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I. INTRODUCTION 

A. Organization of Guide 

This volume is the User's Guide for the computer program TWOPAS, 
a microscopic simulation model of uninterrupted traffic flow on two-lane 
two-way highways with and without added passing lanes. This Introduction 
describes the need for the model, its history, the program approach, and 
features of interest to the user. Section II describes the input data for 
the TWOPAS model including the data items, formats, and program limitations. 
Section III describes the program output. A test case using the simulation 
model is presented in Section IV. The computer requirements for running 
the model on an IBM mainframe computer are described in Section V. A 
companion volume, the TWOPAS Programmer's Guide, 1 provides more detailed 
information on the program structure and operation that is not needed to 
run the program but~ is ,.peeded., to update or revise the model. 

B. Need for Model/Program 

-

The traffic flows on two-lane two-way rural highways are known or 
thought to be impacted by numerous variables associates with the highway 
geometrics, traffic controls, the vehicle population, and the driver popu
lation. Data from the field are essential to the study of these variables 
and their correlates. However, field data collection is expensive, is 
nearly always incomplete relative to some variables, and offers no oppor
tunity to examine the traffic operational effects of systematic variations 
in traffic controls, geometrics, flow rates, vehicle mixes, and vehicle 
characteristics. 

An analytical microscopic simulation model that contains a real
istic account of geometrics, traffic controls, driver behavior, and vehicle 
characteristics can be used to study the impact of these variables under 
controlled conditions and without hazard or capital investment. Microscopic 
models can be very accurate and realistic because they trace through time 
the movements of individual vehicles and the decisions of individual driv
ers. Providing this realism requires extensive logic and computations. 
Consequently, the model is computerized to be practical. 

The T'WOPAS model may be used to simulate existing and projected 
future traffic operations on a highway section and to examine the traffic 
operational effects of proposed improvements to the highway including re
alignment, cross-sectional improvements, and addition of passin& lanes in 
level and rolling terrain. These aspects of the model have been validated 
against traffic operational field data. The model also has the capability 
to simulate added climbing lanes on long, steep grades, but this capability 
has not been field validated. 
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C. Program History and Application 

The following discussion reviews the history of the TWOPAS com
puter program and its major applications since its original development in 
the 1970's. The initial version of the computer program was developed by 
Midwest Research Institute (MRI) between 1971 and 1974 as part of the NCHRP, 
Project 3-19; the results of this study are presented in NCHRP Report 185, 
"Grade Effects on Traffic Flow Stability and Capacity. " 2 The program, then 
known as TWOWAF, was originally developed to run on a Control Data Corpora
tion (CDC) computer and was later modified to be compatible with an IBM com
piler and operating system by Hr. Harry B. Skinner and Hr. John Penzien of 
the FHWA. 

The original TWOWAF program was extensively modjfied and supple
mented to include the capability for climbing lanes (one lane added on the 
right). This work was performed at the Institute of Transportation Stud-
ies at the Universi;y 9.f California-Berkeley, as part of th~project, • 
"A Decision-Making Ftamework for Evaluation of Climbing Lanes on Two-Lane 
Two-Way Rural Roads." The project was conducted by Professor Adolf D. May 
for the California Department of Transportation, and its results have been 
reported in the literature by Botha. 3 

The original TWOWAF program was also modified and applied by MRI 
in Contract No. DOT-FH-11-9434, "Implications of Light-Weight, Low-Powered 
Future Vehicles in the Traffic Stream." 4 Dr. Samuel C. Tignor was the FHWA 
technical monitor. The modified program was documented in 1981 under the 
contract in the volume, "Combined Users, Operations, and Program Maintenance 
Manual for TWOWAF, a Program for Microscopic Simulation of Two-Lane Two-Way 
Traffic." 5 Several major additions were made to the model at this time in
cluding an expansion in the number of individual vehicle types and the num
ber of levels of desired speeds considered by the program. Another major 
addition made at this time was a capability for output of packed fuel deter
minate data for postprocessing in a fuel consumption model program also de
veloped under the contract. The fuel model program was documented in 1983 
in one volume as "Combined Users, Operations, and Program Maintenance Manual 
for a Computerized Model of Highway Vehicle Fuel Consumption." 6 

The revised TWOWAF model as modified above was employed b:v Texas 
Transportation Institute and KLD Associates in NCHRP Project 3-28A, "Two
Lane, Two-Way Rural Highway Capacity," with Mr. Robert E. Spicher as the 
NCHRP project engineer. ITI and KLD made further modifications. Several 
major addition• were made to the model at this time including an expansion 
in the number of individual vehicle types and the number of levels of de
sired speeds considered by the program. However, no formal documentation 
is available. Pertinent information is contained in two working papers pre
pared during NCHRP Project 3-28A: "Analytical Framework for Evaluating 
Capacity and Level of Service for Two-Lane, Two-Way Rural Roads, Task 2 -
Working Paper," 7 and "Calibration and Validation of TWOWAF, Two-Lane, Two
Way Rural Road Computer Simulation Model, Task 3 - Working Paper." 8 

• 

The TWOPAS model is an updated version of TWOWAF that incorporates 
the modifications and additions made in NCHRP Project 3-28A. There are four 
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major additions: (a) capability to simulate passing and climbing lane sec
tions; (b) entering traffic streams with user-specifiable percent of traffic 
platooned; (c) platoon leaders that are rationally selected to reflect the 
consequences of upstream geometrics; and (d) user-specifiable stations and 
subsections where spot data and overall data are collected. The ability of 
the model to simulate traffic operations in passing lane sections has been 
validated. This validation is presented in the FHWA report, "Operational 
Effectiveness of Passing Lanes." 9 

D. Program Approach and Features 

The TWOPAS model simulates traffic operations on two-lane high
ways by reviewing the position, speed, and acceleration of each individual 
vehicle on a simulated roadway at 1-sec intervals and advancing those 
vehicles along the ~roadway in a realistic manner. The modei takes into 
account the effects· on traffic operations of road geometrics, traffic con
trol, driver preferences, vehicle size and performance characteristics, and 
the oncoming and same direction vehicles that are in sight at any given 
time. The model incorporates realistic passing and pass abort decisions by 
drivers in two-lane highway passing zones. The model can also simulate 
traffic operations in added passing and climbing lanes on two-lane high
ways including the operation of the lane addition and lane drop transition 
areas and lane changing within the passing or climbing lane section. Spot 
data, space data, vehicle interaction data, and overall travel data are 
accumulated and processed, and various statistical summaries are printed. 

In order to achieve realistic results, the program incorporates 
the major features listed below: 

Geometrics 

Grades 
Horizontal curves 
Lane width, shoulder width, and pavement quality 
Passing sight distance 
Passing and climbing lanes 

Traffic Control 

Passing and no-passing zones 
Speed limits 

Vehicle Characteristics 

Vehicle acceleration and speed capabilities 
Vehicle lengths 

Driver Characteristics and Preferences 

Desired speeds 
Preferred acceleration levels 
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Limitations sustained e f irnum powe 
Passing and pass-abort decisions 
Realistic behavior in passing and climbing lanes 

Entering Traffic 

Flow rates 
Vehicle mix 
Platooning 
Immediate upstream alignment 

The characterization and application of each feature in the simulation model 
is described in Table 1. Further details about employing these features are 
given in the remainder of this volume. 
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Features 

GEOMETRICS 

Grades 

Horizontal curves 

Lane width, 
shoulder width, 
and pavement 
quality 

Passing sight 
distance 

TABLE 1 

FEATURES OF THE TWOPAS SIMULATION MODEL 

Characterization 
in Simulation Model 

Linear functions 
of position in 
user-specified 
sections. 

Radius, supereleva
tion and degrees of 
alignment change. 

Indirectly through 
user-specified 
distribution of 
desired speeds 

Separately in each 
direction as 
linear functions 
of position in 
user-specified 
sections. 

5 

Application in Simulation Model 

Directly affect the maximum accelera
tion and speed maintenance capabilities 
of cars, RVs, and trucks. 

Indirectly (through other user input) 
provide crawl speeds for trucks on ..,,, 
steep sustained downgrades. 

Indirectly (through other user input) 
influence the passing sight distances. 

Directly - may reduce speeds desired 
by vehicles in curve and its approach 
if radius and superelevation are suf
ficiently small. 

Directly - will reduce passing oppor
tunity acceptances in approach to 
curvature to the right. 

Indirectly - may reduce passing sight 
distance (through other user input). 

Directly - vehicles will attempt to 
travel at their desired speeds and, 
when free in most alignments, will 
exhibit the distribution associated 
with free speeds. 

Directly - oncoming vehicles are 
"seen" and affect the passing and 
pass abort decisions only if within 
the locally defined passing sight 
distance. 

Directly - the downstream end of a 
passing zone is "seen1

' and affects 
pass/abort decisions only if it is 
within sight. 



TABLE 1 (Continued) 

Characterization 
Features in Simulation Model 

GEOMETRICS (cont'd) 

Passing and 
climbing lanes 

TRAFFIC CONTROL 

Passing & no
passing zones on 
a conventional 
two-lane high
way 

Passing and no
passing zones 
in the opposing 
direction to a 
passing or 
climbing lane 

Speed limit 

Specific locations of 
lane addition and 
lane drop. Specified 
geometrics of lane 
addition and lane 
drop. 

- --
Specific locations 
of zones by direction 
of travel. 

Specified by 
location and 
direction. 

Indirectly through 
the user-specified 
distribution of 
desired speeds. 
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Application in Simulation Model 

Directly - initial lane choice of each 
entering vehicle based on: traffic 
ahead, vehicle category, state (free ve
hicle, platoon leader, platoon member), 
performance capability, desired speed, 
and effect of lane favored by local 
geometrics and markings. Subsequent 
lane choices described below under 
Driver Characteristics and Preferences. -
Directly - drivers do not start passes 
in no-passing zones. They attempt to 
avoid initiating a pass that will ex
tend into the no-passing zone if that 
boundary is in sight. 

Directly - When the driver is not com
mitted to complete a pass, the pass will 
be aborted if the projected pass indi
cates that the end of the zone will be 
overrun. When driver is committed to 
complete a pass, the driver will attempt 
to avoid or minimize overrunning the end 
of the passing zone. 

Directly - impeded vehicles are moti
vated to examine pass opportunities 
when passing zone is first entered. 

Directly - drivers 
straints as above. 
vehicles in either 
tential conflicts. 

observe the same con
They see opposing 

oncoming lane as po-

See lane width, etc. 



TABLE 1 (Continued) 

Characterization 
Features in Simulation Model 

VEHICLE CHARACTERISTICS 

Acceleration and 
speed capabili
ties 

Lengths 

Individual capabili
ties assignable to 
13 vehicle types 
(four trucks, four 
RVs, and five cars/ 
light trucks). 

Assignable for each 
of 13 vehicle types. 

DRIVER CHARACTERISTICS AND PREFERENCES 

Desired speeds Assigned stochasti
cally from a trun
cated normal dis
tribution with user
specified mean and 
standard deviation. 
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Application in Simulation Hodel 

Directly - maximum acceleration and 
speed capability depends on vehicle 
type and local grade. 

Directly - maximum acceleration and 
speed capability is always a potentially 
limiting constraint. 

Directly drivers have an approximate 
concept of vehicle capability and use 
it as part of the projection of passing 
maneuvers and their outcomes. 

Directly - lack of a threshold accelera
tion or speed capability eliminates 
interest in passing. 

Directly - vehicles "follow" the rear 
of an impeder. 

Directly - in passing an impeder, the 
passing vehicle must "clear," taking 
its own length into account. 

Directly - each vehicle attempts to 
travel at its desired speed. It is 
also the basis for determining re
duced speeds that may be preferred 
in horizontal curves and (for trucks) 
on downgrades. 

Directly - the desired speed is in
creased for vehicles during passing 
maneuvers, 

Directly - the difference between 
desired speed and impeder speed is 
one factor that helps determine how 
an impeded vehicle will "follow" 
and consider whether to pass. 



TABLE 

Cha ract e .c 1za ti or;. 

Features 1n Simulation Model 

DRIVER CHARACTERISTICS Alm PREFERENCES I u nt d • 

Preferred 
acceleration 
levels 

Sustained use of 
maximum power 
performance 

Examination of 
passing possibil
ities (vehicle in 
direction of 
travel .vith only 
one lane) 

Acceptance/rejec
tion of passing 
opportunities (ve
hicle in direc
tion of travel 
with only one 
lane) 

Extend pass in 
progress to ad
ditional impeder 
(vehicle in direc
tion of travel with 
only one lane) 

Incorporated in 
program L gi c. 

. 
Behavior of cars and 
RVs is controlled 
by input and program 
logic. 

Program logic plus 
user-specified 
probability. 

Built-in tables of 
acceptance probabili
ties are dependent on 
leader speed, type, 
and measure of con
straint (i.e., sight 
distance or oncoming 
vehicle in sight), 
position in platoon, 
horizontal curvature, 
and location within 
passing zone. 

Incorporated in 
program logic. 
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~0_'ec~1_y - :mless otherwise restrained, 
vehicles ise accelerations that are 
partly 1ep~ndent on the difference 
between their current and desired 
speeds. 

Directly - If current speed exceeds 
desired speed, the deceleration used 
is dependent on the traffic situation . 

Directly - vehicles will use maximum 
power performance if required in a 
pass or for acceleration toward a 
desired speed. However, for sus-
tained periods, cars and RVs will use 
only a fraction (usually 70%) of maxi
mum power, if user so designates. 

Directly - Impeded vehicles examine 
passing possibilities and become moti
vated to pass only when they have first 
overtaken an impeder, entered a pass
ing zone, cleared oncoming vehicles, 
and possess adequate vehicle performance 
capability to pass. 

Directly - passing opportunities are re
jected if: projected time safety margin 
too small, truck already passing impeder, 
two other leaders already passing impeder 
leader aborting pass of same impeder, 
follower(s) in pass(es) that may 
produce conflict, pass maneuver time 
projected to be too long, or insuf
ficient gap in front of impeder. 
Otherwise, acceptance based on 
stochastic decision and probabiliy 
tables. 

Directly - dependent on distance to 
next impeder, projected time to com
plete extended pass, gap in front of 
next impeder, and stochastic decision 
based on projected time safety margin. 



TABLE l (Concluded) 

Characterization 
Features in Simulation Hodel Application in Simulation ~odel 

DRIVER CHARACTERISTICS AND PREFERENCES (cont'd) 

Behavior while 
being passed (ve
hicle in direc-

Incorporated in 
program logic. 

tion of travel with 
only one lane) 

Behavior in pass
ing and climbing 
lane sections 

ENTERING TRAFFIC 

Flow rates 

Vehicle mix 

Platooning in 
entering traffic 
stream 

Io:unediate up
stream alignment 

Incorporated in 
program logic. 

--

Program logic creates 
entering traffic 
stream in response to 
user-specified flow 
rate. 

Program logic responds 
to user-specified pro
portion of individual 
vehicle types by 
direction. 

Program logic responds 
to user-specified per
centage of traffic 
platooned by direc
tion, and the upstream 
alignment in which 
platoons formed. 

User-srecified maximum 
entrance speeds by 
direction for each 
vehicle type. 

Q 

Unless otherwise more constrained, a 
vehicle being passed will use only 
limited acceleration 

There are no arbitrary assignments of 
preferred lanes. Drivers use foresight 
and attempt to avoid Jeing trapped be
hind an impeding vehicle in t!l.e right 
lane or being trapped in the closed lane 
at a lane drop. Drivers are increas
ingly motivated to move to the right 
lane of two unidirectional lanes when 
they will not be delayed in the near 
term by right lane vehicles, when their 
acceleration capability is small or 
negative and their speed is slow, and 
when they are impeding other vehicles. 
Trucks are slightly biased to move to 
the right lane. RVs have a lesser bias 
and cars have none. 

Flow rate in entering traffic stream is 
near user-specified value. 

Vehicle mix in entering traffic stream 
is near user-specified distribution. 

Percentage of traffic platooned in en
tering traffic stream is near user
specified value, with platoon leaders 
chosen logically on the basis of vehicle 
performance, driver desired speed, and 
user-specified upstream alignment. 

User-specified maximums are imposed at 
entrances when they are a limiting 
constraint. 
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I I. I:'fPUT 

This section of the User's Guide describes the input data needed 
to run the TWOPAS model. The input data items are identified and briefly 
discussed and the input deck organization and format is documented. Asam
ple input deck is presented with the test case presented in Section IV of 
the Guide. 

A. The Position Coordinate System 

The TWOPAS model simulates traffic in both directions of travel 
on a two-lane highway. These two directions of travel are referred to as 
the No. 1 and No. 2 Directions in the program documentation and the printed 
output. 

The input data are entered into the model in the form that traffic 
engineers using the model are most likely to have available. In particular, 
it is anticipated that the program user will have a unidirectional coordi
nate system in mileposts or stations from highway plans or from a roadway 
inventory for the roadway section to be simulated. This unidirection coor
dinate system should be expressed in feet for use in the model. The No. 1 
Direction in the simulation model s~ould correspond to the direction of 
increasing values in the available coordinate system. All input data use 
the No. 1 Direction coordinate value to define positions. Note, however, 
that the coordinate system used in the input data must be zero at the end 
of the simulation road where No. I Direction traffic enters. 

B. Overall Deck Configuration 

The data deck consists of the following components: 

l. Mandatory deck (in prescribed order). 

a. Comment cards, minimum of two. 
b. Remainder of mandatory deck, 10 cards in prescribed 

order. 

2. Optional deck (no prescribed order except that Station Loca-
tion (SL) cards must come last). 

3. Blank card signals end of data for one simulation run. 

4. First card of next deck. 

The details of the individual cards used in the input deck are 
presented below. However, thre~ aspects of these components require ex
planation. First, the optional deck includes the data for the size and 
performance characteristics of individual vehicle types. In the current 
program version, default values are not provided for these vehicle charac
teristics, so user specification is actually mandatory. 
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Second, at least two Station Locat12n aris 1re required for each 
direction of travel to define the be)5irrninl? duJ es..: (''start line" and 
"finish line") of the overall :hta :ollect: ion section. The start line and 
finish line may have differenr '.'.)Catious ,,:2 ,-,:ice .;u:ection of travei. 

The third aspect that t.'.' 1:iu1res expl wat.l[Hl l.S the significance of 
the first card of the next: d1:::cK. I.t th1 s i. s tbe f ~rst comment card of 
another data set, the data will be read 1.Dd another nmulation run performed. 
In this way, any number of separate :, i.mulat 10n runs ;nay be processed in suc
cession without returning control to the operating i/Stem. Caution is sug
gested with regard to the way output lint~ L.units .He counted and also the 
safeguarding of completed runs should any nm 3fter the first return control 
to the operating system in an abnormal e .. H. 

A single card in place of the first card of the next deck may also 
be used to control program operation at the end of an input file. If a 
negative integer is placed in the first field (Columns 1 to 4) ~f this card, 
one of the following paths will be taken: . . 

1. If the simulation run just completed included the specifica
tion of extra output (see Section II-D), the file on Unit 4 
will be rewound and extra output data from all the preceding, 
sequentially performed simulations will be processed and 
printed. A normal exit follows. 

2. If the simulation run just completed did not include the 
specification of extra output, a normal exit will be exe
cuted. (Recognize that, if extra output was specified in 
sequential simulations prior to the last, the data will be 
left on Unit 4 and may be lost in the absence of suitable 
job control.) 

C. ~andatory Deck 

The mandatory deck consists of comment cards and 10 data cards. 
They must be present and must be correctly sequenced in the order presented. 
Individual card formats and contents are described as follows: 

Comment Cards (minimum of two required) 

Columns 
Format 
Content 

1-4 
I4 
RUN No. 

5-76 
18A4 
Alphanumeric title for run 

identification 

For all but the last comment card, the Columns 1-4 must contain a 
positive integer. On the final comment card, the Columns 1-4 must be blank. 
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The remainder of the mandatory deck consists of 10 cards Jescribed 
below: 

Card No. 1 

Columns 1 2 3-6 7-10 11-20 21-30 31-40 41-50 51-60 
Format II I4 I4 FlO.O FIO. 0 FIO.O Fl0.0 FlO.O 
Content 1 Blank !SNAP NSNAP TWRH TTES DELT TSP FUEL 

where: 

read but 

Card No. 

Columns 
Format 
Content 

!SNAP ::: Number of seconds between sets of snapshot output. 

NSNAP = Number of successive snapshots outputs in each set. 

TWRM = Len~th of warmup period (time simulation is to run before 
delta "!!!"!lllection begiusJ..i min. -

TTES = Length of test period (time simulation is to run while data 
are collected), min; total time= TWRM + TTES. 

DELT = Length of review interval, sec; NOTE: the simulation has 
been run only with DELT = 1. 

TSP = Heasure of pass suppressing influence upstream of a curve 
to the right, sec; the distance equivalent is equal to 
2.*TS~VEAN, where VEAN is the mean desired speed; the 
value TSP= 5 has been used in testing the model. 

IFUEL = Control code for fuel consumption data; IFUEL ~ 0 causes 
fuel consumption data to be written on a file on Unit 10; 
the number of records written is printed on the output. 
IFUEL < 0 prevents output of fuel consumption data, and 
a corresponding message is printed. 

Note that the card number appears in Column l. This field 1S not 
is used to assist in keeping the deck sequenced correctly. 

2 

1 2-10 11-20 21-30 31-40 41-50 51-60 61-70 
I1 FlO.O FlO.O Fl0.0 FlO.O Fl0.0 Fl0.0 
2 Blank RL XMSl XMS2 SMIN SNOM PREC 

where: RL = Total simulation road length, ft. 

SMIN = Hinimum passing sight distance, ft. 

SNOM = Nominal passing sight distance, ft. 
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PREC = Probability that simulation driver will reconsuier start:ag 
a pass during one review period; the value 0.2 has been 
used with 1-sec review periods, indicating the drivers w11: 
reconsider passing opportunities once every 5 sec. (Note: 
drivers are always motivated to consider a pass when they 
enter a passing zone or when they clear an opposing vehicle.) 

XMSI = The number of Station Location (SL) cards for the No. 1 
Direction contained in the optional deck 

NOTE: At least two SL cards must appear for each direction 
of travel. The first SL card defines the location at which 
traffic data collection by the program begins in that di
rection of travel ("start line"). The last SL card in that 
direction of travel defines the location at which data col
lection ends ("finish line"). The portions of the roadway 
before the location on the first SL card and after the lo
cation.on· the "tast SL card are buffer areas at either end 
of the'simulated roadway where traffic operations are simu
lated but no data are collected. 

XMS2 = The number of Station Location (SL) cards for the No. 2 
Direction contained in the optional deck. 

Card No. 3 

Columns 1 2 3-8 9-14 15-20 21-26 27-32 33-38 39-44 ' - - ' ➔ )-)U 

Format Il F6.4 F6.4 F6.4 F6.4 F6.4 F6.4 F6.4 F6 . .:. 
Content 3 Blank SFLO(l) XPPL (l) WPG(l) SFLO(2) XPPL(2) NUPG(3) RE RP 

where: SFIO( 1) = Specified flow rate in No. 1 Direction, veh/hr. 

XPPL(l) = Specified percentage entering traffic following in platoons 
~o. 1 Direction. 

~OTE: If this field is left empty, TWOPAS will select a 
default value for percent platooned. 

WPG(l) = Type of upstream alignment specified for No. 1 Direction; 
the codes are: 

1 = Level, tangent alignment 
2 = Level with sharp curves 
3 = Steep grade 

~OTE: In each entering platoon, the vehicle with the 
slowest speed in the specified upstream alignment is 
placed as the platoon leader. 

SFLO(2) = Specified flow rate in ~o. 2 Direction, veh/hr. 
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XPPL(2) = Specified percentage of entering traffic following 1n 

platoons in No. 2 Direction. 

NUPG(2) = Type of upstream alignment specified for No. 2 Direction. 

RE = Control for encounter workload; any negative number will 
cause logic to not apply the encounter workload; a blank 
field will cause logic to use encounter workload. 

RP = Control for passing workload, defined similarly to RE. 

Card No. 4 

Columns 
Format 
Content 

l 
II 
4 

2 
II 
l 

3-80 
13F6.4 . 

• FRC(l,KVT),KVT = 1,13 

where: FRC(l,KVT) = Specified fraction of vehicle type KVT in No. I 
Direction flow. 

Card No. 5 

Columns 
Format 
Content 

l 
Il 
5 

2 
Il 
2 

3-80 
13F6.4 
FRC(2,KVT),KVT = 1,13 

where: FRC(2,KVT) = Specified fraction of vehocle type KVT in No. 2 
Direction flow. 

Card No. 

Columns 
Format 
Content 

Columns 
Format 
Content 

where: 

6 

1 2 3-8 9-14 15-20 21-26 27-32 33-38 
Il F6.4 F6.4 F6.4 F6.4 F6.4 F6.4 
6 Blank VEAN VSIG VBI (1) VBI(2) VBI (3) SIGSH 

39-44 45-50 51-56 
F6.4 F6.4 F6.4 
SIGBG FPO FPl 

VEAN = Specified mean desired speed, ft/sec. 

VSIG = Standard deviation of desired speeds, ft/sec. 

VBI (1) = Bias to be added algebraically to desired speeds for trucks 
(KVT = 1-4), ft/sec. 

VBI(2) = Bias to be added algebraically to desired speeds for recre
ational vehicles (KVT = 5-8), ft/sec. 
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VBI(J) = Bias for passenger veh1,:'.A.c, i\T :· Q. \3), ft/sec. 

SIGSM = Lower limit ~f Jesired spe~d t0r ~~m~!e used in operating 
speed calculation; val~e i~ ia 5tdndard deviations, VSIG, 
from the unbiased mean, ,EA,~ 

SIGBG = Upper limit of desired speed for sample uszd to calculate 
operating speed; value is in st1ndard deviations, VSIG, 
from the unbiased mean, (,'EAN 

FPO = factor to be used on maximum acceleration to account for 
the horsepower restraint; the val~e used should be 0.73 
for 70% power; a blank field will cause the default value 
1.0 to be used. 

FPl = Factor to be used on maximum, zero-grade speed to account 
for horsepower restraint; the value used sho~_J be 0.90 
for~70l power; a blank field will cause the default value 
1.0 ~o be used; the fractional power restraint is applied 
to passenger cars and recreational vehicles. (Note: 
field data collected on sustained grades do indicate that 
restraint is used when high power is required for long 
time periods.) 

Card tfo. 7 

Columns 
Format 
Content 

Il 
7 

2 
I l 
1 

3-80 
13F6. 4 
VENTR (1, KVT) , KVT= 1, 13 

where: VENTR(l,KVT) = An upper bound on the speed (ft/sec) with which any 
vehicle of type KVT can enter the simulated roadway 
traveling in the No. 1 Dicection. 

Card No. 8 

Columns 
Format 
Content 

1 
Il 
8 

2 
II 
2 

3-80 
13F6. 4 
VENTR(2,KVT),KVT=l,13 

where: VENTR(2,KVT) = An upper bound on the speed (ft/sec) with which any 
vehicle of type KVT can enter the simulated road
way traveling in the No. 2 Direction. 
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Card No. 9 

Columns 
Format 
Content 

I 
II 
9 

2 

Blank 

3-8 
I6 
IPOPYR 

9-14 
I6 
IPOPTP 

15-20 
I6 
IGEOM 

21-26 
I6 
IVMIX 

27-32 
!6 
ISFLO 

33-38 
I6 
ISPLIT 

where: IPOPYR = The year which corresponds to the vehicle population for 
the run (i.e., 1978, 1981, 1985, 1995). 

IPOPTP = The type of vehicle population for the run (i.e., there may 
be more than one set of vehicle characteristics used for 
a particular year). 

IGEOM = Code representing the geometrics of the roadway studied. 

IVMIX = Co~e representing the vehicle mix for run. -.. -
ISFLO = Code representing the level of traffic volume (No. 1 Direc-

tion plus No. 2 Direction) for the run. 

ISPLIT = Code representing the directional split of traffic (the 
percentage of specified flow in No. 1 Direction). 

Note that Card No. 9 is used only to supply data used as header information 
in the output file for fuel consumption written on on Unit 10; the values 
are not used in the simulation program. Card No. 9 is mandatory even if the 
fuel consumption output is suppressed with !FUEL< 0. In this case, how
ever, a blank card could be used for Card No. 9. 

Card No. 10 

Columns 
Format 
Content 

1-2 
I2 
10 

where: ZKCOR 

3-8 
F6.3 
ZKCOR 

9 
10F6.3 
BKPM(KDT) KDT=l,10 

= Car-following sensitivity factor. 

BKPM(KDT) = Stochastic driver type factor for driver type KDT. 

Card No. 10 defines the risk-taking cha 
The values recommended for 

are 0.8 for ZKCOR and 0.43, 0.51, 0.57, 
and 2.12 for BKPM(l) through BKPM(l ). 
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D. Optional Data Cards 

The following optional cards ~ay be in any order, except that the 
Station Location (SL) cards must appear last. The card type is determined 
by the computer program using the letter entered in Column 2. 

Columns 
Format 
Content 

1. Random number seeds (RN) 

1-2 
A2 
RN 

3-20 

Blank 

21-70 
4I10 
~SRAND(N),N=l,5 

where: NSRAND(l) = Seed for random number generation used to select enter
ing headways and vehicle types in the No. 1 Direction. 

NSRAND(2) = Seed for random number generation used to select enter
ing headway~ and vehicle types in the N~ -2 Direction:· 

. 
' 

NSRAND(3) = Seed for random number generation used to select desired 
speeds for entering vehicles in No. 1 Direction. 

NSRAND(4) = Seed for random number generation used during priming 
to select desired speeds, and then used subsequently 
(without reset) to make stochastic decisions on pass 
initiation and pass extension during simulation. 

NSRAND(S) = Seed for random number generation used to select desired 
speeds for entering vehicles in No. 2 Direction. 

The random number seeds should generally be arbitrary 8-digit 
numbers. Note the same random number seeds are used in two runs with the 
same traffic inputs but different geometrics, then the identical traffic 
stream will be simulated for each geometric condition. On the other hand, 
if the random number seed is varied without changing the geometric or traf
fic inputs, then replicate runs can be made with random variations in traf
fic stream composition while maintaining approximately the same flow rate 
and vehicle mix. 

2. Grades (GD): Each GD card presents the vertical alignment for 
a specified length of roadway, referred to as a grade region. 

Columns 
Format 
Content 

1-2 
A2 
GD 

3-5 
I3 
J 

6-10 
15 
HJGD(l) 

11-20 

Empty 
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where: J = The sequence nwnber of this grade region counting in the 
No. 1 Direction. 

MJGD(l} = The total number of grade regions (dimensioned for a maxi
mum of 30 grade regions in one direction). 

XGDN(J) = The position coordinate of the beginning of this grade 
region (ft) measured in the No. 1 Direction. 

GO(J) = The percent grade at XGDN(J) for traffic traveling in the 
No. 1 Direction. 

Gl(J) = The percent grade at X(J) for traffic traveling in the 
No. 1 Direction. 

X(J) = The position coordinate of the end of this ry~ade region 
!(ft) measured in the No. 1 Direction. 

The grade data are entered only for the No. 1 Direction. Program 
logic supplies the data for the No. 2 Direction. Positive grades represent 
upgrades in the No. 1 Direction; negative grades represent downgrades in 
the No. 1 Direction. Straight grades can be entered with grade discontinu
ities between adjacent regions; or, vertical curves can be specified through 
the difference in GO(J) and Gl(J) values for a particular grade region. If 
grade data are entered, they must be supplied for the entire simulation road 
length of zero to RL. If no grade data are entered, a default value of zero 
is used and the entire road is considered to be level. 

3. Passing zones, no-passing zones, and passing lanes (PS): Each 
PS card defines the beginning of a passing zone, a no-passing zone or an 
added passing or climbing lane on the simulated roadway. The zone defined 
by each PS card continues in effect to the beginning of next zone, defined 
on the next PS card, or to the end of the simulated roadway in the appro
priate direction of travel. 

Columns 1-2 3-5 6-10 11-15 16-20 21-30 31-40 41-50 
Format A2 I3 IS IS IS Fl0.0 110 Il0 
Content PS JD HLP(l) HLP(2) KPZ XPZO(KPZ) JPS(KPZ) LFAV(KPZ) 

where: JD = Direction of travel for this zone, 1 or 2. 

MLP(l) = Total number of zones in the No. 1 Direction. 

MLP(2) = Total number of zones in the No. 2 Direction. 

KPZ = Sequence number of this zone, counting in the appro-
priate direction of travel, from the appropriate end 
of the road. 
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XPZO(KPZ) = Position coordinc:r:e ot begrnuing .Jf this zone (ft), 
where the beginning 13 based ore the appropriate di
rection of travel, but. the position is expressed in 
:fo. 1 Direc:ion coordinate'>. 

JPS(KPZ) = Code identi.fyi.'.:Jf.s the type?! .zc,ne; the codes used are: 

-1 No-passing zone (with either one or two lanes in 
the opposing direction) 

0 Passing zone in opposing direction to a passing 
or climbing lane 

1 Passing zone on conventional two-lane highway 
2 Passing or climbiug lane with right lane dropped 

at downstream end 
3 Passing or climbing lane with left lane dropped 

at downstream end 

LFAV(KPZ) = La.ne favored by drivers at lane addition at upstream end 
of a passing lane; this code should be specified only 
for PS cards representing the beginning of a passing 
lane (i.e., PS cards with JPS(KPZ) equal to 2 or 3). 
The codes used are: 

1 Left lane preference 
2 No lane preference 
3 Right lane preference 

If passing and no-passing data are entered, they must be speci
fied for the entire road in both directions. If data are not entered, the 
default is used as 100% passing zones in both directions. 

4. Horizontal curves (CV): Each CV card describes one horizontal 
curve on the simulated roadway. 

Columns 1-2 3-5 6-10 11-15 16-20 21-30 31-40 
Format A2 IS 15 FlO.O FlO.O 
Content CV Blank MJCV(l) Empty KCV XCVN(KCV) RCUR(KCV) 

Columns 41-50 51-60 
Format FIO.O FlO.O 
Content SCUR(KCV) ACUR(KCV) 

where: MJCV(l) = Total number of horizontal curves (counted in one 
direction of travel). 

KCV = Sequence number of this curve counted in the No. 1 
Direction. 
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XCVN(KCV) = Position coordinate where this curve begins (ft) for 
traffic in No. 1 Direction, expressed in No. l Di
rection coordinates. 

RCUR(KCV) = Radius of this curve, ft. 

SCLR(KCV) = Superelevation. 

ACUR(KCV) = Angular change in alignment in curve, deg; the change in 
alignment is specified as a position number for a 
c~rve that turns to the right in the No. 1 Direction, 
and as a negative number for a curve turning to the 
left. 

Horizontal curve data are entered only for the No. 1 Direction and 
only for the nonta.p.gent ~ections. The program logic assigns a~~approach 
section to each curve tor·each direction of travel if the curve will affect 
speeds. The program logic reduces (but does not eliminate) passing on hori
zontal curves and on the approach sections of curves that turn to the right. 
Very small changes in alignment should not be entered as curve data to avoid 
spurious reduction of passing in one direction of travel. 

The computer program is dimensioned for a total of 60 regions 
associated with horizontal curves. Each curve has the potential of using 
up to three regions in each direction, for a total of six per curve. In 
one direction, the regions would be: (1) an uninfluenced region upstream, 
(2) an approach region, and (3) the curve itself. Therefore, the maximum 
number of horizontal curves normally admissable will be nine or ten. The 
program logic determines the locations of these regions based on the input 
data, which describes the location and geometrics curves in the No. 1 Di
rection. 

5. Crawl regions (CW): Crawl regions are sections of the simu
lated roadway where trucks use crawl speeds on steep downgrades. Each CW 
card presents data for one crawl region. 

Columns 1-2 3-5 6-10 11-15 16-20 21-30 31-40 41-50 
Format A2 I3 IS IS rs Fl0.0 Fl0.0 FlO.O 
Content CW JD HJCW( 1) HJCW(l) KCW XCWN(KCW) CW2(KCW) CSO(KCW) 

Columns 51-60 
Format Fl0.0 
Content SCWL(KCW) 

where: JD = Direction of travel in which this crawl region is lo-
cated, 1 or 2 

MJCW(l) :::: Total number of crawl regions in No. 1 Direction. 
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'.1JCW(2) :::: Total fll.l.11,t-cr of cr3w 

KCW = Sequence number ,:,£ Lf-i· ·, :rH,' ~0
, 51.on 1n its part1cuLir 

direction of travel. 

XCWN(KCW) = Beginning of the cra',;11 reg10u) tne beginning of the 
crawl region is defined in its particular direction of 
travel, but the locatioo i c; expressed in No. 1 Direc
tion coordinates, ft. 

CW2(KCW) = End of the crawl region; the end of the c~awl region 1s 
defined in its particular direction of travel, but the 
location is expressed in No. l Direction coordinates, 
ft. 

CWO(KCW) = Mean crawl speed in this region, ft/sec. 

SCWL(KCWJ
7

= Standard <J:viaUon of crawl speeds in this regiOJ;;l,, 
~ ft/sec. -

The input data supplied by the user specifies only the regions in 
which steady crawl speeds are used by trucks (and recreational vehicles if 
specified elsewhere). The program logic adds approach regions and unin
fluenced regions, as required. A maximum of 12 crawl regions may be spe
cified in input. 

If no data are entered, the e1efault roadway contains no crawl 
regions. 

6. Passing sight distance (ST): Each ST card contains passing 
sight distance data for one sight distance region in a particular direction 
of travel. 

Columns 1-2 3-5 6-10 11-15 16-20 21-30 31-40 
Format A2 I3 IS IS IS FlO. 0 Fl0.0 
Content ST JD MLS(l) :1LS(2) KSG XSG(KSG) SGTO(KSG) 

Columns 41-50 51-60 
Format FlO.O FI0.0 
Content SGTF(KSG) XSGF (KSG) 

where: JD = Direction of travel for this sight region, 1 or 2. 

:11.S( 1) = ~umber of sight distance regions for No. l Direction. 

MLS(2) = Number of sight distance regions for No. 2 Direction 

KSG :::: Sequence number of this sight distance region, counting 
in its particular direction of travel. 
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XSGD(KSG) = 

SGTO(KSG) = 

SGTF(KSG) = 

XSGF(KSG) = 

Location where this sight distance region begins; the 
beginning of the sight distance region is identified 
in its particular direction of travel, but the loca
tion is expressed in the No. 1 Direction coordinate, 
ft. 

Passing sight distance at beginning of sight distance 
region, XSFO(KSG), ft. 

Passing sight distance at end of sight distance region, 
XSGF(KSG), ft. 

Location where this sight region ends; the end of the 
sight distance region is identified in its particular 
direction of travel, but the location is based on the 
No. 1 Direct~on coordinates, ft. 

Sight distance data need be entered only for regions where sight 
distances differ from the nominal value, SNOM, which is input on Card 2 in 
the mandatory deck. Program logic assigns regions of nominal value where 
input is lacking. Also, simulation logic selects the minimum sight distance, 
SMIN, on Card 2, whenever the specified sight distance on an ST card is less. 
A maximum of 60 sight distance regions are permitted for both directions of 
travel combined, considering both input sight distance regions and regions 
assigned by the program. 

7. Vehicle characteristics for trucks and buses (VC): Vehicle 
characteristics for trucks and buses are defined on VC cards for vehicle 
types 1 through 4. It is recommended that vehicles be coded so that the 
lowest performance type is 1, next higher performance is 2, etc. All ve
hicle types for which a fraction of the flow is specified for either direc
tion of travel (Cards 4 or 5) must be defined. 

Columns 1-2 3-5 6-20 21-30 31-40 41-50 51-60 
Format A2 I3 FlO.O FlO.O FlO.O FlO.O 
Content vc KCT Blank WOHP(KVT) WOA(KVT) FLG(KVT) CPE(KVT) 

Columns 61-70 
Format FlO.O 
Content CDE 

where: KVT = Code number for vehicle type; KVT = 1 1 2, 3 1 and 4 for 
trucks and buses. 

WOHP(KVT) = Weight/net horsepower ratio for vehicle type KVT, lb/NHP. 

WOA(KVT) = Weight/projected frontal area ratio for vehicle type l('i/1', 

lb/ft 2 . 
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FLG(KVT) = ."'vera, L LeLtgtr' 

CPE (KVT) = Factor correct 1.-:1g horsepower ~ c 1 ocal elevation for 
vehi..:le type KVT (normal h; , Cl,. 

CDE = Factor correcting 1e;:\)dynam1L ,1r.ag to local elevation 
~ u o rma 11 y 0 . 9 5 7 , . 

8. Vehicle characteristics for recreational vehicles and passenger 
cars (VC): Vehicle characteristics for recreational vehicles are specified 
on VC cards for Vehicle Types 5 through 8 and for passenger cars on VC cards 
for Vehicle Types 9 through 13. It is recommended that vehicles be coded so 
that the lowest performance type is 5 for recreational vehicles and suc
cessively higher performance types are 6 through 8. The lowest performance 
passenger vehicle should be type 9. Successively higher performance types 
should be 10 thrvugh 13. All vehic~e types for which a fraction of the 
flow is specified f~r either direction of travel (Cards 4 and 5) must be 
defined. 

Columns 
Format 
Content 

1-2 
A2 
vc 

3-5 
I3 
KVT 

6-15 

Blank 

16-20 
IS 
KCWLF 

21-30 
Fl0.0 
PO(KVT) 

31-40 
Fl0.0 
SPl(KVT) 

41-50 
FlO.O 
FLG(KVT) 

where: KVT = Code number for vehicle type; Vehicle Types 5 through 8 
are for recreational vehicles or Vehicle Types 9 
through 13 are for passenger cars. 

KCWLF = Control number; if set~ O, the vehicle types up to and 
including KVT will use downgrade crawl regions and will 
deter multiple passing; if field is blank for all recre
ational vehicles and passenger cars, then only trucks 
and buses will respond to downgrade crawl zones and in
fluence multiple passes. 

PO(KVT) = Maximum acceleration using maximum available horsepower 
for vehicle type KV1', ft/sec 2 . 

SPl(KVT) = Pseudo-maximum speed on zero grade using maximum avail
able horsepower for vehicle type KVT, ft/sec. 

FLG(KVT) = Overall length for vehicle type KVT, ft. 

9. 
final output 
lation time. 
may be saved 

Extra final output (EO): The EO card specifies that extra 
are to be generated at defined intervals throughout the simu
The extra final output Jre written to a file on Unit 4, which 

by appropriate Job Control Language and processed subsequently. 
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3-20 21-80 Columns 
Format 
Content 

1-2 
A2 
EO Blank 

6Fl0.0 
TO(N),N=l,6 

where TO(N) = specification for simulated time (min) after test data collec
tion begins when data are to be summarized. Specified values must increase 
for each incremental increase of N. Extra final output can be requested for 
a maximum of six specified times. If extra final output is requested, the 
simulation results are analyzed only for the entire simulat_on test time, 
and no data will be wricten to Unit 4. It should be noted that the extra 
final output feature of TWOPAS has not been updated from TWOWAF and, there
fore, does not contain any output data for passing or climbing lanes. The 
use of this feature is not recommended for any run in which the simulated 
roadway contains an added passing or climbing lane. 

10. ~~t1on locatiow, (SL,),: A new capability has been inc.Q.rpo
rated in TWOPAS that allows the u~r to specify stations or spot locations 
on the simulated roadway at which spot speed and platooning data are col
lected during the simulation run. The data obtained are equivalent to what 
would be obtained from a field study of volume, speeds, and platooning at 
that spot location. The user can also specify subsections of the road 
length in either direction of travel, between adjacent pairs of stations or 
for a series of stations, where section travel time and platooning data are 
collected. The format of the SL cards is: 

Columns 
Format 
Content 

1-2 
A2 
SL 

where: ISTA 

JDD 

3-5 

Empty 

JCDA(KTAB) 

6-10 
IS 
ISTA 

11-15 
IS 
JDD 

16-20 
IS 
JCDA(KTAB) 

21-30 
FlO.O 
XSTA(KTAB) 

41-80 
10A4 
PTDES(I,KTAB) 

= The sequence number of the station in the specified 
direction of travel; station sequence numbers are 
consecutive integers that increase in the order 
they are encountered by vehicles in each direction 
of travel (i.e., in order of increasing coordi
nates for the No. 1 Direction and in order of 
descending coordinates for the No. 2 Direction); 
the maximum number of stations that can be speci
fied in either direction of travel is 20. 

= The specified direction of travel for the station, 
1 or 2. 

= The sequence number of the specified subsection of 
which the road length downstream from the station 
location is part; a maximum of 20 subsections is 
permitted in either direction; use O if the- road 
length downstream of the station location is not 
part of any subsection. 
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( The l cat~on 0f the s .~~ n feet in 
Directi ; ~yHd nate 

PTDES(I ,KTAB) = Text descripl,.,rn ,;f tie scc1t ,en location; maximum of 
40 cha:ractPrs 

The printed output provided for Jser-specL ied stations and sub
sections is illustrated in Section rr: of th s G '.de 

- -
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III. OUTPUT 

This section of the User's Guide describes the output available 
from the TWOPAS model including the data available on the output report and 
the interpretation of those data. 

The output from the TWOPAS model includes both a printed report 
and, optionally, one or two output data files. Both the printed report and 
the output data files are discussed below. 

A. Printed Output 

Output is printed by the TWOPAS model at four times. First, the 
input data are orinted as they are read. Second, data are printed while 
they are being pre.,i>ared for application in the simulation. Third, the 
status of vehicles can be printed during simulation processing in snapshots 
at user-specified intervals as a method to monitor the simulation operation. 
Fourth, the simulation results are summarized after the simulation run is 
completed. Each aspect of the printed output is described in more detail in 
the following sections. 

1. Reflection of input data: The input data supplied on cards 
are printed in expanded card format as shown in Figure 1. This is the first 
printed output provided by the program. The run number in Columns 1-4 on 
the first card is retained and printed, together with the alphanumeric data 
on all comment cards, at the top of the first page of output. 

The mandatory cards follow on the printed output. Since input 
data are not required in each field, some zeros that appear in printed out
put correspond to blank fields in input and have no data connotation. 

The optional cards are all read and printed in one format. Zeros 
with no data connotation may also appear in these lines to represent blank 
fields. Although sequencing of these cards is not mandatory, it is helpful 
to arrange the optional input deck in a logical order as shown in Figure 2. 

The output illustrated in Figure 1 is the data set for the test 
case presented in Section IV of this manual. 

2. Su.naary of specified times, flow rates 2 speeds, and vehicle 
characteristics: This second set of output, shown in Figure 2, is a summary 
of the user-specified times, flow rates, speeds, and vehicle characteris
tics. The heading on this page is the first comment card. The simulation 
times, warmup, test, and total are printed, followed by the value of PREC, 
the probability that a simulation driver will reconsider a pass opportunity 
during a given review period. 

The specified flow rates are given for each direction and for each 
vehicle type by direction in vehicles per hour and as fractions of the di
rectional flows. 
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N 
00 

RUN NO. 190 BASE CONDITION - SLIGHTLY ROLLING TERRAIN 
RUN H0.19 USIHO 400 AS THE fLOH RATE AHO HEH PS/SL CARDS -1.00MI. 

5600 2 5.000 50.000 I .000 5.000 0.000 
o o 45000.000 11.000 12.000 aoo.ooo 2000.000 
O 400.0000 50.0000 t 400.0000 50.0000 t 0.0000 0.0000 
I 0.0060 0.0121 0.0110 0.0142 0.0005 0.0200 0.0200 0.0005 
2 0.0060 0.012& 0.0170 0.0142 0.0005 0.0200 0.0200 0.0005 

0.200 

o aa.0000 10.saoo -1 .5000 -2.2000 0.0000 o.&295 1.6295 0.1100 
l 150.0000 150.0000 150.0000 150.0000 150.0000 150.0000 150.0000 150.0000 
2 150.0000 150.0000 150.0000 150.0000 150.0000 150.0000 150.0000 150.0000 

19&1 1 5 5 4 50 0 

0.0900 
II. 0900 
0.9000 

150.0000 
1.50.0000 

CAR FOLLOHIHO SENSITIVITY FACTOR. o.aoo 
DRIVER TYPf STOCHASTIC DIST. a 0.450 0.510 
\IC 1 0 0 0 266.0000 

0.570 0.650 

\IC 2 0 0 0 196. 0000 
vc 5 0 0 0 128.0000 
vc 4 0 0 0 72.0000 
\IC 5 0 0 0 B. 2200 
\IC 6 0 0 0 B.6400 
\IC 7 0 0 ll & . 7 500 
\JC a O O O &.7600 
11C 9 0 0 0 9. 2710 
\JC 1 0 0 0 0 9. 7 66 0 
\IC 11 0 Cl O 10.0890 
VC 12 0 II O 10.4290 
\JC 1l O O l 11.2010 
C\J O 9 II I 2800.0000 
Cl/ 0 9 0 2 000. 0000 
CV O 9 II l 10800.0000 
CV O 9 0 4 14800.0000 
CV O 9 0 5 11100.0000 
CV O 9 0 6 22800.0000 
CV O 9 0 1 2UOO. 0000 
cv o 9 o a 1oaoo.oooo 
CV O 9 0 9 l4100.0000 
ST l 11 11 1 2400.0000 
ST 1 11 11 2 6400.0000 
ST t 11 II l 10400.0000 
ST 1 11 11 4 14400.0000 
ST 1 11 11 5 11400.0000 
ST 1 It H 6 22400. 0000 
ST 1 11 11 1 26400.0000 
ST I 11 11 8 10400. 0000 
ST 1 11 II 9 34400.0000 
ST 1 11 11 10 31400.0000 
ST 1 ti 11 II 42400.0000 
ST 2 11 11 I 43000. 0000 
ST 2 11 11 2 39600. 0000 
ST 2 11 11 l 15600. 0000 
ST 2 tl 11 4 31600.0000 
ST 2 11 II 5 2160CI.OOOO 
ST 2 11 11 6 23600.0000 
ST 2 11 II 7 19600.0000 
ST 2 11 11 8 15600.0000 
ST 2 11 ti 9 11600.0000 
ST 2 11 11 10 7600.0000 
ST 2 11 11 11 3600.0000 
RN O O O O 93142469.0000 
GD 1 30 0 0 0. 0000 
GD 2 30 0 0 2800.0000 

620.0000 
420.0000 
284.0000 
15a. 0000 
7t. 7000 
89.7000 
96.0000 
97.5000 

1 09. 1400 
114.8900 
1 U .6900 
122 .6900 
131.7&00 

1910.0000 
1910.0000 
1910. 0000 
1910.0000 
1910.0000 
1910.0000 
1910.0000 
1910.0000 
1910.0000 

500.0000 
500.0000 
500. 0000 
500.0000 
500.0000 
500.0000 
500.0000 
500.0000 
500.0000 
500.0000 
500.0000 
500.0000 
500.0000 
500.0000 
500.0000 
500.0000 
500.0000 
500.0000 
500.0000 
500. 0000 
500.0000 
500.0000 

99230755.0000 
1. 5000 
1. 5000 

0.760 0.910 
65.0000 
65.0000 
65. 0000 
30.0000 
56.0000 
za.0000 
21 .0000 
52.0000 
1 3. 0000 
14.0000 
16. DODO 
17. 0000 
ta. 0000 

0.0400 
0.0400 
0.0400 
0.0400 
0.0400 
0.0400 
0.0400 
0.0400 
0.0400 

500.0000 
500.0000 
500. 0000 
500.0000 
.500.0000 
500.0000 
500.0000 
500.0000 
500.0000 
500.0000 
500.0000 
500. 0000 
500.0000 
500.0000 
500.0000 
500.0000 
500.0000 
500.0000 
500.0000 
500.0000 
500.0000 
500.0000 

1120379.0000 
1 . 5000 

-1.5000 

1. 150 I. 340 
1. 0000 
I .0000 
1.0000 
1. 0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

U .0000 
-u .0000 
U. 0000 

-ta.0000 
u. 0000 

-11.0000 
U.0000 

-1a.oooo 
ta. 0000 

3400.0000 
7'i00.0000 

11400. 0000 
1.5400.0000 
19400. 0000 
23400.0000 
27400.0000 
31400.0000 
35400.0000 
39400.0000 
45000.0000 
42900.0000 
39000.0000 
35000.0000 
31000.0000 
27000.0000 
25000.0000 
19000. 0000 
1.5000.0000 
It 000. 0000 
7000.0000 
3000.0000 

4172493t.OOOO 
2100.0000 
3200.0000 

Figure 1 - Reflection ot Input Data in Printed Output 

fl. 1350 
0 .1550 

0.1800 0.2250 0.2100 
0.1800 0.2250 0.2700 

150.0000 150.~000 150.0000 150.0000 
150.0000 150.0000 150.0000 150.0000 

1.s30 2.120 
0.9570 
0.9570 
0.9570 
0. 9 57 0 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
o.oooc 
0.0000 
0.0000 
o.ouoo 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

151 500573. 0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0 0000 
0.0000 
0.0000 
0.0000 
il.0000 
0.0000 
0.0000 
0. OOOli 
O.OOuu 
0.0000 
0.0000 
0.0000 
o.oooc, 
0.0000 
o.oaoo 
0.0000 
;) ooc;:, 
li. OCOi.1 
0 000:, 
:J. il001, 
u.oouo 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 



GO 3 30 0 0 1200.0000 -1. 5000 -1 . .5000 4&00.0000 0.0000 0.0000 
GD 4 30 0 0 4!100.0000 -t . .5000 1 . .5000 .5200.0000 0.0000 0.0000 
GD 5 30 0 0 5200.0000 1 . 5000 1. 5000 uoo.0000 0.0000 0.0000 
GD Ii 30 0 0 uoo.0000 I. 5000 -1 .5000 7200.0000 0.0000 0.0000 
OD 1 10 0 0 7200.0000 -1.5000 -1 .5000 aaoo.0000 0.0000 0.0000 
GD a 30 0 0 11100. 0000 -1 . 5000 1 .5000 9200.0000 0.0000 0.0000 
GD 9 30 0 Q 9200.0000 I. 5000 t . 5000 1 oaoo. 0000 0.0000 0.0000 
GD 10 30 0 0 1 oaoo. 0000 l. 5000 -t. 5000 11200.0000 0.0000 0.0000 
GD 11 30 0 0 ti 200. 0000 -1.5000 -l .5000 12&00.0000 0.0000 0.0000 
GD 12 30 0 0 121100.0000 -1. 5000 1. 5000 13200.0000 0.0000 0.0000 
GD 13 30 0 0 13200.0000 1. 5000 1. 5000 14600.0000 0.0000 0.0000 
GD 14 30 0 0 14!100.0000 1. 5000 -1. 5000 15200.0000 0.0000 0.0000 
GD 15 30 0 0 15200.0000 -I . 5000 -1 . 5000 1uoo.oooo 0.0000 0.0000 
Gil 16 30 0 0 !U00.0000 -I. 5000 t . 5000 17200. 0000 0.0000 0.0000 
Oil 17 30 0 0 17200.0000 I. 5000 l .5000 1aaoo.oooo 0.0000 0.0000 
GD u 30 0 0 IUOO. 0000 I . 5000 -I .SOOD 19200.0000 0.0000 0.0000 
GD 19 30 0 0 19200.0000 -1 . 5000 -I . .5000 21000.0000 0.0000 0.0000 
GD 20 30 0 0 21000.0000 I .5000 1.5000 2.5000.0lflfO 0.0000 0.0000 
GD 21 30 0 0 23000.0000 -I. 5000 -t .5000 25000.QOOO 0.0000 0.0000 
GD 22 30 0 0 2.5000.0000 1 . 5000 1 . .5000 27000.0000 0.0000 0.0000 
GD 2.5 30 0 0 29000.0000 -I . .5000 -, . .5000 2,000.iooo 0.0000 0.0000 
GD 24 30 0 0 29000.0000 1 . .5000 l . .5000 31000. 000 0.0000 0.0000 
GD 25 30 0 0 .51000.0000 -1 . .5000 -1.5000 35000.0000 0.0000 0.0000 
GD 26 30 0 0 HODO. 0000 1 . 5000 1 . .5000 35000.0000 0.0000 0.0000 
GD 27 30 0 0 35000.0000 -I. 5000 -1 . 5000 37000.0000 D.0000 0.0000 
GD 2a 30 0 0 37000. !HUH) I . .5000 1. 5000 39000. 0000 0.0000 0.0000 
GD 29 30 0 0 39000.0000 -t.5000 -1 . 5000 41000.0000 0.0000 0.0000 
GD 30 lO 0 0 41000.0000 1 . 5000 I. 5000 43000.0000 0.0000 0.0000 
PS 1 22 26 I 0.0000 1 . 0000 0.0000 0.0000 0.0000 0.0000 
PS I 22 26 2 900.0000 -I. 0000 0.0000 0.0000 0.0000 0.0000 
PS 1 22 26 l 1000.0000 2.0000 2.0000 0.0000 0.0000 0.0000 
PS 1 22 26 4 '2&0.0000 -1 .0000 0.0000 0.0000 0.0000 U.0000 
PS 1 22 26 5 7400. 0000 1 . 0000 0.0000 0.0000 0.0000 0.0000 

N PS 1 22 26 6 Hl400. 0000 -1.0000 0.0000 0.<'-000 0.0000 0.0000 

I.!:) 

PS I 22 26 7 11400.0000 1. 0000 0.0000 0.0000 0.0000 0.0000 
PS 1 22 26 a 1'1400 .0000 -1 .0000 0.0000 0 40000 0.0000 0.0000 
PS I 22 26 9 15400.0000 1 . 0000 0.0000 0.0000 0.0000 0.0000 
PS 1 22 26 Ill U4D0.0000 -1. 0000 0.0000 0.0000 0.0000 0.0000 
PS I 22 26 11 1900.IUIIIII 1.0000 0.0000 0.0000 0.0000 0.0000 PS l 22 26 n 22400.0000 -1.0000 0.0000 0.0000 0.0000 0.0000 PS 1 22 26 13 23400.0000 1.0000 0.0000 0.0000 0.0000 0.0000 
PS 1 22 26 14 26400.HOO -I .0000 0.0000 0.0000 0.0000 0.0000 PS I 22 26 15 ZHIHl.0000 1 . 0000 0.0000 0.0000 o. 0000 0.0000 PS I 22 26 16 30400.0000 -I .0000 0.0000 0.0000 0.0000 0.0000 
PS 1 22 26 n 11400.01100 1. 0000 0.0000 0.0000 0.0000 0.0000 PS 1 22 26 u 34400. 0000 -I. 0000 0.0000 0.0000 0.0000 0.0000 PS 1 22 26 19 1.5400.0000 1. 0000 0.0000 0.0000 0.0000 0.0000 PS 1 22 26 20 38400.IHU)II -1.0000 0.0000 0.0000 0.0000 0.0000 PS 1 22 26 21 39400.00110 1. 0000 0.0000 0.0000 0.0000 0.0000 PS 1 22 26 22 42400.00IIO - I . 0000 0.0000 0.0000 0.0000 0.0000 PS 2 22 26 1 43000.111100 -1 . 0000 0.0000 0.0000 0.0000 0.0000 PS 2 22 26 2 42900.0000 I. 0000 0.0000 0.0000 0.0000 0.0000 PS 2 22 26 l 39600.0000 - I . 0000 0.0000 0.0000 0.0000 0.0000 PS 2 22 26 4 ,9000. 0000 I. 0000 0.0000 0.0000 0.0000 0.0000 PS 2 22 26 5 5600.0000 - I . 0000 0.0000 0.0000 0.0000 0.0000 PS 2 22 26 6 SS000.0000 1 . 0000 0.0000 0.0000 0.0000 0.0000 PS 2 22 26 7 31600. 0000 -1.0000 0.0000 0.0000 0.0000 0.0000 26 a 31000.0000 I. 0000 0.0000 0.0000 0.0000 0.0000 
PS 2 22 

27600.0000 -t . 0000 0.0000 0.0000 0.0000 0.0000 
PS 2 22 26 9 
PS ·2 22 26 10 27000.0000 1. 0000 0.0000 o.,oo 0.0000 0.0000 

Figure l (Continued) 



PS 2 22 26 11 2.$600.0000 -1 .00(1(1 0.00(1(1 0.0000 0.0000 0.0000 PS 2 22 26 12 25000.0000 1.0000 0.0000 0.0000 0.0000 0.0000 PS 2 22 26 15 19600.0000 -1 . 0000 0.0000 0.0000 0.0000 0.0000 PS 2 22 26 14 19000.0000 I. 0000 0.0000 0.0000 0.0000 0.0000 PS 2 22 26 15 15600. 0000 -t. 0000 0.0000 0.0000 0.0000 0.0000 PS 2 22 26 u 15000.0000 l. 0000 0.0000 0.0000 0.0000 0.0000 PS 2 22 2, 17 11600.0000 -1 .0000 0.0000 0.0000 0.0000 0.0000 PS 2 22 2, u 11000.0000 I .0000 0.0000 0.0000 0.0000 0.0000 PS 2 22 26 19 7600. 0000 -1 . 0000 0.0000 0.0000 0.0000 0.0000 PS 2 22 26 20 1000.0000 1 . 0000 0.0000 0.0000 0.0000 0.0000 PS 2 22 26 21 6280. 0000 -1 . 0000 0.0000 0.0000 0.0000 0.0000 PS 2 22 26 22 61110.0000 0.0000 0.0000 0.0000 0.0000 0.0000 PS 2 22 26 23 3600. 0000 -1 .0000 0.0000 0.0000 0.0000 0.0000 PS 2 22 26 24 5000.0000 0.0000 0.0000 0.0000 0.0000 0.0000 PS 2 22 26 25 1100.0000 -I . 0000 0.0000 0.0000 0.0000 0.0000 PS 2 22 26 26 1000.0000 1. 0000 0.0000 0.0000 O. ilOOO 0.0000 1 t I 500. 500 - BEGINNING OF TEST ROAD 
"' 2 1 2 1000. MP 0.00 - IEO OF PASSINO LANE l l 2 2320. HILEPOST .25 4 1 2 3640. MILEPOST .50 

5 1 2 4960. MILEPOST .75 6 t 0 6231L MILEPOST 1.00 - END OF PASSINO LANE 7 I 0 67811. 500 FT DOWNSTREAM OF LANE DROP f a t l 7600. MH EPOST 1 . 25 9 1 0 11920. MILEPOST I .50 
10 1 4 10240. MILEPOST I. 75 
11 1 0 11560. MILEPOST Z. 00 
12 1 (l 16840. MILEPOST 3.00 
l 5 1 0 22120. MILEPOST 4. 00 w t 4 1 0 2741111. Mil fPOST !I. 00 a 1 5 1 II 526110. Mil EPOST 6. 00 H, I 0 37960. MILEPOST 7. 00 
t7 1 0 42990. MILEPOST 7 .95 

1 2 (I 42990. OPPOSING DIRH - ENTRY POINT 2 2 1 16840. OPPOSING DIRN - MILEPOST 3.00 3 2 (l 11560. OPPOSING DIRN - MILEPOST 2.00 4 2 0 1020. OPPOSING DIRN - MILEPOST I. 75 5 2 0 11920. OPPOSING DIRN - MILEPOST 1. 50 6 2 0 1600. OPPOSING DIRN - MILEPOST t. 25 7 2 2 62111. OPP lANf DROP - MILEPOST 1. 00 a 2 2 4960. OPPOSING DIRN - MILEPOST 0.75 9 2 2 3641L OPPOSING DIRN - MILEPOST 0.50 10 2 2 2320. OPPOSING DIRN - MILEPOST 0.25 I t 2 (l 1000. OPP LAHI! ADD - MILEPOST O. 00 12 2 0 500. OPPOSING DIRN - EHD Of ROAD 

Figure l (Concluded) 
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RUH NO. 190 IIASf CONDITION - SLIGHTLY ROLLING TERRAIN 

HARM HHf:o 5.000 HIHUTES TEST TIME• 30. 000 NIHUTES TOTAL TINE• 55.000 NIHUTES l'REC 11 0.200 \/EH IHIECTIOH 1 
TYPE 

1 
2 
l 
4 
5 

' 1 
8 
9 

1(1 
11 
12 
l l 

1 
2 
l 
4 
5 
6 
7 
a 
9 

Ill 
11 
12 
ll 

1 
2 
3 
4 
5 
6 
7 
g 
II 

H! 
11 
12 
1 l 

DIRECTION Z SPECIFIED FLOH RATES 400. \IPH 
<tOIL VPH TOULa 800. \/PH RATIO<t )/(2):a I. 000 

FRACTION FLOHCIIPH> FRACTION FI.OHC\IPH) 0.0060 2.400 0. 0060 2.400 0.0121 5 .120 0.0128 5. 120 1.0170 6.UO 0.0170 6 .aoo l.01<t2 5.UO 0.0l'i2 5.UO I.OHS 0.200 0.0005 0.200 e.0200 8.000 0.0200 8.000 •.0200 8.000 0.0200 8.ooo I.GOOS 0.200 0.0005 0. 200 "' 1.0900 56.00G 0.0900 56. 000 0.1350 S<t. t.,00 0 .1 lSO S'i.000 0. UDO 72. 000 0. 1800 72. 000 0.2250 90.000 0.2250 90.000 0.2700 1(18. 000 0.2700 1 oa. ooo 
SPECIFIED SPEEDS 

HAX DESIRED HAX ENTRY HIH AVE MAX ENTRY 150.00 S4. 7i U.50 118.24 150. 00 150.00 s".16 U.50 tU.24 150.00 150.00 S4.76 U.50 1U.2<t 150.QQ 150.00 5".7' U.50 tU.2<t 150.00 150. 00 s".o' 85.ao 117. 54 150.0Q 150.00 54.o, 85 .IQ 117.54 150.QQ 150.00 S<t. 06 as.ao I t7. 54 150.00 150.00 54.06 as.ao 117. 5<t 150.00 150. 00 56.2, U.00 119.74 150.00 150.00 56. 26 U.00 119. 74 150.00 1 so. 011 s,. 26 U.00 119.74 150.00 150.00 56. 26 U.00 119.74 150.00 150.00 5, .26 U.00 119. 74 150.00 

VEHICLE CHARACTERISTICS 
COEF. LENGTH KAX. SPEED HT/NHP CH CO OR PO Ct OR Pl CZ Cl (FT/SEC> 0.5'94E+Q2 -0.2445E+OO -0.4000E-Ol -O.l241E-04 0.5295E♦ 02 0.6500E+02 96.8968 0.2660E+05 O. 77Z7E+OZ -0.2445E+OO -0.4000E-Ol -0.471S5E-04 0. 7U4E+OZ O.UOOE+02 100.5492 O. I 960E+Ol 0 .1 lllE+OS -O.Z<t45E+OO -0.4000E-03 -0.7076E-04 0. 11 OOE+Ol o.65ooe+oz 107. 3218 0 .1 ZISOE+O.S O.Zl03E+03 -0.2445E+OO -0.4000E-Ol -O .1272E-Ol 0 .1956E+03 0.3000E+02 111.8525 0.7200E+02 O.ISZZOE+Ol 0. I 044E+OO 36. 0000 78.7000 0. U40E+01 0.9632E-01 28.0QQQ a9. 7QOO ll .8750E+Ot 0.11115E-01 21 . 0000 96.0000 ll.8760E+Ot O.U&5E-01 32.0000 97.5000 O. 9277E+OI 0.8500E-01 ll.0000 1 09. 1400 0.9766f+01 0.8500E-Ol 14.0000 114.8900 O. I 009E+02 0.8500E-01 16. 0000 111.6900 O. I 045E+02 0.8500E-01 17. 0000 122.6900 O. l 120E♦ 02 0.ISOOE-01 18 .0000 151. 7800 

KC; 3 , TYPE CODE KC ANO LESS OBSERVE CRAWlZONES, AND DETER MULTIPLE PASSERS 

Figure 2 - Summary of Specified Simulation Times, Flow Rates, Speeds, 
and Vehicle Characteristics 

HT/AREA 

0.6200E+03 
0.42001:+0l 
0.21140E+03 
O .1580E+05 



Specified mean and extremal desired speeds (ft;sec) are shown for 
each vehicle t:,rpe :iaximum entry S_f.Jeeds are shown by vehicle type and ,:E
rection. In the example, the terrain in both directions is relatively 
level, so the maximwn entry speeJs for all vehicle types are relatively 
high (150 veh/hr). On steeper grades, lower maximum entry speeds could be 
used to limit the initial speeds for vehicle categories such as trucks and 
RVs. 

Vehicle characteristics listed for trucks (vehicle types 1-4) in
clude the coefficients calculated by the program that will be used to repre
sent the accel~ration capabilities of vehicles (CO, Cl, C2, and C3), as well 
as length, and the weight-to-power and weight-to-frontal-area ratios used by 
program logic to compute performance coefficients. The maximum speed shown 
on the printed output is for zero grade and zero wind. 

For RVs (vehicle types 5-8) and passenger cars (vehicle types 
9-13), PO is tb.e maximum acceleration capability (ft/sec 2 ) o,. the vehicle 
at zero speed on zero grade and Pl is the rate at which maximum acceleration 
decreases with speed~(ft/sec 2 )/(ft/sec) on zero grade. The maximum speeds 
shown on the printed output are for maximum power (without restraint) on 
zero grade. 

The last line provides the value of KC, the maximum subscript for 
vehicle types that are influenced by downgrade crawl regions. 

3. Road characteristics that influence traffic operations: The 
third set of printed data, illustrated by the example in Figure 3, summar
izes the roadway characteristics that influence traffic operations in the 
simulation model. These data are equivalent to a roadway inventory listing 
arranged in descending order of the No. l Direction coordinate system. The 
grade and rate of change of grade, applicable to No. l Direction, appear in 
the center columns. The remainder of the data is arranged with mirror sym
metry; data on the left are for the No. 2 Direction, and data on the right 
are for the No. l Direction. The headings (read down or up) indicate the 
succession of features as seen by simulation drivers. 

At each region boundary of any characteristic, in either direction 
of travel, two lines are printed. One lLne shows the value from the termi
nating region and the second provides the value from the region just entered. 
A single line is printed where the minimum sight distance becomes applicable. 

Regions with suppressed speeds due to downgrade crawl regions and 
horizontal curves are also identified on the printed output. These regions 
are identified by the applicable speed for the region. Crawl speeds out
side of downgrade crawl regions are identified by the default speed value 
of 201 ft/sec. Tangent sections and horizontal curves where speeds are not 
suppressed are identified by the default speed value of 202 ft/sec. A nega
tive sign attached to the speed on a horizontal curve or a cur✓e approach 
indicates that the curve turns to the right and the acceptance of passing 
opportunities will be reduced. 
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Z01 . 202. 500. • I 27555 -I . 50 l NOO 1 ,'.- ~ 7 zooo. 202. 2 :J 1 

201 . ·54. aoo. -, 27545, • I . 50 J.0000 I 5 ", ~ ,, zoao. 202. 201 . 

201 . -47. 500. 
_, 27600. _, . 50 J.0000 , 5400 2000. 202. 201 . 

201. -57. soa. -1 27600. -1 . 50 J.0000 '540C zooo. &7 201 

201 . -57. 500. -! 27600. • I . 50 0. 0000 5400 ' 2000. 57. 201 . 

201. -57. 500. -, 27600. -1 50 0,0000 5400. •I 300. 47. 201 . 

201. -57. 500. 
_, 27500. -1. 50 J ~000 ·5200 500. l!.7. 201. 

201 . -57. 500. -1 27&00. _, . 50 ·?.0075 ,1200 500. &7. 201 . 

201 . -&7. 300. -1 zaooo. 0.00 ·O ?075 ,saoo soo. 57. 201, 

201 . -57. 2000. 1 zaooo. 0.00 ·0.0075 . ,ooo. 500. 87. 201 . 

201 . -47. 2000. I zszoo. 1 . 50 -0.0075 • ½l 00. 500. 37. 201 , 

201. 202. 2000. ! za200. l. SO J.0000 '4800 &00. 87. 201. 

ZOT . 2oz. zooo. I 25217. I . 50 0.0000 ·47~3 500. u. 201 . 

201 . 202. 2000. 1 25217. I . 50 0.0000 4 7 3 !. - ! 400. zoz. 201 

201 , 202. 2000. I zuoo. I . 50 0.0000 • ~4 Oil -1 &00. 202. 201 . 

201 . 202. 2000. ! zuoo. 1 . 50 0.0000 ;4<+00 ! zoao. 202. 201 . 

201. 202. 2000. 29&00. 50 0.0000 l 1200 1 2000. zoz. 201 . 

201 202. zooo. I 29300. . 50 0. 007 5 ISZOO 1 2000. 202. 201 . 

201. 202. 2000. I 30200. -1 . so 0.0075 '2800. ! 2000. 2oz. 201 . 

201. 2oz. 2000. I JOZOO. _, . 50 0.0000 '2%00. 2000. 202. 201 . 

ZOt, 202. 2000. ! SI 400. -1 . 50 o.aooo 11600. I zooo. 202. ZOt . 

201. 202. aoo. -, 31400. _, . so a.0000 I 1'00. I 2000. 202. 201 . 

201. 2oz. 500. -I Sl54l. -1. so 0.0000 1141 7, l 2000. 202. 201 . 

ZO!. u. 500. -1 JI .5U. -t. 50 Q.0000 1141 7. 1 2000. 202. 201. 

201. 51. soo. -1 51 ,oo. -1 . so o.aooo 11400. 1 2000. 202. 201 . 

201. H. &00. -, 51600. _,. 50 0.0000 I 1400. 1 zooo. -a7. 201. 

201. &7. 500. -1 l 1600. -1 . so 0.0000 11400. ! 2000. -&1. 201 . 

201 . &7. 500. -I .11600. -1 . so 0.0000 I 1400. -I soo. -57. 201 . 

201. 87. &00. -1 llSOO. •1. so a.0000 11200. -t 800. -87. 201 

ZOI. &7. 500. -1 11100. _, . 50 -0.0075 11200. -t 800. -a1. 201 . 

ZOI. &7. SQO. -1 52000. a.ao -0.001, 11000. 
_, soo. -&7. 201. 

201. a1. 2000. l .12000. 0.00 -0.001< 11000. 
_, 500. ~f?:. 201 . 

201. !1. zooo. 1 szzoo. l .50 -0.001· 10&00. -I 500. -47. 20 I . 

zot. Z02. 2000. ! l2i1:0. 1 .so 0.000 1oaoo. •I soo. -a7. 201 . 

201. 202. 2000. t 522 7. l .51' 0. 000 ' 1078.S. -1 500. -u. 201 

201. 202. zooo. t 32217. 1. so 0.000; 107&.S. -1 500. 202. 201. 

201. 202. zooo. I 32600. I . SO Q.0000 10400. 
_, 500. 202. 201. 

201 . 202. 2000. 1 32600. I .so 0. 0000 !0400. 1 zooo. 202. 201 . 

201. 202. 2000. t s:saoo. 1. so 0.0000 nao. 1 2000. 202. 201. 

201 . 2oz. 2000. ! naoo. 1. 50 a.oar, 9200. I 2000. 202. 201 . 

201 . 202. 2000. ! 34200. -I. so 0.0073 uoo. 1 zaoo. 202. 201 . 

201. 202. 2000. 1 34200. -1. 50 o. 0000 uoo. ! 2000. 20:Z. 201 . 

201. 202. zooo. I S.5400. -1 . so 0.0000 1,00. f zaoo. zoz. zo 1 . 

201. 202. 500. -1 SHOO. _, . so ,.aooo 7600. t zaoo. 202. 201 . 

201. 202. 400. -, S.55U. _, .so Q. 0000 7'>17. I 2000. 202. 201 . 

201. -u. 500. -, H.5U. _, . 50 O. OOOlt 7417. I 2000. 202. 201 

201 . ·41. &00. -1 55400. -I . 50 o.ooao 7400. 1 2000. za2. 201 . 

201 . -&7. &00. -, 35600. -1 . 50 0.0000 7400. I zaoo. 57, 201 . 

ZOI . ·&7. 400. -1 ss.aa. -1. so 0.0000 7400. 1 2000. 41. 201 . 

Z01 . -47. 500. -, 55600. -1 . 50 0. QOOQ 7400. 
_, $00. 57. 201 . 

201 . -&7. 500. • I 35&00, _, . 50 o.~ooo 7200. - I aoc. &7. 201 . 

201. -5 7 300. 
_, ssaoo. -1 so -Q.0075 7200. 

_, aoo. 87. 201 . 

201 . -87, 300. -1 56000. 0.00 ·0.0075 7000. -1 soo. 57, 201 . 

201. -87. 2000. I 54000. ~.JO -0.0075 7000. • I 500. 37. 20 t . 

201. -&7. 2000. I .l&ZOO. I . SO -0.0075 6800. • I $00 . S7. 20 t . 

201. 2oz. 2000. .loZOO. ! . 50 0.0000 .&00. • I eoo . 87 . 201 

201. 202. zooo. .l621 7 I 50 0.0000 li7&l. 
_, soo. aa. 201 . 

20 t . 202. 2000. .lo217. so 0.0000 678.S. • I aoo. 2oz. 201 

201 , 202. 2000. .l&oOO. I . 50 0. 0000 5401!. 
_, aoa. 2oz. 2 Qt . 

20f 202. 2000. .looOO. 1. 50 0.0000 6400. - I 2000. 2oz. 20 1 

201. zoz. 2000. 1 s,120. I. 50 0.0000 62&0. - I 2000. 202. 201 . 

201 202. 2000. -t 567.?II. I . 50 0. 0000 • 2.u. 2 zooo. 202 . 201 . 

201 202. 2000. ·I su2a. I. 50 Q. OtlOO (i I 80. z zooo. 202. 20 t . 

20 I . 202. 2000. a 56&20. l. 50 0.0000 & tu. z 2000. 202. 201 

201 202. 2000. 0 17400. I .50 0.0000 5200. z zooo. 202. lOI , 

201 202. 2000. 0 57800. I. 50 0.0075 ,zu. z 2000. 202. 20 I . 

Z01 . 202. zoao. 0 3112011. -! 'so 0.0117' <+IOO. 2 2000. 202. 201 . 

201 . 202. zaoo. 0 311200. - 1 . so 0. 0000 4UO. z 2000. 202. 201 

201 202. zooo. 0 39400. ·! so 0.0000 56011. 2 zooo. 202. 201 

20 I . 202. &00. -1 ;94011. • I . SIi O. OHO loO@. z 2000. 202. 201 . 

201 . za:z. &00. -1 395U. 
_, n 0.011@0 .$417. 2 zooc. 2oz. 201 . 

201 u. aoa. -1 HSU. - I . 50 l.0000 S,.17. 2 2000. 202. zo t . 

2'1 . 87 800. -1 HU@. - I . 50 o.oo,o 5400. 2 2000. zoz. 20 t . 

zo 1 . 87. soo. -1 59600. -1 . SCI 0.0000 l'<OO. 2 2000. -87. 201 

201 &7. &00. -1 59,00. -! . 50 0.0000 3400. z 2000. -s 7 . 201 . 

201 S7. 500. •I 59600. -I . 50 0.0000 5400. 2 &00. -37. 20 I . 

201 , 87. soo. ·I 59301!. • I . 50 0.0000 3200. 2 800. -87. 20 l . 

Z01 . 57. &00. -1 39800. -1 . 50 -0.0075 3200. z &OO. ·8 7 . 201 . 

201 . 87. soo. •I 40000. 0.00 -0.0075 300\I. z aoo. -87, 201 . 

ZOt . &1. 2000. 0 40000. 0.00 -0.0975 sou. 2 800. -81. 201 

201 . $7. 2000. 0 40200. ! . so -0.0075 zuo. 2 800. -u. 201 . 

zo I . 2oz. 2000. (I 40200. l . 50 0.0000 zuc. z 500. ·&7. 201 

ZOI zoz zoao. 0 40217 l. 511 0.0000 au. 2 300. -u. 201 . 

Z01 . 202. 2000. 0 40217. l . 50 0.0000 2785. 2 3 0(1. 202. 201 . 

ZOI. 202. 2000. G 40600. i 30 ~.ooca Z'IOC. z soo. 20:z. 201 . 

201 . zoz. 2000. 0 4060@. I , 5@ o.ooaa 24/IQ. z 2000. zoz. 201 . 

201 . zaz. 20110 0 41HII. 1 . SC O.GIIH 110G. 2 ZOOl!. 202. 201 . 

201 . zoz. 200!1. -, '4190@. I . SO 0 .OOotl 11 ao. z 2000. 202. 201 . 

201 . zn. 200!1. ·1 4ZOOII. I . 50 0.001!0 100@. z 2000. 2oz. Z01 

201 . zaz. zooo. 1 420011. I. 50 l.0000 1 OtlO. znoa. 20:i!. 201 . 

Z01 . 202. zaao. I 42100. I. 5(1 0.011011 900. -! zoo@. 202. zo 1 . 

201 zoz. 2000. l ,;,z1a11. I, 50 a.ao11@ 901L I ZOGO. 202. 201 

lCd, 202. zaao. I 450(117. I . 5(1 a.0000 0. I 20QQ. zoz. 201 . 
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The passing sight dista~ces 1nd1cate that the nominal value 
2,000 ft applies except where a lesser value (800 ft) was spec1f1ed 1n tne 
regions input data on ST cards. 

The passing zone, no-passing zone, and passing lane regions in 
Figure 3 are derived entirely fro~ input data and the location coordinates 
are provided for both the No. 1 and No. 2 Directions. The codes for these 
zones include: 

-1 = No-passing zone ~with either one or two lanes in the opposing 
direction). 

0 = Passing zone in opposing direction to a passing lane. 

1 = Passing zone on a conventional two-lane highway (only one op-
posing lane). 

2 = Passing lane with right lane dropped at downstream end. 

3 = Passing lane with left lane dropped at downstream end. 

4. Representative desired speeds, and reference overall speeds 
and travel times: This fourth set of output summarizes the desired speeds 
for each vehicle type, as well as reference overall speeds and travel times, 
and is illustrated with the example shown in Figure 4. The heading on this 
page is the first comment card. 

The next three lines list: seven unbiased desired speeds repre
senting the distribution of desired speeds; the weight factor to be applied 
to each, and the user-specified biases for the desired speeds of trucks, 
RVs, and passenger cars. 

The remainder of the output lists overall travel times (sec/mile) 
and overall average speeds for each vehicle type traveling alone on the 
specified alignment. The vehicle type code is not printed but is 1 for the 
far left-hand column and increases to 13 at the far right-hand column. The 
first line of the printed output lists the results for the first desired 
speed, the second line for second desired speed, etc., through seven desired 
speeds. The eighth line lists the weighted averages. 

This set of printed output is the last before the program starts 
processing the simulation logic. 

5. Traffic status (snapshots): During the simulation, the traf
fic status can be printed in the format shown by Figure 5. This format is 
known as a snapshot because it displays the status of all vehicles at a 
single point in time. The times at which snapshots are printed are speci
fied by the user through ISNAP and ~SNAP on the first of the 10 mandatory 
input cards following the comment cares. Although the snapshot feature was 
originally developed for program debugging purposes, it can also be used to 
track individual simulation vehicles for short periods of time. 



RUN NO. 1110 BASE CONDITION - SLIGHTLY ROLLING TERRAIN 

lEIUl TIU\ffIC TRAVEL THIES AND SPEEDS FOR VEHICLE TYPE AND DESIRED SPEED 
DESIRED SPEED 67.37 76.57 II 1. 65 1111.00 94.15 99.43 1011. 63 HEIGHTINO FACTOR 1:1.07 0 .15 o. 1a 0.20 0.IS 0. 15 0.07 VEHICLf CATEGORY BIAS -1. so -2.20 0. 00 

IHRfCHOH t HU.ICICS REC. VEH. PASSENGER CARS {SfC/l>HLf) 10.55 10.211 10.20 30 .20 Ill. 06 11. 06 11. 06 11 . 06 78.42 78.42 71!. 42 71$. 42 7a. 42 72. 27 70.40 10. 3a 70.38 15. 11 71. OS 71 . 05 7 I. 05 69.01 69.01 69 .01 69.01 69.01 U.41 U.67 65.94 65.94 74.23 67.95 66. 51 66. 51 64.72 64.72 64. 72 64. 72 64. 72 64 .11 62.'2 61. I 0 61 .10 74. 16 65.23 61. 07 62.67 60.06 60.06 60.06 60.06 60.06 60.'5 59. I I 57 .35 56. 91 74.09 64.89 60.66 60 .15 56.50 56. 02 56.02 56 .02 56.02 5a .29 56 .al 55.00 5.L911 74.04 64.112 60.52 59.51 54.65 53.56 53.17 53 .17 53 .17 56. 77 54.57 51. 55 50.011 71.92 64. 7l 60.40 59.46 ... B.os 50.69 49.96 49.32 411.67 

65. 21 63.72 62.46 62. I l 74.76 67.57 65.17 64.'79 61. 60 6 I .19 61 . 07 61 .OS 60.911 CFT/SfC) 65. 55 65. al ,s. a3 6 5. 11 l 65. 1 l 65. l l 65. l l 65.1 l 67 .n 67.33 67 .. n 67 .ll 67.ll 13. 06 75.IHI 75. 02 75.02 70.lO 74.32 74.32 74.32 76.51 76. 51 76.51 76. 51 76. 51 11 IS 711.20 ao.08 110. 08 71. 13 77. 70 79.la 79.311 81. 58 81. 58 81. 511 111. 58 a 1. sa 112.211 84.31 116. 41 86.42 71. 20 U.95 8.L71 84.25 87. 91 87.91 87 .111 87. 91 31. 9! 87.05 U.21 92.06 92. 75 71. 27 a 1 . .H 117. 05 87. 78 113.46 94.24 94.24 94.24 94.24 90.54 92. 91 96.00 97.81 71 . 31 8 I. 46 87.24 aa .62 96.61 911.511 911. ll 99.31 119. 31 91.00 96. 75 102.42 105.41 71. 43 111. 57 87 .42. aa .ao 911.54 I 04 .15 105.69 107.05 108.49 w 

111. 59 82 .13 °' 81. 65 IU.7l 115.69 86.lO 70.66 711.41 86.72 87. 49 117. 71 117.IU 37.91 

DIRECTION 2 TRUCKS REC. \/EH. PASSENGER CAR!) 
(SfC/"Ilf> 110.31 10.20 80.20 ao.20 a 1. 06 Ill. 06 111 .06 81. 06 78.42 78.42 78 .42 f!l.42 111.<tl 11 . 4, 70.la 70.311 10.38 74.07 71. OS 71. 05 71 . 05 69 .01 69.01 69. 01 69.01 69.01 67 .34 U. l4 65.94 65.94 71.04 67.51 66 .51 66. 51 64.72 64.72 64. n. 64. 72 44 72 62 .15 , 1. 96 61. I 0 61. 10 72.92 64.25 62.61 62.H 60.06 60. 06 60.06 60.o, 60.06 58 .91 51.25 57 .15 56.9l 72 .82 65.87 59.76 59.l7 56 .l2 56. 02 56.02 56 oz 56 02 5,. 2, 55.U 54 .58 5l.98 72.73 61.80 59.62 58.70 54 .19 55.41 53.17 5L 11 5l. 11 54.0l 52.0 50.72 49.41 72.ot 63.67 59.47 58.54 52.lO so.oa 49.54 49. 08 43.6? 

61.U 61.0l 62.lO lil.11 73 .63 U.89 64. 72 64. 38 61.45 61. l 2 61. 04 61. 01 60.98 
(fT/SfC) 65.U 65.U 65.lll 65.U 65. tl 65. I l 65.tl 65. l l 67.H 67.H 67. ll 67. ll 67.ll 7l.U 75.02 75.02 75.0Z 71.29 74.12 74.12 74.12 76.51 76. 51 16. 51 76.51 76.51 78.41 79.59 ao.oa 1111 . oa 72.28 78 .19 79.38 79. 58 11.58 81. 58 81. 58 81 .58 a 1 . 5a 114.01 85.22 16. 41 86 .41 72 .40 112.U &4. 31 114.71 87. 91 17. 91 47.'H 117. 91 87.91 119.52 90.65 92.311 92.75 72 .51 82.67 88.35 aa .93 95.75 94.24 94.24 94.24 94.24 95 .114 94.U 96. 75 97 .11 72 .60 112.75 aa. 57 19.115 97.44 98 .117 99. lt 99. 31 119. 31 97.72 100. 5& 104. I 0 I 06. 01 72. 72 82.92 aa. 1a 90.20 1: 0. 96 105.42 l 06. 511 107. 57 108.49 

Ill. 62 114 .Ill 115. 911 116. 54 71 . 76 79.211 82.24 112.7:S 117. 00 117.62 a1 .n 87 .114 57.91 

Figure 4 - Representative Desired Speeds and Reference Overall 
Speeds and Travel Times 



SYS HM SNAPSHOT AT UNE I. 00 

DIRECTION 2 010VIHO DOHH) 
DIRECTION 1 010VIHO UP> POS SPO D SPD ACEl VEH IHDX STATE POS SPD D SPD ACEL VEH IHDX STATE 

LT SPO TNAR oc INP STAGE LT SPD THAR oc !HP STAGE 

43050. IULO aa. 0000 0.IHl ll 6 43400. aa.o aa.0000 0.00 ll 6000 43050. IUI. 0 &a. 0000 0. IHI 1 l a 43400. aa.o aa.0000 0. IIO 13 3 6000 4141 5. S9.4 90. OMO I . <t2 l 5 907 426:Sa. 90.5 100.0000 2.50 u 947 41065. 1H. 0 1H. 0000 -I . 00 12 91.9 41934. a9 .a 94.0000 1 .as ll 974 
40625. a6. a 67.0000 -1.20 11 929 40612. 86 .a az.0000 -1. 20 12 962 
39921. u.a 114.011110 -I. 20 HI 936 59734. 90. l 96. 00.00 2. 06 9 991 
38469. l!t,.I U. (HlOO -1. 9l ll 906 3 39657. 115.6 45.0000 -2.40 13 9411 3 

31!425. 116.11 ao. 0000 -I. 20 9 941 38238. 89. 7 95 .-.0000 1. 74 I 0 'Hl4 
57545. IS'L5 91 .0000 1.52 12 9U 515.B. 89. 0 119.0000 1. 00 11 975 
36 225. u.8 74.0000 -1. 20 l 1 9211 37094. 90.2 97.0000 2.17 12 963 
.35519. 'HI. 0 '5.0000 1. 96 13 905 36742. 119.11 94.0000 I .85 13 949 
l4014. 85.9 17.0000 -2 .10 12 911 l H142. 89.0 89.JJOOO I. 00 u 950 

(.,j 34029. u.a 16.0000 -1 .20 10 \135 H57!1. u. a 94.0000 1. as 12 964 -; 

2.06 1l 904 H137. a6.11 78.0000 
32620. 911.1 96.0000 

-1. 20 11 976 

5U2'L a,.a 56.0000 -1.20 11 927 32347. 90.5 100.0000 2.50 111 'Hl5 
50514. 56.a 86. 0000 -1. 20 12 91' :S0942. 86.a 67.0000 -I . 20 9 992 
2.'H:. 19. 115. 0 67. OOlllli -:L02 1 l 903 3 50591. 85.5 71 . 0000 -2.55 13 951 3 
29634. a6.a 71.0lllllll -l .20 9 9.-,0 .$0064. 90.5 105.0000 2.41 12 965 
21226. &6.a !12. 00011 -I. 20 10 914 29802. 74.5 82.0000 -0.07 2 1000 
274H. 119. 4 90.0000 I . 42 11 926 25743. \JO .1 95.0000 2.1 l 11 917 

27952. \J0.5 100.0000 2.50 13 952 

26997. U.I 17. 0000 -1. 20 12 'HS 27474. 114.6 72. 0000 -1. 20 4 998 
26735. !16 .1 74.0000 -1. 20 I l 902 26547. 115. 0 U.!\000 0.00 10 986 

'l\ 24322. 79.6 76.0000 -1. 20 6 943 26 501. 83.0 92.0000 -5.03 12 966 3 
238711. ell .2 74.0000 -1. 20 l 942 25052. 90.7 1 02. 0000 2. 71 1 .$ 953 

Figure 5 - Traffic Status Snapshot Available in Printed Output 
at User-Specified Times 
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The example shown in Figure 5 depicts conditions at ~he end )t 

1 sec of simulation time. The time shown on the snapshot output is counted 
from the beginning of the warmup time. 

The headings indicate the data items which are printed for each 
vehicle in the spatially sequenced format. A basic set of data about each 
vehicle is printed on one line. A second line of data is printed only when 
the vehicle is involved in a pass or is aborting a pass. In the first line 
for each vehicle are: 

POS Position, in No. 1 Direction coordinates, for vehicles 
in both directions of travel. (The same coordinate sys
tem is used to facilitate estimates· of distances to on
comers.) 

SPD ~ Speed (ft/sec). Speed is flagged with a minus sign if 

DSPD 

vehicle was passed (by a vehicle traveling in the same 
direction) during last review in a section with one uni

directional lane. 

Normal desired speed (ft/sec) unadjusted for local curve 
or crawl region. 

ACEL 

VEH 

INDX 

STATE 

Average acceleration in last review period (ft/sec 2). 

Vehicle type, 1 through 13. 

Vehicle number. 

State at end of review period. 

STATE is printed in either single-digit and four-digit forms. T~e 
four-digit form is used to convey additional information in a packed form. 
The interpretation of the state variable is described below: 

Single-digit form with range 1 through 4 means that the ve
hicle is in a section with one lane available for its direc
tion of travel. The single digit is a code representing the 
platooning status of the vehicle: 

l = Vehicle traveling freely. 
2 = Vehicle overtaking leader, but speed still 8 ft/sec or 

more above leader's speed. 
3 = Vehicle following leader. 
4 = Vehicle following leader closely, with both the poten-

tial desire and the performance capability to _pass. 

Four-digit form with range 5000 to 6999 means that the ve
hicle is in a section with one lane for its direction of 
travel, and: 
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First digit= 5, vehic1~ 1s eagag~~ 1u a pass. 
- 6. vehicle is aborti2g a pass. 

The last three iii.sits of the pack.ea form are extra data for 
passes and aborts that ar.e J~so pcinted in a more convenient 
form on next llo.e ,;,£ 01.1.tput. 

Four-digit form with range 1110 through 4223 means that the 
vehicle is in a section with two unidirectional lanes for its 
direction of travel (i.e., a pass1og or climbing lane). The 
first digit, in the approximately jugle from 1 to 4 denotes 
the platooning status as defined Ul the single-digit form 
above. 

The second digit is a code that identifies which lane the 
vehicle is in; Code 1 represents the left lane and 2 repre
sents the right lane. 

The third digit, 1 or 2, is a code that identifies target 
lane to which the vehicle is trying to change. (If the 
third digit is equal to the second digit, the vehicle is not 
motivated to change lanes; if third is not equal to the 
second digit, the vehicle is trying to change lanes.) 

The fourth digit is a code in the range from O through 9, 
where: 

Code 1 means that vehicle is motivated to change lanes to 
avoid the lane drop at the end of a passing lane, provided 
that the second and third digits are not equal. This lane 
change can be in either direction (left to right or right 
to left) depending on which lane is being dropped. 

Codes 1 through 3 when the second and third digits are equal 
means that the vehicle has completed a lane change within 
last three review intervals; this vehicle will not examine 
lane change motivations except to avoid lane drop. 

Code1 2 through 5 means th.at the vehicle is attempting to 
change l.tnes to left to avoid delay, providing the second and 
third digits are 21. This code is reduced by one during each 
review interval. (If the fourth digit is reduced to 2 with
out a lane change taking place, the motivation to change 
lanes will be reviewed again.) 

Codes 6 through 9 means that the vehicle is attempting to 
change lanes to the right. This code is reduced by one dur
ing each review interval. (If the fourth digit is reduced 
to 6, the motivation to change lanes will be reviewed again.) 
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The second line for a vehicle 1s printed in the snapshot output 
only when the vehicle is engaged in a pass or pass abort involving use of 
the opposing direction lane(s). The data on the second line are: 

LTSPD 

TI1AR 

oc 

IMP 

During a pass, LTSPD is the maximum speed (ft/sec) that 
will be used by a driver, as limited by driver speed 
preferences. During a pass abort, LTSPD is the distance 
behind the leader-to-be that the aborting vehicle will 
begin its return to normal lane (ft). 

During a pass, TI1AR is the most recently estimated time 
safety margin (sec). During a pass abort, TI1AR is the 
time remaining before the aborting v~hlcle can begin 
the return to the normal lane (sec). 

~he vehicJ.,s; nl.U\QP.r of the next oncoming vehicle.--
For a vehicle in pass, IMP is the vehicle number of the 
impeding vehicle being passed. For vehicle in a pass 
abort, IMP is the vehicle number of the leader-to-be 
after abort. 

ISTG State of the pass or abort maneuver, where: 

Haneuver 

Pass 
(state 5) 

Aborting 
pass 

(state 6) 

ISTG 

l 

Heaning 

~ot committed to complete pass. 

2 Committed to complete pass (i.e., would pull ahead of 
other vehicle even 1f large deceleration were used.) 

3 Ahead of impeder (measured nose to nose). 

4 Clear of impeder and making decision about passing 
another vehi~le, if any. 

5 Clear of impeder, not extending pass, and has two re
view periods before vacating the opposing direction 
lane. 

6 Clear of impeder and has one review before vacating 
the opposing direction lane. 

1 

2,3,4 

Acquiring relative position to begin return to 
single, normal direction lane. 

Not used. 

5 Clear of impeder and has two review periods before 
vacating the opposing direction lane. 



6 Clear of impeder and has one period before vacating 
the opposing direction lane. 

The furthest upstream and downstream vehicles in each direction of 
travel are the eight "dummy vehicles" used to facilitate computer program 
operation and control. The dwmny ~ehicles are positioned off the ends of 
the simulated highway by 50 ft at the upstream end and by 400 ft at the 
downstream end. These dummy vehicles have vehicle numbers in the range 
from l to 8; they appear on every snapshot but are not processed by the 
simulation logic. 

Snapshots are the only output normally printed by the program dur
ing simulation processing. The remaining output, described below, is 
printed after completion of the simulation run. 

6. Space-averaged data and operating speeds: Space-ave.aged 
data and operating s~s are presented-in printed output on a page labeled 
Pagel. An example of this page is shown in Figure 6. The header on this 
page includes the contents of the first comment card and the simulation 
"test time" during which the basic data were collected. 

The flow rates measured at the finish line in each direction (i.e., 
the most downstream spot data station) are given prior to the space data 
results. 

The space-averaged data for vehicle types and categories by direc
tion include: vehicle miles traveled, space mean speeds, measured flow 
rates, specified flow rates and the difference between the specified and 
measured flow rate. The flow rates are also given in fractions for each 
direction of flow. 

The flow 
for every vehicle 
during test time. 
and vehicle mixes 

rates here are based on space data which are collected 
during each review period it spends in the test length 
This measure provides the best estimate of flow rates 
for correlation with. other traffic characteristics. 

Page 1 coo.eludes with the oper~ting speed measures. :hese are a 
special type of overall speed measure which represents the speeds of vehicles 
traveling as fast as possible under prevailing geometric and traffic condi
tions. The operating speed is estimated from the average overall travel 
speed of a sample of the fastest passenger cars selected to meet the follow
ing criteria: 

Had a vehicle type of 12 or 13; i.e., one of the two highest 
performance passenger cars, 

Had a normal desired speed in the range indicated on the 
printout (94.66 to 105.24 ft/sec in the example). 

The centroid (not the center) of the desired speed range is at the 
85th percentile. Therefore, the operating speed is calculated here as the 
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RUN NO. 190 BASE CONDITION - SllGHTlY ROllINO TERRAIN 
30. 00 HIN. 

FLOW DATA ANALYZED FOR 50.00 MINUTES 
-----------------------------
DATA FROM SPACE MEASUREMENTS 

FLOH RATES AT FINISH LINES DIRECTION 1 404. IIPH 
TOTAL FLOW RATE 1120. \IPH 

PAGE 1 

DIRECTION 2 416. VPH 

DIRECTION ONE 
DIRECTION THO 

TYPE VEHICLE AVE. HOH RAH: TYPE VEHICLE AVE. HOH RATE OR HUES SPEED (\IPHl OR MILES SPEED (VPH) CAT. CFT/SEC> HEAS. SPECIFIED D[Ff. CAT. CFT✓ SEC) MEAS. SPECIFIED DIFF. 1 4.54 68.0S I. l l 2.40 -1.27 1 11.00 o.oo o.oo 2.40 -2.40 2 50. 11 12. 117 12. 45 5. I 2 7. 3.5 2 11 . 00 75.20 2.n 5 .12 -2.39 3 16.14 73.H 4.01 6.110 -2.19 l 11.02 74. 30 1. 99 6.30 -4.31 4 Hi. 07 73. 47 3.99 5.611 -j. 69 4 II. 02 74. 99 .. , l.99 5.63 -3 .69 TIWCKS U.116 12 U 21. 59 20.00 1. 59 TRUCIC.S 27.04 74.17 6.72 20.00 -13.21 5 0.00 (I. 00 0.00 0.20 -0.20 5 0.00 o.oo o.oo 0 20 -0.20 6 23.22 n 1 0 5.77 11.00 -2.23 6 21. 91 76 .62 5.45 IS.DO -2.55 7 44 l4 11 97 11. 02 II. 00 :S. 02 7 14.26 75 .69 3.54 IS. 00 -4.46 II 0. 00 0.00 0.00 0.20 -0.20 8 0.00 !LOO o.oo 0.20 -0.20 REC.V 67.56 7 3. 61, 16.79 16.40 0. 39 REC \I. 36. 1 a 76 .25 IS.99 16.40 -7.41 9 195.19 7 3. 96 48.61$ 36. 00 12. 611 9 180.90 75.24 44 .96 36. 00 8.96 1 0 220.31 75.B 54.75 54. 00 0. 7 5 1 0 218. 02 73.84 54. I 8 54.00 (i .18 11 244 96 74.23 60.1111 72. 00 -11. 12 11 2114.49 75.21 70.70 72.00 -1 . 30 12 355.46 75.49 U.l4 90.00 -I 66 I 2 479.44 73.90 119. 15 90.00 29 .15 13 458. 1 3 74.65 l 13. 86 108.00 5 116 I 3 415. 16 74.44 I 03. 1 ll 1011.00 -4.82 PASS. 1474 75 74. 79 366 . 52 360.00 6.52 PASS. 15711.02 74.4:S 392.18 .56 0. 00 52. 111 Al L 1629.11 74.64 404.90 l'il6 .40 II. 50 All 1641 .24 14. 48 407.90 396.40 11. 50 FRACTIONS 
FRACTIONS 1 0.00211 0.0061 -0. OOB 1 0.0000 0.0061 -0.11061 2 0.0308 0.0129 0. Ql 711 2 0.0067 0.0129 -0.0062 3 Q. 0099 0. 0172 -0.0012 3 0.0049 0. 0172 -0.0123 4 0.0099 0.0143 -0.0045 4 0.0049 0.0143 -0.0094 HWClS 0.05B 0.0505 0.0029 TRUCIC.S 0.0165 0.0505 -0.0340 5 0.0000 0.0005 -0.0005 5 0.0000 0.0005 -0.0005 6 0.0143 0.0202 -0.0059 6 0.0134 0.0202 -0.00611 1 0.0272 0.0202 0.0070 1 0.0017 0.0202 -0.0115 I 0. 0000 0.0005 -0.0005 II 0.0000 0.0005 -0.0005 REC.II. IL 0415 0 0414 O. 0001 REC.II. 0.0220 0.0414 -0.0193 9 0 1202 0.0908 0.0294 9 0. 11 02 0.0908 0.0194 t 0 0. I 352 0 .1362 -0.0010 10 0 .1321 0. 1362 -0.0034 It 0. 1504 0.1816 -0.0313 11 0.17B 0.11116 -0.0013 12 0.2112 0.2210 -0.00119 12 0.2921 0.2270 0. 0651 13 O. 2112 0.2725 o.ooaa I 3 0.2530 0.2725 -0.0195 PASS. 0.9052 0.9082 -0.0030 PASS. 0.9615 0.9082 0.0S:S3 

fOHl MEASURED HOH RUE : 1112 .19 FROM SPACE DATA 

OPERA TINO Sl'EEllS IUSfD OH DESIRED SPEEDS FROM 94.66 TO 105.24 Fl/SEC 

DIRECTION ONE OI~ECHON TWO COMll HIED 
SAMPLE SIZE 19 18 37 (fllSECl ao. 19 7 4. 36 77. 35 OPERATING SPD 

6 . 111 5. I 5 6.35 STD DEVIATION 
89 85 a 1 . 74 89 85 MAX "VALUE 
64 13 6 7. l I 64. 78 MIN VALUE 

Fi gur1: h - Space-Ave1-a)!,ed Flow Hate d!ld ( ) p e ,· a t I n g Speed Data on 
Page l ol I' r ! 11t l'd Output 



arithmetic mean of overall speeds for nigh pe,f:rh,L ·~ c..irs that a:;:empted 
to travel with a mean desired space at :he 3=:~ :~ ~entile desired rfree) 
speed. 

7. Overall and desired speed5: Pa~e 2 t ,Ile printed output pre
sents the overall and desired speed measures r~ese data, illustrated in 
Figure 7, are broken down by vehicle type, by vetri,~le -.:ategory, and for all 
vehicles combined for each direction separateJv 

The data include: sample sizes, 3pecif~ed and measured; average 
desired speeds, specified, measured, and differenced; two reference speeds; 
and overall speed statistics. 

Both reference speeds are based on calculations with a set of rep
resentative desired speeds in conjunction with vehicle, driver, and align
ment characteristics. The reference speeds headed "Ideal Geometry" are 
based on the speeds of isolated vehicl~s on straight and level alignment; 
the "Zero Traffic" mea~ures are for isolated vehicles on the user-specified 
alignment of the simula.ted roadway. The reference speed averages for indi
vidual vehicle categories and for all vehicles combined are based on the 
specified rather than the measured proportions of each vehicle type. 

The measured overall average speeds for individual vehicle types 
are arithmetic means, not the sum of distances traveled divided by the sum 
of travel times. The measured averages for vehicle categories and all ve
hicles are arithmetic means with equal weight for each measured overall ve
hicle speed. 

8. Travel times and delays; The actual and reference speeds 
printed on Page 2 are used on Page 3 to determine overall travel time and 
delay measures. This page of printed output is illustrated in Figure 8. 
The average delay to motorists represents the difference between their 
actual speeds and their desired speeds. The reference speeds printed on 
Page 2 are used to apportion this delay to roadway geometrics that limit 
vehicle speeds and to traffic delay. All of the travel time and delay 
output are presented in units of sec/vehicle mile. 

The data presented on Page 3 are in many respects similar to the 
data on overall speed~ on Page 2. Sample sizes are printed, and reference 
times are provided together with measured times. 

The reference times are based on the same factors described in 
the preceding section. The user-specified proportions of vehicle types in 
the traffic stream are used to combine the vehicle types into summary re
sults for individual vehicle categories and for all vehicles combined. 
:-{ote that the average of travel times (sec/veh-mi) can be inverted as 
5,280/(sec/veh-mi) to provide a speed (ft/sec) which is the sum of distances 
traveled divided by the total of travel times. Normally, this space-mean 
speed will be slightly lower than the arithmetic average of speeds. 



RUN NO. 190 BASE CONDITION - SLIGHTLY ROLLIND TERRAIN 

SPEEDS, OVERALL AND_DESIRED __ :~:~~~~~ ------------------
DIRECTION ONE 

\/EH 
TYPE 
CAT. 

I 
2 
3 
4 

TRUCKS 

5 
6 
7 
a 

REC V. 

9 
I 0 
11 
I 2 
13 

PASS. 

All 

SAMPLE SIZE 

SPECIFIED HEAS. 

1. 20 
2.56 
3.40 
2.a4 

10.00 

0. to 
4.00 
4.00 
0.10 
8.20 

18.00 
27.00 
36. 00 
45.00 
54.00 

llHI. 00 

1911. 20 

0.00 
6.00 
2.00 
2. Oil 

10. tHI 

0. 00 
3.00 
3 00 
0.00 
6.00 

22.00 
25.00 
25. 00 
la. 00 
47 00 

1 57. 00 

173. 00 

DIRECTION THO 

VEH SAHPLE SIZE 
TYPE 
CAT. SPECIFIED HEAS. 

1 
2 
3 
4 

HWCKS 

5 
6 
1 
a 

IUC.V. 

9 
t(l 
11 
12 
1 3 

PASS. 

All 

1 . 20 
2.56 
3.40 
2.a4 

10.00 

IL 10 
4.00 
4.00 
ll. 10 
11. ZO 

111. 00 
27. 00 
36.00 
45.00 
54.00 

HI0.00 

l9a.20 

0.00 
1. 00 
1.IHl 
1. 00 
l.00 

0. IHl 
t. 00 
2.00 
0.00 
:LOO 

22.00 
25. 00 
51. (IQ 
50.00 
50.00 

17!. 00 

1&4.00 

A\IE. DESIRED 

SPEC. MEAS. 

116.50 
36.50 
116.50 
&6.50 
a6. so 
115 IIQ 
155.IIO 
115. ao 
as. so 
115.ao 

U.IHl 
aa.oo 
88. 00 
88.00 
1111.00 
aa.oo 

&1.!ll 

fLOO 
1n.11a 
ll I. 09 
81.59 
111. 6 7 

0.00 
U.73 
110.011 

0.00 
114. 91 

al. 911 
U.40 
88.52 
90.112 
115.66 
U.12 

al.911 

A\IE. DESIRED 

SPEC. MEAS. 

IH>.50 
86.50 
86. 50 
U.50 
86. SQ 

as.110 
a5.IH! 
a5.IH! 
85 .!HI 
115.IHI 

aa. OCI 
IUI. OC 
aa.oo 
88.0Q 
81l.QO 
U.00 

IH .ll3 

0.00 
97.00 
97 .IH 
75.05 
119.69 

IL 00 
91. 14 

100.511 
0.00 

91 .43 

aa.a9 
47.ll!I 
47.43 
46.116 
a7 .64 
1$7 .64 

a7 115 

OifF. 

0.00 
3.34 

-5.41 
I. Q9 
I. 17 

Q.00 
5. 93 

-5.72 
IL 00 

-o. 89 

-o (12 
0.40 
0.52 
2.82 

-~. 34 
o .12 

0. I 5 

DIFF. 

0.00 
10.50 
10.53 

-l I. 45 
3. 19 

ILOO 
5. :s4 

14.78 
0.00 

11. 63 

Q. ll9 
-(I. 12 
-0. 17 
-1. 14 
-0.36 
-0 . .56 

0.00 

REFERENCE AVERAGES 
I DEAL ZERO 

GEOH. TRAFFIC 

as. 61 
86.02 
86.50 
a6.5o 
86.27 

70.42 
78.45 
81 . 71 
82.25 
79.911 

117.07 
117. 62 
a, .u 
U. OQ 
3a_oo 
a 7 .112 

87.42 

a1. 65 
as. n 
45.69 
U.30 
a4.aa 

70.66 
71L 43 
a 1. 59 
a2 .13 
79 92 

116. 72 
117. 49 
117. 71 
117. II I 
U.91 
111. 66 

117. 20 

REFERENCE AVERAGES 
IDEAL ZERO 

GEOM. TRAFFIC 

115.61 
86.02 
86.50 
86.50 
116.27 

70.42 
74.43 
111 . 71 
42.25 
79.98 

37.07 
87.62 
47. 117 
aa.oo 
aa.oo 
117 112 

83. 62 
a4 .a1 
a5.9a 
U.34 
115.50 

71 . 76 
79.29 
42.24 
a2.n 
ao.u 
117.0Q 
a,. 62 
a1. n 
117 .114 
117. 91 
111 .n 

lH . .53 

30. 00 MIN. 

MEASURED OVERALL 
S.TD. 

AVERAGE DEVIATION MAX. 

0.00 
73.51 
73.85 
7:s .64 
13. 6 o. 

0.00 
17.~ 
70.~ 

0. (IQ 

n.u 
14.52 
76 .13 
75.24 
76. 53 
75 24 
75.59 

75.42 

~ 

0.00 
3 .19 
0.95 
5.04 
2.93 

0.00 
3. 65 
5. 92 
0.00 
5 .116 

5.a? 
4.99 
5.54 
6.67 
6. 77 
6 .14 

6.00 

o.oo 
77. 7 3 
74.52 
77. 20 
77 .73 

o.oo 
3 I. 16 
76.65 

0.00 
a 1. 16 

1!3.66 
116.27 
90 02 
89 115 
a 1. 4Cl 
9Cl.02 

90.02 

MEASURED OVERALL 
STD. 

AVERAGE DEVIATION MAX. 

0.00 
72.59 
74.32 
74.99 
73.97 

o.oo 
74.76 
7 5. 59 

0.00 
75. 31 

75.511 
74.12 
75.74 
75. 75 
74.44 
7 4. 57 

ll.00 
0.00 
0.00 
11.00 
I. 24 

0.00 
o.oo 

11 . 41 
o:oo 
a.oa 
4.51 
4.74 
5.36 
5. "" 4.49 
4.90 

4 .1!9 

0.00 
72.59 
74. 32 
74.99 
74.99 

o.oo 
74. 76 
113.66 

(l.00 
!3.66 

112.116 
114.22 
117. 6 0 
114. 16 
114. I 5 
117. 6 0 

117. i,0 

7 - ()verall and Desired S1H·i:ds ou Page 2 of Printed Out,lut Fi gun' , 

PAGE 2 

MIN. 

0.00 
69.31 
73. 18 
70.08 
69.31 

0.00 
7"5.87 
64.90 

0.00 
64.90 

6 5. 7 I 
66.97 
6 7. 7 5 
63.00 
51!.91 
Se. 9 I 

sa. 91 

MIN. 

0.00 
72.59 
74.32 
74.99 
72. 59 

0.00 
74. 7 6 
67.52 

0.00 
6 7. 52 

67 .27 
65.03 
64.00 
57.07 
66.97 
57.07 

57. 07 



' 
RUN NO. 1911 SASE CONIH THIN - SlIGHTL Y ROlUNG TERRAIN 

TRAVEL TIMES AND DELAYS CSfC/MilE) 
30.00 MIH. PAGE 3 

--------------------------- -
IHRECTIOH ONE 

VEH SAHIPlf SIZE Il>EAl ZERO GEOM. MEASURED TIME AVE AVE TYPE TRAFFIC DELAY STD TRAFFIC TOTAL CAT. SPECiflfD MEAS. TIME TIME AVE. DEV. DELAY DELAY 

l 1. 20 0.00 62.-./ 65. 211 2.110 
2 2 . .56 6.00 62.25 63.12 t . 47 71.94 l. 15 11.22 9.69 l 3.40 2. IHI 62. 01 62.46 0.45 71. 51 0.92 9.05 9.49 4 2.84 2.00 62.tH 62.ll 0. lt 71.47 4.9t 9.74 9.116 TRUCKS 10.00 10.00 62.13 61.02 0.90 71 .84 2.U a.a, 9.71 
5 0 .10 0.00 H.01 74.76 -0.25 

' 4. IHI 3. 00 67 . .55 67.57 0.02 68. 30 3.21 0. 73 0. 7 5 7 4.00 3.00 65. 06 65 .17 I). 1 I) 75.42 6.i, 10.25 10.35 a 0. I 0 (LOO 64.69 64. 79 0. 10 
REC.V. a.zo 6.00 66.39 66.45 0.06 71.116 5.91 5.41 5.47 

9 14.IHI 22.00 61. 39 61. 60 0.21 11. 2a 5. 72 9.U 9 .119 10 27.00 25.00 61. l 0 61 .19 0.09 69 .65 4. 7j 8.46 11.55 11 36.00 25.00 60.91! 61. 07 0.09 70. 5l 5.0 9.46 9.55 12 45.IIO 18.00 U.92 61. 03 0 .11 69. 51 6.31 a.so 11.61 1 ~ 54.00 41.oo 60. 92 60.911 0.06 70.76 6.62 9. 7a 9.lH PASS. U0.00 157. 00 61 .Ill 61. ! 0 0. I 0 70.32 5.87 9.22 9.31 
All 198 .211 113.!HI 61. 29 61 .42 0. 14 70.46 5. 74 9.04 9 .17 

+' DIIU.:CHON TWO (j\ 

VEH SAHPI. E SIZE IllfAl ZERO GEOM. MEASURED TIME AVE AVE TYPE TRAFFIC DELAY STD TRAFFIC TOTAL CAT. SPfClfifD MEAS. TIME TIME AVE. DEV. DELAY DELAY 

1 1. 20 Cl.Oil 42.47 63 .119 I .42 
2 2.56 I. 00 62.25 63.0l 0. 711 n.. 74 o.oo 9.71 I 0 . <,9 3 3.40 I. 011 62. 01 62.30 0.29 71. 04 o.oo a. 74 9. 1H 4 2.114 l. 00 62. 01 62.11 0.09 70.41 o.oo 11.30 11 .40 TRUCKS 10.00 3.00 62. il 62.62 0 .49 71 . 40 1 . 20 a. n 9 .2] 
5 0. I 0 (I. 00 15. 01 13.63 -1 .. 'S& 
6 4.00 l. 00 61.55 66.89 -0 .66 70.63 o.oo 3.14 .s.oa 7 4.00 2.00 65. 06 64. 72 -0.35 70.66 10.67 5.94 5.59 a £L l 0 0.00 64 .69 64.311 -0.30 

REC.V. a.211 l.00 66.39 65.U -0.51 70 .65 7.54 4. 77 4.25 
9 ta.oo 22.00 61. 39 61. 45 0.06 70. I 0 4.22 a.65. a. 11 10 27.00 25. IHl 61 .10 61. 12 0.02 71 . 52 4.6C 10.40 10.42 11 36. OG 31. 00 60.911 61. 04 0.06 70.05 5. 0.: 9.01 9.07 12 45.00 50.00 60.92 61 . 01 0.0J 7t. 94 5.17 10.93 11 . 02 I 3 54.00 50.00 60.92 60.98 0.06 71 . 21 4.49 10.23 IO. 211 PASS. uo.oo 178.00 61 . 01 61. 07 0. 06 71 . 12 4. 77 10.05 IO. 1 I 

All 1911.20 U4 .00 6 I. 29 61. 55 0.06 71. 12 4. 76 9.77 9.IU 

Figure 8 - Travel Times and Delays on Page ] of Printed Output 

v 



Three measures of delay are provided in the output ou Page 3. ~~~ 

geometric delay is the difference between zero-traffic travel time and the 
ideal travel time. The purpose of this measure is to represent the delay 
to a vehicle when it travels along ou the specified alignment rather than 
on ideal (straight and level' alignment. 

The average traffic delay is the difference between the measured 
travel time (in the simulation results) and the zero-traffic time. In a 
large sample, this difference would normally be a positive number that 
represents delay and can be attributed to traffic interactions on the 
simulated roadway. In the small samples for trucks and RVs, the influences 
of a small number of atypical desired speeds can sometimes cause the traffic 
delay to be a negative number. Negative values for traffic delay can be 
taken as an indicator that the sample size is too small to be meaningful. 

The total delay is the algeliraic sum of geometric and traffic de
lays. It is also ~he difference between the measured travel time and the 
ideal travel time (sec/veh-mi). 

It should be noted that the travel time in ideal alignment is the 
base for calculating all the delays provided in this output. Consequently, 
a vehicle can be performance limited on ideal alignment, experience longer 
than desired travel times on the ideal alignment as a result, and yet not 
have this penalty appear directly in the printed delays. The type of delay 
described is intrinsic and is performance induced; it can be seen in the 
example, Figure 8, where the lowest performance RV, vehicle type 5, requires 
75. 01 sec/mile "ideal time." The high performance cars can attain all de
sired speeds on level terrain and require only 60.92 sec/mile as do the 
highest performance trucks. Other low performance types also exhibit small 
intrinsic delays due to their performance limitations. The intrinsic, per
fonnance induced delay can be calculated as: 

7 
Ideal time - I [(weight factor)i (5,280/representative speedi)] 

i=l 

where: Representative speed= i th representative desired speed (see 
Figure 4). 

Weight factor 
h . th = Weight factor to be applied wit~ 1 repre-

sentative desired speed (see Figure 4). 



In the example, the numerics are: 

Ideal time - (0.07)(5,280/67.37) 
- (0.15)(5,280/76.57) 
- (0.18)(5,280/81.65) 
- (0.20)(5,280/88.00) 
- (0.18)(5,280/94.35) 
- (0.15)(5,280/99.43) 
- (0.07)(5,280/108.63) 

= Ideal time -60.91 

The highest performance vehicles are seen to have essentially no 
intrinsic, performance-induced delay. This is usually the case. 

9. Overall speed histograms: Page 4 of the printed output pre
sents overall speed histograms for each direction of travel. knis page of 
the printed output is itlustrated in Figure 9. The output which appears on 
two pages is well defined by headings. Figure 9 illustrates the separate 
speed histograms for the No. 1 and No. 2 directions. The speed histogram 
for both directions combined is presented on a second page not illustrated 
in the figure. The sample of vehicles used to compute the overall speed 
histograms consist of all vehicles which qualify as follows: 

printed 
aborts. 

Vehicles that were not primed onto road before simulation 
began; 

Vehicles that crossed the "start line" either before or dur
ing the test time; and 

Vehicles that crossed the "finis!l line" during the test time. 

10. Time margins in passes and pass aborts: Page 5 presents a 
summary of the time margins to oncoming vehicles in passes and pass 

An example of this output is shown in Figure 10. 

The time margins in passes are the projected times beyond pass 
completion (return to normal lane) when the pertinent critical event should 
occur. Potentially there are three kinds of critical events. They can be 
distinguished and described as follows: 

If the oncoming vehicle is in sight, the time margin is based 
on the projected time until the oncomer will be met. 

If the oncoming vehicle is not in sight, but the end of the 
passing zone is, the margin is based on projected time to 
reach the end of the passing zone. 

If neither the oncoming vehicle or end of passing zone is in 
sight, the margin is based on the projected time to reach the 
end of the then current passing sight distance. 

48 
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RUN NO. 190 USE CONDITION - SlIGHH Y ROlUNG HRRAHI 
30.00 

01/EIUll SPEED HlSTOGRAMS 
-------------------
DIRECTION ONE 

SPEED TRUCKS REC VEH PASSENGER All RANGE (FPS) HUH ;( :. SUH HUH lC ;( SUH NUN lC " SUH HUH ,: 0 LT 12 0. 0. o 0.0 0. €1.0 0.0 0. 0.0 0.0 0. o.o 12 LT u 0. 0.0 0.0 0. 0.0 0.0 0. 0.0 0.0 0. o. 0 u LT 24 0. 0.0 ILO 0. 0.0 0.0 0. 0.0 0.0 0. 0.0 24 LT lO 0. (l.0 0.0 0. 0. o 0.0 0. 0.0 0.0 "' 0. 0.0 30 LT 36 o. 0.0 11.0 0. 0.0 0.0 0. 0.0 0.0 0. 0.0 36 LT 42 0. 0. (l 0.0 0 0.0 0.0 0. 0.0 0.0 0. 0.0 42 u 41! 0. 0.0 0.0 0. 0.0 0.0 0. 0.0 o.o· 0. 0.0 43 u 54 0. 0.0 0.0 0. 0.0 0.0 0. 0.0 0.0 0. 0.0 54 LT 6 0 0. 0.0 0.0 0. 0.0 0.0 1. 0.6 0.6 I. 0.6 60 lT 66 0. 0.0 Q. 0 l. 16. 7 16.7 9. 5.7 6.4 10. 5. ll 66 lT 72 3. 30.0 30.0 I. 16.7 H.3 38. 24.2 30.64 42. 24.3 72 u 7 ll 1. 70.0 100.0 l. 50. 0 ll :S. l 47. 29.9 60.5 57. 32.9 7 ll u 114 0. 0.0 I 00. 0 1. 16. 7 100.0 52. H.1 93.6 53. 30.6 114 u 90 0. 0.0 100.0 0. 0.0 100.0 9. 5.7 99.4 9. 5.2 90 LT 96 0. 0.0 100.0 0. 0.0 100.0 ! . 0.6 100.0 1. 0.6 96 u 1 02 0. 0. 0 100.0 0. 0.0 100.0 0. o. 0 100.0 0. 0.0 102 u 103 0. 0.0 l(l(l. 0 0. 0.0 100.0 0. 0.0 100.0 0. o.o 108 LT 114 0. 0.0 1 Oil. 0 0. 0.0 100.0 0. 0.0 100.0 0. o.o 114 LT 120 0. 0 0 llHl. 0 0. o. 0 10U.0 0. 0.0 100.0 0. 0.0 120 u 999 0. 1).0 llHI. 0 0. 0.0 100.0 0. 0.0 100.0 0. 0.0 
IHRECTIOH mo 

0 LT 12 0. 0.0 0.0 0. 0.0 0.0 0. 0.0 o.o 0. 0.0 12 u u 0. o. 0 0.0 0. 0.0 0.0 0. 0.0 0. 0 0. o.o I& LT 24 0. 0.0 (1.0 0. 0.0 0.0 0. 0.0 0.0 0. 0.0 24 LT 30 0. 0.0 0.0 0. 0.0 0.0 0. 0.0 0.0 0. 0.0 30 LT 5& ll. 0.0 0.0 0. 0.0 0.0 0. 0.0 0.0 0. 0.0 5& LT 4Z 0. !LO ILO 0. 0.0 0.0 0. 0.0 0.0 0. 0.0 42 LT 43 0. 0.0 11.0 0. 0.0 0.0 0. 0.0 0.0 0. 0.0 43 LT 54 0. 0.0 0.0 0. 0.0 0.0 0. 0.0 0.0 0. o·. o S4 LT 60 0. 0.0 0.0 0. 0. 0 0.0 I. 0.6 o., I. 0.5 60 LT " 0. (LO 0.0 0. O. 0 0.0 2. 1 . 1 1. 7 2. 1.1 66 LT 7Z IL 0.0 0. o 1. U.l H.3 46. 2s.8 27.5 47. 25.5 72 LT 73 l. 100.0 100. 0 I. U.l 66.7 al. 46.6 7'i. 2 37. 47.3 74 LT 44 o. 0.0 100.0 I. U.l 100.0 34. 21 . l 95.5 39. 21. 2 44 LT 90 IL o. 0 I 00.0 IL 0.0 100.0 a. 'i. 5 100.0 a. 'i. 3 90 LT 96 IL 0.0 100.0 0. 0.0 100.0 0. 0.0 100.0 0. 0.0 9& LT 102 (l. ILO 100.11 0. 0.0 100.0 0. 0.0 100.0 0. 0.0 102 LT 103 0. 0.0 ! 00. o (l. 0.0 100.0 0. 0.0 100.0 0. 0.0 1 oa u 114 0. 0. 0 100. 0 0. 0.0 100.0 ()_ 0.0 101).0 0. 0.0 114 LT 120 0. 0. 0 I 00. O 0. 0.0 100.0 0. 0.0 100.0 0. o.o 120 LT 999 0. 0.0 100.0 0. 0.0 100.0 0. 0.0 100.0 0. 0.0 

Figure 9 Overall Spet:d llistogr·ams on Pagp 4 of Printed Output 
f 

HIN. PAGE 4 

;( SUM 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.6 
6.4 

30.6 
63. 6 
94.2 
99.4 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.5 
1. 6 

27.2 
74.5 
95. 7 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 



V1 
0 

RUN NO. 190 USE CONDITION - SLIGHTLY ROllINO TERRAIN 
10.00 HIN. 

TIME MARGINS (SEC. ) IN PASSES AND ABORTS 
-------------------------------

MARGIN 
DIRECTION <SEC> 

ONE LT a 
0 LT I 
I LT z 
2 LT :s 
l LT .. 
4 LT 5 
s LT ' ' lT 7 
7 LT 4 
4 LT II 

THO LT g 
0 LT I 
1 LT 2 
2 LT l 
l LT 4 
4 LT s 
5 LT 6 

' LT 7 
7 LT 4 
3 LT Ill 

1mm LT 0 
0 LT 1 
I LT 2 
2 LT l 
3 LT 4 
4 LT s 
s LT 6 
6 lT 7 
7 lT I 
4 lT II 

PASSES 
HUH X ;( SUM HUH 

ABORTS 110TH X X SUH HUH 
0. 0.00 11. 00 25. 0.00 0.00 25. IL 0. 00 0.00 6. 0.00 ILOO 6. 0. ti. 00 0.00 6. 0.00 0.00 6. 2. ILOO 0.00 0. 0.00 0.00 2. :S . II.IHI 0.00 0. 0.00 o.oo. l. 4. 0.00 0.00 0. 0.00 0.00 4. l. 0.00 0.00 1. 0.00 0.00 4. l. 0.00 0.00 0. 0.00 0.00 l. l. !LOO ll.00 0. 0.00 0.00 :s. 1(1. 0.00 0.00 2. 0.00 IL00 12. 
0. 0.00 0.00 23. 0.00 0.00 21. 0. 0.00 0.00 5 0.00 0.00 S. I. (!. 00 (l. 00 1 7. 0.00 0.00 HI. 4. (1.00 0.00 0. 0.00 0.00 4. 4. 0 .00 0.00 0. 0.00 0.00 4. 4. 0. 00 0.00 0. 0.00 (1.00 4. 4. II. 00 (l.00 0. 0.00 0.00 4. 2. ILIIO IL00 0. 0.00 0.00 2. 2. (1.00 0.00 I. 0 00 0.00 3. V. 11.00 Cl. 00 I. 0.00 0.00 2/L 
0. (1.00 0.00 44. 0.00 0.00 44. 0. ILOO 0.00 11. 0.00 0.00 11. I. ILOO 0.00 21. 0.00 0.00 24. 6. 0.00 (l.00 0. 0.00 0.00 6. 1. 0. IHI 0.00 0. 0.00 0.00 7. II. (LOO (I. 00 0. 0.00 0.00 4. 7. 0.00 0.00 I. 0.00 0.00 I.I. 5. 0. DO ll.00 0. 0.00 0.00 5. 5. 0.00 0.00 1 . 0.00 ().00 6. . H. 0.00 0.00 5. 0.00 0.00 40 . 

figure 10 - Time Margins In Passes and Pass Aborts on Page 5 
of Printed Output 

;( 

o.oo 
0.00 
o.oo 
0.00 
0.00 
0.00 
0. Oil 
0.00 
0.00 
tl.00 

0.00 
0.00 
0.00 
o.oo 
0.00 
0.00 
0.00 
0.00 
(1.00 
0.00 

0.00 
0.00 
(l.00 
ll.00 
0 .110 
!LOO 
0.00 
0.00 
0.00 
0.00 

PAGE 5 

;( SUH 

0.00 
0.00 
0.00 
o.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0 .110 
0.00 
0.00 
0.00 
o.oo 
0.00 



For pass aborts, the data printed 1s the pass margin at t~e ::~c 
the abort maneuver is initiated. 

11. Data on passing and pass abort rates, platoon leaders, and 
percent of time unimpeded: Summary statistics on passing and abort rates, 
platoon leaders, and the percent of time unimpeded are printed on Page 6 
of the output. This page of output is illustrated in Figure 11. 

The passing and pass abort rates are presented as events per 
veh-mi, which is the exposure measure seen by the driver; and as events per 
lane or road mi-hr, which is the exposure measure per unit highway length. 

The meaning of the number of passes started and aborted is self 
explanatory. Extensions refer to the situations where a pass being com
pleted around one impeder is extended to pass the next impeder without first 
returning to the n,rmal line. Leap frog passes are those L which tr 
passer returns to the normal lane between two vehicles in the same platoon. 
The data under Vehicle Passed are the number of vehicles passed by those in 
the indicated category; i.e., the vehicle category is associated with the 
passer. 

Program users may find that some algebraic summations do not bal
ance as anticipated. For example, (passes started)- (aborts) + (extensions) 
may or may not equal vehicles passed. It is necessary to recognize that 
some counts may be truncated in time or space. 

The data on platoon leaders is provided to indicate the categories 
of vehicles that are impeding flows near the finish lines. These data do 
not include vehicles traveling alone. 

The percent of time unimpeded is a measure of service provided to 
vehicle categories in the simulated traffic and alignment environment. The 
complement of percent of time unimpeded is known as the percent time delay; 
this measure, generated by an earlier version of TWOPAS is the level of 
service criterion for two-lane highway used in Chapter 8 of the 1985 
Highway Capacity Manual. 10 

12. Headway and platoon data: 
printed in summary form on Page 7 of the 
illustrated by the example in Figure 12. 

Headway and platoon data are 
output. This page of output is 

The histograms of headways measured at start and finish lines in
dicate some characteristics of the traffic ilows and the changes in those 
characteristics in travel from start to finish lines. 

The platoon sizes shown in the printed output include the leader; 
platoons of one vehicle are included to complete the table, although the 
vehicles traveling alone are not uomally considered platoons. 

13. Overtaking event data classified by speed differences: A 
su:nmary of overtaking events classified by speed differences is presented 
on Page 8 of the printed output, and is illustrated in Figure 13. 

5 1 



Vl 

N 

RUN NO. 190 BASE CIJNIHTIOH - SLIGHTLY ROLLING TERRAIN 
lO. 00 111H. 

PASSES AND AlORTS 
-----------------

STARTED UORTED EXTENSIONS LEAP FROP IIEH PASSED IIEH. IWl1 /VfH /UNE HUH /llfH /l.AHE NUl1 /YEH /LAHE HUM /VEH /LAHE HUM /YEH /LANE CAL Milf 11.HR l'IHf H.HR MILE 11. HR MILi! It.HR HILE H.HR 
DIRECTIOH ONE 

TRUCKS I . 0.01 o. 25 l. !LOI 0.25 0. 0.00 (LOO 0. 0.00 0.00 0. 0.00 0.00 REC.II. 0. ILOO 1).00 0. 0.00 0.00 0. 0.00 0.00 0. 0.00 o.oo IL 0.00 0.00 PASS. "· IL 04 16.411 19. ILOl 9.69 0. 0.00 0.00 4. 0.00 0. 99 24. 0.02 6. 96 All 67. 0. 0(;i 1,.,s 40. ILll2: 9.94 o. 0.00 1).00 4. 0. 00 0.99 24. 0.02 6.96 
DIRECTION THO 

TRUCKS 0. ILOO 0.00 0. 1"1.00 11.00 0. 0.00 0.00 0. 0. 00"' 0.00 0. 0.00 0.00 REC.II. I . ll.lU 0.25 I. 0. Ol 0.25 0. 0.00 0.00 0. 0.00 0.00 0. 0.00 0.00 PASS. 94. o.o, 21.1, <t6. O. Ol 11. 43 0. 0.00 0.00 14. 0.01 l.44 44. 0. Ol 11.93 AU. 95. 0.06 23.61 47. 0. Ol 11.U 0. 0.00 0.00 14. 0.01 l.44 44. 0. Ol 11 . 91 
DIIH:CTHJNS ONE PLUS THO 

ROA I)./ ROAD/ ROAD/ ROAD/ ROAD/ l'I. HR. "· HR. 14. HR. ". HR. 11. HR TRUCKS 1. ILOI 0. 25 I. tl.01 0.25 o. 0.00 0.00 0. 0.00 0.00 0. 0.00 0.00 REC.II. I. ILOI 0.25 I. ll.01 0.25 0. 0 00 0.00 0. 0.00 0.00 0. 0.00 0.00 PASS. It.II. II. OS 39.76 45. O.Ol 21. 12 0. 0.00 11.00 I&. 0. 01 4.47 76. 0.02 11! .49 All 162. ll.05 40.26 11. o.u 21 .,2 II. 0.00 ILOO I&. 0.01 4.47 76. 0.02 14.49 
PLATOON lfADfRS AT f I NISH UNfS 

OUlfCHOH OHf DIRECTION THO COHIHHED CAT. HUH " :€ SUN HUH :t: X SUH HUM X ¼ SUH TRUCKS z. 9.09 9.09 I. 3. 13 l.13 l. 5.56 5.56 REC.V. 1 . 4.55 11.64 0. 0.00 l.13 I. 1.55 7.41 PASS. j 9. U.36 100. 08 .H. 96.U I 00. 00 50. 9Z . ..59 100.00 .Ul 22 . lZ. 54. 
PERCIE!fT OF HNf U-NUIIPEDED 

IHRECHON 
CAT. OHE THO 80TH 

TRUCKS 59.53 64.29 60.57 
REC.IJ. 41. 09 -.z.12 46.05 
PASS. l6 .41 3Z.11 54.54 
All ll. 20 n . .so :SS.14 

Figure 11 - Data on Passing and Pass Abort Rates, Platoon Leaders, and Percent 
of Time Unimpeded on Page 6 of Printed Output 
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AUN ND. 190 BASE CONDITION - SLIGHTLY ROLLING IERAAIN 

HEADWAYS ANO PLATOONS 

HEADWAYS AT START LINES 

HEADWAYS 

PLATOONS 

HEADWAYS 
(SEC> 

O LT 1 
1 LT 2 
2 LT :S 
3 LT 4 
4 l T !i 
5 LT 10 

IO LT 15 
1 5 LT 20 
20 U 99 

ALL 

AT FINISH 
0 LT 1 
1 LT 2 
2 LT 3 
3 LT 4 
4 LT 5 
5 LT I 0 

1 0 lT 15 
I 5 LT 20 
20 LT 99 

All 

AT FINISH 

SIZE 
1 
2 
3 
4 
5-6 
7-1!, 
9-10 

11 -I 5 
16-20 
21-10 
31-
All 

DIRECTION OHE 
NUM ;: 

0. o. 00 
40. 11.24 
50. 21.55 
27. 11.64 
6. 2. 59 

4 3. 1 ll. 5:S 
20 ll.62 
20. 11. 6 2 
26. 1121 

232. 

LINES 
1 0 4 .98 
90. 44 78 
47. 23. 311 
111. 8 .96 

2 I . 00 
3. 1. 49 
5. 2.49 
I. 0.50 

25. 12.44 
201 . 

LINES 

:. SUM 
0 00 

1 7. 24 
311. 79 
50.43 
53. 02 
71 . 55 
/JO. I 7 
llll.79 

100.00 

4 95 
49 . 75 
73. 1 3 
!12. 09 
a 3 _ oa 
84 .5! 
117 .06 
117 .56 

100.00 

DIRECTION 01-if 
NUM X ;,c $UM 

12 H.29 H. 29 
4. 11. 76 47.06 
4. 11. H, 511. 112 
0. (). 00 sa.az 
1. 2.94 61 . 76 
3. II. 82 70.59 
6. 11. 65 811.24 
1. 2.94 91 .18 
I - 2.94 '14. l 2 
2. 5.811 IOO. 00 
(l, 0. llO 100.00 

34. 

OlRECTION THO 
HUM X 

.L l. 29 
50. 21.55 
54 2 3. 2/l 
19. 8. 19 

5. 2. 16 
25. 10.Ja 
28. 12.07 
12. 5 17 
36. 15.52 

232. 

12. 5 .110 
9 I . 43 96 
34. 16.43 
26 1 2. 56 

1. 0. 411 
) 1. 45 
a. 3.86 
3. l. 45 

29. 14. 01 
207 

X SUH 
1. 29 

22.84 
46. 12 
54. :SI 
56.47 
67.24 
79. 31 
84.48 

100.00 

5.110 
49.76 
06. 1 a 
711. 74 
79.23 
110.6~ 
84.54 
85.99 

100.00 

DIRECTION mo 
NUM X X SUH 

n. 29.55 29.55 
9. 20.45 50.00 
4. 9.09 59.09 
4. 9.09 611.18 
7. 15. 91 84.09 
l. 2.27 86. 36 
l. 2.27 88 .64 
I. 2.27 90.91 
4. 'L09 100.00 
0. 0.00 100.00 
0. 0.00 100.00 

44. 

.'.10.00 MIN. 

60TH DIRECTIONS 
~~H ¼ ¼ SUM 

. 0.65 0.65 
90. 19.40 20.04 

104. 22.41 42.46 
46. 9.91 52 37 
11. 2.37 54.74 
68. 14.66 69.40 
48. 10.34 79.74 
32. 6.90 116 64 
62. 13.36 100.00 

464. 

22. 
1111. 

81 . 
44. 

3. 
6. 

1 3. 
4. 

54. 
408. 

80TH 
HUH 

25. 
n. 

78. 

IL 
4. 
a. 
4. 
7. 
2. 
5. 
2. 
0. 

5.39 5 . 59 
44 36 49. 7 5 
19.85 69 6 l 
10 7a 110. 39 

0 74 81. I 3 
1. 47 82.60 
3. 19 1!5.71! 
o.n 86.76 

l :S. 24 100.00 

DIRECTIONS 
¼ X SUM 

32.05 32.05 
16.67 48.72 
10.26 511.97 
5.13 64.10 

10.26 74.36 
5.1:S 79 49 
8.97 118.46 
2.56 91.03 
6.41 97.44 
2.56 100.00 
0.00 100.00 

Figun'. 12 - Headway and Platooning Data on Page 7 of 

l'rint..·J Output 
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IWN HO. 190 IIASf CONDI Tl ON - SLIGHTLY ROLLING TERRAIN 
SO.OO HIN. PAGE 8 0\/flHMUNG f\/ENTS CLASSIFIED ON SPEED DIFFERENCE NUMBER OF EVENTS IH so.oo MINUTES --------------------------------------------------

DIRECTION ONE 

SPEED lllfF II U H B E R I H I' l A T 0 0 H (FT/SEO 1 2 l 4 5 - 9 10 -14 15 -19 GT 19 All 
0 lT 10 559. 21 :S. 122. 108. 204. l7. 14. 4. 1261. 10 lT 20 107. 17. 6. 1. 9. 0. 0. 0. 140. lO lT so 49. 3. 1. 0. 0. 0. 0. 0. 5.S. lO LT 40 ZI. 2. I. I. 0. o. l O. 0. 25. 40 LT 50 9. 0. 0. 0. 0. 0. ; 0. 0. 9. so lT 60 1. ll. 0. 0. 0. 0. 0. 0. I. 60 lT 70 0. 0 0. 0. 0. 0. 0. 0. 0. 70 l T999 I. 0. 0. 0. 0. 0. 0. 0. I. All 747. 2.55. llO. 110. 213. H. 14. 4. 1490. "'' DIRECTION THO 

SPEED DIFF N U 11 ll E R r N p l A r 0 0 H CFT..-SEC) 1 2 l 4 5 - 9 1 0 -14 15 -19 GT 19 All 0 lT I 0 HS. 221. 1611 IH. 27:$. 58. 20. 0. 1258. I 0 u 20 51 . 14. 11. 4. 6. 1. fo. 0. 87. 20 lT lO 11 1. 3. I. 0. ·o. 0. 0. 28. lO lT 40 7. 0. 0. 0 0. 0. 
• 

0. 0. 7. 40 lT so 2. 0. 0. 0. 0. 0. 0. 0. 2 . 50 LT 60 1. 0. 0. 0. 0. 0. • 0. 0. I. 60 lT 70 0. 0. 0. 0 0. 0. 0. 0. 0. 
u, 10 lT999 0. 0 0. 0. 0. 0. 0. 0. 0. 
~ All 453. 241. la2. 142. 279. 59. 20. 0. 138 3. 

IIIHH DIRECTIONS 

SPEED DlfF H U M a E R l H p l A T 0 0 H CFT..-SEC) I 2 l 4 5 - 9 10 -14 15 -19 GT 19 All 0 lT I 0 934. 440. 290. 245. 477. 95. 14. 4. 2519. I 0 lT 20 1511. l 1 . 17. 5. 15. 1. 0. 0. 227. 20 LT 50 66. 10. 4. I. 0. 0. 0. 0. Ill. 30 lT 40 211. 2. I. 1. 0. 0. 0. 0. 32. 40 LT 50 11. 0. 0. 0. 0. 0 0. 0. 11. so lT 60 2. 0. 0. 0. 0. 0. 0. 0. 2. 60 lT 70 0. ll. 0. 0. 0. 0. 0. 0. 0. 70 l T999 I. 0. 0. 0. 0. 0. ll. 0. 1. All 1Z!HL 4113. 512. 252. 492. 96. 34. 4. 287:S. 
0\/fRUUNO f\lEIH RAHS 

DIRECTION -'VfH HILE /LANE HILE HOUR 
ONE 0.9t4S7l H0.30115 mo 0 .342655 345.7157 

DIRECTION /\lfH MH E /ROAD HllE HOUR 
80TH 0.1Hll4111 714.0240 

• 
F1gur~~ 13 - Overtaking Event Summary Ch1ssi fied by Speed Differences 

Oil Page 8 of l'rlnted Output 



An overtaking event occurs when a vehicle approaches another ve
hicle from the rear and first responds to its new leader. The first re
sponse occurs when the intervening distance, follower-to-leader, grows small 
enough for the leader to become a factor in the follower's choice of accele
ration. 

The overtaking event data are stratified by the initial speed dif
ference between follower and leader. The potential hazard associated with 
an overtaking event is thought to increase with speed difference and with 
the number of vehicles in the overtaking platoon. The output supplies these 
factors. 

The overtaking event rates are given in events per veh-mi and 
events per lane or road mi-hr. 

Spurious counts may be included on rare occasions. 

14. Overtaking events classified by initial acceleration and sum
mary of acceleration noise: Page 9 of the printed output, illustrated in 
Figure 14, presents summary data on overtaking events classified by initial 
acceleration and a summary of acceleration noise statistics by direction. 
The overtaking events considered here are the same events quantified on 
Page 8. However, the severities of events are indicated here by the initial 
acceleration used by the overtaking vehicles. (Note that the negative signs 
for acceleration denote decelerations.) 

The acceleration noise results are based on all vehicle review pe
riods within the test time and test section. 

15. Summary output for user-selected stations: Summary data col
lected during test time are printed for each station specified in input. 
These data represent traffic flow conditions in one direction of travel at 
the specified location. An example of the output printed for a station at 
a single-lane location is shown in Figure 15; an example of the output 
printed for a station in a passing lane section is shown in Figure 16. 

The station number and direction number appear on the first two 
lines together with a description of the station supplied by the user in in
put. All data are provided by vehicle category and for all categories com
bined. Where there are two lanes in the specified direction of travel, 
data are provided by lane and for both lanes combined. For stations with 
only one lane in the specified direction of travel, the data are printed 
under the combined lane headings. 

The flow rates, percent unimpeded, and percent at desired speed 
are analogous to the spot data that would be collected by a traffic data re
corder placed at the specified location on the roadway during the test time. 
The average delay rates are formed from values calculated for each vehicle 
as: delay rate= (5,280/spot speed) - (5,280/desired speed). The average 
delay rate has units of sec/mi. The averages give equal weight to each 
vehicle. 
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RUN NO. IIHI BASIE CONIHHON - SUGHH'I" ROUIHG TERRAIN 
30.00 MIN. 

OVERTAKING EVENTS CLASSIFIED OH IIHHAL ACCEL ERA HOH (FT/SEC SQR> HUMBER OF EVENTS IN -----------------------------------------------------------------------
IHRECHON ONE 

N U H I} E R I N p l A T 0 0 N ACCEL. 1 2 3 4 5 - 9 1 0 -14 15 -19 OT 19 All OT D 459. 138. 94. 72. 120. 24. ., 
3. 917. 0. -4.99 285. 97. 35. :sa. 93. 13. I• I. 569. -5. -9.99 2. 0. 0. 0. 0. 0. 0. 0. 2. -10.-14.99 1. 0. I. 0. 0. 0. 0. 0. 2 -15.-19.99 0. 0. 0. 0. 0. 0. '"' 0. 0. 0. -20.-24.99 0. 0 0. 0. 0. 0. 0. 0. 0. All 141. 235. 1:50. 110. 213. 57. 14. 4. 1490. 

OHH:CTIOH THO 

N u M II E R l N p l A T 0 0 N ACCH. I 2 3 4 5 - 9 10 -14 15 -19 GT 19 All GT 0 21':l. 162. 126. 94. 174. 45. 16. 0. 444. 0. -4.99 232. 86. 56. 44. 99. 14. 4. 0. 535. -5. -9 99 2. 0. 0. 0. 2. 0. 0. 0. 4. 10.-14.99 0. 0. 0. 0. 0. 0. 0. 0. 0. -15.-19.99 0. 0. 0. o. 0. 0. 0. 0. 0. -20.-24.99 IL 0. 0. 0. 0. 0. ll. 0. 0. All 453. 248. 182. 142. 27'L 59. 20. 0. 1383. 
llOTli IHRfCTIOHS 

H u H II E R I H p l A T 0 0 H ACCH. I 2 3 4 5 - 9 10 -14 15 -19 OT 19 AU GT 0 678. 300. 220. 170. 293. 69. 23. 3. 1761. 0. -4.99 517. U3. 91. 82. 192. 27. 11. I. 1104 -5. ··9. 99 4. 0. 0. 0. 2. 0. 0. 0. 6 -10.-14.99 1. 0 1. 0. 0. 0. 0. 0. 2 -15.-1':l.99 0. 0. 0. 0. 0. 0. o. 0. 0. -20.-24.99 0. 0. 0. 0. 0. 0. 0. 0. ll. All t zoo. 4113. 312. 252. 492. 96. 34. 4. 2873. 
ACCEU:RA TI OH NOISE (fT/SfC SQIO 

AVE. ACCEL. 
DIRECTION ACCEL. NOISE 

ONE -o .1116 0.11300 
THO -0.011 0.8006 
aorn -0.017 0.8154 

Figure 14 - Overtaking Event Summary Classified on Initial Acceleration and 

Acceleration Noise Summary on Page 9 of Printed Output 

PAGE 9 
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SUMMARY OUTPUT FOR USER-SELECTED STATION 

MILEPOST 1.25 STA TI ON NUMilER 
DIRl:CTION 

a 
I NUHaER OF LANES IN SPECIFIED DIRECTION 

TRUCKS 
RVS 
CARS 
COMB 

FlOH RATE (VPH) 
LEFT RIGHT BOTH 

20. 
1A 

3511. 
He. 

PLATOONING SUMMARY 

PERCENT UNIMPEDED 
LEFT RIGHT BOTH 

ao 
67. 
61 . 
62 

PERCENT AT 
DESIRED SPEED 

LEFT RIGHT 80TH 

50. 
67. 
62. 
62 

AVE. DELAY RATE 
C SEC/VEH MILE> 
LEFT RIGHT BOTH 

• 

9.9 
5.3 
6.5 
6.5 

TRUCKS 
RVS 
CARS 
COMB 

-RIGHT lANE-------------- -----------COMBINED LANES -- ----------LEFT LANE 
LEADERS MEMBER'.:. LEADERS MEMBERS l 

AI/E I 
LEADERS MEMBERS 

TRUCKS 
RVS 
CARS 
COMil 

--- --- - AI/E 
rlO PERCEtH LEIIGTH NO. PLRCftH 

SPOT SPEEDS (fTISEC) AND DISTRIBUTION TO LANE 

---------LEFT LANE---------
PERCENT 

TRUCKS 
RVS 
ORS 
COMll 

MEAN STD DEi/ HIN LEFT 

NO PERCENT LENGTH NO. PERCEHJf 

----------RIGHT lANE---------
PERCEHT 

MEAN STD DEii HIN RIGHT 

NO. PERCENT 

1 
3 

36 
40 

2.5 
I . 5 

90.0 
100.0 

AVE. 
L Et!GfH 

2 00 
4 n 
3 28 
.L 52 

----COMB[NED LANES 

MEAN STD DEV MIN 

75.8 
80.2 
80.3 
80. 1 

13.02 
9. 1 3 

12.27 
12. 18 

59.2 
63.2 
58. 3 
58.3 

Figure l'> -, Summary of Tri.lfl le Operations at a User-Specified Station with a 

Single Lam~ ill the Spccilied llirectlu11 of Travel 

NO. 

1 
1 0 
82 
93 

TRUCKS 
RVS 
CARS 
COMB 

PtRCEN [ 

1 1 
1 0 8 
811 2 

100 0 
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SUMMARY OUTPUT FOR USER-SELECTED STATION 

MILEPOST . 25 5 TAT IOH NUMBER 
DIRECTION HUMBER Of LANES IN SPECIFIED DIRECTION 2 

HOW RATE CVPHl 
LEFT RIGHT 110TH 

HWCKS 2. IA. 21.l. 
RVS 4. 12. 16. 
CARS 112. 21i4. l56. 
COMII l!IL 274. 592. 

Pl/HOO!HHG SUMMARY 

-------UH 

PERCENT 
LEFT 

1 Oil. 
100. 
aa. 
1.18. 

l ANE- - -- --

UIHMPEDED PERCENT AT 
DESIRED SPEED 

LEFT RIGHT BOTH RIGHT 

100. 
l(l(l. 

49. 
90. 

- - --

BOTH 

!IHI. 
100. 
U. 
89. 

0. 
0. 

59. 
56. 

44. 
50. 
47. 
42. 

-------------RIGHT 

40. 
Jg. 
78. 
74. 

AVE. DELAY RATE 
(SEC✓ VEH MilE> 
LEFT RIGHT BOTH 

10.4 
4.7 
2.5 
2.7 

t 

2.9 
4.9 
o.a 
I. l 

l.7 
4.9 
I . 3 
I. 6 

TRUCKS 
RVS 
CARS 
COMB 

LANE-------------- -----------COMBINED LEADERS MEMBERS LEADERS MEMBERS LEADERS AI/E. -------------- ------------- ------------- AVE. ------------- ------------- AVE. NO. PERCEIIT lfllGHi HO. PERCENT HO. PERCENT LENGTH NO. PERCEIH HO. PERCENT LENGTH TRUCKS 0 0.0 0. Oil 0 0. (l 3 1 0. 7 2.00 3 8. l 3 7.5 2.00 RIIS I 4.l s 00 4 21. ! l l.6 2.00 I 2.7 2 5.0 3.50 CARS 11 91 . 7 2.36 15 74.9 24 115. 7 2. 311 B 49.2 35 87.5 2.37 COM!I 12 100.0 2. ~a 19 100.0 211 100.0 2.32 n 100.04 40 100.0 2 40 

SPOT SPEEDS (fl/SEC) ANO OISTRUUTION rn LANf 

----------LEFT LANE----------- ----------RIGHT LANE---------- ----COl'IIHNEl.l LANES----PERCENT PERCENT MEAN STD DEV MIN LEFT MEAN STD DEV 111N RIGHT MEAH STD DEV MIN 
TRUCKS 1$2.9 0.00 !12.9 10.0 1$1 .6 9. 12 70. I 90.0 81 . 7 11.61 7 0. 1 RIIS 110 9 0.32 !HI. 6 25.0 75.9 6.70 63. 2 75.0 77 .2 6 .11 6 3. 2 CARS 1!9. 7 7.52 67.1 .H. 5 84.4 IO. 0 3 59. 1 64.5 116 .1 9 62 59. l COMII 39 . .5 7.54 6 7. 1 .30. I 113. 9 9 911 59. I 69.9 II 5. 5 9.63 59. I 

t 
Figure 16 - Summary of Traffic Operations at a User-Specified Station with a 

Passing Lane in the Sp~cified Direction of Travel 

LANES------
MEMBERS 

---------- -
NO. PERCEN r 

3 5. 4 
5 a 9 

411 1:15. 7 
56 100 0 

TRUCKS 
RVS 
CARS 
COMB 



The platooning summary does not include free vehicles. Platoon 
leaders are vehicles with one or more platoon members following. A platoon 
member is a vehicle with a time headway at the station of 4.0 sec or less. 
Platoon lengths include both the platoon leader and the platoon members. 

Spot speed statistics and distributions to lane are presented in 
the final data set for each station. 

16. Summary data for user-specified subsections: The final pages 
of the printed output for each run present space-averaged traffic data for 
user-specified subsections of the simulated roadway. Each subsection for 
which traffic data are printed represents a portion of the simulated roadway 
in one direction of roadway for the entire test time. Each subsection is 
bounded by a pair of user-specified stations, which are not necessarily 
adjacent stations. 

Figures 17 and 18 illustrate the printed output for user-specified 
subsections with one and two lanes, respectively, in a particular direction 
of travel. The first three lines of output identify the upstream and down
stream stations that bound the subsection, the subsection length, the direc
tion of travel, and number of lanes available within the subsection. The 
number of lanes shown on the printed output is the maximum number of lanes 
available at any point within the subsection. The number of lanes will be 
printed as one only if there are no added lanes anywhere within the sub
section. 

The data for Overall Speeds are determined from data collected at 
each vehicle review when a vehicle within the subsection is advanced by the 
simulation program. Consequently, the mean speed printed is a space mean 
speed. The minimum speed printed is a minimum over space and time. The 
sample sizes shown on the printed output are the number of vehicle reviews 
analyzed. 

The data for Overall Travel Times and Delays include values based 
on reference speeds of isolated vehicles shown on Page 2 of the output. The 
travel time and delay data printed here are analogus to the overall travel 
time and delay data printed on Page 3, but apply only to one particular 
user-specified section of the simulated roadway. The ideal travel time is 
the travel time in sec/mi by vehicle category if each vehicle traveled at 
the average desired speed for the category. The travel time for the ideal 
alignment is travel time on straight, level alignment with zero wind. The 
travel time for actual alignment is travel time of isolated vehicles on the 
specified alignment when the effects of grades, horizontal curves, downgrade 
crawl regions, vehicle performance limits, and driver acceleration speed 
preferences are included. The mean travel time is based on the actual 
travel times simulated by the model for vehicles which traveled the entire 
subsection during the test time. The geometric delay is the difference of 
two reference values: the travel time for actual alignment and for ideal 
alignment. Note that the geometric delay can be negative when a section is 
moderately downgraded so vehicles which are performance limited on level 
alignment can achieve their desired speeds on the actual alignment. 
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SUMMARY DATA FDR USER-SPECIFIED SECTION 

FROM STATION 2 
TO STATION l 

DISTANCE <FEET) ; 

OVERALL 

OPPOSING DIRH - MILEPOST l.00 
OPPOSING DIRH - MILEPOST 2.00 

5280. DIRECTION 2 HUMBER OF LANES AVAILABLE 

SPEEDS (fT/SECl ---------OVERALL TRAVEL TIMES AND DELAYS (SEC/MILE)---------SAMPLE IDEAL ACT. GEO. TRAFFIC CAT. MEAN STD DE\/ MIN. SIZES IDEAL ALIGN ALIGN HEAN DELAY DELAY 
TRUCKS 70.91 5.2! 60 .19 298 61. 04 62. 1 l 62.70 74.43 0.57 11.73 RVS n. t6 4.66 64.114 2118 61. 54 66. 39 66 .13 n.. 16 -0.27 6. 03 CARS 72. 94 7.65 50. 06 141!5 60.00 6 I. 01 61 . 21 72. H 0.20 11 . I 4 COMII 72. 90 1. 51 50.06 14171 59.Sa 60. 74 60.94 72.39 0.20 11. 45 

.. 

PERCENT Of TIME UH IMPEDED SAMPLE SIZES PERCENT OF TIME HEAR DESIRED SPEED LEFT RIGHT COMB <VEH SECOtlOSl LEFT RIGHT COMB CAT LANE LANE LANES LEFT RIGHT LANE LANE lAHES 
TRUCKS 51. 311 291$. 25.84 RIIS 23.61 288. 0.00 CARS 2a 02 1418 5. 28.04 COMB 28.52 14771. 27.45 

PASSING DATA (CATEGORY; \/EH. PASSINGl 

ONE UIUIHRECTIONAl LANE TWO UNIDIRECTIONAL LANES HUMBER/ HUMBER/ CAT. NUMIIEII \/EH MHE NUMBER \/EH HILE 
TRUCKS 0 0.000 0 0.000 RVS I.I (). 000 0 0.000 CARS 4 0.020 0 0.000 COMII 4 0.020 0 0.000 

Figure 17 Summary of Traffic Operationc; on a User-Specified Subsection of the 
Simulated Roadway with a '.'.Ingle Lane in the Specified Direction 
of Travel 

TOTAL 
DELAY 

12.30 
5. 77 

11. 34 
11. 65 
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SUMMARY DATA FOR UStR-SPECIFIED SECTION 

FROM STATION 2 
TO ST A TIOU 6 

DlSTAt!CE <FEETl -

MP O OD - BEG OF PASSING LANE 
MILEPOST 1 00 tND OF PASSING LANE 

5250. DIRECTION I NUMBER OF LANES AVAILABLE 2 

OVERALL SPEEDS (FT/SEC l ---------OVERALL TRAVEL TIMES AND DELAYS (SEC/M!lf.l----- - --SAMPLE IDEAL ACT. GEO. TRAFFIC TOTAL 
CA f. MEAN STD DEV MUi SIZES l DEAL ALIGN ALIGN MEAN DELAY DELAY DELAY TRUCKS 81 . 59 9 09 25 06 6',5 61 .04 6 2. I 5 id. 03 64. 79 0.95 1 n. 2.67 
R\IS 73 05 a .2~ 25 . 3 5 555 61 54 66. 39 66.59 6 7. 57 0.20 0 9a 1 111 
CARS 115 oa 1 0 .48 32 67 1 0922 60 00 61 . 01 60.71! 6 I. 89 -0.23 1 11 0.33 
COf\8 1$4. 57 I 0 45 2 3. 06 12100 59 53 60. 74 60.59 62.23 -o. 1 5 1 69 I . 54 

'". 
PERCEtH OF f IME U!HMPEDtO '..,AMPl E S llES PERCENT OF TIME NEAR DESIRED SPEED l EFT RIGHT COMil (\/EH SECOtWS l LEFT RIGHT t COMB CAT LAUE LAtlE L Ar.Es l EFT RIGHT LANE LANE LANES 

TRUCKS 85 !11 'IC, II 0 95 00 1(!5. 5 5/l. <, 5. 31 64. l 5 60 .81 R\/S aa 50 99 .29 97 . 01 115. 422 . 19.47 54 .so 47. 1 0 CARS 79 58 93 24 IHI 1 0 4114. 6308. 69. t 5 91 . 79 33. 25 COMII 79 92 9 3. 61l Ill! .75 4332. 7768 6 7 22 a 7 as ao .46 

PASS ING DATA (CATt:GORY ' \/EH. PAS'.> !tH,) 

ONE ON l DIRECT! OHAl LANE IHO UNIDIRECTIONAL LANES 4 llUMIIEiV HUMBER/ CAT NUMllER \/EH MILE NUMBtR VEH MILE 
TRUCKS 0 0. 000 0 0 000 RIIS 0 I) .000 2 0.254 CARS 0 0 000 12a 0. 7 32 COM!I 0 0 .000 I 30 0. 6 7 5 

lAIIE CliAtlGES 

lAIIE CHANGES BY MOTIi/Al !OIi HISTOGRAMS FOR CHAtlGt:S TO AVOID LANE DROP l!UMHR 
VUI ';ECON OS DISTAtlCE 

IHJMliER \; tH Mil ES tX!f 10 DROP NUM8tR TO DROP (FTJ NUMBER 
AVOID DROP I 50 0 /l l l 12 l f 0 () LT 0 () AVOID DELAY 35 (l 2 Q LT 1 I O LT 200 4 MOVE RIGHT 92 0. 5 1 LT 2 2 200 LT 400 23 COMBINED 277 1 .4 2 LT 5 5 400fLT 600 22 3 LT " 14 600 & MORE 1 01 4 l T 5 6 

5 & MOKE l Z2 

I· i )',Ill l' I H 
'.;11111111,iry ,ii Tr,ittic Opl'ldli"11:, 011 .1 llc;,•1 '.;p,·,·lllL·d S11h:,~ctirni ,1 tltL· '.;{11111L1t(·d 

l<o.idw,1y with a l';i:,:d11g l.dI1t· 111 !l1t· Sp,·, it i,·d Dlt,Tl 1011 Pl Trc1v,·l 



The traffic delay 1s the difference between the mean travel time and the 
travel time on actual alignment. The total delay is the sum of the geo
metric delay and the traffic delay. 

It should be noted that the reference travel time values for iso
lated vehicles are based on the specified traffic mix and on the expectation 
that a full distribution of desired speeds will be represented in the sam
ple. It is frequently the case that the specified vehicle mix and desired 
speeds are not well represented in the truck and RV categories, because of 
small sample sizes. The same problem may occur for passenger cars if short 
test periods and low flows are simulated. 

The Percent of Time Unimpeded printed on the output is the percent 
of vehicle reviews during which the vehicle being processed is not impeded 
by other vehicles. The sample sizes printed are numbers of vehicle reviews 
analyzed. Normally, the Percent of Time Near Desired Speed printed on the 
output will be lower than ~rcent of Time Unimpeded. Failur~ to be close-to 
desired speed may be due to performance limitations, the need to recover 
speed following delay, and driver acceptance of small speed reductions with
out becoming motivated to pass. 

The passing data are categorized by number of lanes available for 
each direction of travel. This provides a measure by which the passing 
rates in passing lane sections can be compared with the passing rates on 
normal two-lane highways. It should be noted that the passing rates for 
passing lane sections simulated by the TWOPAS model have been found to be 
extremely high in comparison to field data. 9 Therefore, passing rates simu
lated for two-lcine sections should be used cautiously. 

Finally, the printed output presents lane change rates classified 
by the reason for the lane change and summary data on lane changes made at 
the lane drop of passing or climbing lane sections. 

B. Output Data Files 

Two data files are potentially available from the TWOPAS model -
a file containing extra final output and a file containing data needed for 
fuel consumption calculations. These files are created on FORTRAN Units 4 
and 10, respectively, and can be saved for subsequent processing if appro
priate Job Control Language for these units is provided. 

The extra final output file on Unit 4 was an original feature of 
the TWOWAF program to provide added output data at specified time intervals 
within the test period. This feature has not been updated in TWOPAS for use 
with passing or climbing lane sections, so its use is not recommended. 

The fuel consumption data saved on Unit 10 consist of the vehicle 
type, direction of travel, vehicle speed, vehicle accele~ation, and local 
grade for each vehicle within the test roadway at each review interval. 
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Existing programs are available fer subsequent processing of these data : 
determine vehicle fuel consumption.~ It should be noted that there is 
currently no capability to determine fuel consumption fot subsections of the 
simulated roadway such as 1nd1vidual passing or climbing lanes. 

C. Sur:uuary Cutput Utility 

A ut1l1ty program, TWOSUM, can be used to condense the extended output prcducei 
by the TWOPAS program (saved on disk or tape) into a one to two-page summary. 
An example of the summary output informa•ion from TWOSUM is shewn in Figure :?. 

TWOSUM input consists of the entire output of a TWOPAS Job, minus the syste~
produced header of banner information (which should be deleted before runnin; 
TWOSUM). TWOSUM scans each line of TWOPAS output, searching for specific 
phrases in the text.~ Occurrences of the specific strings are summarized as 
TWOSUM output. It should also be noted that TWOSUM cannot detect or flag 
errors in the original TWOPAS output; therefore the TWOPAS output should be 
scanned for problems before executing TWOSUM. 

TWOSUM reads from and writes to disk files. Upon completion of a run. you ~~s
either print the disk area, er convert the JCL to have the listing go directly 
to the printer. 
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• )U(X. Pf<UGRAM HWPA'.:>: IWl<AL I RAI I' IC '.,lMULATION; OUTPUT SUMMARY *JI. j( JI 
!RUN NO 5 SlMUlAflON CASt SIUDY 4 PAS:.!NG L Arff S SPLIT 70/ 50 RUN 19 VOL 800 5 PCT TRUCKS, I'> PCl RV'.:> 0 WARM TIME 5 000 MINUH::. rt s r I I ME= 60.000 MINUTtS TOTAL l IM!:= 65.ooo MI I I l :, 
OVLRAl l TRAVEL TI ME 70.9 SEC, :; D. 4.9 '.,[C ovrnAL t % TIME DElAYt:D DIR l = <.> 7 . 1 Dlk2- 44 B COMll- 55 4 

••* SUMMARY SPUI CHAl<ACHRLI !CS ••• SIN l OCAT ION DUcN Nl I I OH %Ut~ I MP %0f'.:,SP PSllE fH OL l SPTRK SPRV SPCAR ",i' Al l ;:!Ml' l'I lll I 
l ':,00 fT UP'.:>ll(fAM Of MP 0 0 ( E I I '>5 l . 0 72 .0 70.0 5.7 282.0 .5.6.0 51 . 1 57.5 '>1 4 /8 0 ',O 6 
2 MP 0 .0 ( [ti) 1 I 5')1! 0 65 0 5 7 0 5.7 294.0 55.6 54.8 '>6. 1 ':,':, ') ) / .0 <,;• 1 
s MP 1 .25 CE&) 1 I 562 0 S 1 0 50 0 4. 5 400.0 49.8 49 8 51 1 '> 0 8 b'! 0 I 1 ' 
" MP 2 25 C Ell l 1 I 56 5 0 26 0 21 0 5.8 447.0 48.2 48.5 49 ., (t•J 2 74 0 79 ,, ':, MP 2 75 CE & l UPSTREAM OF p I 1 561 0 2 5. 0 20.0 6. 1 453.0 48.3 48.8 49 0 ft(i ') 77 0 8 0 I 
6 MP 3 .25 <Ell HI PASS LANt 1 2 564 0 77 0 61 0 3.0 296. 0 53.2 53.2 '>6 6 .,., ') ,, ' 0 ',;' < > . 
l MP 4 25 n e, - DOWNSTREAM OF I 1 '> '> S. 0 50 0 59 0 4 5 568.0 51. 1 49.9 51 .7 'Jl 4 50 0 6,, . '> 
8 MP 5 25 Cl!ll 1 l 5':>2. 0 40. 0 58. 0 4 7 374.0 51 .1 52.0 52.4 ~2 3 60 .0 6/ a 
9 MP 6 .00 08) I I 555 0 34 0 28.0 5.5 398.0 49.4 43.9 50.2 49 .9 66 0 / 1 1 

l 0 Ml' 6 .25 U8l I 1 558.0 50 0 27 0 5.6 414 0 49.0 49. 1 49 6 ¼'/ ':, 70. 0 I(, 
11 MP 6 '>0 08) UP'..>TRtAM OF p 1 I '>59. 0 30. 0 24.0 5 8 422. 0 47.3 48 5 48 8 '11:1 ! 10 0 /) '> 
12 MP 7 2'> Cf Bl - rn PASSING LA 1 2 ':>6 3 0 73 0 62.0 3 1 291. 0 52.5 53.2 57 3 ',':, 9 ~, ~) .0 '.>I 7 < ~ 
13 MP 8 .25 C EB l - DOHN'.:.lREAM Of I I 559.0 49. 0 44.0 5.0 37 5. 0 47 7 50 9 52.0 '>I .'.> ',1. 0 66 I 

'" 14 MP 9 25 <EB l I 1 '>49 0 41 0 51 0 4.6 352.0 50. 1 50.7 51 2 ':,J 1 ',9. 0 t> 1i 1 -- l 5 MP 1 0 00 CE BJ 1 1 5(,4 0 32 o 29 0 5.4 397.0 49.0 49.8 50 0 {19 8 ',/:I 0 / s I) 
21 500 FT UP'.:. TREt.M OF Ml' 10.0U 2 I 256 0 64 0 58 0 4 2 1 32. 0 54.0 54.0 56 5 ':,', ') 56 .0 I') lJ 'I 
/? MP 1 0 00 ( IJB l 2 I 2S6 0 60 0 ')4 0 4. I 151 0 52.9 52.6 54.8 5'1 4 l:;o 0 ., ., / s MP I.I !5 018) 2 1 25?.0 40 .0 51 0 4.8 16'). 0 49.2 52.3 51 a 'ii 8 60 0 t,., ~ 
~(i MP 7 . l S CWB l Ul''.:.IRtAM OI I' 2 I 248 0 55 0 54 0 4.3 168.0 48.3 51. 7 51 . 4 'il 3 65 0 (, 7 I 
25 MP 6 7 5 min - IN PASSING LA 2 2 249.0 81 .0 78.0 2.1! 11 3. 0 56 .6 55.2 58 0 ':, 7 3 1 ') 0 '-1">. (1 

26 MP 5 75 ( £-!B) DOi-lN:, TIH:AM OF 2 1 249.0 62 0 60 0 5 8 127. 0 54.3 54.0 54. 8 ':,4 I 311 0 '>1 u 
21 MP 4. 7 5 CIHO 2 I 2',5 0 54 0 50 0 5.6 151 0 55 0 55.8 55.5 ':d 5 {;6 0 ½ 1 11 
28 MP 4.25 CIHll 2 1 Z54.0 51 0 48 0 4. I 144.0 54.2 55.9 52.8 '>2 .9 <;9. 0 ')(.1 1 

3 75 C 118 l Ul'Slfil.AM Of p ., 
I 2'>5. 0 47 .0 44 0 4.0 155. 0 53.0 55.0 52.6 52 7 ':d. 0 6U 0 

29 111' £ 

50 MP 2 75 C£-Hll - rn f'ASSING l A 2 2 2 '> 7. 0 3 7 o 70.0 2.9 102.0 55.2 52.5 57.3 56 6 1 5 0 )9 1 
51 Ml' 1 75 (l!Bl DOWN'.,TREAM Of 2 l ~-6 2 0 69.0 63 0 5.8 124.0 54.5 52.9 55 6 55. z 51 0 ,, I s 52 MP 1. 50 Cl lll l 2 I 261 0 69.0 63 0 3.4 114. 0 55. 1 55.3 56. 1 56 .0 51 .0 '• 5 I 
55 MP 0. 7 5 (Hll l z 1 258 0 62 0 59.0 5.5 116. 0 52.5 54.4 54.9 54 .8 58 .0 4 ':, 0 54 MP 0.50 C IHI l 2 1 259 .0 60.0 sa 0 3 3 115. 0 55. l 53.3 54.8 5c, 6 40 0 44 4 
)5 MP 0 00 ( 1Hl) z 1 15 ':> 0 56 0 56 0 3.6 125.0 55.4 54.6 54. I 5C, . I 4 {, 0 (.() 0 

500 FT OOtlNSHUAM Of MP O.OU z I 2 ':,l 0 62.0 55 0 5.6 124.0 53.6 53.8 54. I 54. I 58 .o 48 ' 

.H, 

L 

)! )! )! SUMMARY INltl<Vl\l I NfORMA T ION ••• lllkN FROM lO DI'.:. l '..iPfED TI I Mt Ml !Ml DElAY %UNIMP %NOS PR1 l'IU VTIME NVtH 1 I 5 5;:,aoo ':,O. 8 594855 7 I . 0 9 0 42 7 54.9 0.02 1. 27 709.6 556. 2 2 15 52800 55. 1 170955. 67 9 '> 9 55.2 50.2 0. 0 l 0.89 678.9 252. 

F1gur"- 19. Exam~l~ of SummJry Output from TWOSUM Utility Program 



IV. SI:11.TL~TION TEST CASE 

This section presents a test case that 
proper operation of the TwOPAS simulation model. 
the following conditions: 

can be used to verify 
This test case simulates 

,ill 8. 1-mi (43,000 ft) two-lane h1ghway 

~early level terrain (±1.5 percent grades) 

Nine horizontal curves 

Approximately 25 percent no-passing zones 

One ~-mi passing lane between coordinates 1000 and 6280 1n - -the No. l Direction 

Flow rates of 400 veh/hr in each direction 

Fifty percent of the entering traffic stream traveling lJ 

platoons 1n each direction of travel 

The input data set to simulate these conditions for 30 min of test time 1s 
illustrated in Figure 20. This input data set follows the i:...put formats 
described 1n Section II of this Guide. 

The printed output produced by this test case was used to illus
trate the output formats in Section III of this Guide. The major portion 
of the output printed by the test case will consist of the printed data 
from Figures 1 through 14. Summary data will also be printed for 29 user
specified stations and six user-specified sections; Figures 15 through 18 
serve as examples of this output. 
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!I' BASE ':ONO I Tl ON - SLtOHfLT ROl.LlMO TERRAIN 

ql,JH 140, I' USING 41,0 AS THE l'LOW UTE A,)lt) >11!:W P'!iSL '.:All!l5 • I , t. 

1 HOO : ,.o 60.0 1.0 '.LO 

1 0000. l 7. 1:. goo. zooo. 

3 ,oo. 50, 400, so. 
41,004 .01:s . n 7 . () ! • :: ,0005 .o: , O:! .J005 • 0'/1 . l 35 ,!!I .::s 
SJ,006 .01:s , 0 l 7 ,014:! .0005 .02 . ?:! .0005 .o, , 135 , I 8 . ~:'S ' -

4 88,0 10.ss - ! . :, -:! • = '.). .(l;:93 l, o:'i'J , 8 I ,90 

71 !50, 150, 150, I 50, 150. ! 50, 1:50, ! '.50. 150, 150, 150, l SO, :so. 

92 !50, 1!!0, !50, I :50. I 50, 1 ~o. 150, 150, !50. 150, 150. ! 50. 150, 

9 l"91 l 5 J 4 50 0 

10 .90 •◄ J .:51 • 57 .~5 . 7 ~ . 9 I t .tJ I. l' 4 t.58 Z. l :! 

'JC 1 :!66, 6:!0, 65, I. 0 .957 

vc 2 !16, 420, 65, ! . 0 .957 

vc l 1:s. :BL 65. l. 0 .957 

'JC 4 ;,~. 158, 30, 1.0 . 9~F 

•JC s g. :2 7!J. 7 36. 

vc 6 IJ,64 89,7 ~9. 

IJC 7 fL 75 ? 6. I) n. 
'JC e 9. 76 n.:s J:?. 

vc 9 , . 177 1 o,, 1 4 t l, 

'JC 10 9. 766 114,139 14. 

'JC 11 10,09' 118,H u. 
•JC 1: IO. ◄ ;:<;> t ;:~. 6f 1 7. 

vc !l J 11, :01 Ill. 78 18, 

CV " I :soo. I' IO, .04 18,00 

CV ' 2 6800, I 'i' IO. .04 -18,00 

CV ? J 10800, 1'10, .04 18,00 

CV ' 
4 141100, lf!O, .O ◄ - 18, 00 

CV ' !5 !HOO, I ,10, .04 tll,00 

CV ' 
6 22800, lflO, ,04 -111. 00 

CV ,, . 7 :!4800, 1,10. . 04 18,00 

CV ' 
8 30800, 1'10, ,04 -111.00 

CV ' 
9 3'4800, If 10, .04 111,00 

Sf l 11 11 t ;:400, 500, 500, 3400, 

Sf I 11 l1 2 6 ◄ 00, 500, ,oo. 7400, 

Sf 1 ! I 11 l !0400, ,oo. 500, 11400, 

H l 11 11 4 !HOO, 500, 500, 1'400. 

sr 1 11 I I 5 111400, 500, :500, lf400, 

H I 11 11 6 ~:•oo. 500, ,oo. 2:!400, 

3T I t 1 11 7 ::&400, 500, ,oo. :?7400, 

3T 11 It 11 30400, '500, 500, !1400, 

H 11 11 ? J4400, 500. 500, l5400, 

H 11 11 10 JS400, 500, 500, lf400, 

gr 11 I 1 ll <2400, 500, 500, 43000, 

ST 1 I 1 I I ◄ 3000, 500, ~oo. •::,oo. 
ST 1 11 l l : 39600, 'SOO. 500, 3'000, 

sr :: 11 11 J:5600, 500, 500, J:5000, 

5T : II 11 • JUOO, 500, '500. JI 000, 

;r : ll ll ~ :7SOO, SOO, ~00. :7000, 

sr :.? ti l l j ::uoo. soo. 500, 13000, 

sr :! ti l l 7 19600, 500, 500, 19000, 

Sf :: l ! 11 ~ !5600, 500, 500, 15000, 

sr :: 11 l t ? l t.~00. 300, 500, 11000, 

sr : 11 t I l J 7100, 500, 500, 7000, 

sr : I I ti !! HOO. ~oo. '.!00, JOOO, 

RM 1!74::46'1, o/l''.:30755, !l10l7,. 417::!H'Jl, 1:11:500573, 

(ll) JO (). I. !I I ,!I =!100, 

(l!) 2 JO 2!100, 1 .:s - t. :I J200, 

OD l JO J=oo. • I. !I -! . , 4800, 

(l!) • JO 48100, - l , I, :I s:::oo. 
l, S I, 5 UOO, 

(It) JO uoo. I, !I -1. !! 7::!00, 

GD 'l jl) 7:!00, • I , S -I. !I !!BOO, 

Clll Ii JO 01100, - I , 5 I. !I ,:::oo. 
(ii) ' JO ~:::oo. l. !I I. !I !0800, 

OIi 10 JO !0800, t. s - I' !I 11200. 

(ll) !l j() 1!~00, -t.!I ·I, S 1:soo. 
(Ill 12 JO !2900, • l. !I l. :5 !3200, 

(Ill !l li:I l l:!00, l. 3 I. !I t ◄ !tOO, 

Oil 14 lO 1•100. l. 5 ! . 5 I 5200. 

(ll) IS ! t. t., tUJOO, 

(ll) 1' :rn 101:100. ·LS I, !7'.!00, 

(ll) Ii' 30 I 7::!00, 1. S I ,!I HOO, 

OIi I . 5 -!,:! 1,:::00. 

(ll) 19 lO 1,:::00. - l . - l 3 1000. 

(li) :o lO :1000. l. 3 1,:5 23000, 

'.JI) JO - t . - I , S ::SO?O, 

::::1000. l, I 7000. 

Gil '.::l lO 19000, l . :I - t., 1'MOO. 

(ii) :4 JO z9000. ! . 5 I• :I 31000. 

CJD :, JO HOOO, - l . 5 - ! . , JJOOO. 

(i[l =~ j(J 3000, t ':S ! .:s 3:5000. 

Figure 20 - nput :)ata s t or Test Case 
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10 ., J() 

30 :g 30 

10 :1 30 
30 30 JO 
pg l :2 
PS l .... . .. 
1"5 

... '., 

f'S :~ .,., 

P'l 
,., :: 

PS 22 21 
PS . ., '., 

!'S 22 :::? 
PS :!2 ~1 
PS 22 22 
PS ;!:; 

,., 

P'.l :.'!:! ::2 
/V I ~2 '., 
I'S l :2 

.,., 

pg l Z2 ::? 
pg ::2 2:: 
PS =:? :!:'.: 
PS 22 ::? 
PS I 

.,., .... 
P'S I 22 

.,., 

PS l 
. ., .... 

PS l :2 
,., 

P'.: : zi :~ 
PS ;: :s =~ 
P!I : ::~ :.; 
PS 2 26 26 
P'! : :, :3 
P!! : :6 ::, 

"'' ~ u :.1 

P!! : :& 26 
PS 2 :6 :, 
PS 2 a 26 
PS : 2d 26 ,,., : ~6 ::, 
I'S 2 2d ::, 
PS z 26 :, 
PS ~ :, 26 
PS ... ::, :, . 
"' ;: :, 26 
1>5 z :, :, 
PS : Z<I :6 
PS : H :& 
P'.I : ::, 24 
1>5 2 ::6 ::a 
l>':3 ;: =~ ::6 
P'l ;: :, :1, 
pg ::o :1, 

I'S : ce 21, 

SL l l 

SL 2 l 

SL j 

9L • 
5L ' SL 6 
SL 7 
3L Ii 
3L 1 

SL 10 
SL ti 
SL 12 
SL ! l 
5L I 4 
SL ts 
SL u 
SL I 7 
SL : 
SL 2 2 
SL l ;: 

3L • : 
SL ' ~ 

SL 4 : 
SL 7 2 
9L s 2 

SL ' 1 
SL 10 : 
3L !t : 
3L I;: : 

• l 

Jj◊OO, 

37000, 
HOOO, 
4!000, 

) . 
: ?00, 
J 1000. 
4 6280, 
5 7 ◄ 00, 

~ 10400. 
7 l 1400. 
9 14 ◄ 00, 

' 1s•oo. 
l 0 18400, 
ll 1?400, 
1.: 21400, 
lJ JJ400, 
1 4 16400, 
15 27400, 
16 30400, 
l 7 Jl 400. 
l9 34400. 
11' J5400, 
;:o 38400, 
21 39400, ..... 4 2400. 

0000, 
: 4;!,00, 

]9,!,00, 
4 nooo. 
5 J:5400, 
~ J5000, 

J!400, 
9 31000, 
9 27600. 

10 27000, 
ti ::uoo. 
I;: ;:JOOO, 
l l 19600. 
I 4 !9'000, 
t5 15600, 
16 15000. 
17 ll.¼00, 
lfl 11000. 
l 1 '600, 
:o 7000. 
::1 42!10, 
ss 6180, 

:J HOO, 

:• :iooo. 
:'3 t t 00. 
:o 1000. 

t 500, 

= 1000. 
:J:o. 

= 3640, 
: .,,o. 
0 & ;!JO. 
0 i730, 
l 7600, 
0 31:'.0. 
4 10: 40. 
? l 1560, 
0 16840, 
0 :: 1 :o ~ 
() Z7•00, 
0 s::uo. 
0 37960, 
0 •Z'l'10. 
() 42''10. 
I !UHi, 
0 l ! 'St!.0, 
0 10~•0. 
0 o::o. 
0 7600, 
2 1>2!10, 

4'160, 

: 3640, 

: :1:0. 
0 !000, 
0 500, 

l, 

- l. 
1, 

• 1 • 
l, 

- l • 
I, 

• 1 . 
t. 

• l . 

t. 
• l . 

1, 
• I • 
l, 

• l . 
t. 

• 1 . 
l, 

. I . 
• l , 
l, 

• t . 
I, 

• t . 
I, 

•1, 

1. 
• l . 

1, 
• I . 
I. 

• l . 
l, 

. I , 
l, 

• l , 
1, 

• I , 
1, 

• t . 
0. 

. l . 
?, 

• l . 

1. 

. : '~ 

1 . 5 

- l . 5 
l . ~ 

~ t , 3 
1, 5 

• t ' ' 
t, 5 

37~00, 
3?000, 
41000, 
• 3000, 

500 • BEO!NN?MO OF TEST POAO 
MP 0,00 • 8£0 or PRSS!MO LAHE 
1HLEl'OS1' .:s 
M!LEl"OST . 50 
rHLEPO!H . 75 
MILEPOST !,00 - EHD or PASSINO LANE 
500 FT DOWNSTREAM or LANE DROP 
M!LEP05T 1,:5 
MlLEF'OST !,50 
M !LEF'OSf ! . 7'5 
1HL(l'OSf 1,00 
MILEPOST l,00 
M!LEl"OST 4,00 
11iLEl"OlH ,.oo 
IHLEl"O!T & , 00 
rHLEPOlf 7, 00 
r'lti..EPOSf 7. f'5 
OPl"OffltN~ OI~N - ENT~T POINT 
OFl'OltHI ~t~M - MILEPOST J,00 
Ol"l"OtlHS D[~~ • MILEPOST Z,00 
OPPOS[NO DIRN • MILEPOST !,73 
OPl"OSINO Ol~N - MILEPOST 1.,0 
OPPOSING Ol~N • MILEPOST 1.:~ 
OPP LANI 0~01" - MILEPOST 1,00 
OPPOS[MO O[RN - N!LEPO!T 0,7S 
OPPOSING OIRM - MILEPOST O,jO 
OPPO!IWO O!RH • MILEPOST o.:5 
OPP LAME ADD • N!LEPOST o.oa 
QPPO!INO O!RH • ENO OF ~OAO 

Figure 20 (Concluded) 
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V. COMPL'TER REQTJIRE:-fE:l'TS 

The TWOPAS model is written in FORTRAN and has been compiled on a 
FORTRAN-77 compatible compiler. The model is intended to run on an IBM
compatible mainframe computer under an IBM OS/MVS operating system. An ex
ample of the Job Control Language required to execute the TWOPAS program 
using a FORTRAN catalogued procedure is illustrated in Figure 21. Execution 
of the test run presented in Section IV of this Guide required approximately 
0.037 sec of CPU time for each 1-sec of real time simulated. 

The FORTRAN source program for TWOPAS is available from the Fed
eral Highway Administration. 

69 



2 

4 

5 
6 
7 
a 
9 

I 0 

II 

12 

//OIGTWOPA JOB CWl"l.408,C.l00.20),CONlfY 
lllllil JOB SUBl1ITTED IY OIO USING HYlBUR 
!O! lil IH:YHOIU)" 
lllilllROUTf PRINT HOLD 
lllllilTlTlf SRA TfCHHOlOOifS 
UIIIHSCOUIH 
//STfPONf fXfC FORVCAll,HAl1f~•wa111010.TWOPAS.NOV.VI .LOAD',OISl•filf61 
li!Ui 
lllUi 
ll/1111 
11101 
JOBI 

fXfCUTf CVS FORTRAN) A LOAD 1100Ulf fROl1 A PDS 

XX PROC 
xx 
xx 
x.x 
.x.x 
~lOI 

CORE•15001C 
HAl1f•. 
PROORAH~11AIN, 
STORAOfatfllE, 
IHSIC" 

REGION FOR THE GO STEP 
DSNAl1f OF PDS 
HfHlfR HANE IN PDS 
UNIT FOR PDS 
VOLUME FOR PDS 

XXGO EXEC PGM;&PROGRAl1,REOION•&C0Rf,CONO•CS,lf) 
IfF,5lI SUBSTITUTION JCL - PGH;l'IAIN,RfGION~1sooK,CONOx(&,lf) ••• 
XXFTOSFOOI OD JDNAHE•SYSIN 
XXFT06FOOI DD ~YSOUT~A.DCl•(RECFl1•UA,ILKSIZEilll) 
XXFT07FOOI DO SYSOUT•B 
X.XFTISFOOi DD SYSOUimA,DCB~(RfCFM•UA,DLKSilf•lll) 
XXFT16FOOI DD SYSOUf 2 l,DCl~CRECFM2 F,DlKSIZE 2 SO) 

JOI l671 

II JESZ II 
II JfSZ II 
II JfSZ II 
11 JfS2 111 

XXSffPLIB DD DSN•&NAHf,UNIT 2 &STORAGE,VOL 2 CPRIVATf,RfTAIN.SER•&DISK), 
IEF65ll SUBSTITUTION JCl - DSN•W8N10IG.THOPAS.NOV.VI .lOAD,UNIT 2 FILE,VOLa(pRIVATE,RETAIN,SER•fllE61 ), XX DISP 2 SHR 
//QO.FTO~fOOi DD UNIT~SYSOA,SPACE 2 (TRK,(IOO,IO)>, 
~/ 01:r•CU[W,D[LCTrJ 
//GO.FTIOfOOt DD UNIT~filE,SPACE 2 CTRK,(100,l5)), 
/, VOlaSfR•fILEol.DISPaCNEH,DflElf), 
// DSHz'Hl111TXN.THOPAS.UNfTIO.SfPT.RUN1' 
//00.SYSIN DD DSN•'Hll110Iu fHOPAS.DATA.RUNl9', 
// UNJTafllf,VOl 2 SER•Fllfl5,DISP 2 COlD.KEEP>, 
// DClz(RfCFN 3 Fl,lRfCL 2 IO,BlKSilE 2 6l20) 

Figure 21 - Example of Job Control Language for Execution of TWOPAS 
on IBM-Compatible t-1aint rame Computer 


