager. 21) 5269, 5270 Tirsdager unntatt helligdager. Kjgres bare etter saerskilt kunngjaring. 34) 5738 Sgndager unntatt dag etter helligdag.
4) 405 Eidsvoll - Minnesund Sgndager - fredager. Minnesund - Dombas Mandager - lgrdager. 22) 5706 Dombas - Ringebu Mandager - torsdager unntatt helligdager. Ringebu - Eidsvoll Tirsdager - | 35) 5931 Eidsvoll - Brennhaug Fredager. Brennhaug - Dombas Lgrdager.
5) 406 Mandager - lgrdager. fredager unntatt dag etter helligdag. 36) 5933 Mandager - torsdager unntatt helligdager og dag far helligdag.
6) 2343 Mandager - fredager unntatt helligdager. Kjares til og med 25. mai 2012. 23) 5707 Eidsvoll - Dovre Mandager - torsdager unntatt helligdager. Dovre - Dombas Tirsdager - 37) 5935 Eidsvoll - Kvam Mandager - torsdager unntatt helligdager og dag far helligdag. Kvam -
7) 2353 Mandager - fredager unntatt helligdager. Kjares fra og med 29. mai 2012. fredager unntatt dag etter helligdag. Dombas Tirsdager - fredager unntatt helligdager og dag etter helligdag.
8) 4801, 4802, 5241, 5242, 6210, 6212 Tirsdager. 24) 5708, 5730, 5732 Tirsdager - lgrdager unntatt dag etter helligdag. 38) 5936 Dombas - Sjoa Mandager - fredager unntatt helligdager. Sjoa - Eidsvoll Tirsdager - lgrdager
9) 4805, 4806 Lgrdager. 25) 5709 Eidsvoll - Tretten Mandager - fredager unntatt helligdager. Tretten - Dombas Tirsdager - unntatt dag etter helligdag.
10) 4811 Mandager. lgrdager unntatt dag etter helligdag. 39) 5937, 5939 Helligdag far hverdag.
11) 4813, 4820 Onsdager og fredager. 26) 5715 Helligdager. 40) 5938 Dombas - Espa Sgndager. Espa - Eidsvoll Mandager.
12) 4817, 4822 Onsdager og torsdager. 27) 5716, 5737 Lardager unntatt helligdager. 41) 10351 Tirsdager - fredager unntatt helligdager og dag etter helligdag.
13) 4824 Hove - Brgttum Mandager. Brgttum - Eidsvoll Tirsdager. 28) 5718, 10353 Hverdag etter helligdag. 42) 41629 Fredager unntatt helligdager. Kjares bare etter saerskilt kunngjaring.
14) 4843, 4844, 41645 Torsdager unntatt helligdager. 29) 5719 Eidsvoll - Tretten Helligdag fer hverdag. Tretten - Dombas Hverdag etter helligdag. 43) 41633, 41634 Sgndager.
15) 5252 Tirsdager - fredager unntatt helligdager. Kjgres fra og med 29. mai 2012. 30) 5733 Eidsvoll - Favang Mandager - fredager unntatt helligdager. Favang - Dombas Tirsdager - 44) 41640 Otta - Fron Torsdager unntatt helligdager. Fron - Eidsvoll Fredager unntatt dag etter
16) 5253 Eidsvoll - Rudshggda Mandager - fredager unntatt helligdager. Rudshggda - Dombas lgrdager unntatt dag etter helligdag. helligdag.
Tirsdager - lgrdager unntatt dag etter helligdag. 31) 5734 Onsdager, torsdager og fredager unntatt helligdager og dag etter helligdag. Kjgres bare 45) 41642 Torsdager unntatt helligdager. Kjgres bare etter seerskilt kunngjaring.
17) 5254 Tirsdager - fredager unntatt helligdager.Kjares til og med 25. mai 2012. etter seerskilt kunngjgring. 46) 41647, 41648 Onsdager.
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Jernbaneverket

BLAD NR. 11 RUTEORD. NR. GJELDER FRA OG MED:
TRONDHEIM S - DOMBAS 161.1 Seondag 11. desember 2011
1) 44,47, 446, 450, 454, 10446, 10450, 10454 Sgndager - fredager. 11) 5709, 5732, 5733 Tirsdager - lgrdager unntatt dag etter helligdag. 19) 5917, 5938 Sgndager.
2) 405 Mandager - lgrdager. 12) 5718 Trondheim S - Kongsvoll helligdag fgr hverdag, Kongsvoll - Dombas 20) 5920 Tirsdager.
3) 406 Trondheim S - Soknedal sgndager - fredager, Soknedal - Dombas mandager - lgrdager. hverdag etter helligdag. 21) 5931 Lgrdager.
4) 413, 5716, 5737, 25701 Lerdager unntatt helligdager. 13) 5719 Hverdag etter helligdag. 22) 5933 Dombas - Fokstua mandager - torsdager unntatt helligdager og dag fer helligdag,
5) 414, 5715 Helligdager. 14) 5730 Trondheim S - Lundamo mandager - fredager unntatt helligdager, Lundamo - Dombas Fokstua - Trondheim S tirsdager - fredager unntatt helligdager og dag etter helligdag.
6) 417, 10382 Lgrdager og helligdager. tirsdager - Igrdager unntatt dag etter helligdag. 23) 5935 Tirsdager - fredager unntatt helligdager og dag etter helligdag.
7) 418 Helligdag fer hverdag. 15) 5734 Onsdager, torsdager og fredager unntatt helligdager og dag etter helligdag. 24) 5937 Dombas - Garli helligdag fgr hverdag, Garli - Trondheim S hverdag etter helligdag.
8) 5706 Mandager - torsdager unntatt helligdager. Kjares bare etter saerskilt kunngjgring. 25) 5939 Dombas - Fokstua helligdag fer hverdag, Fokstua - Trondheim S hverdag etter helligdag.
9) 5707 Tirsdager - fredager unntatt dag etter helligdag. 16) 5735 Tirsdager - fredager unntatt dag etter helligdag. Kjeres bare etter seerskilt kunngjering. 26) 12344, 12347 Onsdager.
10) 5708 Trondheim S - Kongsvoll mandager - fredager unntatt helligdager, Kongsvoll - Dombas 17) 5736 Leordager unntatt dag etter helligdag. Kjeres bare etter seerskilt kunngjering.
tirsdager - lgrdager unntatt dag etter helligdag. 18) 5738 Sendager unntatt dag etter helligdag.
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