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Kpirder Ralroad Figiivay Grade Orbesing Handbool; Second Ediﬁon,
‘Washinglon, DL S, Depay tment of Transportation, Federal
Highwey Adwitnistration, 1986,

¢, Erigineering Study’

Ebderal retuirefuenis dictate that each state shall
gstablish priorities for its erossing progiam based on:

» The poténtial rédiuton i eolligions pr-
. cpllision severities, .

¢ Théprojeti-costs and ayailable resources,

= Thérelativehazard,of sach, clossing paded on
a’hazard indéx formula. -

« An on-siteinspection of each candidate

crossing.

s {fhe potential dangerto Iavge Huribers of
peopleat orossings used on & regulaf basis by
passenger irains or buses or.by:irains of motor
vehidles carrying hazardous maferials.

»  (Other criteria as deemed appropriate by. each
state

Ircludes premously nnpublished materjals prtmded bymxy LeWJs
We'st Virginia Dephrtmient of Tradsportation, 2006, .

57 "Baf[lmadCrossmg Corfidoy lmpmvemems“" Washmgtqn, DG:
UK Depariment ol Transportation (US, DOT), Federal Highway _
Adrhintstration (FHWA), Dembnblmhon ijects Dlvislon, e 1686,

* peoplé. 0 theviiaghost
. interdiSclplinary aid i

. experlenée "The gverall structuré of the feé
. Hipon ihree desited ateas of lesponélbﬂity'
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Englneemng stuilies.should be conducted of highway-
‘rall prossingsihaf havebeen selected from the priority

’

. Remewthe erossing and its eovivonment,
» Tdenfify the nature of any problems.
® Resom‘mend alternahve improvements,

An engmeer‘ing study-conststs of a review of site
charaetemshcs, the emsting {raffic control system,
and highway and raflroad operational characteristies.
Based on & review of fHiese conditions, an assessment
of existing and potential hazards can be made. If
safety. defivieneies are identified, eountermeasm es

. canberecommended.

1. Diagnogtie Tearn Study Method

The, prqgeﬁure recommended i earher edxtmns of

i eoncept by several s%atés 1§ the dmgnoshc am

study approach Tlus térm ié used to descrlbe ) sunple
;f;‘dm several sources The procedme mvolyes the
dla,g‘uosho {eaiii's evaluation of the crossmg apto -
1t& deficiencies and judgmental consensis ag o the
recoinmended lmprqvements

The piifaty fadtors to b cousxdared when aésxgnmg
gaim are that the téai is
regéntativeof all Bronps.. |
having v espons1bﬂ1ty for the Safe operation vt chSSmgs
ko that éach of the'vital factor relatmgto the -

‘ opératlonal ffid physical Bharsetaristics of the Srossing’

méay he properly identifiéd, Tndividual teati Hleribers
Are gelected on the basis of their fbéeific experhse and

Local.responsx 'hty

.. Advisory capaj:mty' ‘

Fpr thé purpose of the: diaggmstm e, the operahonal
and physwal cha,ractenshés of cl*ossings céin be
cl@gﬂhed into thies afeas! .

'T'l.‘aiﬁe operatmns. Thlsarea includes both vehiealar
and am traffic operation, The responsibifities of
' le engmeers and rallroad o,perahng

'8 High y;Sal‘etyEumneenng Stugies Procedural Gzlzde.
Washington DC: U:8. DOT, FHWA, “November 1991
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oflier criteria, specifie knowledge of highway and
railroad safety; types of vehicles and trains, and theip
volumes and speeds. : :

Traffic control devices, Highway maintenance
engineers, ignal contiol enginiedrs, and ratlroad
signal engineers proyide the best souree for expertise
in fhis area. Respansibilities of these team menibers
inelnde knowledge of agtive traffic control systems,
intercornection with adjacent signalized highwdy .
intereections, traffic control devices for vehidle
operations in general and af crossings, and crossing
sigris gind pavement markings,

Administration, It is necessary to realize thal
"many of the problems relating to erossing safety
involve the apportionient of administrative and
financial responibilify. This should be reflected in

thé fembership of tha diagnostic teain, The primary
responsibility of fiese mémbets is 1o adyise the feam
of specitie policy and admiriistrative rules applicable to
" the modification of crossing traffic control devices,

o ensure appropriate representation on the diagnostic
team, it is suggested that the team comprise af least a
traffic engineer with salefy experience and a railroad
signal engineer. Following are other disciplines that
might be represented on the diagnostic team:

Railroad administrative official,
Highway administrative official.
Humar factors enginegr.

Law enforcement officer.
Regulatory agency official.
Railroad operating ofﬁ'cial.

e ® @ e © @

The diagnostic team should study all available data
and inspect the crossing and its surroundings with
fhe objective.of defermining the conditions that affect

- safety and traffic operations: In condneting the stndy, a
questionnaire is recommended to provide a structured
account of the crossing characteristics and their
effecton safety Some states are now nsing automated
diagnostic review forms to facilifate the collection,
storage, and analysis of crossing data, Example forms
fleyeloped and used by various states are reproduced
in Appendix G, Figure 6 shows & sample questionnaire,
which can be sitered to fit individusl agency needs. The

. questionnaife shownin Figure 6 is divided info four
seetions: :

Distant approach and advanee warning.
Tnypediafe higiway approach,
Crassing propet: ‘

Summary and-analysis.

a.8 B ‘@

- Exhibit No. PC-___CX
Exhibit No. (PC-2) TR-150189

Docket TR-150189
Page 3 of 12

LT e e e i eem e geETh pTIT CEeT

To sonduet the diagnostic team field study, traffic cones
aré placed on fie approaches, as shown n Figure 7.

Crosiing approach zone, Cone A is plagsd at

thé poini} ¥hefo this driver first dblajns inforniation

that thera is 8 crossing ahead, Thig digtanee is also

the beginning of the approach zéné, Ustiglly, this
information comes from the advance Wwarging sign, the.
pavement merkings, oF the crossing itself. The distance

from the prossirgis based on the decision sight -
-distance; which is the distance required for & driverto
datet 8, bivesiig and fo foriiwlate actioris needed to

avbid eolliding with fains,

Tables 29 and 80 provide a range of distances from
point A o the crosking stop line, dependent uppa
design yehicle speeds. The maximum Gistances dre

" applitable to roskings with a hijth level of complexity

and will géperally be applicable on irh4n roads and
strgets, Thede distafices correspand o the décision
sight distatices for stops on rural.roads and for stops
o1 uthéam roads in the Amerjear Association of State
Highwiy and Trafisportation Officials (AASHTO)
“Gréén Book.” In éaleulating sight flistatices, the height
of the friver’s 6ye is considered 1.080 mefér (3,5 feet)

" above the fpadway surfade for passenger vehicles; the

target height is donisidéred 0,6 meter (2,0 Teet) above
the roadway surface.™ '

Table 29D15t331065 in Meters to Establish Study
Positions for Diagnostic Team Evaluation

-

Design Distance’from | Distance from
veéhiclespesd | . stopline* Stop line*
{kilosneteis pet to cone A to tone B
how) | (meters) (meters)
B |~ e . | .70,
60 195 95
70 1 236 115
.80 . 280 1T 140
) . 526 —_ 170
T ) Br0 . | .. . 200
Cqd0 0 ) 420 4 235
TR a5 205

% Note: The distance frop bhe stop line {s astuined 19 D6 4.6
tneters from nearest rail, or 2.4 moters fromthe gale if opgds
present.

Soures: From APoliy or. Geoinetiic Deigh of Highway and

Stiests, 2004, by fie Ayerigan Assopiation of Stale Highwajj and
Trapsparlation Dificigls, Waghipglon, DO Used by permission.

B9 A Poliny on Geomelric Designof Hightoays angd Sireets, 2004
Edition. Washington, DO Amerlean Assoolation of Stite Highway
and Trapsporiation Officials, 2004

e+ et e e
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Figure 6. Sample Onestionnaire for Diagnostic Team Evaluation

LOCATIONAL DATA: Sfreat Naje , 6‘{fy»
Rallropd: , i i _ Crogsing Number; .
VEHICLE DATA! No, of Approach Lenes; . B, Approach Speed Limit .. AADTY .
Apgronch Curvafure: : . -Approach Gradient; _
TRAIN DATA; No. 0f Tracks: , “Train Speed Limit: : Triiins Per Diy:
Track Gradlents: ‘

SECTION I—Distance Approach and Advanee Warning

1, s advance 'wurmng of rafiroad srogsing-svailable?’ Tf ko, What deviges ure used?
2. Do advance warning devices alert drivers to the preSenoe of the drossing and allow time to reuut to approauhing frdin trafﬁc‘?

"8, Do appioach grades, roadwdy curvature, or dhstructions limit the view of advane warn{ng devices? ___ 1I so, how?

4. Ars advande warning deviess readdble winder night, Fainy, snowy, ox foggy conditlons?’ ,
SECTION I—fmmédiate Highway Approach,

1. Whai risximiim sefs approach speed will éxisiing sight distance support? i ‘

8

2, Is that-speed aqual Lo or gbpve the spaed Umit on that part of the hi,ghwny? . "

5 It nbt, what his Beén dorie, or reasoﬁably could he dong, td bring this'to'the drivers uﬁen’cion? '
4. What restrictive nhsfrugtions to sight dishmce mIg'hf be remgved? §

5. Do appioach grades or roadway enryaturé restrict the driver 5 Yiew of the crosslng‘?

B. Ara rafiroad. crossing signals or other pative Wurning' devices opemtmg properly and msibla to adéfmately warn
drivers of approashing frains?

SECTION IN—Crossing Proper

1. Froin a vehicle stopped at the erossing, is the sight dtstance down the trdek to ax dpprodehing traln, ndsquute for the
deiver 0 eross the tracks safely?.

T

2, Are nearby intersection traific signdls or other control device aifecting thé cx’ossmgoperatlun‘?
If 50, how?

3, Is the atbppmg area gt the crossing adequatelymarked?

4. Dy vehioles réguired by‘Iaw to stop at an crossings presenta hazurd at the crossmg? *Wnyz
8. Do e(mditibns at the erossing eontilbuts fo, or ave they conducive to, 8 vehlcle stalling at or on the erosshig?

. Aro nenify slgus, crossing signils, sto, adeguatély protested fo minimize hazards fo approaching traffie? |

7. Is thé erossing surface snt{sfac_tbry? Ifnot, how and w‘hy?

"B, Te Wurfiiée of highway pppronche satiéfacton? ~ : It wof, \vhy?
SEGTION IV—Suinmary and Analysis

1. List major htiributes of the créséing which may contribute to safefy,

2, List features which reduce erossing safaty.

8. Possible metliods R;x.' fmproving salety atthe orossing'

4, Overall vevp\l_ural‘lpn of erossing

b. Ofher commexitst ___ : . —

*

Souree: Railrond-Highway Geade Crossing Hnndhook, Secorid Editton, Tashingion, DG: U, S Deporlment of Tr mwpmlalzom Federal Highway
Administration, .1986‘

4
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Figure 7. Study Positions for Diagnostic Team
' | A truin gt this point allSws velicles
af “B"'tp safely progeed acrogs grade
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Sounce: Railtond-Hightway Girade Orosshig Handbook, Second Editton. Washinglon, DQ: U.S, Depidstineant of Transporiation, Federal

Highwiay Aditinistration, 1980,

Table 30. Distances in Féet to Establish Study

Positions for Diggnostic Teati Evaluation

Design | Distance from |- Distance from
vehicle Speeil | stop line* to stop e to
(mile per cone A ~ coripB
hour) (feet) (feet)
. 180 490 Cohy
. 40 590 380
i) T 010 465
‘b5 1030 535
80 1160 810
70 1410 780 "

* Note: The distange from the stop line is assumeéd to be 16 feet
Fromi nerest radl, of 8 feet fronk the piteif one'is present.

Sovrce; From AEoliey on Ggqmpfr!c Degign of Highway and,

Streets, 2004, by the American Assogtalion of Stals Highway anid

Tyansporialion Officials, Washington, DO, Tsed by pebmission.

Safe stopping point. Gone B ls placgtlat the point . -
where the approaching diiver nst be able fo seean -
approaching train so thaf & safe stop can he made

if nedessary. This point isTovated al fhe end of the
approach zone and the end of the non-recoyery zone.
Distatices to point B are based on'the design vehicle
speed and arp also shown in Tebles 20 aiid 30, These

" distancps ave stopping sight distances to (e stop

line and are in accordance with the ipper end of the .
tajige of stopping sight distances in thie AASHTO
“Gireen Book."™ In caleulating these Qistances, &
1ével approach is assumed: I this is not fhe case, dn
allowancs must be made for the effects of positive or
negative approach grades.

80 Ihid,




RalltoacHjghviay Grade Crossing Handbook—Revised Second Edifon__-_. .

Stop line, Gone 0 is placed at the stop line, whichis
agsured to'be 4.6 meters (1b feet) from the near rail of
thie erossing, or 8 feet from the gafe if bne is present,

The questlons in Section I of the girestionnaire (refer to
Figire 6) are tonterned with the followmg‘

s Drlvel - awareness of the crossing.

» Visxbﬂity of the, crgssing.

v Effectiveness of advancs walmngmgns
. auid sigrials,

»  (eometric features of the highway.

When responding to que estlons in this gection, the
crossmg should he o,bserved from {he beginning of the
approach zone, at traffic cone A

The qugstions in Section II (refer fo Flgure 6) are
congerned with whether the driver has sufﬁclent
informatioi f6 detect an approaching train and malke
correct decigions aboyt crossing safely Observatlons
for requndmg fo questions in this séction should
be niafié from cone B. Factors considered by thess
questions include the following:

«  Driver. dwareness of approaching
trains,
Driver dependence on crossing signals,
=. Qbstruction of view of train’s
‘&pprodch, ‘
* Roadway geometrics diverting driver
afténtion.
¢ Potential locatlon of standing railroad
cars,
L Poss1b1hty Of removal of sight
obstrudtions,
= Availability of irformation for stpp of
 fadecision by the diivér '

The uéstiong in Section T (refer fo Figura 6) apply
to obgEervations adjacent to the geossing, at cong G,

Of particiylar coticsrn, espécially when the driver

miist stop, 18 the abilify fo see down the tracks for
approachmg irainis, térsecting streets arid driveways
shonld alss be obseryed to determiine whether
intersectingtraffic conld affect the operation of
highway vehidles over the cPossing, Questioiis in this,
section relate to the following:

* Bight distanée down-the tracks.
+ Pavement markings.
Conditions condugcive, to vehicles becommg
stalled or stopped on the crossing.
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«« Dperation of vehicles required by lawto stop at
* {he crossing,

* Signs and signals as fixed ohject hazards.

. Opporhnnty for eyasive aetion by the driver,

Gotner sight distance." Available sight distances
help determine the safe §peed af which & vehicle
can-appraach a-crogsing. The following three sxght

ligtanpes should be consxdei‘ed

¢ Distance ahea,d fo the trossing.

s - Distance {0 and along the tragks on Whlc‘h a-
tiain mlght bé approaching the erossmg feomx

 either direction,

& S:\ght distanes alofig the tracks in eitller
direction fu)m a vehlcle stopped at the crossing.

These sight dlstancea are ﬂlustratedm Figare 8,

In the first eage, the distance ahgad to the crosging, the,
driver fust determine whether 3 frainis oceupyiig ths
crossing or whethei thieve is an active traffic control dévice
diedting the approach or presence of & frain, Tn gich an
évent, the véhiclg must be stoppéd short of the erossing,
and the available sight disténce may be a determining
factor limiting the spéed of an approachlngvehxcle

The relatiojiship between vehiclé speed and this sight
distance is set forth in the fto]lomng fopmpla;

&
BY,

dH——AVt'F

wuere.

’

+D+d,

d, = sightdistance mesasured. alongthe highivay from
the neayest rail to the driver of a vehicle, which
allows he vehicle fo ba safely stoppéd without
encroachinert of the qrossmgarea, fett

= constant = 47

= cbnstant = 1,076

=velagity of the vehicle, miles pér hour (hph)

= perception-reaction tinde, ‘séconds, a.ssumed fo |
be 25 seconds

a = driver decelergfioii, assumed {o be 11.2 feet pel

" Begond?

D = distance froin the stop line or front of velucle to

the near rail, assiimed t6 be 15 feét

d, = distitce from the driver fo the fronf of the

vehlcle, &ssumeti tp he 8 feet

o1 bid.
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This formulal 15 also expressed in ST Metric terms, a5

" follows: ‘ E
B

a

dy =AV,i+ +D+d, )

where!

— sight distance measured slong thie highway
frotn the nearest fail to the driver of & vehicle,
which allows the vehicle to be safely sjopped
withou! éncroachment of the crossing ares, feot

= constant = 0278

= onstant = 0.039

dy

= velqaity of the vehidle, Ialometers pet four (kny/
hry _ '
= pérceptioppencton fime, segonds, dssumed to

L4

be2:5 seconds ~

= drivér deceleration, assimed o be 8.4 meters
persedond* - ’ ,

= distanie Trom the stop line of fropt of vehiclé to
{he niear rall, assumed to be 45 meters

= distancs froin the driver to thé front of the
vehicle, assimed to be 24 meters

The ipinimivin safe sight distarites, d,, along the highway
for selgcted vehicle speeds are shown In the boftom
line of Tebles 51 fnd 82. Asnofed, these distances were
caleitlated for dertatr assumed conditidng and shonld be
increased for less favorable condifions,

The seiond slght distance utilizes b so-called “sight
titangle® b the Guadrants on the Febicle approach side
of the track. This Liangs i Torfied by:

«  The distance (d,) of the vehicle driver féom the
track, :

«  The distance (d of the train Irom the crossing.

= The \ll_lbbs.t,rnetéd,sight line from the driver to
the front of the train. -

This sight friahgle is depicted ir Figure 8. The
relationships between vehivle speed, maximyin ‘
fimetable train specd, distance along the highway (d,),
and distaznice along the railroad ate set forth in the
follpwine formula:

2
dr :IZ,E(A)%t+§—K"—+2D+L+¢W
a .

)

et SE TR LA

67
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Figure 8. Crossing Sight Distancas
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Sotzrge: Rajirond-Highway Grade Qrossing Handboolg, Second Edition.
Washtngton, DO V.. Depastinenit of Transpartation, Federal
Hightoay Administration, 1986, '

wHere;
= gight distancs glong the railroad tracks to
permit the véhicle to cross and be cleat pf the
cpossing upon atrivil of the {rain
A = tonstant = 147 '
B —ognstant=1075
¥, = velaeity bf the vehicle, mph
4 = perception-reaction time, seconds, assnmed to’
. he 2.5 seapnds, .
& = driver deceleration, assuméd ta be 11,2 fest per
gecond®
D == distance from the sfop liné or front of vehicle to
thenigar rail, assuimeq to bé 15 feet
'L = length of véhicle, ‘dgmiimed th be 66 feet
W = tisthncs betweeit outer rails (for 4 single tragk,
this valie is 5feét) -




Ralroad Highway Grade Crossing Handbook-Revised Second Edifior.. .

In ST Metric values, tlﬁs formmila hecomes:

.

R

4,

I;T WP sopsrew - ®
where:

d, = sight distance ‘along the railroad tracks to
permit the vehicle to cross and be clear of the
<crossidg upon arrival of the fréin

A = constant={0.278

B = constant =039 "

vV, = velpeity of the vehicle, lan/hr, ‘

t = perception-reaction {ims, seconds, assumed to -
be 25 sedonds

= driver decelération, assumed to be 84 mefers
per second?

D = distance from the stap line or front of vehicleto

- thenear ral, assumed to be 45 meters
L = length of velncle4 gssuried to be 20 mefers
W =

distanee between outer Tails (for a single brack,
~ this value is 1.5 meters) .

Distances d, and d, are shown i in Tables 81 and 32 for
several seleated hlghway speeds and train speeds,

Clearing sight digtance. I fhe case of & vehicle
stopped af a crossing, the driver needs to See both
ways alohg the tracl to déterriine Whether & tréin

is approaching’ and to estimdte its speed. Thé driver
needs to have a sight distance slong the tracks that
will permit sufficlent time 10 acoélérate and cleai the
crossing prior ta the arplval of  train, even thoigh the
tfain might come into view as the véhicle s begmmng
its departiire prodess.

Figure § ﬂlustrates the manenver, Thise sight
distaiices, for a range of train speeds a6 piyen in the
cplumn for 5 vehicle speed of zéro in Tables 31 and 32.
These values are thamed from the follawing fofmnld: |

VG L+2D+W ~d

J
Vo )

dp =1 47VT( ©)

where:

V., = maximum speed of vehidlein selected starting
gear,-assumed to be 8.8 feet per second

a, = acceleration of vehigle in startmg gear,
agsumed to be 1. 47 feet per second per -
gecond

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

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

68
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Vg - . 8.8 o ,
d, =2 of —/——— ==§2<5.4-1}3 {
“Tog T @OAD 0
d,, V,, L, D, and W are defined as above,
Expréss'ing the formula again in SI Metric ferms:
Ve LA2D4W— d »
dp =028V G +————————————~ ¥hH
where! -

vV, = maximum speed of vehicle in selected starting

" gear assumed to'be 2.7 metets per second

= aceeleration of vehicle in starting gear, assumed
to be 045 meter per second per second

= st of the pereeption time &nd the time

+ required to activate the chutch oran automatic
shift, assumed to be 2 seconds

= distance the vehicla travels while accelerating -
o maximun speed in ﬁrst gear, or

8

J

i
(2)(0.45) )
d,,V,, L, D, and W are defined as above.”

=81 meters

Flgure 9, Sight Distance for a Vehicle
Stopped at Crossing

S
MR RENE == == | [:1:

A-’u‘top

Line

[ —
Stop
Line

!

AN

£

Saurce + Ralroad Highway Grade Crossing Handbook, Secorid Etiition,
Washington, DC: U.S. Department of Transporiation, Tederal
Highiway Adntinistralion, 1986,
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Table3t, Sight Distances for Combinations of Highway Vehicle and Train Speeds, Metric

Cae B,

Depayturs from DasoAr anmgvehlole

. S.“’". — -

' Vehicle spaed (km/hn)

Tepin speed ‘ o | s . o | 00 1 1
(lom/mn) ' 0, 10 20: 80 | 40 so | e | 7o | s0 | po | 100 { 110 | d20 } 130
. _ . - Distance aiongmilmadkomcmsmgu a(feef) ‘ o
10 45 oo 1754 | oL T 19 | 1o [ 19 1 19 |. 20 | 2l 21 | 22 | 928 | 24
20 1 77 | 49 41 | 88 38 38 89 | 40 41 48 | 45 | 47 ] 48
‘80 | "ig8 118 [ 7g | 62 | b7 | b6 | .67 | B8 | 60 G2 | 64 | 6r. | 70 o .78
40, 181 ihd | PR |82 4 07 75 | 78 77 | 80| 88 86 | 89 | b3 || 97
50 227 193 | 199 [ 40| 96 | 94 |95 | o | 100°] 108 } 107 | 112 116 | 121
60 202 933 | 14y | 138 | 115 | 118 | 413 | U6 190 | 124 | 120 | 184 | 140 | M5
‘70 817 D70 | 471 -] w44 j-18d | 181-] 1827 185 A4p | 445 | 150 | 166 | A68. ] 169
80, 362 509 | o | 164 7] 183 | 160 | 161 To5 | 160 | 165 | 172 | i79 | 186 | 194 -
40 408 347|930 | 1B | 172 |-160 | A0 | ivd | 178 386 | 198 .| :201 | 208 | ‘218
100 453 388 | 245 | 206 | o2 | 188 | 180 | 103 | 169 | 207 | 215 | .23, 233 | 24
110 498 425 | 260 |:226.:) 211 | 207 5087 | 218 | 219.] 227 | 286 | 48 .|..256 1206
120 544 465 | 204 | 2d¢ | 280 | 926 | 227 532 | 93p | 248 | 258 | 268 278 1 200
“180 589 502 | 818 | por | 248 | 244 |'2d6 | 261- “oBg | pgo | 279 | .po0. | 8021 816
140 634 540 | 843 | 268 |.268 | 208 965 | 271 | 279 |. 260 | soi |.8i3 326 .| 839
' Distancealong highway from crossing, dg(feef)

5 | %5 |8 | m | ao | ai2 | 16 ] age | do1 | a2 | ess | 20

Source: Prom. APolicy'on Geumetric Deslgn ofﬂighway pnd Streels,
Officials, Washmgton, D@, Used by per issIoN,

200‘4, by the dinérican Asgooittion ofStdlan‘glzwég/ and Traﬂ;ijﬂdl.z‘_on

Table 32. Si'gﬁ"t Distanees for Combinations of Highway Vehicle and Tratn Speeds, U.S. Custoinary

CaseB: ' T i ) '
‘Departuie fron * t3nisé Ac Moving vehicly
stop.
Vehiele spietl {mph)
Train speed . ‘ o . ‘ N ] .
) 0 10 20 0 40 50 60 70 80
N Distance along ratlroad from crbsmg,ﬁT (feet) )
9" 240, 146, 108 89 100 906 T 118 T 126
20 480 204 T {08 500 200 . 299 286 25%
80 721 439 818 Soy 300 314 833 858 378
40 " pBl 585 54 | 808 401, 419 add ] T A8 i
50 1204 78 530 94 | 501 | boa. | . Goo. | . oot . | 60
‘50 {441 878 636 588 g01—~ | 68 | 686 | . 708 758,
70 1681 T ibgd 742 692 701 733" i 828 882
80 ‘1021 1171 RIS 791 801 ~ 838 888 946 1008
5. 2162 817 - es4 | 890 501 048 ' | 999, 1064 iisd
) Distarice aling highway ftom érbssm‘g'yif"f(feét)
[ 6o | 48 | 220 ] 824 [~ 447 | @80 | 7o1 | B8l

Sow oev From A Policy on Geomelrio Dasxgn of Highway and Streels;, 2004, by the-Ameriean Ass
Offizials, Washington; DC. Tsed by permission; .

oeiation of Slale Highway and ﬂ'q-nspm‘eézt?on
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Adjustrn énts for fonger vehmle lengihs, slawer

agceler ation capabilities, multiple tracks, skewed
crossings, and othef than figt highway grades aré
necessary. | The formulas in this ¢ gectlon may be

used wlth proper adj ustments to the appropriate
dimensional values. It would be desirable that sight
distances pernnt operation at the lepal approach speed
for highways, This is often impractical.

In Seohon IV of the questionnaire, the diagnostio team
is given the opporhmfcy fo do ihe following:

«  Ligt major féafurgs fhat cantribute to
saiety
Tist features thef reduce drosging
'safety
b Suggest methods for imptoving sa.fety
at thie QrosEing. .
~» Give an overall evaluation of the
erOssing ’
* vauie cominents and suggestions
relatwe to the questwnnalre

“In addition to completmg the q\festionnmre, {edin
members should take photography of the crossing from
both the highway snd the raflroad approaches.

‘Cnrrent angd prdjected yehicle snd train operation
data. shonild b obtained from the team members,
Information on the usé of the crossing by huses, school
hlises, tricks transporhngha,zaxdous materialg, gnd
passefiger ¢ trains ghould be provided. The evaluation
of the 01’ossmg should inclnde & thorpugh evaluation
of collision frequency, collision types, axd-collision
pircimstantes. Both train-vehiclé collisions and .
vehiclé-vehicle collisiong should be examined.

Teajn membiers shoild drive each approach several.
{imés to become familisr with, a]l conditions that exist.
at o mear the grossing. All traffie gontro] devicés
(signs, sigmals; matkings, and train fetegfion circuits)
ghould hé.éxatiinedas part of thig &valuation, ifthe
er ossmg 15 équipped, with mgnals* the railroad signal
eniginger should aotivete theni'so that their alignment
and hgh(: ‘intensify may be observed.

The Musail on. Uniforps Traftic Gantyol Devices
(MUTGD) shéiild bé & pringipal reference for this
evaluation® Alse, 4 User’s Giide to Posilive
{uddangé provides information for condutting
evaluatmns of traffic control devices,

83 Manual on Tnilorm Tzalﬁa C’onbolﬂemcs, 2003 Edifton,
‘Wishington, 50: FHWA, 2008.
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Affer the qneshonnmre hés been completed, the- team
is reassembled for a short eritique axd discussion
perlod Fach member should sumniarize his of Ter
¢hservations pertaining to safety and operatlons at the
crossing. Possible improvements'to the crossing may
include the following:

“e Qlosing ot erossiig—available alternaterontes
for highway traffic.
% Site iropr ovements——z;emov&l of obstroetions
in fhe sight iriangle, hlghway yealignuent,
improveti erosa Segtion, dépintge, of
Jllummatlon
¢ Crossing surfaces—rohaliilifation of the ,
hlghWay stritcture, the {ragl sfruetire, or both;
inétallation of drainage add subgrade filter
fabnc, ad]ustments to highway approaches;
and remioval of retired tracks froin the
crossing,
Tra,fﬁc control dewces—msta’llahon of passive
or-active cortrol dévices apd improvemerit of
frain-detection equipment. -

The résults dnd retorimendations of ﬂ.lé figgoostic.
team shojild be doduménted. Récomimendations
should he présented prom;ptly t6 prggraniming and

- melamentatmn anithoFitis.

) .Both govemment a:nd raﬂroad re’s’our(:es' are be(:()ming

64 A User’s Guide lo Pasitive Gaddance, Washmgfqn, DG, U.S. DOT,

. FHWA, Oﬁﬁoe of Opera‘llons, June 1977

70

Stztdws Pr oaeduml (}mde siggests crossmg
evalugtion by ail iridividual, in lieg of the diagnostic
team % The giiide suggests that this indiyidual be,

2 iraffic engineer with experienge in highway-l ajl
crogsifip and fraffic safety A beokgtound id signal
control and gafety program administration wonld also
be advantageons.

2, Tratfic Conflict Technique

Highway traffic.collisions are a- statistically rarve
event, Typically; an enginser-or analyst must assemble
several gem‘s of eollision data to have & large enough
sample to identifyn pattern of collisfons and suggest
countermeasures. The fraftic confiict lechnique

was developed during fhe early 19705 by Research
Laboratmes, Generdl Motors Cpx{poration 10 be a

‘measure of traﬁlc collision potenhal

A trafﬁe conflict oecurs when a, xinver takes evasive
action, brakes, or weayes to avoid a collisioi. The

conflict is ewdenced bya brake-hght indication or &
lane change by the offended driver. Procedures have

Ba Hzghway Safely Bngineering Studies Proedual Guide.
Washlngton DC: U8, DO’I‘ FHWA, Nnvem‘befiQDi




e

heen developed to define &nd repord traffic confliets to

permitithie perfornianse:of formisl srveys.”
Originally, traffic coniflict surveys had fo be dairied
out by & teain of observers in thefield. The ayailability
of iexpensiye and reliable yideo squipment perpiits
photographicdata collection in the field, followed by
Tote siceurate ahd complete-data analysis in the office,

3. Collision Study

. Vehicle-train collisions are very infrequent at most
crossings. Based on 1995 data, the averagepublic
crossing would experience a teaindnvolved collision
every 563 years.” As a result, traditional collision
analyses techniques are usually of limited utility. .

Collision studies may be needed under the following
circomestances: -

» Somehigh:exposure crossings mey experience
sulficient collisions thata pattern can be
established. ‘ .

* If may be niecgssary to do axt in-deptht
inyestigation of an individusl coflision, sither -

as part of g safety evaluation or in preparation -

for Titigation. See Chapter XTI for more
* information,

s NTSB frequently carries out in-leptt studies
of certain collisions oF of & mumber of collisions
that fit b certain category NTSB's findings

aid recormendations may be usglul at the
- individnel crossinglevel oras inpul to 4 grade
crossing improvemerf program, :

» Traditional collision study methods may be
applicable to vehicle-vehidle collisions that are
assoeidted with the physical charscteristics or
fhe operation of a highway-rail grade crossing.

4. Traffic Study -

Impiéetaiit conisiderations when stiidyiiig traflic floyw
and operitions At s highway-vail giade crossingare
traffic volumes (dsily end pealchour); sheeds; the rix
" of vehlele types; infersebting volumes dnd furnifg
movenients at intétseetions near the crossing; the
¢apacity of the road; delays; and the formation of.any
traffic queues. Thesa should be reviewed inlight of
current conditions and how they might be affected by
changes at the crossing. ' '

B8 Perkins, Stunrt K..GMR Traftic Confliots Technigue Procedures
Manual. Resesrch Laborétories, General Motors Corpioration,
Warrer, Michig m, Augiiz 11, 1960,

?

67 Railioad Safely Stakistics 2004 Anmial Reporl, Weshington,
D 1B, DOT, FRA, November 2005. v
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Particular congerns are routing and getess for
-eigrgendy Yehicles dhd thiise of the crogsing’by
gpedial véhicles spchi as low dléarance vehicles; buses,
‘and frucks fransporting hazirdous materials,

It & crossing corisolidation is contemplated, the-effecks
on traffic cifculation aiid the impact on the opération

_ of adjacent intersestipfis shotild be considered.

Freguerifly, the congolidatlon of cro ssings alst ledds to
the consolidation of traffic omother lacilities and mhy
permit the congtrivetion of a traffié signal at anearby
intersection or othér improverments that ¢ould nat be
justifiedl dtherwise,

The traffic stady should aléé congider the fmpacts of
drossing operations oh the coriiiinity Considerations
in¢lude frequency and length of train operations,
pedesfrian and bieycle dgcess, afid the need for crossings
“to provide adequalte fecess to schools and services.

Standard data collecfion procedures éan bé found
in sevéral sourees, ineluiding thée Highway Safety

Enginéering Stidies Proceihiral Gaitde or the .
Mainidl 6F Transportdiion Engineéring Studies from

the Institute of Transportation Eﬁgineél‘s;‘)“-"“ S

5, Near-Hif Reports

Some railrosds operate a program undet which frain
crews report “pear hits” yith or yiolations by highway
velilcles af erossings. These reports can be avaliable
souree of information regarding problem erossings and
will also containt dafn regarding vehicle gwmerships

andl types, time of day, and othex contributing factors.

Where theveliicle ean be positivelyidentified, the
reports aré Irequently furned oyei to thie property
protection departtent of the raflroad (vailroad police)
for follow-up, This s particularly tFie in the case

of docitmented violatiohs by drivers for comimercial
carrierk or for transit and school bus operators.

6, Enforcement Study
An enforcement studyis directed at.providing an

dbjeptive mefisuiéiient of the iréqiency of violations
.of traffic control devices and traffic laws. Hidden

. observers or cameras are ised o observe the location

or condition nnder stuily. Data. collected will include
total traffic volume, fofat vehicles encouxtering the
situation under.study, and total observed violations.

68 Highwiy Safety Erjrincering Shidies Protediral Gride.
“Washington, DC: U8, DOT, FWA, Novernber 1991,

68 HMasmial of Transpotlation Engintering Sludies, Washington,
DC: Tnstitute of Transporfation Engineers, 1094, ’

T
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The enforcement study must be carried out so that
Aralfic operations and driver behavior are not affected.
If an actual law enforcement officer or police car -
appears onthe scene, thesstudy should be interrupted
or terminated, The mensurements shtained may be
used as a basls for later enforcement campaigns and

" muy elso be used to Justliy improvements in traffic
control devices, such as the fnstallation of constant
warning time devices to improve the eredibiiify of -

- crossing signals.

: Vamous“types of speclalized photographic equlpment
are available for conducting enforcement stndies or
for actual photographic enforcerent of fraffic laws.
Photographic enforeement has been used suceesshully
at grade crossings and along at least one light-rail

. transit corridon®

D. Systems Approdch |

. The pirgeedyives for évaluating highway-rail grade
erogsings are gefietally based upon the physlcal and
ppérational characteristics of individual c;:ossmg‘s
Atypical crogsing saiety program gonsists Of 4
pumbef of irdividval erossiiig projects; Funding

Tor crossing séfetyis approved on thebasisof the
regtivements of thesé individual projects, Thegefore,
crossing evalubfion, prograniming, and coustruction
follaw teaditicnal h1ghway project implemeéntatidn
procedures.

The con(;epf ‘of usxng the systems appr oachip
highiwaj-rail grade tiossing improveinents wis
gnhameéed wher cnossings off the fedéral-aid systen,
were madé-eligible f01 fedepa]ly funded programs.
Bedaiise all public croasings are tiow éligible for:
improvemeént with federal funds, the systerns approach

- provides a conipreherisive niethod for addressing
safety aud operations ab crossmgs,

The systems approach considers the highway—

rafl grade prossing a part or:a component of a

larger transportation system For this purpose, the
transportation-system is defined as a land surface
system consisting.of both highway and railroad
facilities. The intersection of these twa transportatmn
modes affects hath safety;md operations of the entire,
system. Tlie objeotive of the systems approach for
orosshngs fs fo imprave both safety and operations of
the total system or segments of ihe. system.

——’——__‘_—'\

70 Photographic Brioreement of Traffie Laws, Washingfon, DOt
National Cooperative Highway Research Progrant Synthesis of
Pracvtice 219, 1995,

Exhibit No. PC-___ CX
Exhibit No. (PC-2) TR-150189
Docket TR-150189
Page 12 of 12

The systems approach may bel apphed to a segment
of the rail componet of the system. For ‘example,
to improve operating efficlency and s&fety over &
specified seggment of a rail line, all srassings would
he considered in the eValuatmn. Thus, the systems
approach is often called the eorridor approach,

The systenis approach niay be applied t6 ix urban
aren, cxty, or community, Tn this case, all public
crossings within the jurisdiction of & public ageroy
are evelugted and programmed for improvements,
The desired outeome is a combination of engmeermg'
improvements and clogures stich that both safety and
operations are highly improved,

_ Assumb that & segment of vail line is to be upgraded for
unit train operations or high-speed passenger service,
Thig type of change in rafl operations would providé
an’idesl opportunity for the application of the systems
approach, The irail ling niay be upgraded by track and

 signal nnprovements for trdin pperations that might
cquse aneed for ad]us’cme.nts in frain detechon ‘gircuits
of active traffic controf devices. Also, modlﬁcatltms
of tram operations and speeds may require the
mst&llatmn of active traffie control devices at selected
orossings.

A systems approach developed for cto ssingsing
specified community or political s snhﬁwismn allows

for b doinprehexsive snalysis of highway traffic
opera.tioj;xs .Thus, ynnecessary orpssings ¢an bé closed,
;md improvemerits ¢an be made &t other crossmgs
Thjg approach enhantzes the accepta,blhty of crossmg‘
closures hy tocal officials and cmzens

Imtl;ﬂly, all erossingsin the. system, both public
and private, should bs identifiéd and classified
by ]u,msdighonal responsibility (fof exdmiple; dity,
eourity, and state for public crossirps; parties to
the agreement for private trossings). Informatiod
should be gathéred on highway teeffic patterns, train
pperatiofis, emérgéndy access ieeds, land vises, and
grawth trerds, Inventory records for the prossings
ghould b updated to réfléct cuirent opeératidnal and
physfeal chapdcteristics. A, dxagnostlc feam cons;stmg
- 0f representatives from all public agéneies haviug
jurisdiction over the idéntified crossings and the
railroads operdling over the crogsings shonld mkke
#in ori-site assessmént of edch orosfing as deserlbed
i the previous sectiod, The diagnostic.team’s
vecommendations should consider, among other things,
. orossing closure, installation of active traffid control
devices, upgradmg existing active deyices, eliniination
by grade separation, sirfacd improveménts, and
1n1provements in frain détection circuits, In addition,
nodification of train opérations nedr afid at each

72






