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per se. Swept width is the apparent wid*h of a vehicle as it exucutes a turning
maruever. The kasic data for 15 buses and three tractor-semitrailar combinations,
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Results of this analysis revealsd that critical swept width does not occur until
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width is not a problem fur buses using the through traftfic lanes on the Interstate
Highway System, because curves as sharp as 27 dedgrees occur only on ramps designed
for low speed and one-lane operation.
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vehicles that exceed the legal maximum wi.ith, length or both.
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INTRODUCTION

The Secretary of Transportation regquzsted that the
Naticnal Highway Traffic Safety Admirist.ation (NHTSA) and
the Fed2ral Highway Administration (fHWA) undertake a
cooperat.ive research effort to provid: definitive infcrma-
tion on ctha safety of wide buses. Tne information was used
to formulate the Department's recoumendation to Ccngress
as to whether 102-inch (8 1/2 fe:t) wide buses should be
permitted to use the Interstate Highway System. Eligibility
for Federal-aid currently limi:s width to 94 inches (8 feet)
except in 11 States where widuf vehicles are permitted
under a "Grandfather Clause.® &/

NHTSA and FHWA dividnc the basic objective--a
determinaticn as to whetl.cr or not 8 1/2-foot wide buses
could safely use the Interstate Highway System--into six
research tasks:

Task 1

Aevodynamic Characteristics, Disturbances,
and Effects

Task 2 - Lateral Placement of Vehicles

Task 3 = Lateral Stability cf Buses

Task 4 - Offtrscking oa Sharp Curves

Task 5 - Bus Accident Data Analysis

Task 6 - Ccnsolidation of Results

This study is in responrfe t¢ Task 4, "Offtracking on
Sharp Curves." Alchough the primary ubjective of this
research effort was to establish critical offtracking
situations due tc 8 1/2-foot wice Luses, the procedure
develcped will be uwseful to those interested in tae safety,

design, and operation of highway facilities or large high-
way vehicles,

1/ a provision in the ederal Act permits exceptions
to the prescribed width maximum in Siztes where. greater
limits were légally permitted July 1, 1956,



Definitions of terms used iLn report

Because of the variation in meaning of the terms used
when offtracking is discussed, it is well to define those
terms as used in this report.

Effective Axle - That line where all wheels on a wheel
assembly contribute equally to the tractive eflort
of that assembly.

Effective Wheeclbase - Distan.= between the effective
axles.

Front Overhang - The distance between the outermost
point of the front bumper and -he leading effective
axle,

Offtracking - The difference in radii from the turning
center to the center of the lead.ng effective axle
and the rearmost effective axle, during a turning
maneuver.

Swept Width - The difference in the path dascribed by
the outermost point on the vehicle (generally the
front corner on the outside of the twurn) and the
innermost point of the vehicle (the body over the
centerline of the rear most effective axle).

Wheel Path - That path described by the outside of the
outermost tire of the vehicle during a turn and
the outside of the innermost rear tire during a
turn. For example, during a right turn maneuver the
tires describing the wheel path are the left front
and right rear tires.

Reference to Figure 1l on page 7 will clarify the meaning
of these *terms,

SUMMARY

A relatively gcod understanding of the offtracking of
trucks has been deve:loped ir previous research. Conse-
quently, only a simple modification of existing procedures
was necessary to identify critical bus offtracking situa-
tions. The modification consistel of the use of an
additional gecmetric relationshi}; required to calculate
"swept width," a parameter consicered tc be more significant
than "oifftracking," per se. Offtracking is defined as the
deviation between the paths of ihe front and rear axles



during a turning maneuver. Swept width is th= . ..

overall width of a bus as it executes a turiir_ . . .wv.r.
This approach identified critical situations at iow coat
and permitted time for more sophisticated ofiftsriuking

research, if necessary. Such studies were not considered
necessary because:

1. Critical offtracking situations occur only on

ramps which are off the Interstate Highway System
throcugh traffic lanes and are designed for ane-lane
oreration at low spzeds. The critical situations
were identified as ramnps having a curvature of

27 degrees or more, or a radius of 212 feet or
less. In these situations when the bus is opera-
ting at low speed, its apparent widti has little or
no effect on the driving path of a following car.

2. A literature review indicated that driver
experience was a major factor in determining how
much more than the minimum a vehicle would ofi-
track. Further, this review indicated that exten-
sive human factors research would be necessary tc
simulate the effect of driver experience on
of ftracking, but would ada little to the precision
of predicting the bus swept width on sharp curves.

w

The literature review alsv indicated that
sophisticated vehicle dynamics modirls are available
which can be modified to predict the effects that
bus speed and weight have on offtracking. Because
sharp curves require low speed operation, the
modified vehicle dynamics models would add little
to the precision of predicting swept widu. »n

sharp curves,

The "swept width" computations revealed that the most
critical B 1/2-foot wide bus coniiguration as the MC-6,
the same configuration u:ed in tine aercodynamics, lateral
placement, and lateral stability research tasks. The
swept width of this bus utilized the full 12-foot lane
width on a curvature of 27 degrees. The swept width of the
8-foot wide configuraticn of the came basic bus, the MC-7,
did not reach the 12-foot lane width until a curvature of
31 degrz=ecs was employedd.

Fortunately, swept width is not a problem for buses
using the through traffic lanes of the Interstate dighway
System, because curves as sharp as 27 degrees occur only on
ramps designed for low speed and one-lane operations, such
as loops of cloverleaf interchanges. Moreover, there is



always at least a two-ioot wide shoulder on each side of

the ramp which will accommodate the bus overhang. The
6-inch difference in swept width is of no practical impor-
tance because there would be no adverse effect on the safety
of the bus passengers or passenger car occupants who may

be following a wider bus on the same ramp. The increase in
swrept width between the 8 1/2-foot wide bus and the 8-foot
wide bus on the critical 27 degree curve is the 6-inch
difference in bus width.

RESEARCH APPROACH

The offtracking task began by rewviewing the pertinent
literature on the subject which included reports by the
American Association of State Highway Officials (AASHV)1,
Bureay of Public Roads (now the Federal Highway ARdiministra-
tion)“. Scciety of Automotive Engineers (SAE)3, aad the
Westerr Highway Institute (WHI)4. Also an inguiry was made
to each State highway agency for reports and other documenta-
tion of any offtracking studies thev had conducted. Of the
State studies reviewed, a Nevada Department of Highways'
study> which was jointly sponsored by five State agencies,
three industrial associations, and four trucking firms,
proved to be most helpful in providing insight into the
offtracking problem.

The literature review indicated that three major
approaches have been used in determining offtracking
requirements; (1) full-scale measurements, (2) small-scale
model measurements and (3) mathematical equations. The
use of scale-model measurements is less sxpensive and time
consuming if offtracking data wers required for a large
number of specific vehicle conbinations. The available
mathematical offtracking requirement eguations vary from
the comple . SAE offtracking equaticn to the abbreviated,
but valid, offtracking asgu-iion Ceveloped by WHI.

The assumption that the geometry of a situation is
the controlling factor in a turning maneuver was
circngthened by the following observations obtained from
the literature:

1. A vehicle may not achieve its maximum offtrack
in turng of less than 40 degrees, which would
tend to make the ofttracking computation more
severe than would be expected in "real
situations.”

~
™
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2. A study performed by the Nevada Departrent of
Highways indicated that the experience of a
driver greatly influenced the offtracking
requirements of his vehicle as he selects the
path, which may vary from the path assumed in
any experimental or mathematical process.

BASIC DATA

For this study, 19 vehicl!e configurations were
selected as a representative sample for determining the
elfects of offtracking when the width is increased from
8 feet to 8 1/2 feet.

Basic data for the buses were supplied by the Bus
and Truck Supply Company (Trailways), Motor Coach
ITndustries (Greyhound) and General Motors Corporation
(primary suppliers to transit companies). Twelve bus
configurations were selected for the existing 8-foot
and 8 1/2 foot widths. Three of the 8-foot widths were
modified by increasing only the width to 8 1/2 feet. To
provide a comparison with trucks, two tractor-semitrailer
combinations (L-50 and WB-50) employed in aeveloping
AASHO design standards were analyzed including a modifi-
cation of the 8 1/2-foot width to an 8-foot width. For
further comparison, offtracking of a full-sized station
wagon was also cemputed. Table ) shows the key dimensions
of these vehicle types.

In geometry it is axiocmacic that no two points on a
line perpendicular to a radius of a circle will describe
the same circle, when these points are separated by some
cdistance, as the radius is rotated. When this phenomenon
takes place during a vehicle turninc maneuver, it is
referred to as "offtracking." Figure 1 illustrates off-
tracking and the various other offtracking characteristics.

The WHI equation, which computes maximum vehicle off-
trackirqg based upon the geonetry cf a vehicle and the
highway horizontal curve, was employed as the basic
equation for the resezarch. 7The equation was expanded to
provide the capability cf computing swept width and wheel
path width which are considered to be more mesiingful to
traffic and design engineers, than ofttrackin,, per ce.



Table 1. Vehicle Dimensicns (in feet)
Gereral Motors Corporation
Vehicle
Chsavracteristics City Transit Suburban Transit Intercity
MD-702
MD-4279 | MD-L277| MD-4225 { MD-L4223 | MD-L222 |MD- L4218 MD;—JIgng MD- 7020 | MD- 7029 M?)D ?
Overall length 35.12 35.12 4o .ok 4D .04 .12 Lo .04 4o .04 39.99 .
Overall width 7.98 8:15 7.98 8.48 3;.98 7.98 7.98 32 og J%.5§ 3% 88
Track width 3.00 8.50 8.00 8.50 8.00 8.00 8.50 8.00 8.50
Wheelbase 19.58 19.58 23.73 23.73 15.58 =2.73 23.72 21 63 26.55 26 .55
Effective wheelbase 19.58 19.58 23.73 23.73 19.53 23.73 23.73 21.63 26.55 26.55
Front overhang 6.85 5.85 6.85 £.85 6.85 £.85 6.85 6.01 6.01 6.01
Rear overhang 8.69 8.69 9.46 9.46 8.69 9.k6 9 46 7.43 7.43 7.43
|
Bus end Truck
Supply Ccmpany Motor Ccach Industries AASHC Design Truck
Combinations
Trailways Greyhound Full-size
- S*gtton Wagon
05-04' WB-50 i
05- 04° MOD MC-5 MC-6 MC-7 C-50 MOD WB-50
Overell length Lo.00 40 .00 34.96 39.96 39.96 50.00 | 55.00 55.00 18.17
Cverall width 8.00 8.50 8.00 8.50 8.00 8.00 8.00 8.50 6.57
Track width 8.00 8.00 8.00 8.50 8.00 8.00 8.00 8.00 5.29
Whee_ hase 23.79 23.79 21.75 23.50 23.75 1k.00 | 16.00 1€.00 9.92
Elfective wheelbase 22.27 2z.27 21.75 2h. 71 24.75 16.0c | 18.09 1€ .00 G.92
Trail:r wheelbase - - - - - 22.00 | 26.00 26.00 -
Effective trailer
wheeltase - - - - - 26.00 | 30.00 30.00 -
Total wheelibase - - - - 44 .00 | 50.00 50.0C -
Front overhang T.13 T.13 .73 £.21 5.85 3.00 3.00 3.00 3.29
Eear overhang 9.08 9.08 i-48 10.25 10.36 3.00 2.00 2.00 L .96
|
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The WHI equation for computing maximum offtracking
is:

MOT = R = VR2 . 5 (wB?)

where,
MOT = Maximum offtrack

R = Radius of the desired vehicle path
WB = Effective wlieelbase

¥ (WR2)

il

Tne sum of the squares of all whieelbases
comprising a given vehicle combination.

Because vehicles have both width aand length, offtracking
makes the vehicle appear wider in cross section on a curve
than it will on tangent. The visual effect of the phenomenon
is the "swept width" which will influence a driver to alter

his desired nath to avoid the perceived hazard. The equation
for swept width is:

SW = /(WB]+FOH) 2+ (R+5TW) 2 - (R-MOT-3TW)
where,
SW = Swept width
WB = Effective wheelbase
FCH = Front overhang
R = Radius
TW = Track width
MOT = Maximum offtrack

The equation for wheel path is:

WP = MOT+TW
where,
WP = Wheel path
MOT = Maximum offtrack
TW = Track width

The swept width wac computed for a series of curves
which occur on the Interstate Highway System both on the
mainline and on ramps. Mainline curvatures were computed
for curves of 0 to 9 degrees and the ramp curvatures for
curves of 0 to 38 degrees for each of the 19 vehicle types.
Figure 2 shows a typical mainline curve and a typical loop
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ramp found on the Interstate Highway System. Table 2 shows
the computer input required for the analysis.

RESULTS

Critical swept width situatiors were identified to
occur only on ramps which are off the Interstate highway
through traffic lanes and are designed for one-lane
operation at low speeds. The critical situations were
identified as ramps having a curvature of 27 degrees or
more, or a radius of 212 feet or less. In these situations
when the bus is operating at low speed, its apparent width
has little or no effect on the driving path of a following
car.

In table 3, a comparison is made of swept width at
that point where it becomes critical for a 12-foot lane for
four vehicle types. As shown in this table, the MC-6 bus
reaches the critical point on the curve of 27 degrees and
the critical point for the MC-7 bus occurs on a curvature
of 31 degrees. The swept width of the WB-50 tractor-
semitrailer conbination reaches the 12-foot lane width on
a ranp with a curvature of 24 3/4 degrees and the WB-50
modified trector-semitrailer slightly exceeds it at the
28 1/2 degiee curve. Thus, the situation is less critical
for the 8 l1/2<~foot wide MC-6 bus than the 8 1/2 foot WB-50
tractor-semitrailer combination at the 28 1/2 degree curve.
It is also noted that the difference in swept width for
the MC-6 and MC-7 buses, for the curves shown in table 3,
is only 0.50 feet,or the 6-inch difference in bus width.
For cowparison purposes, the swept width on mainline curves
for 3 and 7 degrees are also shown. These are the maximui
curvature generally found on Interstate highways with design
speeds of 70 miles per hour and 50 miles per hour, respec-
tively. It may be seen that the swept width is well within
the lane width of 12 feet.

10



Table 2.

(Dimensions shown in inches)

Vehicle types and dimensions used for whe«lbases,
track width, body width and front overhang

Vehicle Type Wheel.- Wheel- Truck Body Front
base 1 base 2 Width Width Overhang

05- 04 (8') 267.20 - 96.00 95.40 85.50
05- 04 (8 1/2')|267.20 - 96.00 101. 40 85.50
MC-5 261.00 - 96.00 96.00 68.75
MC-6 1296.50 - 102.00 101.50 74.50
mC-7 297.C0 - 96.00 96.00 70.25
MD-4279 235.00 - 95.00 ©5.76 82.24
MD-4277 235.00 - 102.00 101.7¢6 82.24
MD-4225 284.76 - 96.00 95.76 82.24
MD-4223 284.76 - 102.00 101.76 82.24
MD-4222 35.00 - 96.00 95.76 82.24
MD-421¢8 284.76 - 96.09 95.76 82.24
MD-4218 MOD* 284.76 - 102.00 101.76 82.24
MD-7020 259.50 - 96.00 95.76 72.12
MD-7029 318.54 - 96.00 95.76 72.12
MD--7029 MOD* 318.54 | - 172.00 101.76 72,12
C-50 192.00 312,00 96.00 96.00 48.00
WB-50 MOD* 216.00 360.00 96.00 96.00 36.00
WB-50 2.6.00C 360.00 102.00 102.00 36.00
Station

Wagon 119.00 - £3.52 80.00 39.50

*Indicates width modification only.

11



Table 3. Comparison of the critical :wept width tfor
four vehicle types {in feet)

Degree of Curve
Vehicle| Body |- —

Type width Mainline

Ramps

9
30.,00'[7°.00'124°.45°27°.00" 28°.30'T31°.oo'

MC-6 8.5 8.88 9.48 11.72 12.00 12.19 12.50
MC-7 8.0 8.42 9.02 11.22 11.51 11.69 12.00
WB-50 8.5 £.95 9.59 12.00 12.31 12.52 12.86

WB-SOMOD:B.O t.45 9.09 11.50 11.81 12.062 12.36

Th:» offtracking requirement of an 8 1/2-foot wide bus,
40-feet. long is :the same as that of an %-foot wide bus of
the sam= length. For purposes of comparison, the bus
offtracking requirement is about half that of a tractor-
trailer combination either 8- or B 1/2-feet wide and
55-feet long (1.£1 feet vs. 3.23 feet). Howaver, a bus
oftracks about six times more than a station wagon,
6-fr:et 8-inches wide and 18-feet long (1.61 feet vs.

0.26 feet). Since the offtracking requirement is a function
of the wneelbase, a more descripti've comparison is swept
width which includes the offtracking i1equirement and accouvnts
for differences in vehirle widths.,

Based upon these computations of the swept width
reguirements for the vehicles analyzed, the regquired widths
are well within the 12-foot lane widths on Intarstate
through traffic lanes and ramps. Also, the effects of
inertia of the vehicle would probably nct cause the vehicle
to exceed the lane boundary. Moreover, there is always at
least a two-foot wide shoulder on each side of the ramp
which will accommodate the bus overhang.

Further calculations were made with various combinations
of width and length of a wvehicle The results showed that
swept width was more senzitive to changes in the length of
vehicles rather than to the width.

12
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OTHER USES FOP. THIS PROCEDJRE

The procedure developed can be used by highway dcsign
personnel to select a maximum degree of curvature which
would permit a vehicle to stay within the selected lane
width and widths of entrances to terminal facilities. It
can be used to check design to insure that the additional
width a larger vehicle appears to gain when negotiating a
curve will not exceed selected safety boundaries which nmay
cause a following or meeting driver to hazardmusly veer his
vehicle out of a "safe path" becau.: of the larger vehicle.
Another use of this procedure would be ccncerned with che
movement: of outsized vehicles, either in width, lencth
or both, to select routes over wnich to travel. Additionally,
the regulatory agency which must act upon permits to rove
outsized vehicles must determise the routes these vehicles
can use and the critical points along the route where
special traffic controls must be exercised to both protect
the norwal traffic and the ocutsized vehicle.

In each of the above cases, all that is required to
perform the necessary calculations are appropriate physical
dimensions of the vehicle, either design or actual, and
those of the curve c¢r intersection, either designed or
existing. These data can then be inserted into the off-
tracking program such as the FORTRAN 1V program in
Appendix A. Appendix b shows the computer input data and
samples of the printout data are shown in Appendix C,
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FORTRAN

0001

0002

0003

0004
300¢
0006
007

oooe
000S
9010

0011
o012

00.3

00l

0017
2018
d019
0020
0021

APPENDIX A - FORTRAN IV PROGRAM

Iv G LEveL 21 MAIN DATE = T4044 0o8r730r27 PaGE
C
[ iUSE DOUBLE PRECISION FOR ALL REaL NUMBERS
C
TMP_LICIT REAL*8 (A-H.D-7)
C
C MAXIMUM OF 21 DIFFERENT VEHICLES MAY BE TREATED IN A SINGLE RUN
C
DIMENSION wWB1(21)y WB2(21), TWI21), OW{21)y FOH{Z1)e TYPEL(21),
L Typc2(2l)
C
c STATEMENT FUNCTION TO COMPLTE 2ADIJUS GIVEN DEGREE OF CURVE IN MINUTES
C
RADIUS(MDC) = 1080000. / (3,141592653589793D0 » DFLOAT(MDC))
C
C READ THE SMBLLEST 0OSGREE GF CURVE, THE LARGEST DEGREE OF CURVF AND
C THE INCREMENTAL DEGREF OF CURVE AND CUNVERT TO MIMUTES
C

RELD(1,9000) IDLCIMLG,IDHI-IMHT,[DINC,I# INC
9000 FOR#AY (31{13,1X,12,2X!}
KRITE (359100 IDLOIMLUyIDHT I MHI ,IDINC, IMINC
910G FORMAT {il0,%i*,15X;*UcGREE OF CURVE: FROM',J&4y'=", ]2, 10,
* I“l""lZv. BY'!“,"'wlZnggl'"'Jf/)
MLO = IMLO+60%]10LO
MHI = [MH]+60%]DH]
MINC = IMINC+60*IDINC

READ THE NUMBER OF VEHICLES ANC THELIR DIMENSIONS

(AR a N ol

READ (1.9000) mvERTL
READ (1,9200) (TYPELI(1)oTYPE2(T)yWELII ), WBZ1 i :TWL1)OW(1),

* FOF(1)el=1yNVERCL])
380 FORMAY (248,5F8.0)
C
[+ WRITE THE VisICLE DIMCNSIONS
C
"WRITE (3,9300) iTYPEL(T)yTVYPF2())yWBLII)WB211)TW(I)oIW{L),
= FOH{I )+ 1=14NVEHCL
9300 FORMAT (T10,'1',335,'WHEEL- WHEEL- TRACK BODY FRONT®,
= TO0, "', /,T26,'VFHICLE TYPE BASE 1 RAaSE 2 Ty
a 'WIDTH WIDTH OVERHANG®, /4 ('CroT10,% ) ',15K¢2A8+3F8.2,
- FgoZVFB-ZQquv"'II
C
C LOOP (HRU AL. DESIRED CURVES
C
D0 200 MINUTE = ML, MHI, MINC
C
C COMPUTE RADIUS ©F CUKVE AND WRITE PAGE HEADER
Cc

R = RADIUS(MINUTE)
JOEG = MINUTE / 60
JHMIN = MINUTE - 60 * JDEG
WRITE (3,96400) JOEGsJMIN,R
9600 FORMAT (*1°,T10,°70*,15X,13y°=",12,°* DEGREE CURVE, RADIUS =*,
* F9.2,sT90s "1 'y //7:T10,% 1" 435X, 'OFF=~TRACK ' 5¥,

0C01

2a
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0022

23023

0024

0025
0026
0027

0028
0Q29

0030
0031

0032
0033
0034
0035

-~ O OO cCoo [aFeEn] [aNa Xl

e NeXa

9500

100
200

21 MAIN DATE = 74044 08/750/27
* 'WHEEL TRALN SWEPT! , 100, 31%,/,T26,VEHICLE TYPEY,
b BXs"WIDTH (FT) WIDTH (FT) WIDTH (FT) ")

R =4(R+ ¢&.0) % 12,0

LOOP THRU ALL VEHICLES

CO 100 Iv = 1. NvERLCL

COMPUTE OFF TRACK WIDTH =~ DT

07 = R = DSURT { R*RK - WBLLIV) * WBL(IV) - WB2(IV) ¢ WwBZ2(IV) )

COMPUTE SWEPT WIDIH -- SW

Tl = FOMIIV! « ®RL{IIY)

T2 = R «~ 0.5 = OWilv)

SW = (DSORT (T1+T1+T2572) - R + 0T + 0.5 = OW(lvI} 7 12.0
COMPUTE wWHEEL fRACK WIDTH ~- WP

WP = ( OT + Tw(lv: } [/ 12.0

DT = OT /7 12.0

WRITE THE CUMPUTED VALUES

HRITE (349500) TV2E)(IV), TYPE2(IV),0T,WP,SwW
CORMAT {0y T10,%1"y15%Xs20884F12.2,Fl4.2.51%.2,790,7(?,5X)

EnD OF LOOPS

CONT INUE
CONT INUE
STovr
END

PAGE

w02
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SYMBOL
13CoM#

SYMBOL
R

WP
IDINC

NVFHCL
1v

SYrHo0L
wel
TYPEL

SYME OL
9000
9500

LOCAT JON
AL

LOCAT ION
cs
Fo
1¢8
11C
130

LOCAT ION
132
48C

LOCATION
500
768

*O0PTIONS IN EFFECT =
*OPTIONS IN EFFECT=*

*STATICTICS -
®STATIST ILS*

MAIN

SUBPROGR A\MS CALLED

SyMaoL

SYMBOL
Ti
IMLOD

[ 4AN1]
M,/ NUTE

SYMBOL
Tw

SYMBOL

SYMBOL LOC AT [ON
DSORT B0
SCALAR MAP
SVRGUL 1. OC AT ION
or DO
1DLO F8
IMINC 10C
H 120
ARRAY MAP
Y8 0L LOCATICN
w2 1E0
TYPE2 528
FORMAT STATEMENT MapP
SYMEDL LOCAT ION
9100 50D

9200

DATE = 74044

LOCATION

LOCAT |ON
D8
FC
110
124

LOCATION
284

LOCA® ION
624

NOID,EBCOIC »SOURCEWNOLIST,NUDECKLDAD, MAP
"NAME = MAIN s LINECNT =

SOURCF STATEMENTS =
NO DYAGNOSTICS GEM_RATED

56
35,4,PROGRAM SIZE =

S YMBOL

SYMB0L
T2
1DHI
MH]
JOEG

SYMBOL
(o]

SYMBOL
93¢0

08/30/27

LOCATION

LOCATION
EO
106G
lis
128

LOCATIGN
330

LOCAT JON
&2F

PAGE 0003
SYMBOL LOCATION
SYMROL LOCATION
SW €8
IMHI 104
MINC 118
JMIN 12¢C
SYMBOL LOCATION
FUH 308
SYMBOL LOCATION

9400 6C9



APFENDIX B - INPUT DATA

BT

DEGLREE e CURVE D FROM 0-i5 TGO 38-30 BY 0-15
whkio-  wWHEEL- TRACK BOUY ERUNT

VEHICLE TYPE HASc 1 BASE 2 WIDTH WIDTH OVERKHANG
U5 - 04 4! 267.20 0.7 96.00 9540 85.50
05 - N4 gu.5H°' 267.20 Qa0 936.00 161.40 85.50
e = 5 761,000 Ge0 96.00 36,06 68.75
ML = & 296.50 0.0 102.05 101.50 74 .50
LU 297,00 CeO 96.00 96 .00 i0.25
Mbh - 4279 235,040 0.0 96,00 95.76 82.24
My = 2717 235,00 20 102,00 101.76 82 .24
Ml — 4225 284,76 0.0 96.00 95.76 B2 .24
MD - 4273 284,76 0.0 132400 10176 82.24
W= 4227 235.006 0.0 96,00 95 .76 82424
My - 4/16 284 .76 0.0 96.00 95.76 82.24
YD - 4218 MUD 284 .76 G.0 102,09 101.76 B2 o24
mD - 7020 259.50 0.0 96,00 5576 72412
mD - 7029 318,54 040 36.00 95 478 72-12
My = 7029 MOC 318. 0." 102.00 101.76 72.12
C 56 192,000 312400 96,00 96.C0O 48.00
wH = 50 MOD 216,00 360.06 96,00 Y6 .00 26,00
wB - 50 216.00 360,00 102.00 107 400 36.00
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APPENDIX C - PRINTOUT DATA

25— 0 OEGREE CuURrvE,

VEHICLE TYPE
U5 - 04 8°'

U — 04 B.5"

me - &
MC - 6
MmC - 7

MD = 4279

MD = 4277

MD = 4225

M - 4223

MD — 4222

M} = 4218

MD = 4218 Mg
M) = 7020

MD — 7029

MO = 7029 MU
C - 50

Wt — 50 mMoD

wg - 50

RAVIULS =

UFF~TRACK
WIDTH (FT)

238.73

WHEEL TRACK
WIDTH (FT)

SWERT
WIOTH (FT)

(0470
11.19
10.48
11 .67
11.13
10.17
10.66
11.01
11.50
10.17
11.01
11.50
10.47
11.55
12.04
1071
11 .40

11.99



26-15 DEGREE

vEHICLE TYPE

Uy - 04 8!

05 - 04 B.5!

mC - 5
mC - 6
mC -~ 7
MDD - 427¢
MO - 4277
MD - 4225
M) = 4223
MD - 4222
Mi) - 4218

MY o= 4218 MO

ML - 7020

MD - 7029

MDD — 7029 MUD

C - 5N

w3 - 50 MOD

W8 - 5C

CURVE,

RADIUS =

IFF-TRACK
WIDTH (FT;

Lel6
0e79

l.16

236.27

wHEEL TRACK
WIDTH (FT)

11.04

SWEPT
WIOTH (FT)

10.72
11 .22
10.51
11.65
11.16
10.19
10.69
11.04
11.53
10419
11.04
11.53
10.49
11.58
12.08
1. 74
11.43

11.93



1§44

-r

T

24-3GC DEGREE CURVE;

o

VEHICLE TYPC

05 - 064 4°

5 - 04 8.5!
MC - 5

MmC - 6

Mg - 7

“3 - 4279

mD - 4277

M - 4225

MD — 4c?3

ML - 4222

ML - 42]¥

MD - 4218 MOD
MD - 7C290

MD - 7029

MD - 7029 MI'D
C - 50

wg - 50 K40
WB - 50

RLIIUS =

NF=-TRACK
WEDTH (FT)

233.86

WHEEL TRACK
WIDTY (FT:

SWEPT
WIDTH (FT;

10.75
il1.25
10.53
11.68
11.19
10.21
10.71
11.07
11.57
10.21
11.07
11 .57
10.52
11 .2
1211
1C.77
11 .47

11.97



e

P FERREE S

24-45 DEGREF CURVF, RADIUS = 231.50

CFFR=-TRACK wHEEL TRACK SWEPT
VEHICLE TYPE WIDTH [FT) WIDTH (FT) LHiDTH (FT)
U5 - 04 8° 1.05 9.05 10.78
N5 - 04 8.5°7 1,05 9.05 11.28
MC - 5 1.00 9.00 10.5¢
MC - 6 1.29 93.79 11.72
MC - 7 1.29 9.29 11.22
MD - 4279 0.81 5.81 10.23
MD ~ 4277 0.81 9.31 10.73
MD - 64225 1.19 9.19 11.10
MD - 4223 l1.19 9.%59 1160
MO - 4222 C.81 8.81 10.23
MO -~ 4218 l.19 9.19 11.10
ML - 5218 MDD l.19 9.69 11.60
MD ~ 702G 0.99 8.99 10.54
MO - 7029 1.49 9.49 11.65
MD - 7029 MOD 1.49 9.99 12.15
C - %0 1.97 9.97 10.80
wB - 50 mMOD 2459 10.59 11.50

wB - 50 2459 11.09 12.00



