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INTRODUCTION

Special event traffic is that traffic attracted to certain
special social functions where these functions occur only a few
times each year or only once in several years, These special
events may be sports events, religious gatherings, political
rallys, or any other event that infrequently attracts people.
These special events may attract large numbers of people, there-
fore, a means of transportation must be provided. This trans-
portation can be provided by private automobiles, public
transit, or by walking.

This thesis deals with the transportation system for the
new stadium at Kansas State University. The main goal of the
new football stadium is to make the games as entertaining as
possible., The transportation system for the stadium should
enhance this goal. Certainly, the transportation system should

not detract from this goal

Need for the S tudy

One reason for this study was to furnish a guideline for
the athletic department, This guideline suggests some physical
improvements that need to be undertaken as well as improved
methods of operation that will make the facility operate more
efficiently,

Another reason for this study was to suggest some changes
that the city, state, and other authorities need to make.

Especially, to suggest some improvements that must be completed



if the stadium is to be expanded.

There was also a need for collecting design data, These
data could be used for design purposes, In the expansion of
the Kansas State University Stadium Facilities or for the
design of similar facilities elsewhere, these data should be
useful, One of the design elements considered to be important
was the vehicle occupancy rate. Another important element was
the capacities of the different systems elements, These ele-
ments included the street system, the lot entrances, the
parking ticket sellers, and the parking attendants., Another
important thing that needed to be found was the total number
of cars that could be parked in the 1lots,

Another purpose of this study was to evaluate the present
system of operation and to consider other means of bringing
people to the stadium, In this investigation, it was the
intended purpose to see if these alternatives would be practical
and 1if so, to compare these alternatives,

Another reason for the study was to attempt to find out
where the people come from and if they stop in Manhattan before
and/or after the game. It was believed that this information
could be obtained from an Origin Destination (0-D) study., 1If
so, the information could be used as promotional propaganda
provided the results showed the extent to which out-of-town

people stopped and spent money in Manhattan,

Description of the Study Area

The main emphasis of the study was on the stadium parking

lots and the lot entrances, (See Fig. 1) Also of interest



were the surrounding streets, The intersections considered
important were: Claflin Road and Denison Avenue, Claflin
Road and College Avenue, Claflin Road and North Manhattan
Avenue, Kimball Avenue and Highway K-~113, North Manhattan
Avenue and Highway U.S.-24, College Avenue and Marlatt Avenue,
Denison Avenue and Marlatt Avenue, Marlatt Avenue and Highway
UsSe=-24, and Browning Avenue and Claflin Road., (See Fig. 2
and 3) For the remainder of this paper street names will be
used without "avenue," "street" or'road" as the case may be,
For a more detailed map of the Manhattan street system, see
Appendix A, The highway system serving Manhattan was also
considered important because most of the people from outside
of Manhattan would arrive by means of the highway (either by

bus or car). (See Fig., 3)

®INDICATES GATE FOR EACH LOT

Fige l. Stadium Parking Lots and Lot Entrances,



Fig. 2, The Surface Street System
Surrounding the New Stadium.,



Fige 3, Surrounding Highway System
and Major Streets,



All of the games started at 1:30 P,M, In this report, the
games will be referred to by number instead of by opponent,
(See Table 1) The team's "won-loss" record and the opponent
are two important determinants of the number of people that
will come to watch a certain game., A list of opponents and

the game scores is given in Table 2.

Table 1, Game Numbers, Opponents, and Attendance

Game Number Opponent *Attendance
1 Colorado State 22,641
2 Iowa State *%31,507
3 Missouri 26,449
4 Kansas *%%35,937
5 Oklahoma State 17,645

*attendance figure furnished by the athletic ticket office
**included 8,800 band students most of which came by bus
***this was a capacity crowd

Table 2, Opponents and Game Scores

Opponent Game Location Opp. K.S.
Colorado State Manhattan 0 21
Penn State Univ, Park 25 9
v.P.I. Blacksburg 19 34
Iowa State Manhattan 23 14
Colorado Boulder 37 14
Missouri Manhattan 56 20
Oklahoma Norman 35 20
Nebraska Linco n 0 12
Kansas Manhattan 38 29

Oklahoma State Manhattan 14 21




PROCEDURE AND METHODS OF DATA COLLECTION

Vehicle Occupancy

In order to obtain the vehicle occupancy ratesg occupancy
counts were made at the parking lot gates, (See Fig. 1) The
counts were taken for thirty minute periods, The reason for
this decision was to determine i1f the occupancy rate was
different for different time periods. The occupancy counts
were taken by people that were hired to do this, These people
were positioned at the lot entrances to which they were assigned,
They were each furnished a number of tally sheets which were
made for this purpose only. They were instructed to count the
people in each car as it entered the gate and put a mark on the
tally sheet in the proper column indicating the number of people
in the car, They used a different tally sheet every thirty
minutes, The tally sheets had one section for students and one
section for non=-students, The counters were to separate the
students and non-students by checking for student campus park-
ing stickers on the cars. These occupancy counts were taken
only before the game, The above procedure was used at all
six gates (one, two, three, four, six, and seven; see Fig., 1)
for games one and two., Gate number 5 was the entrance to the
employee lot. Since the employees were to have arrived before
the other gates opened, no data were gathered at gate 5. For
game number three the above procedure was used at gates three,
four, and six only,

At games four and five, five minute occupancy counts were

taken at each of the six gates, This was done in order to



save on the cost of the data collection, The five minute
counts were taken in the same manner as the thirty minute
occupancy counts except that the counters changed tally sheets
every 5 minutes instead of every 30 minutes. From the five
minute occupancy count, it was possible to obtain a thirty

minute occupancy count as well as the five minute vehicle

count,

Vehicle Counts

Five minute vehicle counts were taken at the gates by
hired personnel, These people were each furnished a hand
counter and a tally sheet. They were positioned at the gates
the same as the thirty-minute occupancy counters were. They
were instructed to count the cars as they passed the gate and
record the counter reading every five minutes, These five
minute vehicle counts were taken both before and after each
game, The pre-game counts were started about 11:30 A.,M. and
ended about game time., The post-game counts were started at
the end of the game and continued until the lots were nearly
empty. The above method was used at all six gates for the
first three games, Before games four and five a five minute
occupancy count was taken instead of a five minute vehicle
count., It was possible to obtain the 5 minute vehicle count
for the entering traffic from this five minute occupancy
count. After games four and five, five minute vehicle counts
of the exiting traffic was taken the same as for the other

games,



Photographs Taken from Airplane

In order to locate the traffic bottle necks aerial pic-
tures of trouble spots were taken, The airplane circled the
area of the football stadium approximately once every five
minutes, On each circling of the stadium, pictures were taken
of the intersections and parking lots that were of interest,

As the pictures were taken, the time of exposure and location
was recorded,

At the first game, pictures were taken from twelve o'clock
noon until one~thirty in the afternoon., These photographs were
developed and made up in three inch by five inch black and
white pictures, The weather did not permit the taking of
pictures after the game,

At the second game, no pictures were taken before the
game because of the weather, However, the weather cleared and
pictures were taken during half-time, These pictures were used
to determine the numbers of cars parked in each of the lots,
Pictures were also taken of the nearby surface streets in
order to determine the number of cars parked on them, Pic-
tures were taken after the game from four~fifteen until five
o'clock in the afternoon, These pictures were developed and
processed as color slides which were much easier to view than
were the black and white pictures,

No pictures were taken at the third game because of bad
weather,

At the fourth game, pictures were taken both before and

after the game., The picture taking did not begin as scheduled,
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however, because of inclement weather, Pictures were taken
from noon until two o'clock, After the game, pictures were
taken from four~thirty until five o'clock at which time it

was getting too dark to take pictures, These pictures were

also developed as color slides,

Observations

The reason for including this as a means of data collec-
tion is that it was impossible to have organized data collecting
systems for all the things in which this paper is concerned.,

One of the things that was noticed by observation was the
fact that the people selling parking tickets to cars as they
entered the lots were required to place a ticket under the
windshield wiper of each car. Placing a ticket under the wind-
shield wiper of each car was a waste of time and served no
purpose, therefore this practice should be eliminated.

It was noticed that the shuttle buses were having to "fight"
the traffic too much since no special route was provided. Rela-
tively few people used these buses, This may have been because
no special route was provided, thus causing the buses to take
too long getting to the stadium and back,

Another thing that was noticed was the fact that conges=-
tion resulted on K-177 south at the Missouri and K,U. games.
This congestion backed traffic up to and on Interstate 70

which is ten miles south of the city.
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Information from Connected Agencies

One of the things that was needed was the total attendance
figures for the games, This was obtained from the KSU Athletic
Department, The number of people that rode the shuttle buses
was obtained from the bus companies, The city furnished in-

formation about street widths where needed,

0~D Study

A trial Origin-Destination (0-D) Study was conducted in
an attempt to find out where people came from., It was also
to find out if the out-of-town people stopped in Manhattan
before and/or after the game, The Study was conducted by
handing out questionnaires at the gates, At game number
three, a trial run was made to see if the percentage of ques-
tionnaires returned was high enough to warrant handing out a
much larger number at the fourth game., At the third game,
1,000 questionnaires were handed out, (See Appendix E) The
questionnaires were a bright pink in color and were numbered
with the number of the gate at which they were handed out,
The questionnaires were distributed in lots one, three, four,
and seven., They were given to approximately every third car,
At gates one and seven the person handing out the question=-
naires explained the purpose and importance of the question-
naire, At gate three, the questionnaire was handed to the
drivers with no explanation, In lot four, the questionnaires
were handed to the drivers after they were parked and the

importance and purpose of the questionnaire was briefly
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explained, The reason for handing the questionnaires out in
three different ways was to determine which procedure gave

the best return, But of the 1,000 questionnaires handed out,
less than 50 were returned, With such a small returan no
valuable results could be obtained from the questionnaires,
therefore no questionnaires were handed out at any of the
remaining games, One thing that was thought to have had an
effect on the return was that a large number of political
papers were also handed out at this game., Another reason
might have been the method of collection. The people were
instructed to leave the questionnaires in the stadium after
the game, The reason for this method of collection was because
of the lack of money to do it some other way. On the day of
this game, however, the wind was blowing very hard and people
might not have left them because they thought that they might
blow away, Some of the questionnaires might have blown away
but in a search of the area downwind from the stadium very few
were found., The above are only possible reasons for the low

return, No one will ever know why the returns were so low.
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EVALUATION OF THE DATA

Occupancy Rates

The occupancy count data were reduced to a usable form
by hand. This was done by counting the marks on the tally
sheets. By counting the marks one could find the number of
cars that were in each category. The categories were one,
two, three, four, five, six, seven, eight, nine, and greater
than or equal to ten persons per vehicle. These reduced
data were punched on IBM cards in a format that would work
with a program that had been developed to do the needed cal-
culations. The computer program is presented in Appendix B.
The output from this program is in Appendix C.

It was found that the occupancy rate varied from game to
game, but was about 3.2, (See Appendix C) For game number
one, it can be seen that the average occupancy rate was 3,07
which is a little lower than the other occupancy rates. The
probable reason for this was that in the occupancy count for
this game all the cars that had more than four persons were
considered to have only five persons in them. In the other
four games, these cars were separated into six more categories:
five, six, seven, eight, nine, and equal to or greater than
ten persons per vehicle.

The occupancy data were evaluated by statistical tests.
The method of statistical analysis used was taken from "Concepts
and Methods of Experimental Statistics" by H. C. Fryer (10).

The method used was the analysis of variance technique explained
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in section 9.2 of the above reference. A level of significance
of five percent was used for all of the statistical tests.
The hypotheses tested were:
l. The occupancy rate for any lot equals the occupancy
rate of any other lot,.
2. The occupancy rates for any game equals the occupancy
rate for any other game.
3. The occupancy rate for any time period equals the
occupancy rate for any other time period.
4, The student occupancy rate equals the non~-student
occupancy rate,
It was concluded from the statistical tests that all

hypotheses should be accepted.

Vehicle Counts

The vehicle counts were reduced by hand. This was done
by taking the difference between the recorded counter readings
and then putting the flow rates so obtained in a tabular form.
The reduced data are presented in Appendix D, The data in
Appendix D give the five minute vehicle flow rates (vehicles
per five minutes)., These flow rates are equal to the number
of vehicles that enter the gates in a five minute period.

All of the gates provide two traffic lanes, therefore all of
the flows are for two lanes of traffic., The total flow rate
in Appendix D is the sum of the individual gate flow rates.

From Appendix D it can be seen that the maximum entering rate

for a single gate is about 60 vehicles per min. (720 veh./hr.).
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The maximum entering flow rate (total for all gates) is about
275 per 5 minutes (3300 veh,/hr.,)., Also these data show that
the maximum exiting rate for a single gate is about 125 veh,/
5 min, (1500 veh,/hr.,)., The maximum exit flow rate (total for
all gates) was about 625 veh,/5 min, (7500 veh,/hr.). The
exiting flow rate is approximately twice as large as the
entering flow rate, One reason for this is the fact that the

entering cars must purchase tickets as they enter the gates,

Aerial Photos

The pictures taken of the traffic from the airplane pro-
vided an excellent record of what happened on the day of the
game, From these prerecorded happenings it was easy to see
what was taking place. A fifteen minute account of the
traffic back-up taken from the photos for various games is

presented below,
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Game Number One
Colorado State at Manhattan
Fitnal Score - K.S. 21 and Colorado State 0

The airplane was up by 12:00 noon. At this time, there
seemed to be a lot of traffic on and around the campus, but
it did not appear that this congestion was caused by a back-up
from the gtadium, By 12:15 P.M., traffic was backed up on
Denison south to the intersection of Claflin., From this
intersection, at this time, about 20 cars were backed up to
the east as well as about 35 cars to the south, One reason
for this congestion developing so early was the fact that the
police officer responsible for directing the traffic at the
intersection of Denison and Kimball was forming only one lane
of traffic west on Kimball, The traffic from the south was
having to share their moving time with the cars from the
north. All other streets seemed to be operating normally.

By 12:30 P.M,, conditions were much the same as they were
at 12:15 P,M., At the intersection of North Manhattan and
Claflin, a queue of about 30 cars was backed up on the south
approach to this intersection., At the intersection of Kimball
and Denison the officer had started forming two lanes of
traffic, College south had about 50 cars starting to back up.

By 12:45 P.M., traffic was backed up on College south to
the intersection of College and Claflin (two lanes). From
this intersection, about 15 cars were backed up to the south,
about 5 to the west, and approximately 20 to the east., Traffic

was backed up Denison south to the intersection of Claflin
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and east on Claflin to the intersection of North Manhattan
and the south for about a block., By this time, a queue was
starting to form at the intersection of North Manhattan Ave.,
and US-24, The reason for this queue forming was that the
people could not turn onto Claflin at the intersection of
Claflin and Manhattan, A queue was also starting to form on
Kimball west of the stadium,

By 1:00 P.M,, a queue was forming on US-24 at the inter-
section of Marlatt, Kimball traffic was backed up to K-113,
This queue had about 50 cars backed up on K-113 (see Fig. 4).
This situation is dangerous because K-113 is a two lane high-
way and this blocks the roadway. At this time, most of the
other streets were the same as they were at 12:45 P.M,

By 1:15 P,M,, Kimball traffic was not backed out on K-113,
US-24 likewise had cleared out, College was no longer backed
up to the intersection of Claflin, Denison south was still
backed up to the intersection of Claflin and Claflin was
still congested, but was not backed up to North Manhattan.

By 1:30 P.M,, there was no noticeable congestion, How-
ever, a few cars were still arriving.

One thing that was noticed was the fact that only two
of the four lanes on Kimball east of the stadium were used.
The two south lanes could turn into gate number seven and
the two north lanes into gate number six. Figure 5 shows
how two lanes can turn into one gate, Plate number one also

shows that when two lanes turn into one gate when there are
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only two lanes of traffic, the facilities are not being fully

utilized.

Fig. 4., Traffic Back=-Up on K-113
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EXPLANATION OF PLATE I

Fig. 5. Intersection of Kimball and Denison and gate
7 showing two lanes of traffic entering
gate 7.,

Fige 6o Gate 6 with no cars entering shows the
waste of entrance capacity.



PLATE I

Fig. 5. Intersection of Kimball and Denison and gate 7

Fig. 6. Gate 6 with no cars entering
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Game Number Two
ITowa State at Manhattan
Final Score - K.S. 14 and Iowa State 2

There were no pictures taken before this game, After
the game, the traffic flow was very good. The results of
this study show that the exiting rate was almost as great
as the capacity of the street system leaving the stadium.
One thing that was noticed was that for post—-game traffic
the officer at the intersection of College and Kimball was
not allowing the cars that were west bound in the north lane

of Kimball a free right turn. (See Fig, 11)
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Game Number Four
Kansas at Manhattan
Final Score - K.S. 29 and Kansas 38

The weather did not permit the airplane to leave the
ground until shortly before 12:00 noon, By 12:15 P.M., cars
were backed up at the intersection of Kimball and Denison,
south for about two blocks, and about 20 cars to the north,

No cars were backed up at the intersection of College and
Kimball, Gate one had cars backed up south for about two
blocks., Claflin was jammed between Denison and Manhattan,
About 40 cars were backed up to the southeast, at the inter=-
section of US~24 and Marlatt,

By 12:30 P.M., the intersection of College and Kimball
was backed up to the west for about two blocks and also to
the north for about two blocks., Gate one was backed up College
almost to Claflin, From the intersection of Denison and Kimball,
cars were backed up south to Claflin, Also, at the intersection
of Denison and Kimball cars were backed up north for about one
block, Claflin was still jammed between Denison and Manhattan.,
US=24 was backed up from the intersection of Marlatt almost
to the intersection of Manhattan,

By 12:45 P,M.,, gate one backed up to Claflin and east
on Claflin for about one block., The intersection of College
and Claflin was also backed up about one block to the south,
The intersection of College and Kimball was backed up to K-113
and south on K~113 to the intersection of Claflin, Gate one

was backed up about the same as before. The intersection of
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Denison and Kimball traffic was backed up about the same as at
12:30 P,M, US-24 was backed up about one block past the inter-
section of Manhattan Avenue,

By 1:00 P.M., gate one was backed up on College to Claflin
and then east on Claflin about one-fourth mile, K=113 was
still backed up from Kimball to Claflin, College was backed
up north from the intersection of Kimball to Marlatt, US-24
was backed up from Marlatt to about one block past the inter-
section of Manhattan., All other streets were about the same
as before.,

By 1:15 P.M., conditions had not changed much from those
at 1:00 P.M,

By 1:30 P.M., Denison and Kimball were backed up south
about a block and north about a half block respectively.,
Claflin was cleared out, Gate one was backed up about one
block south on College., The intersection of College and
Kimball was backed up to K-113, but was not backed out onto
K-113, US-24 had cleared out by this time. Marlatt had also
cleared out,

By 1:45 P,M., cars were still backed up east on Kimball
from the intersection of Browning. Kimball was still backed
up east from gates six and seven to the intersection of
Denison. All other streets were cleared out,

By 2:00 P,M., all streets were back to normal,

There were several things that were found from the
pictures that showed the causes of bottlenecks, A list of

these points with pictures is included below:
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4,

3.

The

24

At the intersection of Denison and Kimball, only

one line of cars was turning from the south onto
Kimball easts, (See Fig., 7) The reason for this was
that an officer was stopping the cars.

At the intersection of College and Kimball, cars were
moving from only one direction at a time, The

reason for this was that an officer at this inter-
section was stopping cars from one direction and
letting cars go from the other direction, (See

Fig. 8)

Kimball was backing traffic up to K-113, Also,

cars were backed up K-113 almost a mile,

There were no cars backed up Denison to the inter-
section of Claflin, but there was a lot of congestion
on Claflin, (See Fig, 9)

Lot number one was not full at 1:30 P.M,

exiting traffic flow at game number four seemed to be

moving very well, Few problems were found from the pictures.

However,

traffic was tied up for several hours after the game

on and around the KSU Campus. This congestion never developed

until after the light was so dim that the taking of pictures

had been

stopped and the plane was on the ground, Since

there were no pictures, an accurate account of the traffic

backup was impossible.,



Figo

Figo

7.

8.

EXPLANATION OF PLATE Il

This figure shows the intersection of
Denison and Kimball, It also shows that
the officer at this intersection is not
allowing both lanes of traffic from the
south to turn west on Kimball,

This figure shows the intersection of
College and Kimball, It also shows that
the officer at this intersection was

letting cars go from only one direction
at a time,
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Fig.

Fig.

7

8.

Intersection of Denison and Kimball

Intersection of College and Kimball
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9.

EXPLANATION OF PLATE III

This figure shows the intersection of
Denison and Claflin, Note that Denison
is not backed up to this intersection
from the intersection of Denison and
Kimball, There should be a free right
turn for the east approach of this inter-
section, With a free right turn the
traffic flow at this intersection would
be improved considerably,

27
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9.

PLATE III

Intersection of Denison and Claflin
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Total Capacity of Surfaced Parking Lots Around the Stadium

The original stadium plans stated that the lots would
accomodate 6,649 cars, The employee lot was supposed to hold
284 cars., The bus lot was supposed to hold approximately
200 buses, The only game at which all lots were filled was
game number four., The number of cars that was counted enter-
ing the six paved lots was 5,554, The number that was counted
from the photos was 5,812 cars in the paved lots, The number
counted from the photos provided the best estimate because
lot one was not full when the counting stopped. Some cars
entered lot two after the counting had stopped. There were
43 buses parked in the bus lot and four buses were parked in
the other lots. The employee lot contained 169 cars., As one
can see the actual number of cars parked is less than the
number suggested by the plans, It is believed that the planners
did not allow for the traffic lanes when they calculated the
capacity of the lots,

The parking lot lay-out plans prepared by Dr, B, L, Smith
(Professor, Civil Engineering Department, Kansas State University)
shows that there are spaces for approximately 6,000 cars in
the six lots to be used by the fans., It would probably be
possible to park this many cars in the paved lots if no
spaces were wasted., The main waste of space is caused by
cars that are allowed to park with too much side clearance
between them and the next car, Some spaces were also wasted
because the parking attendants allowed spaces to go unused,

Some of the traffic lanes left between the parked cars were
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much larger than they should have been. The parking lanes
were layed out by the use of small pieces of flagging with
nails driven in them. It was very difficult for the parking
attendants to see these nails, therefore they parked cars

in the wrong places,

Factors Limiting Capacity

The traffic directors were the people that were positioned
at the intersections, These traffic directors were to keep
the traffic moving in a safe manner, while at the same time
minimizing traffic delay, One of the factors that limited
the capacity of entering traffic was the traffic directors,
For example, at the intersection of Denison and Kimball, the
officer was allowing only one line of traffic from the south
to turn onto Kimball, (See Fig. 7) The officer at the
intersection of College and Kimball was allowing cars to move
from only one direction at a time (See Figure 8). At the
Denison and Claflin intersection the traffic director was
letting traffic only move from one direction at a time, The
West bound lane of Claflin should have had a free right turn
onto Denison, (See Figure 9)

The exiting traffic operation worked very satisfactorily,
The exit rate was almost equal to the estimated street
capacity (1), The officer at the intersection of College
and Kimball was not allowing the two north lanes on Kimball
a free right turn onto College north as he should have been;
otherwise everything appeared to be operating satisfactorily

at this location,
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Look at Overall Picture

The congestion that developed on K-177 south of the city
at game three and four was a problem. A study of the down-
town area was made by the Traffic Engineering Class, Fall
1968. 1In this study the routes for the stadium traffic were
chosen and the capacities of the intersections on these
routes were determined, It was assumed that the intersections
were controlled by traffic officers, therefore the time given
to each direction of movement had to be assumed. The result
of this study showed that the overpass at the south edge of
Manhattan was the limiting factor on the capacity. One solu-
tion to this problem would be to have part of the traffic from
the east on I-70 go through Wamego.

The congestion that developed on US-24 at the intersection
of Marlatt to the southeast was caused by the traffic having
to make left turns at this intersection. At game number four
traffic was backed up on US-24 from this intersection (Marlatt
and US-24) to the intersection of US-24 and North Manhattan
Avenue, A solution to this problem would be to have a traffic
officer at this intersection break the traffic and allow these
turns more time.

The congestion that developed on K-113 south of the
intersection of Kimball was caused by a back up from the
stadium, If the traffic director at College and Kimball

would keep the traffic at this intersection moving it would
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help the congestion on K~113, (See Fig. 4) Also, it is be-
lieved that Kimball should have two lanes of traffic east
before the game and two west after the game,

Most of the other congestion could be reduced with the

proper traffic direction.

0~D Study

No evaluation of the 0-D Study data was attempted because
of the small return of the questionnaires that were handed out,
With such a small return no reliable results could have been

obtained.

Parking on Other than Surfaced Lots Around the Stadium

At game number four, there was a significant number of
cars that were parked on other than the surfaced stadium lots,
There were approximately 513 cars in the dirt lot just east
of lot seven, Approximately 462 cars were parked on the
surface streets. Cars were also parked in other parking lots
and open areas around the stadium., The approximate number
of such cars was 636, This made a total of about 1,600 cars
that were parked in other than the surfaced lots, Using an
occupancy rate of 3.2, this means that over 5000 people,
who drove to the stadium area, did not park in the surfaced

stadium lots,
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CONCLUSIONS

The results of the vehicle counts and the occupancy

counts are listed below:

this

l, The occupancy rate found to exist by this study
was approximately 3,2 persons per vehicle,
2, The maximum entering flow rate for one gate
(2 lanes) was about 720 vehicles per hour,
3, For a single gate (2 lanes) the maximum exit
rate was approximately 1500 vehicles per hour,
4, TFor all six gates the entering flow rate was
approximately 3300 veh,/hr., while the exit rate
was about 7500 veh,/hr,
The following is a list of the trouble spots found by
study:
l. the intersection of Denison and Kimball
2, the intersection of College and Kimball
3, the intersection of Claflin and Denison
4, traffic backed up on Highway U.S.-24
5, ¢traffic backed up on Highway K-113
6, traffic backed up on Highway K-=177 south of
Manhattan
7, back up at the gates
8. lot one not filling on the day of game number 4
until after 2:00 P.M,
9., buses taking too long to get to the stadium
10, dirt lot not filling until after 2:15 P.M., on

the day of game number 4



Below is a list of the reasons for the above trouble

spots.,

1.

2,

3.

4,

The problem at the intersection of Denison and
Kimball was caused by the traffic officer at this
intersection not letting both lanes of traffic on
Denison south turn onto Kimball at the same time,
The trouble at the intersection of College and
Kimball was that the traffic director at this
intersection would not let traffic move from both
directions at the same time.

The problem at Denison and Claflin was caused by

the traffic officer not letting the cars on Claflin
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east have a free right turn as they should have had,

The traffic backing up on Highway U.S.-24 was

caused by the fact that all the stadium traffic had

to make left turns across the south bound traffic
at the intersection of Marlatt and U.S.-24,

The back up on K-113 was partially caused by the
traffic officer at the intersection of College

and Kimball not giving full time to Kimball, but
sharing it with College. Even if the intersection
of College and Kimball were operated in the proper
manner it is believed that traffic would still be
backed up on K-113,

The traffic back up on K-177 south of the city was
caused by the capacity of the overpass not being

great enough to carry the traffic,
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8.

10.
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The back up at the gates was caused by the parking
ticket sellers being required to place tickets
under the windshield wipers of the cars. The back
up wasn't too bad, but if the other bottlenecks
were corrected, this would be the major problem
area,

One reason for lot one taking so long to fill is
because it is larger than any of the other lots.
However, it is believed that with an improved
method of ticket sales lot one could have been
filled by game time.,

The reason for the buses taking so long to get to
the stadium was because they had to compete with
the other traffic,

The reason for the dirt lot filling so late was
because they waited about 30 minutes after lot seven

filled before opening the dirt lot,
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RECOMMENDATIONS

Professional Personnel Needs

The results of this study indicate the need to have some-
one (preferably a traffic engineer) observe the "total
traffic" situation, If anything was causing trouble at one
game, this person would be responsible to see that something
was done before the next game to eliminate this problem if
possible, Also, if someone was observing the traffic, he
could suggest needed construction, If the operational pro-
cedure is changed from those of the past year to those sug-
gested in this study, someone needs to see if the changes

actually improve the operational characteristics of the system,

Needed Physical Improvements

Kimball needs to be two lanes wide in the direction of
the heavy traffic flow between K~113 and College. This can
be done by either making Kimball one way or by widening
(preferably by widening)., This would eliminate the back up
on K-113, Denison between Kimball and Marlatt should be made
one way. The streets that were one way toward the stadium
before the games and one way away from the stadium after the
game should remain so and are listed below.

1, Denison one way between Claflin and Kimball

2., College one way between Claflin and gate number one

3. College one way between Marlatt and Kimball

4, Kimball one way between Denison and gate number six

5. Kimball one way between College and gate number four,



The traffic operation and lane distribution around the

stadium should work as shown in Fig. 10 and Fig. 11,

Entering (pre-game) Traffic Operation

At the intersection of Denison and Kimball the traffic
directors need to keep two lanes of traffic turning from
Denison south onto Kimball west, There should be two lanes

turning from Denison north onto Kimball west.

Fig, 10. Recommended Entering Flow Pattern
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At the intersection of College and Kimball, the two lanes
on College north should both turn left onto the two north
lanes of Kimball, The two lanes on Kimball west should both
be allowed to use the two south lanes on Kimball east of the
intersection, The south lane on Kimball west should also be

allowed to make a free right turn,

Fig. 11, Recommended Exiting Flow Pattern
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At the intersection of Claflin and Denison, the cars on
Claflin east should be given a free right turn onto the east
lane of Denison north, All the other directions would then
have to share the west lane,

At the intersection of U,S.-24 and Marlatt, there should
be a highway patrol car and a highway patrolman directing the
traffic. To do this some sort of system should be set up
about a mile north of the intersection on U.S.-24 to warn the
oncoming traffic that they might have to stop for the game
traffic. The patrolman at this intersection should give as
much time as possible to the left turning vehicles if they
are backing up to the south,

One solution to the back-up on K=177 south of the city
would be to set up a system by which some of the traffic on
I-70 from the east would turn off at the Wamego exit and
follow K=99 to U.S.-24 and U.S.=-24 to Manhattan.,

For the Nebraska games one should expect to have different
problems than those that were present at the K.,U. game., Most
of the Nebraska fans will probably come to Manhattan by either
K-113 or U.S.-24, The places to expect trouble spots to
develop are listed below,

l. Intersection of US-24 and K-113

2. Intersection of US-24 and Marlatt

3. Intersection of K-113 and Marlatt

4, Intersection of K-113 and Kimball

Since these spots are expected to cause trouble there

should be someone (preferably a traffic officer) located
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at these points to direct the traffic,

Exiting (post-game) Traffic Operation

The exiting traffic should operate as shown in Fig. 11,
Most of the movements are the reverse of the entering traffic
movements, An exception to this rule is where two lanes form
one lane of traffic instead of one lane forming two. This
happens at both locations where the lot 2 traffic joins with
the other traffic., (See Fig. 11) A traffic officer needs
to be at these two locations to allocate moving time between

the two traffic movements,

Lot Operation and Improvements

The parking ticket sales should be handled in some other
manner, One thing that would speed up this operation would
be to eliminate the placing of tickets under the windshield
wipers of the cars, Another thing that might speed up the
ticket sales would be to place signs along the approach
streets in such a manner that the fans would see them just
before arriving at the lot gates, These signs should tell
the fans to have their money ready and the amount of the fee.,

In the parking lots there should be a better method of
marking the parking lanes than that used in the fall of 1968,
The reason for this is that the parking attendants had
trouble finding the markings therefore they parked cars in
the wrong places wasting valuable parking space. These
markers should be large enough that they can be seen by the

parking attendants very easily.
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The dirt lot east of lot 7 should be open as soon as lot

7 is full if a large crowd is expected,

Bus Service

A special route should be provided for buses as suggested
by William Smith in his Master's Report "A Systems Approach to
the Study of the Transportation Facilities Serving KSU Stadium,"
(1) This bus service could help traffic problems considerably.
One thing that also needs to be done is to advertise this bus

service so people will know that it 1s available,

Aerial Surveillance

The use of an airplane to watch for and locate the traffic
tie-ups proved to be very efficient because from the air one
can see the total picture, It would be very helpful to traf-
fic movements if an airplane could be the master control for
the traffic directors, When a problem is spotted from the
airplane the traffic directors on the ground would be informed
as to what they should do., The use of the airplane could also
be tied in with a radio station and then the people in the
cars could be directly informed of the traffic conditions
that exist., All of the above recommendations of uses of the
airplane would benefit the movement of traffic considerably,

In this study none of the above uses of the airplane
were carried out. The only use made of the airplane was for
the taking of photographs of the traffic tieups,

Aerial surveillance is used at the Municipal Stadium in

Kansas City., A quote taken from the 1967 Municipal Stadium
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Tran portat on (11) is given below,

The use of the helicopter by the Police Depart-
ment and a local radio station effectively improved
traffic operations in the vicinity of the Stadium.
The broadcast before and after each game helped
auto drivers to avoid potential congestion areas in
advance of arriving at this point, The advice was
current information and provided a valuable service.
The traffic officer in the helicopter was also able
to provide "eyes" for the men on the ground and
enabled the Police Department to dispatch officers
to clear potential congestion areas. The overhead
control and advice should be continued and should
be publicized so that all persons attending the
game are aware of this valuable service,

The use of aerial surveillance (airplane or helicopter)
would no doubt improve the traffic movement at KSU Stadium
the same as it has at the Kansas City Municipal Stadium, As
stated above this would provide "eyes from above" for the
men on the ground. The use of a local radio station to inform

the football fans of developing trouble spots would be helpful,

Improvements for Expansion of Stadium

The new stadium was constructed in such a manner that it
could be expanded from a facility serving 35,000 people to
one serving 50,000 people., The problem of getting these extra
people to the stadium is one that needs more study. The
study should be made well before the stadium is expanded. The
results of this study indicate that unless some drastic improve=-
ments are made on the street system most of the additional

people will have to come to the stadium by shuttle buses,
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59 President's Residence . =772 . .
60 Danforth and Memorial riculture, milling, engineering, research and numerous interest; the other tour of four hours covers the his-
Chapel other fields including a Triga Mark II Reactor for torical t ] 1 of th enic drives on the
61 Thompson Hall nuclear research aud computing centers utilizing 1410 our plus severa! of the scenic drive
THIS MAP 62 King Hall (U.C.) and 1620 computers post and affords the visitor with views of the weapons
. and equipment of a modern Army. Both tours start at
S -
COMPLIMENTS *MANHATTAN FEDERAL *HOME SAVINGS Local corporations have been formed to serve as the Post Headquarters on Kansas Highway K-18.
a means to assist in construction of industrial and re- : : . - .
S S ® Information concerning guided tours is available at

ofF  SAVINGS & LOAN ASSN.

& LOAN ASSN.

37 Farrell Library

search iustallations. Plants can be developed through
the revenue bond method or by private capital.

in modern weapons and tac- 7 &9

the Visitor’s Bureau, Headquarters, Fort Riley, Kans.,

houses, and modern rest rooms.

A 4lane highway leads from Manhattan to the
dam and excellent state and federal highways lead to
Tuttle Creek from every direction, including Interstate
70 only eight miles south of Manhattan.

66442 or telephone BEImont 9-3435. An information
booth to assist Fort Riley visitors is located on Kansas
K-18, opposite Post Headquarters building.

Printed by Ag Prems
Maghattan, Kansas

*FIRST *UNION

NATIONAL BANK

»CITIZENS
STATE BANK

Sites for general industrial use or for research type
industries can be arranged through the Chamber of
Commerce.
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[aNAl

2T~

21
22
23
24
?5
26
27
”8
29

11
32
21

34
33

ho
FORMAT(15F4,0)
FORMAT(4T15)
FORMAT (4A4)
FCRMAT (3A4)
FCRMAT(/4H LCTs14)
FORMAT(4A4+2(FBs09F9e09F10e4))
FCRMAT(6X s SHTCTALSX 92 (F8409F9.,09F10.4))
FCRMAT(/9H ALL LCTS)
FCRMAT(12H TIMF PFRICDsI14s2(FB8e09F9.05F1064))
FCRMAT (32X s 7THCVERAI L)
FCRMAT (65X 38HNC s CAR=FT74094X11HNCe PECPLE=F7eNs&4X10HCCCIIPANCY=FTe4)
FORMAT (20X s 1 1HGAMF NUMRFR,14,5Xs3A4)
FCRMAT(//75X s BHSTUNENTS 317X s 12HNCN~STUDENTS)
FORMAT(/16X+2(3Xs?24H CARS PFCPLE CCCUPANCY))
MAX IMUM NUMBER CF CCCUPANTS/CAR CAN NCT EXCEED 15
DIMENSICN SC(15),FC(15)
MAXIMUM NUMBER CF TIME PERICDS IS 6
MAXIMUM NUMBER CF LCTS IS 10
DIMENSICN DATE(3)
DIMENSICN SCAR(6910)sTCTS(6910)sFCAR(6910)sTCTF(6510)sTITLE(4)
READ NUMBER CF LCTSsNUMBER CF TIME PERICDS AND THE MAXIMUM NUMBER
CF CCCUPANTS/CAR,GAME NUMBER
READ 24NLCTsNTIMESNCLAS sNGAME
RFAD DATE IN CCLUMNS 1=12
RFAD 44 (DATE(TI)s1I=1,3)
PUNCH 27+ NGAMEs (DATE(I)sI=1+3)
PUNCH 28
PUNCH 29
DC 15 K=1,,NLCT
FTC=0.
STC=0.
FTC=0.
STC=C.
PUNCH 204K
DT 10 I=1,NTIMF
RFAD TIME PERICD IN CCLUMN 1=-16
RFAD 39 (TITLE(J)sJ=144)
RFAD DATA
READ 14(SC(J)sJ=1sNCLAS)
READ 15s(FC(J)sJ=14NCLAS)
CCCUPANCY BY TIME PERICD AND LCT
SCAR(I,K)=0,
TCTS(I,K)=0,
FCAR(I4K) =0,
TCTF(I,K)=0C.
DC 11 J=1,NCLAS
FCAR(IsK)=FCAR(IsKI+FC(J)
SCAR(TsK)=SCAR(TsK)+ST(J)
Ad=J
TCTF(IsKIY=TCTF(TsK)+AJXFT(J)
TCTS(IsK)=TCTS(TsX)+AI%ST(J)
CCNTINUE
IF{SCAR(TsK)} 32+32,31
SCCC=0.
GC TC 34
SCZCC=TCTS(IsK)/SCAR(TsK)
IFIFCAR(1,K))33+33,30
FCCC=0.
GC TC 35
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FOCC=TOTF (T aK)/FCAR( T 4K)
TOTAL CCCUPANCY Ry LCT
15 STC=TOTS(1,K)+STO
FTC=TCTF(TI+sK)+FTC
STC=SCAR(T,K)+STC
FTC=FCAR(TsK)+FTC
PUNCH 21 (TITLE(J) sJ=194)sSCAR(T9K) s TCTS(I4K)sSCCCHFCAR(TSK)
1TCTF(I+K) oFCCC
10 CONTINUE
IF(STC)12+12413
1?2 STA=0.
GO TS 14
STA=STC/STC
14 TF(FTC)164516,17
16 FTA=0,
GC TC 18
17 FTA=FTC/FTC
18 PUNCH 224STCsSTCHsSTASFTCHFTCHFTA
15 CCNTINUE
CCCUPANCY BY TIME PERICDS
PUNCH 23
DC 45 T=1.NTIME
FLC=0,
SLtC-0,
FLS=N,
SLC=0.
DZ 40 K=1oNLCT
SLC=TCTS(T+K)+SLT
FLC=TCTF(1+K)+FLC
SLC=SCAR(TsK)+SLC
40 FLC=FCAR(TIsK)+FLC
IF(FLC)41441942
41 FLA=O.
GC TC 43
4?2 FLA=FLC/FLC
43 TF(SLC)YL6+4644T7
46 SLA=0,
GC TC 45
47 SLA=SLC/sSLC
45 PUNCH 2441 9SLCsSLCsSLASFLCSFLCHFLA
CVERALL CCCUPANCY
ST=0.
FT=0.
SC=0,
FC=C,
DC 60 K=1,NLCT
DC 60 I=1sNTIMF
ST=T2T<(TsK)+ST
FT=TCTF (I 4K)+FT
SC=SCAR(14K)+SC
60 FC=FCAR(I,K)+FC
FA=FT/FC
SA=5T/sC
PUNCH 229SCsSTsSASFCsFTHFA
TF=ST+FT
TC=SC+FC
AVG=TF/TC
PUNCH 25
PUNCH 26,TCsTF»AVG
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GAME
CARS

CT ]
11=30 TC 12=00 12.
12=00 TC 12=30 63
12=30 TC 1=00 84,
1=00 TC 1=30 T2
TCTAL 231,

LCT 2
11=30 TC 12=00 Oe
12=00 TC 12=30 2
12=30 TC 1=00 4,
1=00 TC 1=30 1.
TCTAL Te

L T 3
11=30 TC 12=00 8e
12=00 TC 12=30 8e
12=30 TC 1=00 28
1=00 TC 1=30 22
TCTAL 66

LCT 4
11=30 TC 12=00 11.
12=00 TC 12=30 20.
12=30 TC 1=00 28e
1=00 TC 1=30 40,
TCTAL 99.

L T 6
11=30 TC 12=00 90.
12=00 TC 12=30 131
12=30 TC 1=00 114,
1=00 TC 1=30 54,
TCTAL 389.

cT 7
11=20 TC 12=00 20,
12=00 TC 12=30 110.
12=3C TC 1=00 178
1=00 TC 1=30 186
TCTAL 494,

ALL LCTS
TIME PERICD 1 141,
TIME PERICD 2 334,
TIME PERICD 3 436,
TIME PERICD 4 375,
TCTAL 1286.

NCe CAR= 4161.

SEPT 21 1968

NUMBER
STUDENTS
PECPLE CCCUPANCY
32. 26667
217, 3eb444
298, 35476
217. 3.0139
764 . 33074
O 0.C0CO
9. 445000
11, 247500
2. 20000
22. 361429
21. 246250
22. 247500
85 340357
66 3.0000
194, 209394
35 3.1818
61. 3.0500
80. 248571
137. 364250
313. 31616
288, 342000
416 361756
368 362281
173, 3.2037
1245, 32005
61. 30500
346, 31455
587 32978
590. 341720
1584, 3.2065
437, 3.0993
1071, 3.2066
1429, 362775
1185, 341600
4122. 342053
CVFRALL
Ce PECPLE= 12794,

NCN~STUDENTS

CARS

44,
180,
262,
288,
774,

38,
138,
239,
160.
575

16.
67,
236
201.
520

77
l44,
109.

99,
429,

30
66
103.
145,
344,

4,
T1l.
84.
e

233,

209.
666,
1033.
967,
2875

CCCUPANCY=

PECPLE

117,
541,
807.
852,
2317,

105,
439,
752,
534,
1830,

50
180.
748,
557,

1535,

214.
435,
330
270.
1249,

88e
200.
325.
431,
1044,

13,
208,
264,
212.
697.

587,
2003.
3226,
2856,
8672

3.0747

49

24659]
3.0056
3.0802
2.9583
269935

267632
3.1812
3e1464
3.3375
3.1826

361250
26866
301695
2.7711
29519

247792
3.0208
340275
2.7273
2.9114

249333
340303
341553
29724
3.0349

342500
249276
341429
248649
29914

2.8086
3.0075
301229
249535
3.0163
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GAME NUMBER 2 CCTe. 12 1968
STUDENTS NCN=-STUDENTS

CARS PECPLE CCCUPANCY CARS PECPLF CCCUPANCY

LCT 1
11=30 TC 12=00 36 111. 340833 71, 232 362676
12=00 TC 12=30 64 232, 3¢6250 195, 636, 342615
12=30 TC 1=00 85 298, 345059 218, 672 3.0826
1=00 TC 1=30 18, 50 27778 49, 133, 247143
TCTAL 203, 691. 344039 533, 1673, 3.1288

LCT 2
11=30 TC 12=00 O Ne 0.0000 54, 170, 261481
12=00 TC 12=130 le. Te T«0000 146, 474, 362466
12=30 TC 1=00 Oe O 0.0000 279. 996, 345699
1=00 TC 1=30 Oe O 00000 125, 423, 33840
TCTAL le Te 70000 604, 2063, 34156

LCT 3
11=3C TC 12=0C Oe Oe 00000 29, 83 28621
12=30 TC 1=00 Se 28 301111 231, 716, 3.0996
1=00 TC 1=30 5e 14, 2.8C00 205, 565, 27561
TCTAL 22 67 360455 533, 1585, 29737

CT 4
11=30 TC 12=00 4o 12. 30000 75 216, 2.8800
12=00 TC 12=30 15. 46 . 30667 175, 543, 361029
12=30 TC 1=00 10. 25 245000 278 848 30504
1=00 TC 1=30 3. 8e 266667 117. 345, 249487
TCTAL 32. 91. 248438 645, 1952, 3.0264

LCT 6
11=30 TC 12=00 80 232, 29000 37, 114, 2.0811
12=00 TC 12=30 102. 345, 363824 57 204, 345789
12=30 TC 1=00 154, 511 363182 102. 328. 362157
1=00 TC 1=30 64 173, 2.7C31 45, 141, 31333
TCTAL 400, 1261. 341525 241 787 342656

LCT 7
11=30 TC 12=00 84 304, 366190 30. 117. 349000
12=00 TC 12=30 275 922. 363527 57 169, 249649
12=30 TC 1=00 273, 927. 343956 41, 125, 3.0488
1=00 TC 1=30 86 300. 3¢4884 Se 23, 245556
TCTAL 718, 2453, 3e4164 137. 434, 31679

ALL LCTS
TIME PFRICD 1 204, 659, 342304 296. 932, 31486
TIMF DFRICD 2 465, 1577, 3643914 698, 2247, 362192
TIMF PFRICDH 3 531, 1789, 363691 1149, 3685, 3.2071
TIMF PERIC 4 176, 545, 360966 550, 1630 29636
TCTAL 1376, 4570 363212 26932, 8494, 361841

CVERALL

NCe CAR= 4 69, NCe PECPLE= 13064e CCCUPANCY= 3.2106
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GAME NUMBER 3 CCTe 2651968
STUDENTS NC ~STUDENTS

CARS PECPLE CCCUPANCY CARS PECPLE CCCUPANCY

CT 3
17=30 TC 1=00 Te 18 75714 117 414, 345385
1=00 TC 1=30 31 73 23548 334, 1015, 3.07289
TCTAL 4] 98 2439C2 498, 1568, 3.1500

LCT 4
11=30 TC 12=00 5e 12. 24000 53 178, 343585
12=00 TC 12=30 16. 38 243750 184, 582 341620
1=00 TC 1=30 4, 10, 25000 147, 429, 2.9184
TCTAL 38, 91. 23947 689. 2159, 341335

LT 6
11=30 TC 12=n0 61 163, 26721 R6e 205 3.66C7
12=00 TC 12=30 105 321 3.0571 106, 379, 34575
12=30 TC 1=00 135. 389, 2.8815 165, 589, 35697
1=00 TC 1=30 151. 456 3.C199 198, 694, 3.5051
TCTAL 452 1329. 29403 525 1867, 35562

ALL LCTS
TIME PERICD 1 66 175. 246515 118, 410 3e4746
TIME PERICD 2 124, 366 249516 328 1073, 342736
TIME PERICD 3 155, 438, 28258 587, 1973, 343612
TIME PERICD 4 186 539. 2.8978 679 2138 361487
TCTAL 531 1518, 2.8588 1712, 5594, 32679

CVERALL

NCe CAR= 22413, NCe. PE PLE= 7112 CCCUPANCY= 3,1711



LST 1
11=00 TC 11=30
11=30 TC 12=00
12=00 7C 12=30
12=30 T7C 1=00
1=00 TC 1=30
1=30 TC 2=00
TCTAL

LT 2
11=00 TC 11=30
11=30 TC 12=00
12=00 TC 12=30
12=30 TC 1=00
1=00 TC 1=30
1=30 TC 2=00
TCTAL

LCT 3
11=00 TC 11=30
11=30 TC 12=00
12=00 TC 12=30
12=30 TC 1=00
1=00 TC 1=30
1=30 TC 2=00
TCTAL

LT 4
11=00 TC 11=30
11=30 TC 12=00
12=00 TC 12=30
12=30 TC 1=00
1=00 TC 1=30
1=30 TC 2=00
TCTAL

LT 6
11=00 TC 11=30
11=30 TC 12=00
12=00 TC 12=30
12=30 TC 1=00
1=00 TC 1=30
1=30 TC 2=00
TCTAL

GAME

CARS

4o
11.
19.

e

4o
50.

2e
O
le
O
l.
O.
4o

12.
12.
31.
100.
45
O
200.

4o
6e

O.
6e
O.
25,

101,
63
96

164

149,

O

573

NUMBER

STUDENTS

PECPLE

12.
32.
69.
14,
15.
9.
151.

Te
Oe
2e
Coe
6e
0o
15.

44,
39.
97.
313
131.
0.
624

9.
26.
48

O.
22.

Oe.

105,

281,
199.
294,
505,
451,
O.
1730.

4 NCV.,

CCCUPANCY

3.0C00
249091
36316
23333
245000
242500
30200

35000
0.0000
20000
00000
60C00
0.0C00
367500

366667
32500
31290
31300
29111
00000
31200

22500
443333
53333
0.0000
366667
0.CCOO
4,2C00

27822
3.1587
3.0625
340793
30268
0.0C00
3.0192

16 1968

NC

CARS

24,
127,
280
324.
334,
179.

1268.

17.
62.
140.
171.
288
85.
763,

4,
21e.
82

172.
131.

O
410,

49,
118,
267,
272,
138,

Oe
844,

T2
61,
114,
138,
158,
Oe
543,

-STUDENTS

52

PECPLE CCCUPANCY

91,
407.
964,
113¢C.
108¢%.

562
4239,

45,
191
449,
566

1004.
259.
2514,

13,
61.
277
597.
464
Oe
1412,

166.
391,
869.
867.
458
Oe
2751,

226
207.
425,
461,
502.
Oe
1821,

367917
3.2C047
344429
34877
3.2485
31297
33431

26471
340806
362071
343099
34861
3.06471
342949

342500
29C48
33780
34709
35420
0.000N
3e4439

3.3878
343136
342547
3.1875
3.3188
0.0C00
362595

3.13289
33934
347281
33406
361772
0.0000
343536



LOT 7
11=00
11=13Q
12=00
12=30

1=00
1=30

TSN
TC 1
TC 1
TC
TC
TC

TCTAL

ALL LCT

S

TIMF PFRICD

TIMF PF
TIMF PF

RICD
RICD

TIME PERICD

TIME PFE

RICD

TIME PERICD
TCTAL

1=30 68
2=00 173,
2=30 153,
1=00 102,
1=30 Oe
496
1 191
2 265
3 309.
4 372.
5 207,
6 4o
1348,

= 5554, Coe

210, 3.N887
528, 3.0520
477, 31176
315. 3.0882
O 00000
0. 0.C0O00
1530. 30847
563 209476
824 31094
987. 301942
1147, 3.0833
625, 3.0193
S. 22500
4155, 3.0823
CVERALL
PECPLE= 18217.

2?7 B?e
92. 349,
129, 438,
130. 456,
De O
O Oe
378 1325.
193, 623,
481. 1606,
1012. 3422,
1207, 4077,
1049, 35113,
264, 821.
4206 14062.
CCCUPANCY=

3.2800

2.037N
367635
3632353
345077
C.000N
D.0000
345C53

362280
33289
3.3814
343778
3.3489
3.1C98
33433



LCT 1
11=30 TC
12=00 TC
12=3C TC

1=00 TC
TCTAL

12=00
12=30
1=00
1=30

LCT 2
11=30 TC
12=00 TC
12=30 TC

1=00 TC
TCOTAL

12=00
172=30
1=00
1=30

LCT 3
11=30 TZ
12=00 TZ
12=30 T¢C

1=00 TC
TCTAL

12=00
12=30
1=00
1=30

LCT 4
11=30 TC
12=00 TC
12=30 TC

1=00 TC
TCTAL

12=00
12=30
1=00
1=30

LCT 6
11=30 TC
12=00 TC
12=30 TC

1=00 TC
TCTAL

12=00
12=30
1=00
1=30

LCT 7
11=30 TZ
1?:00 TC
12=30 TC

1=00 TC
TCTAL

12=00
12=30
1=00
1=30

ALL LCTS
TIME PERICD
TIME PERICD
TIME PERICD
TIME PERICD
TCTAL

£ ON -

Ce CAR=

2832

GAME

CARS

3
16
25
10.
54,

O.
Oe
3.
Oe
3.

2e

13.
17«
40,

bGa
Oe
Oe
8e
12.

30,
80
77
21
208

32.
120.
156.

24
332,

T1.
224
274

80
649

NUMBER 5 NTV.
STUDENTS
PECPLE CCCUPANCY
11. 346667
41, 246875
94 347600
31. 341000
179. 343148
O 00000
O 00000
6 2.0000
O 0.0CCO
6. 2.0000
5- 2'5000
26 342500
35. 26923
52 340588
118. 249500
11. 247500
Oe 00000
0O N0«N0NO
23 248750
34, 28333
90. 30000
253. 341625
227 249481
64 30476
634, 30481
103, 32188
382 31837
485, 31090
7C. 2.9167
104C, 341325
220. 3.0986
704, 31429
847 340912
240, 30000
2011. 3.0986
CVERALL

Ce PECPLE=

9142

54

23 1968
NCN-STUDENTS
CARS PECPLE ZCCUPANMCY
49, 266 5.4286
168 732 Le3871
182, 567 30879
70 186, 266571
469, 1746, 3.7228
24, 67 27917
94, 308, 3.2766
257, 788 3.0661
199, 607, 3.0503
574, 1770. 3.0836
13. 45, 34615
30, 126 442000
75 248, 343067
69 204, 29565
187 623, 343316
53 180, 343962
131, 404, 3.084N
252 T60, 3,0159
122. 309 245328
558, 1652, 29624
20. 80. 440000
38 142, 37268
31. 100. 342258
19. 67 365263
108. 389. 346019
14, 44, 341429
103, 360 34951
141, 462, 24,2837
29. 82, 208621
287 950 33101
173, 682, 349422
5644 2072 3.6738
938, 2921, 301141
5C8e 1456. 28661
2183, 7131 32666
CCCUPANCY= 13,2281
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Number of Cars by Time Period

for Game Number One

56

Lot Number
Time
1 2 3 4 6 7 Total
11:30-11:35 5 3 2 17 17 2 46
11:35-11:40 7 6 1 9 14 3 40
11:40-11:45 10 9 4 13 20 1 57
11:45-11:50 18 3 5 10 19 2 57
11:50-11:55 4 8 4 18 27 9 70
11$¢55=-12:00 17 9 9 18 17 17 87
12:00-12:05 45 12 7 22 37 21 144
12305-12:10 51 20 1 20 26 17 135
12:10-12:15 41 20 12 23 41 17 154
12:15=12:20 47 27 10 21 36 18 169
12:20-12:25 53 27 26 28 43 36 213
12:25=-12:30 60 34 23 32 42 43 234
12:30=12:35 57 32 36 25 36 40 226
12:35-12:40 64 36 44 14 27 42 237
12:340-12:45 46 47 52 36 30 44 255
12:45-12:50 61 47 38 42 26 48 272
12:50=12:55 55 41 50 13 32 45 236
12:55= 1:00 54 43 54 2 41 39 233
1:00- 1:05 58 39 51 10 30 31 219
1:05- 1:10 58 30 34 45 20 35 222
1:10- 13215 60 33 32 27 49 50 251
1:¢15= 1:20 70 37 34 36 54 50 281
1:20- 1:25 47 27 30 21 48 173
1:25- 1:30 31 42 T3
1:30=- 1:35 21 21
Total 088 590 590 512 704 721 4105
4300- 4305 28 27 55
4305- 4310 60 43 60 61 224
4310- 4:15 T6 10 34 56 35 211
4315- 4:20 67 35 23 50 90 81 346
4:20- 4325 65 38 65 99 97 162 526
4:25=- 4330 66 106 93 107 97 167 636
4330- 4335 125 92 100 94 80 173 664
4335« 4340 148 T2 T3 80 84 145 602
4140- 4345 118 97 54 66 32 79 446
4345« 4350 80 46 5 25 19 175
4:50- 4:55 3 6 8 17
4355- 5300 2 6 8
Total 805 496 527 596 963 3910




Number of Cars by Time Period

for Game Number Two

57

Lot Number
Time
1 2 3 4 6 7 Total
11:30-11:35 20 3 3 2 15 43
11335=11:40 8 9 4 14 17 52
11340-11:45 27 6 5 16 28 20 102
11:45-11:50 17 9 4 9 19 17 75
11:50-11:55 9 14 5 13 17 21 79
11:55=12:00 23 15 5 21 15 35 114
12:00-12:05 35 15 11 15 13 56 145
12:05-12:10 41 12 5 26 12 42 138
12:10-12:15 42 28 12 33 48 44 207
P?:15=12:20 44 20 11 35 47 49 206
12:20=-12:25 32 30 25 26 27 41 181
12:25-12:30 63 36 9 23 20 63 234
12:30-12:35 53 33 29 59 39 43 256
12835=12:40 56 43 37 37 47 22 252
12:40-12:45 66 37 34 66 55 58 316
12:45-12:50 46 45 43 44 40 39 257
12:50-12:55 47 57 47 46 57 53 307
12:55=- 1300 40 55 56 44 14 58 267
1300~ 1305 44 30 53 59 13 67 266
1:05- 1310 23 30 51 23 36 12 175
1310- 1315 40 56 21 27 4 148
1315- 1320 8 50 25 25 108
1:20- 1:25 17 37 54
Total 7%6 592 592 667 641 754 3082
3:55= 4300 52 93 145
4300~ 4305 63 52 67 101 88 371
4305~ 4:10 73 79 65 63 139 111 530
4340~ 4:15 68 96 56 75 136 132 563
4315- 4320 106 121 38 100 161 170 696
4320~ 4325 141 95 61 75 109 159 640
4325~ 4330 119 49 76 144 10 82 480
4330~ 4335 87 76 54 103 31 351
4335« 4340 42 50 62 13 167
Total 657 558 452 741 749 786 3G43




Number of Cars by Time Period
for Game Number Three

58

Lot Number
Time
1 2 3 4 6 7 Total
11:30=11:35 4 1 1 8 10 T 31
11:35=11:40 1 9 8 21 7 LE
11:40=11:45 2 1 2 11 24 7 47
11:45-11:50 7 5 1 8 29 13 63
11:50-11:55 10 10 1 10 15 23 €9
11:55-12:00 20 5 1 18 22 41 107
12:00-12:05 26 10 3 28 21 47 135
12:05-12:10 30 8 3 41 15 56 153
12:10-12315 31 21 6 27 47 3 171
12:15-12:20 41 15 17 38 47 36 194
12:20-12:25 46 15 8 35 63 39 206
12:25-12:30 42 2% 7 48 52 46 218
12:30-12:35 60 17 10 56 58 42 243
12:35=12:40 52 30 12 76 49 54 273
12:40-12:45 55 24 27 71 44 48 269
12345-12:50 59 43 18 51 49 49 269
12:50=-12:55 47 38 34 52 52 30 253
12:55- 1:00 48 43 75 55 73 294
1:00- 1:05 46 47 18 43 70 224
1:05- 1310 54 47 52 48 73 274
1:10=- 1:15 59 59 82 20 73 293
1:15=- 1:20 47 58 23 33 38 199
1:20- 1:25 58 T4 72 7 27 238
1:25- 1330 41 46 11 98
Total 886 603 519  80% 972 584 4367
3345=- 3:50 70 42 112
3:50- 3:55 53 63 107 223
3855« 4:00 69 4 12 50 135
43:00- 4:05 22 8 2 1 22 10 65
4:05- 4310 35 7 2 23 50 30 147
4310- 4315 67 38 26 46 85 40 302
4315« 4320 84 38 26 60 106 72 386
4320- 4325 99 65 25 61 130 89 469
4325« 4330 79 90 40 86 127 95 517
4:30=- 4335 121 127 100 112 102 75 637
4335« 4340 127 89 49 143 34 18 460
4340- 4345 97 57 24 31 3 212
4345~ 4:50 43 15 9 30 o7
4350~ 4355 11 8 19
Total _966 534 314 605 731 631 3781




Number of Cars by Time Period
for Game Number Four
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Lot Number
Time
1 2 3 4 6 7 Total
11:00-11:05 5 4 8 15 61 93
11:05-11:10 3 3 1 9 22 38
11:10-11:15 2 2 2 11 35 8 60
11:815=11:20 3 1 1 9 24 25 63
11:20-11:25 11 2 1 5 16 34 69
113:25-11:30 4 7 3 4 15 28 61
11:30-11:35 11 7 8 26 15 36 103
11:35-11:40 7 7 3 24 34 36 111
11340-11:45 18 8 9 14 18 42 109
11:45-11:50 26 6 7 16 14 34 103
11:50-11:55 47 13 21 25 60 166
11:55-12:00 29 21 6 23 18 59 154
12:00-12:05 47 16 7 30 10 66 176
12:05-12:10 31 21 14 32 16 49 163
12:10=-12:15 46 16 15 53 25 22 187
12:15=12:20 58 30 6 51 68 48 261
12:20-12:25 59 33 33 53 55 43 276
12:25-12:30 58 25 38 57 36 L 258
12:30-12:35 60 19 45 52 64 50 290
12:35=-12:40 52 31 34 26 63 39 245
12:40-12:45 72 35 49 60 29 51 206
12:45-12:50 37 23 43 55 64 48 270
12:50-12:55 54 31 51 28 33 39 236
12:55= 1:00 55 32 50 51 49 5 242
1300- 1:05 72 57 56 38 65 288
1:05- 1:10 63 37 46 16 88 250
1 10- 1:15 45 32 46 34 64 Dirt 221
1,15= 1:20 42 51 26 38 69 Lot 226
1 20- 1:25 67 51 2 6 20 6 152
1:25- 1:30 51 61 12 1 33 158
1:30- 1:35 39 16 55 110
1.35= 1:40 44 28 55 127
1:40- 1345 59 25 51 135
1:45- 1:50 41 16 60 117
1 50- 1:55 56 56
1:55=- 2:00 53 53
2:00- 2:05 53 53
2:05- 2:10 27 27
2310- 2:15 35 35
Total 1318 767 610 869 1116 13587 6037
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Lot Number

Time

1 2 3 4 6 7 Total
4220=4:25 15 15
4:25-41:30 36 41
4:30-4:35 5 4 56 65
4335-4:40 69 9 5 41 82 206
4 240-4345 111 32 35 8 54 84 224
4345.4350 90 64 39 57 118 82 450
4:50-4:55 120 84 66 62 89 96 517
4355-5:00 135 108 42 89 144 103 621
5:00-5:05 158 101 87 T4 116 104 640
5:05-5:10 156 81 52 106 123 146 664
5:10-5:15 87 35 bY4 88 1356 82 464
5315-5:20 133 110 33 55 104 70 505
5:20-5:25 111 79 14 60 59 60 383
5:25-5:30 40 21 5 19 62 61 208
5830-5:35 17 18 2 27 8 1 143
5:35-5340 12 12
5840-53:45 1 11
5:45~5:50 15 15
Total 1227 T42 412 713 1057 1133 5284




Number of Cars by Time Period

for Game Number Five
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Lot Number
Time
1 2 3 4 6 7 Total
11:30-11:35 3 1 9 S 4 22
11:35=11:40 2 3 2 13 6 e 34
11:40-11:45 12 4 1 5 2 3 27
11:45-11:50 4 7 2 7 9 5 34
11:50-11:55 16 3 5 10 15 9 =8
11:55=-12:00 15 T 4 13 13 17 69
12:00-12:05 21 4 3 18 21 20 87
12:05-12:10 47 10 4 T 16 42 126
12:10=-12:15 35 15 13 18 15 28 124
12:15=12:20 21 25 4 18 27 39 144
12:20-12:25 28 14 8 33 21 56 160
12:25=12:30 22 26 6 37 18 38 147
12:30-12:35 44 30 ] 18 20 54 175
12:35=-12:40 29 35 16 53 12 55 200
12340=12:45 25 54 13 47 19 100 258
12345=-12:50 33 48 15 40 16 38 190
12:50=-12:55 46 37 20 56 20 24 203
12:55- 1:00 30 56 15 38 21 26 186
1:00~- 1:05 23 60 27 44 17 13 184
1:05- 1:10 19 58 16 32 9 1 145
12810~ 1:15 21 29 14 13 6 12 108
1:15= 1:20 8 23 17 13 3 6 70
1:20- 1:25 4 12 7 9 2 11 45
1:25- 1:30 5 T 5 19 p) 39
Total 523 ST 227 570 %16 619 2832
3:50- 3:55 9 9
3:65= 4:00 1 11
4300~ 4:05 45 41 4 17 14 20 141
4:05- 4:10 100 97 12 21 49 88 367
4310~ 4:15 115 115 36 94 45 124 529
4315=- 4320 106 107 67 117 48 131 576
4320~ 4:25 99 120 48 30 78 130 505
4325=- 4:30 61 88 14 13 59 61 296
4:30- 4:35 64 7 33 55 159
4335« 4340 1 21 6 28
4340~ 4345 19 3 22
4345~ 4:50 12 5 17
_Total 526 632 189 37T 382 554 2660
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TRAFFIC SURVEY
Department of Civil Engineering
Kansas State University

Your coSperation in completing this

questionnaire will be appreciated. Please

fill out only the part that applies to you.

Please leave this questionnaire on your

bleacher seat before you leave the game.

Thank you!

ZONE ZONE
| 2

o

j o ‘_‘K‘) % !
® K‘ ) suemont ave |
a :
S

KU
STADIUM \

N

ANDERSON AVE

i7TH STREET

" ZONE
3

[P

Manhattan Resident or KSU Student
Living in Manhattan

Where in Manhattan do you live? (Refer

to Map) Zone Number

Would you ride a bus to the games if good
bus service were provided? [Yes No O
Are you a KSU student? OYes No O

How many persons came to this game in
your car?

Non-Resident of Manhattan

What is your home county and state?

Did you stop in Manhattan before coming
to this game? OYes No [

If so, where? (Refer to Map) Zone Number

Principal reason for stop (check one)
Ogas; commercial lodging; [dfood;
Cvisit; [Oother

Do you plan to stop in Manhattan after
the game? OYes No [J

If so, where? (Refer to Map) Zone Number

Principal reason for stop (check one)
OJgas; [Odcommercial lodging; [Ofood;
Ovisit; [Dother

How many persons came to this game in
your car?
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This thesis was concerned with the traffic operations
for the new Kansas State University football stadium. The
research for this report was conducted in the fall of 1968
which was the first season of operation for this facility.
The purposes of the study were: 1) to collect and analyse
data concerned with (a) the rates at which vehicles entered
and left the stadium parking lots and (b) the vehicle occu-
pancy rates (persons per vehicle), and 2) to evaluate the
present system of traffic operation and suggest new methods
of traffic control that would improve the operational charac-
teristics of the system,

The methods of data collection were: 1) vehicle and
vehicle occupancy counts taken at the different parking lot
gates for each of the games, and 2) aerial photographs were
taken of traffic trouble-spots,

The vehicle counts and occupancy counts were evaluated
by the use of computer programs and statistical analysis,

The occupancy rate found to exist by this study was 3.2
persons per vehicle. The maximum entering flow rate for

one gate (2 lanes) was about 720 vehicles per hour, For a
single gate (2 lanes) the maximum exit rate was approximately
1500 vehicles per hour, The total entering flow rate for

all six gates was approximately 3300 vehicles per hour while
the exit rate was about 7500 vehicles per hour,

The pictures taken of the traffic from the airplane pro-

vided an excellent record of what happened on the day of the



game, Ten trouble spots were identified by viewing the photo~-
graphs., The probable causes of the problems and suggested
improvements are included,

Some other operational improvements are also suggested.



