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Table 28, Factor Values for S; DOT Imury
Aécident Probabmty Formula "

Injury | A(}Gldellt Probablhty Fornmila:

PIA| A=

THHOXMEX TR UR)

where: P(TA[A) =

Maxmnﬁn L
Timetable -
’I‘ram Speed .

Iﬁg}twayAdzmmstrbtion 1986‘

C. Engineering Study*

Fedeval vequiveinents dictate that each state shall
‘establish priorities for'its pio§sing'progiam based on;

* The poténtial rédudtion iy colliglons or
collision seyerities, .
The-priject-eosts and available resources,

 Thérelative hazard of ¢ach ér ossing based ou
8’ hazard indéx formula.

«  An on-site inspection of éach candidate
crossing.

¢ The potential danger-to 1arge riuribérs of
people at crossings used on & reglaf basis by
passenger trajns or buses or.byfrains of motox
vehidles carrying hazardous materials.

*  QOther priteria ag deemed appropriate by: each
state

¥ Includes prewously anpnblished materials prt‘mded by Ray Lesz
Weist Virginia Degiirtnient of Traxspoy tation, 2006, .

o 74 "Ra;ﬂroad CrussmgComdoﬂmprovements ;¥ Wushmgtqn, DG

s Depa.rtmenf of Trapsportation (US, DOT), Federal Highway
Adriinistratlon (FHWA) DemonSlmhon Projects Dbmsmn, Juuie 1986,

Fletha  LPLALL o W T LT ERMSEER - !

Engineeringstuilies should be conducted of highway-
‘rail erossings that have been selected from the priority

list. The Purpose of these sfudies is to:

. Revi’ew the crossing and its environment.
» Identify the nature of any problems.
* Reﬁommend alternahve Improyements,

Aﬂ engineering study.consists of a review of site

char; aetemstics, the existmg {raffic control system, .
and highway and railroad operahona,l characteristies.
Based on a.review of {liese conditions, an assessment
of existing and potential hazards can be made. If
safely. deliciencies are identified, countermeasures

. eanberecontmended.

1. Diagnostic Team Study Method

The prqcedure 1ecommended m earher‘:edl’cmns of

survey procedure utﬂlzmg expel 1ehced mdmduals
frdm several sources The procedule involyes the

) opérahonal a:n,d physmal bharactenst

may Fhe: .prop erly 1dent1f1ed Indlvldua[ 0

A 5 f ive respi nSibility.
. Adwsory capa,bﬂlty ’
Fm- thé purposéof the dlagnostxe team, the operatmnal

and phy31cal characteristios ofter ossmgs cén be
CI&SSIfled into thies areas!

Trafﬁe operations; This area includes both vehicular
affic operation, The responsibilities of
¢ engineers and railroad op‘eratmg

personnél ghosen for team membership include; among

"z}Ezzgz'nemng Studies Proeedural G’mde.

{ y-Saledy,
%Vashmg‘ton, DC: U8, DO’I‘, FHWA, “November 1991




other criteria, specific knowledge of highway and
railroad safety, types of vehicles and trains, and their
vélumes and speeds. :

Ty affic control devices, Highway i mamtenance
engineers, mgnal conh ol engineers, and 1aﬂroad
slg‘na.l engineers pr oyide the best source for expertlse
in fhis area. Responsibilities of these team members
inclitde kmowledge of-active traffic control Systems,
interconnection W’lﬂfl adjacent signalized highwdy
intérsections, traffic control devices for vehicle
gperations in general and at crossings, and crossing
signs dnd pavement markings,

Administration, It is necessary to realize that
‘many of the problems relating to crossing safety
involve the dpportionnient of adminjsirative and
financial responsibilify. This should be reflected in

the fembership of the diagnostic teain. The primary
responsibility of fiiese mémbets is t6 advise the feam
of specific policy and admiistrative rulés applicable t6
~ the modlfxeatmn of grossing traftic control devices,

To ensure appropriate representation on the- dlagnostxe
teamn, it is suggested that the team comprise.af least a
traffic engmeer with safefy experience and  railroad
signal engineer. Following are other disciplines that
might be represented on the diagnostie team:

Railroad adminisirative official,
Highway administrative official.
Humari factors engineer.

Law enforcement officer, .
Regulatory agency official.
Railroad operatmg offlclal

. o 2 @& * @

i

The diagnostic team should study all available data
and inspect the mossmg and its surroundmgs ‘with

ihe objective.of defermining the conditions that affect:
 safety and traffic operations: In condneting the study, &
gquestionnaire is recommended to provide a structured
account of the crossing characteristics and their

effect on safety. Some states are now using automated
diagnostic review forms to facilitate the collection,
storage, and analysis of crOSsmg’ data. Example forms
deVeloped and used by various states are reproduced
in Appendix G, Figure B shows & sample. questlonnalre,
which can be sitered to fit individusl agency needs. The
. questionnaire shownin F1gu1'e 6 is divided into four
sectmns

Dlstant approach and advanee warning,
Tmmediate highway approach,

Gross_m,g proper.

Summary and analysis,

.. = ®
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To sonduct the diagnostic team held study, traffic cones
are placed on the approaches, as shown in Figure 7.

Crogsing approach zone, Cone A is placed at

thé poirit whefe thé driver first obiains inforniation

that there is & crossing ahead, This distanee is also
the béginning of tte approach zoneé. Ustrally, this

inforination comes from the advance warning sign, the

pavement markings, of the crossing itself. Thé distance
from the erossing is based on thie decision sight
-distance, which is the distance required for 4 driver to
‘detect a crossig and fo foxiinilate actions needed o
avoid eolliding with tPalns,

Tables 29 and 30 provide a range of distancés from
point Ato the crossing stopline, dependent upon

 design yehicle speeds "The paximum distandes dre

applicable to érossirigs with a high level of complexity
and will génerally be appllcable on irb#z roads and
stréets, These distafiees correspond to the déeision
sight distances for stops on rupal roads and for stops
o utban Foads in the American Association of State
nghway and Transportation Officials (AASHTO)
“Greén Book.” In éalculating sight distances, the helght
of the drivei’s éye is considered 1.080 meter (3,5 feet)

~ above thé foadway surfade for passenger vehicles; the

tabget height is considered 0,6 meter (2.0 feet) above
the roadway surface® .

Table 29. Dlstances in Meters to Establish Study
Posmons for Dxagnostlc Team Evaluatlon

-

D.e’sig_n Distance from Distance from
vehidle specd . Stopline* Stop line®
{kilometeis pei to conie A to cone B
hour) __lmefers) (meters)
50, . 188 . .70,
it 195 95
70 | 85 ~ 15
.80 .. 280 140
. a0 ] B ’ 170
oo, 870 . 4 . 200
qi0 " 420 4 285
120 470 265

% Note: The distance froy the stop line is.asswhed 19 be 4.6
1neters from nearest vail, or Zd meters from the galeif ongis
present.

- Sourée: Fyomn APolicy oni Geomelric Des1 gn of fhghway and

Stree‘t‘s,"2004 by the Amerwan/lssogzalwn of StaleHzghway and
Transporialion Dificials, Was]ngion, DO Used by perindssion.

B89, A Polivy on, Geometyic Design oszgkways and Streels, 2004
Editton. Washington, DO Amerlean Assoofation of State Highway
end Trapspotation Offioials, 2004,
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ReiltogdHishway Grade Crossing Handbaok-Revised Second Editon..._ . __

Figure 6. Sample Questionnaire for Diagnostic Team Evaluation

LOCATIONAL DATA! Street Nanic: | City:
Railvoad: ’ _ Crossing Number; ‘
VEHICLE DATA: No, of Appriach Lanes _ ) Approach Speed Limit o . AADTY |
Appronch Curvaiure: : ' -Approach Gradlent; _

TRAIN DATA; No. of Tracks: |
Track Gradlents:

“Train Speet Limit: ) Triins Ped-Day:

1f s0, what devides ure used?
2. Do advance warning devices alert drivers to the presence of the crossing and allow time to reuct o npproachmg trdin haffie"

1. Is advance Warmng of railroad orossing- -gvailable?’

"B, Do appioach grades, roadway curvature, or §hstructions liniit the view of advasice warning deviees? __ If so, how?

4. Are advance Whrninj deviess readable uider aight, rainy, snowy, or foggy conditions?
SECﬁON JT.I'—lmme‘diate 'Highway Approach

2, Is thatspeed equal o or ghiove the speed limit on that; pm‘t of the highway? . “

8, It not, what has been doxie, ot reasonably tould be done, to biing thisto the drlvers aftention? '

4 What restrictive obstruetions to sight distance nﬁgh{: be removed?

5, Do approach grades or roadway euryaturé restrict the driver's View of the crossing?

8. Are rajlroad crossing ’slg*nals OF other netiVe ‘warning devices operating properly and wsxble fo adequ&tely warn
drivers of &pproaching {rains? ) ) ]

SECTION II—Crossing Proper

1. Proin n.vehicle stopped at the crossing, is the slgnt distance down the teaek to mii approdehing trin ndequnte for the
driver to eross the tracks safely?.

.

2, Are nearby intersection traffic signdls or other contml dewce affecting thé crossmg oper&tmn"
If 50, how? :

3, Is the stoppmg area at the crossing adequately malked?

T

4. Do vehicles required by Taw to stop at all rzrossings presen& a hazald at ihe crossmg‘? _' Wﬁ_y?

8. Do conditions at the erossing eontributa fo, or are thgy tondueive to, yehic;e stalling &t or on the erosshng?
8. Are neaiby signs, crossing signals, ete, adequatsly protected fo minimize huzards fo approaching traftic? ‘

7. Is thé crossing surface satisfactory? I niot, how and why? |

B, Ts Surfdée of highway approaches satidfaston? . - If nof, ivhy?
SEGTION IV—Suimmary and Analysis

1. Ligt major atiributes of the crossing which may contribute to safely,

2. List features which reduce cro'ssinngaf@@;

3. Possible mefliods for improving salety at the crossing:

4, Overall eviiluation of érossing:

&, Other commernts:

Sowree: Reilrond-Highway Grade Crossing Hundbook, Secord Editlon, Washington, DG U S, Department of Th mwpmlahom Federal Highevay
Admingstration, 1986‘.

B4



Figure 7. Study Positions for Diagdos,ti’c Team

' | Atrain at this point alidws velitcles

 af “B"tp safely proceed acioss grade
erossing.
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Souree: Railond-Highway (vade Grosshig Handbook, Second Idition, Washinglon, DG: U.S. Department of Transporiation, Federal

Higlway Adiinistration, 19806,

Table 30. Distances in Féet to Establish Study
Positions for Diagnostic Teaii Evaluation

Design | Distance from Distanee from
vehicle speeil | -stop ling* to stop line* ta
(miles per cone A ~ coneB
hour) (feet) (feet)
.80 490 C 5B i
<40 890 330
50 4 .80 485
55 : 1030 535
60 1160 610
70 1 . 1410 . 780

 * Note: The distarice fram the stop Hne #s asswmed to be 15 feet
Ffroth netwrest vail, 'of 8 feet Frotn the giile if one' i present.

Sourge: From A®olicy on Geomeirle Design of Highway and
Streets, 2004, by the dmerican Assogtation of Stale Highway and
Transportation Officials, Washington, DC. Used by ‘peimdssion,

Safe stopping point. Cone B is placet af the point .
where the approaching diiver mmist be able fo seean -
approaching train so thaf a safe stop can be made
if nédessary. This point isTocated af the end of the
approach zone and the end of the non-recovery zone,
Distanices to point B are based on the desigr vehicle

~ speed and are also shown, in Tables 29 aiid 30, These
distances are stopping sight distances to the stop
line and are in a¢cordance with the ipper end of the
taige of stobping sight distances in thie AASHTO
“Green Book,"™ In caleulating theke Uistances, a
lével approach is assumed. If this is not ihe case, dn
allowance must be made for the effects of pogitive or
negative approach grades.

'_604 Ibid,



Railroad nghwav Grade Crossmg Handb00k—~Revlsed Second, Edltlon

Stop line, Core C is placed at the stop line, whichis
assumed to be 4.6 mefers (15 fest) from the near rail of
the erossing, or 8 feet from the pate if one is present.

The questmns in Secton I of the questxonnalre (refer 1o
Figtire 6) are concerned with the followmg

¢ DI‘IVG]‘. awa.l eness of the crossing.

» Visibility of the. crossing.

» Effectiveness of advance wa1mng signs
. gnd signals,

* (leométric feattres of the highway:

When responding to questions in this section, {}ie
crossing should be obgerved from the ‘beginning of the

- approach zone, at traffic cone A,

The questions in Section II (refer {o Flgure 6) are
concernéd with whether the driver has sufficient
information te detect an appr oachmg train and make
correct deeisions abojtt crossing safely, Obsetvations
for responding fo questions in this sction shouid

be niailé from cone B, Factors considered by thess
questions include the following;

'« Driver awareness of approaching
trains,

* Driver dependence on crossing signals.

= Qbstruction of view of train’s
-approach.

* Roagway geometrics diverting driver
atténtion.

¢ Potential locatlon of st&ndmg railroad
cars,

* Poss1b1hty of removal of sight
obstructions,

* Availability of friformation for stop of
£o décision by the driver

The questions in Section I (refer fo Figura 6) apply
to obsérvations adjacent to the crossiig, at cone C.

Of particilar concern, espéeially when the driver

miist stop, is the ability to see down the tracks for
approgching trains, Intérsecting streets atid driveways
should-alsd be obseryed to determiine whether
intersecting traffié coilld affect the operation of
highway vehicles over the ciossing. Questions in this,
section relate to the following:

* Sight distance down~the tracks.

* Pavement markings.

* Conditions conducive to vehicles becommg
stalled or stopped on the crossing:
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. Operation of vehicles reguired by law to stop at
* the crossing,
Signs and signals as fixed object hazards.

. Opportumty for evasive aetion by the driver,

Corner sight distance." Available sight distances
help, deternune the safe §peed af which a vehicle
can-appraach a -crossing. The following three: sxghf

listances should be cons1dered

*+ Distance ahead to the crossing.

* Distance to and along the tracks on Whlch a-
train nnght be dpproaching the orossing from

~ either direction.

*»  Sightdistance alohg the tracks in either.
direction from a vehicle stopped at the erossing.

These sight distances are illustrated in Figure 8.

In the first ease, the distance ahead to the crossing, the
driyer inilst determine Whether a trainis occupying | the
¢rossing or whether tliere is an active traffic control deviee
inidieating the apprpach or presence of & train. In suchan
¢vent, the vehicle imust be stopped short of the crossing,
and ihe availgble sight distanee niay be a determining
factor limiting the spéed of an approachmgvehxcle

The relatiofiship between vehiclé speed and this sight
distance is set forth 1 In the follovvmg formyila;

®)
Kv

dH_AVt+

WHELE.
I

+D+d,

d, = sight distance measured ajong the highway from

the neavest rail to the driver of & vehicle, which
allows the vehicle fo ba safely stdpped without
encroac¢hmet of the crossing ated, feef

A = constant = 147

B = constant = 1,075
V, =velocity of the vehicle, miles pér hour (miph)

Y.

t = perception-reaction time, seconds, assumed fo
be 25 séconds

a = driver deceleratioii, assuméd to bé 11.2 feet per
- Becond?

D =distance from the stop line or front 6f vehicle to

the near rail, assiimed t6 be 15 fest
d, = distdnce from the driver to the front of the
vehlcle, assumed to be8 feet

61 Ibid. |




_ 'This formula isalso expressed in SI Metric terms, as
follows:

BV2

dy = ©)

where:

d, =sight dlstance measured dlong the highway

) {rom the nearest raﬂ to the driver of g vehicle,

which allows the vehicle to be safely stopped
without eéncroachment of ihe crossing area, feet

A =constant = 0278

B = constant = 0.039

vV, = veloclty of the yehigle, lilomieters pel hour (km/
hry

t = pérceptionreaption 1 time, seconds, sgsumed to
be2.5 seconds

a = drivér decelerahon assiméd to be 3 4 meters
per second?

D = distarice from the Stop line oF front of vehicle to
the near rail, assumed to be 45 mefers

d, = distance from the driver to the front of the

vehlcle, assumed to he 24 meters

The ininimumn safe sight distariées, d, along the hlghwa,y
for stlected vehicle speeds are shown in the bottom
line of Tables 31 and 32. As nted, these distances Were
‘calcilated for der tain assumed conditidhs and should be
inéreased for less favorable. conditions,

The second gight distance IltIhZGS a 50-called “sight
tnangle” iii thé quadreants on the Yehicle: approach side
of the track. This trianglé is Toried by

*  The distance (d,) of the vehicle driver from the
track,

The distance (d) of the tram from the erossing.
The unobstructed sight line from the driver to

the front of the trafn.

This sight triangle is depicied in Figure 8. The
relationships between vehicle speed, maximpin
timetable train speed, distance alongthe ]ughway (dn)
and distazice along the raflroad aie sét forth in the
foﬂmmnp‘ formula:

dT"V (Aot = V" +2D+L+W

)
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Sourge: Raitroad:] ngh\vay Grade Crossing Handbools, Second Edition.
II’asMngton, “De; 'U,S Dgpa? tment of Transpor e ton, Federal
H’Ighwa_/Adminisl?‘a&wm 1986,

where;
d,= sight distance along the railroad tracks to

pemmt the véhicle tb cross and be’ cleat pf the
crossing upon afrival of the frain

A = constant = 1:47
- B = tonsfaiit = 1.075
v, = velobity of the vehicle, mph ‘
ot o= perceptmn—reactwn time, seconds, assumed to
s be 2.5 segonds
8 = driver deceleration, assumed tabe 11,2 feet per
 Socond?
D = distance from the stop ling or front of vehicle t6
{hieniear rail, assumed to bé 15 feet
'L =éngth of véhicle, dssumed th be 65 feet

67

W = distancg betweeil outer rails (for 4 single (ragk,
this vahie is 5 feet) ’




k=
l

Railroad:Highway Grade Crossing Handbook—Revised Second Edition.__ I

In ST Metric values, this formuila hecomes:

2
®)

where:

sight distance along the railroad tracks to
permit the vehicle to eross and be-clear of the
-erossing upon arrival of the tréin
constant = 0,278

constant = 0,089 -

= velocity of the vehicle, ianyhr,

="
il

TS W
RN u‘

be 2.5 seconds
= driver decelération, assumed to be 8,4 meters
per second?
distance from the stop line or front of vehicle to
the near rail, ‘assumed to be 4.5 meters
length of vehiclg, assumed to be 20 meters_
distance between outer ra,lls (for a single track
. thigvalueis 1.5 meters)

D
L
W

ll Il

Distances d, and d, are shown in Tables 31 and 32 for
several selected highway speeds and frain speeds,

Clearing sight distance. In the case of f vehicle
stopped at & crossing, the driver needs to See both
ways alohg the track to detgrmiine Whether & train

is approaching and o estimate its speed. Thé driver
needs to have a sight distance along the tracks that
will permit sufficient time to accélerate and clear the
erossing prior ta the arrival of a train, even though the
{rain nught come info view as the vehicle is begmmng
ity departiire process.

Figute 9 illusirates the mareuver. These mght

distanees, for a range of train speeds dre given inthe

column for 2 vehicle speed of zéro in Tables 31 and 32.
These values are, thamed from the following forrula: .

VG L+2D+W d
Vo

dp =1 47VT( +J) ©)

where;

V; = maximum speed of vehidle in selected starting
gear;, assumed to be 8.8 feet per second

8, = -aceeleration of vehicle in startmg gear,
assumed to be 1 47 feet per second per - .
second

J = sum of the perception time and the time
required to activate the clutch or an
automatic shift, assumed to be 2 seconds

d, = distance the vehicle travels while accelerating
to maximum speed in first gear, or

perceptmn—reaetlon time, seconds, assumed to -
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VG ot 8'—8'2=264‘feet .
C2q o @QAT) (10
d,, V., LD, and W are defined a:s above,
Expressing the formula again in SI Metric ferms:
Yo  LA2D+W - d
dp =028V (- 4+ ——————L4 )
where!
V, = = maximum speed of vehicle in selecfed starting
i gear, assurned to'be 2,7 meters per second
a, = aceeleration of vehicle in starting gear, assumed
to be 045 meter per second per second
J = wstm of thie perception fime and the time

réquired to activate the cluteh or an automatic
shift, assumed to be 2 seconds

' dﬂ. = d1sta,nce the yehicle travels while aceelerating

10 maximum speed in fn'st gear, or

51
a 201‘.4
2\7‘
=8.1 t
(2)(045) ’ﬂ ers

4, Vy, 1, D, and W are defined as above.?

Flgure 9, Sight Distance for a Vehicle
Stopped at Crossing

S
gt Jim

T

[ v] .
Stop L-S\:OP - -
Linc Linc
! hoj n

ENENE

X

Sowce Railroad-Highway Grade CmSSmg'Handbook, Secpnd Edition,
Washingtor, DC: U.S. Depurtiment of Transporiation, Federgl
Highiay Adneinisiration, 1986.
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Table 31. Sight Distances for Combinations of Highway Vehicle and Train Speeds, Metric

Casé B; : '
Departura from CnseA‘Momgvehmle
stop L
‘ Vehicle speed (km/hn)
Train speed . 0 | s o | s o0 ] 1 N
{loivhe) . 0, 10 20,‘ 8 | 40 | 50 | 60 [ 70 | 80 | 90 | 100 | 10 | 120 | 130
) Distange alorg taflroad from crossing, d(feet) .
i) 45 | 88 |24 | @i | 19 | 1o 1 qo [ 1o [ 20 [ 2 | 21 ] 22 |['28 | 2
20 T 77 | 49 | 41 | @88 | o8 | 88 | 80 | 40 | 41 | 48 7| 45 [ 47 | 48
‘80 | “T96_ 116 | %8 | 62 || b7 | b6 | .67 | 58 | 60 | ©2 | 64 [ &7. | 70 |78
40 ] 181 | 154 | 98 | B2 | w7 | @ | 76 | ¢r | 80| 8 | 88 |89 | by | 97
50 257 | 108 | 192 | 168 | ©6 | o4 |95 | o7 | 100°| 108 | fo7 | 112 | 416 | i1
60 - 272 932 | 147 | 128 | 115 | 133 | 148 [ 116 | %0 | 424 | 120 | 134 | 140 | 145
70 817 1270 | Jd74 | 434 ] 434 | 181 -| 182 | 185 | 40 | 4d5 | 150 | 156 | 4681 169
B0, 362 | 909 | 196 | 164 | i58 | 150 | 161 | 165 | 160 | 165 | dv2 | 379 | 186 | 194
490 _ 4o 347 | 520 | 485 | ir2 |-160 | 70 | 74 [ i7p | 486 |-103 .] 201 | 209 | 218
100 458 386 | 245 | 206 | 102 | 188 | 180 | 103 | 189 | 207 | 215 | 2923 | 233 | 242
119 498 425 | 260 |.226.:| 211 | 207 | 2087( 218 | 219 | 227 | 236 |. 246 |56 :1.-266
20 ] - 544 465 | 204 | 247 | 230 | 905 | 297 | 932 | 289 | 248 | 258 | 268 | 279 | 200
180 589 502 | 318 | 267 | 240 | 244 | 246 | 261|259 |["269 | 270, |:290 | 802" | 816
~ 1o 634 | 540 | 843 | ve8 | 268 | 263 | o5 | 271 |. 279 [.260 | s01 |.813 | .526.] 330
Distance along highway fron crossing, d;(feet)
5 | 5 | s | 3w | 70 | w0 2| e 16 | 191 oo2 | 255 | 201

Source: From. APohcy on Gesmettic Desig‘n of Highwa,y gnd Streefs, 2004 by the Ainertean Association of Slale Hzghway and Transpor talzon
Officials, Washington, DG. Used by permission,

Table 32, Stight Distaneos for Combinations of Highway Vehicle and Train Speeds, U.S. Customary

CaseB: S R ]
‘Depariure from * Gase A: Moving vehicle
stop.
Vehiele spaed {mph)
Train speed ) ) - : — - ‘ :
) o 10 20 30 40 50 60 70 | 80
' sttance alongrailroad from crosmg,ﬂ (feet) )
0 o " 146. 106 09 100 T I R 48 ] 426
20 80 | 208 v . ob  { o9 1. B2 | 280 252
30 721 439 818 297 300 844 | 838 ‘858 | 878
40 961 85 424 | 806 401, 419" e T 4TS " 504 -
50 1204 732 580 . 494 : B0l .| 624 | . B66. | . 891, 630
60 1444 878 | 636 | 598 go1 | 628 1 &6 | . 709 756,
70 4681 ~_1024 742 692 voi | Va3 Wi 828 882
80 dopt | U7t B48 781 801 | 833 838 |. 9046 | 3008
90. 2162 A817 - 854 .80 o1 043 ~ 099 . 1064 1134
' Distanice along highway from erossing, d, {fest)
[ 69 | 18 | e2a | 824 | a4y | 589 | 751 | 03t

Sow iy From A Poliey on Geomedric Desngn of Highway and Straets, 2004, by tie Amer Jean Associalion ofState Hig[zzoaz/ and Transposlation
Officials, Washington; DG, Used by ermission,

«
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Adjustm ents forlonger velucle Ién gths slower
accelerafion capablhtles multlpls tracks, skewed
crossings, and othep than flat highvwdy grades are
negesssary. The formulas in this section may be

used with proper a justments to the appropriate
dimenstonsl values. If would be desirdble that sigh
distances permit operation at the: legal approach speed
for hlghways This is often iipraictical.

In Sectlon 1V of the questionnaire, the diagnostic team
is given the opportunity-fo do the following:

»  Lis} major feaiurgs that eontribute to
safety

« Tist features thaf reduce crossing
‘safety

v Suggest methods for improving safety
af the evossing, .

~» Give an overall evaluatmn of ihe

crossing.

» Piovide .comments and suggestions
xelatwe to the questionnaire.

“In addition to complétinig the questionnaive, teain
members should take photographs 6f the crogsing from
both the highway and the railroad approaches,

‘Current and pr OJeeted vehlcle dnd train operation
data, ghouild be obtaingd from the team members,
Information on the usé of the crossing by buses, school
huises, trueks transporting hazéy dous materials, and
passenger frains should be provided. The evaluation
of the drossing should inclnde a thorgugh evaliation
of collision frequency; collision types, and collision
cireunistances. Both train-vehicle collisions gnd .
vehiclé-vehicle collisions should he examined.

Teain members shoild drive ¢ach approach several.
timégs to become familisr with all corditions that exist.
at of near the erossing. All téaffic control devices
(signs, signals, matldngs, and {rajin detection circnits)
should be.exaniinedas part of this &yaluation, If the
er ossmg 15 équipped, with mgnals, the railroad signal
engmeer should agtivate themi 'so that their, glignment
and light intensity may be observed.

The Marial on. Uniform Traffic Contyol Devices
(MUTCD) shotld be a principal reference for this
evaluation:®® Also, 4 User’s Giiide to Positive
Guidance provides information for conducting
evahigfions of traffic control devices. ¥

83 Manual on Uhiform T/ aﬂ‘zc Conty olDzm(:es, 2003 Edition.
Washmgton, Do: FHWA, 2003.

64 A User’s Guide lo Pasitive Guidande. Washmgtou, DC, US. DOT,

. FHWA, Ofﬁce of Operahons, June 1977,

.

oy v . T

After the qnestlonnan'e hag been completed, the team
is reassembled for a short amthue and rhscusmon
petiod. Each meinber should summarize his or Her
tbservations pertaining to safety and operatmns at the
crossing. Possible improvements to the crossing niay
include the following:

*» Glosing of crossifig—ayallable alternate roufes
for Iughway tmfﬁc
m ine mght tna.ngle, hxghway 1ea11gnment
unproved eross §edtion, digintge, of
ifjumhination,
@ Gi‘ossmg‘ Surfaces—reha.blhta.twn of the
lughway structure, the track structure, or both*

fabr c ad]ustments o hlghway approaches,
and rernoval of retired tracks fromn the
crossing,

+ 'Traffic.éontrol dewces—mstallahon of passive
or-active coritrol devices and improvemerit of
train defection equipment. -

The régults snd reomimendations of the diagnostic
team shojild be docdinénted. Bécommendationg
should he présénted promptly to prograniming and

- iniplemeritation anthotities,

. -Both government and railroad resources are becoming

more limited. The Highway Safety Engineering
Studies Procedural Guide suggésts erossing
evaluatiori by aii individual, in Héu of the diagnostic
team.® The piide suggests {hat this individual be

a traffic enginegr with experience in highway-rail
crossiig and fraffic safety A backgtound in signdl
control and gafety program administration. would also
he advantageons.

2. Traffic Conflict Technique

Highway traffic.collisions are a statistically rare
event, 'I‘ypically, an engineer.or analyst must assemble
several years of collision dsfa to have alarge enough
sample to identify a paftern of collisions and suggest
countermeasures, 'The traffic.conflick techmque

was developed during the early 10705 by Research
Labolatcmes, General Motors Corpora,tmn, {obea

‘measure of traffic colhsmn potential,

Atraffm conflict oecurs when a dyiver takes évasive
action, brakes, or weayes to avoid = collision. The

conflict is evidenced by a brake-light indieation or &
lane charige by the: offended driver. Procedures have

Ba Highway Safelz/ Engineering Studies Procedural Guide,
Wash[ngton, DC: 1.8, DOT, FHWA,, Novem‘ber 1991,
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been developed to define and vecord traffic corflicts to
permitthe performance of foriial sirveys. o ¢
Omgmally, traffic conflict suryeys had o be carmed
out by & teain of observersin the field. The availability
of inexpensive and reliable yideo efuipment perniits
photographicdata collection in the Tield, followed by
more siceurate ahd complete-data.analysis in the officé,

3. Collision Study

-Véhicle-train collisions are very infrequent at most
crossmgs Based on 1985 data, the averagepublic
crossing would experience a traindnvolved collision
every 56.3 years." As a result, traditional collision
andlyses techniques are usually of lumted utility: .

Collision sfudies may be needed under the following
cireumstances;

» Somehighs exposure el 05s1ngs nidy experience
sufficient collisions thata pattern can be
established.

= If may be nveessary to do ax in- depth
investigation of an individusl coflision, sither -

as part of a safety evaluation or in preparation -

for hﬁgahon See Chapter XIIL for more
’ mformatlon.
» NTSB frequently carres out in-flepth studies
~ of certain eollisions o¥ of 4 mumber of collisions
- that fit & certain category NTSB ] fmdmgs
_ahd recommendations may be useful at the
. individual crossinglevel oras input to & grade
crossmg improvemént program,

» Traditional collisior study methods may be
applidable to vehicle-vehicle collisions that are
associgted with the physical chargeteristics or
th,e operation of a highway-rail grade crossing,

4. Traffic Sfudy :

Impé ortant considerations wheit studymg trafﬁc flow
and operations it a highway-rail gr 'ade erossing aie
traffic volumes (daily and pealchour); speeds; the mix
" of vehicle types mteLSectmg volumes dnd tmmng
movenients at intérgeetions near the cr ossmg; the
capacity of the road; delays; and the formation of any
traffic queues. These should be reviewed in light of
current conditions and how they nught be affected by
changes at the crossing.

B8 Perlins, Stuart K. GMR Tyaffle Canfljets Techpique Procednres
Marual. Research Labordtories, General Motors Gorporation,
Warrer, Michigan, Auguzt 11, 1969.

67 Raalroddl Safely Siatistics 2004 Armual Report. Washinglon,
DO 1.8, DOT, FRA, November 2005,
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s,p;_ama,l thlclés sych as 10W clearance V(ehlcles buse’s:,
-and truék_js' fransporting hazardous materials,

Ifa crossmg corisolidation is contemplated, the effects
on traffie cifculation afid the impact on the opération

~ of adjacent irtersectiofis shotild be considered,

Frequeritly, the consolidation of ¢rossings alsp lédds to
the consolidation of traffic on other facilities and migy
permit the congtriretion of a fraffié signal 4f a nearby
intersection or othép lmprovements that ¢ould not be
justifief] otherwise,

The traffic stady-should algo congider the impadts of
crossing operations oh the comitiunity. Considerations
include frequency and length of train operations,
pedesfrian and bicycle dccess, aiid the need for crossings
"{o provide adequate Heeess to schools and services.

Standard data eollection procedures can bé found

in sevéral sources, ineluding the Highway Safety
Enginéering Stuidies Procedairal Quide or the .
Maigl 6F Transportation Bngineering Studies fro om
the Institute of Transportation Erigineérs ™ ® .

5, Near-Hit Reports

Some raflroads operate a program under which train
crewsr epmt “near hits? with or vlolatxons by hlghway
vehijeles at erosshigs. These reports tan be a valyable -
sovires of information regarding problem crossings and
will also contain dats regarding vehicle ownerships

and types, time of day, and other contmbutmg factors.

Where theveliicle can be positively-identified, the
reports aid ﬁ'equently turned oyei fo {lie property
protection department of the raﬂroad (ra,lh oad police)
for follow-up. This is particularly tiig in the case

of docitmented violations by drivers- for ¢ (.Ommel ‘eial
carriers or for transit and gehool bus operators.

6. Enforcement Study
Ani enforcement study is divested at providing an.

abjective megsuréiment of the freqiengy of Violations
_of traffic eontrol devices and traffic laws. Hiddeén

- ohservers or caineras are uised to observe the location

or condifion under studly. Data collected will include
total traffic volume, fotal vehicles encountering the

~ sltuation under.study; and total observed ylolatlons.

68 Highwuy Safei;z/ Engmeering Shitdies Procedural Grride,
‘Washington, DC; U8, DOT, FHWA, November 1801,

69 Masnzal of T apsporiation E’ngmee)“mg Studies, Washingion,
DO Tnstitute of Transporfation Engineers, 1994,

8
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The enforeement study must be carried out so that
Araffic operations and driver behavior are not affected.
If an actual law enforeement officert or police car
appears on-the scexe, the:study should be interrupted
or terminated. The measurements obtained may be
used as & basis for later enforcement campaigns ‘and

" may also be used to Justlfylmpro\fements in traffic
control devices, such s the installation of constant
Waming time devmes to improve the credibilify of -

- crossing signals,

- Various types of-specialized Photographic equxpment
ure available for condueting enforcement studies or
for.actual photographic enforcement of traffic Taws.
Photographic enforcement has been used successhully
at grade crossings and along af least one light-rail

. tramisit corridor®

D. Systems Approdch |

. The procedyires for évaluating highway-rail grade
crogsings are geierally based pox the physxcal and
operational charaeteristms of individual crossmgs
Atypical erossing SaIety program ¢onsists of &
number of individvial erossiiig prOJects. Funding

for crossing gifetyis approved on thebasisof the
reguirements of these individual projeets, Thepefore,
crossing eyaluation, programming, and construetion
follow teaditional highway project impleméntation
procedures.

The ¢0 '.ept ‘of usmg‘ the systems appl oachio
highway-rail grade crossing improvements was
enhanced when ¢r 0ssings off the federal-aid systen.
were madé eligiblé for federally funded programs.
Becailse all public ¢rossings are dow éligible for
improvement with federal funds, the systems appwach

- provides a conipiéherisive méthod for addressing
safetyand operations al crossmgs.

The systems approach considers the Highway-

rail grade crossing a part or-a component of a

laiger transportation system. For this purpose, the
transportation sysiem is defined as a land surface
system consisting.of beth highway and railroad
facilities, The intersection of these two transportation
modes affects.hoth safety and operations of the entire
system. The objective of the systems approach for

crossings is {o imprave both.safety and operations of

the total system or segments of the. system.

T T T ey

70 Photographic Bnforcement of Tratfic  Laws, Washington, DO
Nationsl Gooperative Highway Research Frograni Synthesis of
Practice 219, 1995,
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The systems approach may be applied to a segment
of the rail component of the system, For ‘example,
to improve operating efficiency and safety over a
specified segment of a rail line, all crossings would
be considered in the svatuation, Thus, the systems

approach is often edlled the corridor approach,

The systems approach miay be applied to an urban
area, mty, or community: Tn this case, all piblic
crossings within the ]umsdlctlon of & public agenay
are eValuated and programmed for improvements,
The desn'ed outcome i$ a combination of engineering
improvements and dosures such that both safety and
operations are highly 1mpro\ved

_ Assume that  segment of vail line is to he upgraded for

unit frain operations or high-speed passeriger service,
This type of change in rail operations woiild provide

an‘ideal oppormmty for the application of the systems
approach. The pail liné may be upgraded by track and

 signal improvementy for train operations that might

catise a need for adjustments in train detectlon circuits
of agtive traffic controf devices. Also, modlﬁcatlons

of tram operations and speeds may require the
installation of active traific control devices at selected
erogsings.

A systems approach developed for erossings in g
specified community or politlcal sithdivision allows

for & comprehersive snalysis of highway traffic
opera.tmns ‘Thus, unnecessary oropssings ¢an bé closed,
and improvemerits éan be made atother crossmgs
Thié approach enhances the accepta.blhty of crossmg
closures by loca) officials and cltxzens

Imtlally, all erossingsin fhe. system, both public

and private, should be 1de11t1ﬁed and c}asmﬁed
county, and state for pubhe crossmgs, partles to

the agreement for private arossings). Information
should be gathered on highway traffic patterns, train
operations, emergénéy sccess needs, land lises, and
growth trenids, Inveniory récords for the prossings
should b updated to réfléct current operatigrial and
Dphysical chardcteristics. A, dlagnostlc feam consisting

- of representatives from all puiblic agéncies haviig

jurisdiction overthe ideéntified crossings and the
railroads operdting over thie crossings shonld ke

#n oni-site assessiért of each grossing'as desioriped

in the previous section, The diagnostic team’s
recommendations should consider, among other things,

. erossing closure, installation of active traffic control

72

devices, upgl'admg existing active devices, eliniination
by grade separation, sirfacs’ improvenients, and
1mprovements in frain detection ciretits, In addition,
niodifieation of train opéerations fiedr drid at each




