Chapter 32 Railroad/Highway Crossing Program

32.1 General Discussion

The purpose of this program is to reduce the number of fatalities and injuries
at public highway-rail grade crossings through the elimination of hazards and/
or the installation/upgrade of protective devices at crossings.

The program focus is on adding protection to projects that demonstrate a need
for safety and efficiency.

Funding for this program is discussed in Chapter 12 of the LAG Manual.

The first alternative to be investigated for improving a grade crossing is
closure and/or consolidation with nearby grade crossing. Consolidation

will reduce train-vehicle accident potential and maintenance costs. It is

also possible that important accessibility may be reduced and unacceptable
rerouting of vehicular traffic will result. Nevertheless, when improvement
alternatives are considered, these factors should not preclude the consideration
of crossing consolidation and the resulting benefits. Removal of crossing
surfaces, erection of barriers, and other costs associated with closing a
crossing are eligible under this program.

It is the position of the Federal Highway Administration that funding on
railroad-highway grade separation projects will only be approved where
closure of associated at-grade crossing(s) is imminent. When the grade
separation project is opened, the at grade crossing must be closed.

The standards contained in this chapter are to be considered minimum
standards for railroad/highway crossing projects. They may be inadequate
if extraordinarily hazardous conditions exist. In these cases, higher levels of
protection should be provided.

32.2 Selection of Appropriate Warning Devices
References:
Manual on Uniform Traffic Control Devices
WSDOT Design Manual
FHWA Railroad-Highway Grade
Crossing Handbook

.21 Passive Protection. These devices include signing and pavement
markings. The crossbuck sign is the responsibility of the railroad. All other
signs and pavement markings are the responsibility of the local agency and are
eligible for reimbursement.

.22 Design Standards for Active Protection. Active grade crossing
traffic control devices include all signals, bells, and gates or other devices or
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methods that inform motorists and pedestrians of the approach or presence of
trains, locomotives, or railroad cars on grade intersections. The majority of
the devices are automatically activated by the train. Active protection may be
appropriate for those locations which have an exposure factor (trains per day
times vehicle ADT) greater than 1,500 or are located on railroad main lines.
However, a site specific evaluation of train and vehicle traffic volumes and
speeds, rural or urban location, potential danger to a large number of people,
sight distance and accident history should be completed before making a
decision. The basic active protection device consists of post-mounted flashing
lights. Gates should be added when any one of the conditions listed in

Appendix 32.53 exist. Additional cantilevered flashing lights should be
provided if any one of the conditions listed in Appendix 32.53 apply. Unless
special circumstances exist, all cantilevered installations should include

gates. Signal lenses shall be 12 inches in diameter. The design standards are
illustrated in Appendixes 32.51 and 32.52 and are in addition to those found in
the Manual on Uniform Traffic Control Devices (MUTCD). MUTCD design
standards also apply.

a. Post-Mounted Signals. These flashing light signals are normally placed
to the right of approaching highway traffic on all roadway approaches to
a crossing. The design standards included as appendices to this division
show the minimum dimensions for the following cases:

Appendix 32.51 — Shoulder Section
Appendix 32.52 — Curb Section

b. Automatic Gates. Automatic gates should be added to post-mounted
signals when any one of the following conditions is present:

* Multiple main line railroad tracks.

» Multiple tracks at or in the vicinity of the crossing which may be
occupied by a train or locomotive so as to obscure the visability of
another train approaching the crossing.

* High-speed train operation combined with limited sight distance at
either single or multiple track crossings (see Appendix 32.53).

» A combination of high speeds and moderately high volumes of
highway and railroad traffic.

* Either a high volume of vehicular traffic, high number of train
movements, school buses, or trucks carrying hazardous materials,
unusually restricted sight distance, continuing accident occurrences, or
any combination of these conditions.

When utilizing gates, the departure side of the crossing is always left open to
allow highway traffic to escape from the crossing.
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c. Cantilevered Signals. Cantilevered flashing light signals should be
added to post-mounted signals and gates when any one of the following
conditions is present:

 There are considerable distractions near or beyond the crossing which
would compete for the driver’s attention.

* Traffic or parking conditions are such that the view of a post-mounted
flashing light signal could be blocked.

» The angle of approach to the crossing is acute and post-mounted
signals could go undetected.

» The highway has two or more lanes in each direction.
* The highway carries high-speed and high-volume traffic.

Unless special circumstances exist, all cantilevered installations should
include gates. The design standards included as appendices to this division
show the minimum dimensions for the following cases:

Appendix 32.51 — Shoulder Section
Appendix 32.52 — Curb Section

All crossing sites will be reviewed and recommendations made by a
diagnostic team consisting of representatives of the Federal Highway
Administration (FHWA), railroad, WUTC, local agency, and the Washington
State Department of Transportation (WSDOT)

d. Traffic Signals at or Near Grade Crossings. When highway intersection
traffic control signals are within 200 feet of a grade crossing, control of
the traffic flow should be designed to provide the vehicle operators using
the crossing a measure of safety at least equal to that which existed prior
to the installation of such signal. Accordingly, design, installation, and
operation should be based upon a total systems approach in order that all
relevant features may be considered (see MUTCD Section 8C-6).

.23 Traffic Barriers. Arailroad signal may be a point hazard warranting
the use of a traffic barrier or crash cushion. Traffic barrier and crash cushion
guidelines are shown in Section 710 of the WSDOT Design Manual. A
guardrail should be installed if the speed limit is greater than 35 mph.

.24 Approaches. Funding to improve road approaches for safety purposes
may be considered as a part of signalization projects on a case-by-case basis.

Approach work for safety improvement includes profile corrections to reduce
approach grades at main line locations.

.25 Crossing Surfaces. Funding to improve crossing surfaces may
be considered as a part of signalization projects on a case-by-case basis.
The street or highway must have an ADT of at least 7,500 in order to be
considered.
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.26 Ilumination. Railroad grade crossings may be considered for
illumination where a nighttime accident pattern is known to exist or is likely
to occur. These projects will be considered on a case-by-case basis.

32.3 Project Development Process

.31 Project Application Package. A local agency wishing to develop a
project to provide protection at a railroad/highway crossing must follow the
application process outlined in Chapter 21 of the LAG Manual, including
all support information listed in Appendix 21.41 “Prospectus Submittal
Checklist”.

The railroad should be contacted during the project development process to
provide notification of the proposed project and to obtain relevant data on
train movements. Nearly all rail trackage in Washington State is operated by
the Union Pacific or Burlington Northern Santa Fe. The contact person for
these railroads are listed below:

Mr. John Trumbull, Manager
Industry and Public Projects
Union Pacific Railroad Company
5424 SE McLoughlin Boulevard
Portland, OR 97202

(503) 872-1809

Mr. John Li

Manager Public Projects

Burlington Northern Santa Fe Railway Co.
2454 Occidental Avenue South, Suite 1-A
Seattle, WA 98134-1105

(206) 625-6146

A list of Short Line Railroad contacts is located on the website located at
http://www.wsdot.wa.gov/Rail/information/railcontacts.cfm

The Region Local Programs Engineer will assist in determining the owner of
the trackage and the appropriate contact person if necessary. In completing the
Project Application Package, sufficient preliminary engineering funds should
be requested to cover the agency’s PE costs as well as an additional $3,000

to $5,000 to cover the railroad’s costs. The additional dollars for PE work
done by the railroad should be shown under “other” on the Local Agency
Agreement.

If existing devices are to be removed, the agency will notify the Highways &
Local Programs Operations Engineer who will determine the salvage rights
and values, and determine the railroad’s credit to the FHWA, if they are
federal property.
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.32 Preparation of Project Data. When preliminary engineering

funding has been approved, the agency should submit the necessary project
data to the railroad along with a notice to proceed. Appendix 32.54 shows a
Railroad Project Data Form which provides a railroad with data to prepare

an estimate of cost. The data required by the railroad is traffic lane widths,
shoulder widths, curbs and sidewalks, angle at which the highway crosses the
tracks, and the legal description of the crossing location. The location of any
underground and overhead utilities in the area which will be excavated for the
signal foundation should also be included.

.33 Railroad Agreement and Petition. Upon completion of the signal
layout and design, the railroad will prepare the standard agreement shown
in Appendix 32.57 and a petition to the Washington State Ultilities and
Transportation Commission for installation of the crossing protection as
required by RCW 81.53.261. At this time, the railroad will also request
construction authorization and the local agency should proceed with the
construction authorization process as per 32.34. The drawing shall form part
of the agreement.

The petition and the agreement will be forwarded to the local agency for
execution and returned to the railroad. The railroad will file the petition with
the WUTC. The WUTC will review the petition and, if appropriate, issue an
order directing installation of the crossing protection.

.34 Construction Administration and Project Closure. Upon receipt of
construction authorization, the railroad will order material and proceed with
construction. Approximately five to eight months are required to obtain the
signal material. The railroad will attempt to coordinate construction with other
projects in the area to more effectively utilize crews.

The local agency is responsible for all work associated with a railroad
agreement, from date of authorization for the railroad to proceed with
the work through final completion of the work, subsequent closing of the
agreement, and completion of the final audit.

The local agency is required to document the work performed by the railroad
to ensure that the railroad’s billing can be verified, thereby leaving an audit
trail. This documentation may be performed by random oversight which is
defined as on-site reviews two or three times a week while the railroad is
working.

The documentation should be a record in the form of a diary and supplemental
reports of the work performed by the railroad. This record shall be sufficiently
complete to establish a record of the following:

* Number and general type of labor and supervision and number of hours
chargeable to the agreement work.

* Number and type of major items of equipment used and number of hours
chargeable to the agreement work.
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32.5 Appendices

Description of work accomplished.
Major items of material installed.
Major items of material removed and disposition, i.e., salvage, scrap, junk.

Details concerning any changes or extra work or other conditions affecting
the work.

Within 30 days of project completion, the railroad will notify the local agency
by letter that construction is completed. The local agency requests final billing
from the railroad.

The local agency and the WUTC will be notified when the signals are
completed and in operation. The agency should notify the Region Local
Programs Engineer when the project is completed and submit any railroad and
agency billings.

WSDOT will perform the final inspection and send a 90 day closure letter to
the local agency (see Chapter 53).

32.51
32.52
32.53

32.54
32.55
32.56

Signal Design — Shoulder Section (Metric/English)
Signal Design — Curb Section (Metric/English)

Railroad/Highway Grade Crossing Protection Sight Distance Diagram and
Gate Warrant Form (Metric/English)

Railroad Project Data Form
Sample Letter — Type 3 Party Agreement
Local Agency Railway Agreement
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Signal Design - Shoulder Section (Metric)

Appendix 32.51
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Signal Design - Shoulder Section (English)

Appendix 32.51

SHOULDER SECTION
ELEVATION VIEW FOR SUBMITTAL
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Signal Design - Curb Section (Metric)

Appendix 32.52

CURB SECTION
ELEVATION VIEW FOR SUBMITTAL
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Signal Design - Curb Section (English)

Appendix 32.52

CURB SECTION
ELEVATION VIEW FOR SUBMITTAL
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Appendix 32.53 Railroad/Highway Grade Crossing Protection
Sight Distance Diagram and Gate Warrant Form (Metric)

Case 1
Departure Case 2
From Stop Moving Vehicle
Train
Speed Vehicle Speed (km/h) Vv

(km/h) VT 0 20 30 40 50 60 70 80 90 100 110
f=10.40 0.40 0.38 0.35 0.33 0.31 0.30 0.30 0.29 0.28

Distance along railroad from crossing - d7 (meters)
20 95 50 40 40 40 40 40 45 45 50 50
40 185 100 80 75 75 80 85 85 90 95 100
60 275 145 120 115 115 115 125 130 135 145 155
80 355 195 160 150 150 155 165 170 180 190 205
100 455 240 200 190 190 195 205 215 225 235 255
120 550 290 240 225 225 230 245 255 265 285 305
140 640 335 285 265 260 270 285 300 310 330 355
Distance along highway from crossing - dy (meters)

25 40 55 70 95 120 150 180 215 255

Required design sight distance for combination of highway and ain vehicle speeds; 19.5 m truck crossing a single set of tracks at 90°.
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CASE 1 CASE 2
(stopped vehicle) (moving vehicle)
Adjustments must be made for skew crossings. dH = Sight distance along highway
Assumed flat highway grades adjacent to and at crossings. dT = Sight distance along railroad tracks
W = Distance between outer rails (single track W = 1.5 m) Vy = Velocity of vehicle
D = Distance from stop line to nearest rail (assumed 4.5 m) f = Coefficient of friction
de = Distance from driver to front of vehicle (assumed 3.0 m) VT = Velocity of train
L = Length of vehicle (assumed 19.5 m)
Local Agency Guidelines M 36-63.01 Page 32-11

April 2007



Railroad/Highway Crossing Program

Railroad/Highway Grade Crossing Protection Sight Distance Diagram
and Gate Warrant Form

Chapter 32

Appendix 32.53

Appendix 32.53

Railroad/Highway Grade Crossing Protection
Sight Distance Diagram and Gate Warrant Form (English)

A TRAIN AT THIS DISTANCE ALLOWS A VEHICLE AT “A"

S50 S S0 NS 1 S O A O A A O

WET PAVEMENT BRAKING
DISTANCE AT POSTED “ge

SPEED LIMIT

TRAFFIC CONE B
DISTANCE TRAVELED DURING

20°

A J

TRAIN REACTION TIME

ASSESSED TO BE 3 SECONDS ¢

TRAFFIC CONE A

t

TO SAFELY PROCEED ACROSS GRADE CROSSING
|

Required Design Sight Distances for Combinations

of Highway and Train Vehicle Speeds

Train Speed Highway Speed in MPH
0 10 20 30 40 50 60 70
Distance Along Railroad from Crossing (“A”)
10 162 126 94 94 99 107 118 129
20 323 252 188 188 197 214 235 258
30 484 378 281 281 295 321 352 387
40 645 504 376 376 394 428 470 516
50 807 630 470 470 492 534 586 644
60 967 756 562 562 590 642 704 774
70 1,129 882 656 656 684 750 822 904
80 1,290 1,008 752 752 788 856 940 1,032
90 1,450 1,134 844 844 884 964 1,056 1,160
Distance Along Highway from Crossing (“B”)
20 65 125 215 330 470 640 840

Note: 1 mph = 1.61 kph and 1 foot = .304 meters
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Appendix 32.54 Railroad Project Data Form

RAILROAD PROJECT DATA

Furnisn Appropriate Information to Railroad ¥ith Each Project

1. Agency Name
2. Location of Crossing
3. Number of Traffic Lanes Railroad Tracks
4. Crossing Number Available from Railroad
5. Statistics: ) H
A € I
8 F J
c G K
Rural ____or ____ Urben
Right of Way
1
Shoulder
N 'ie I Sidewalk

R—pt—
|
!
)

>

. Is There Widening Planned For This
Roadway In The Near Future ? Yes No

If Yes. when anticipated ?
If within 3 years, provide a profile of the
proposed approach roadway and show proposed

pROITIRY
LTy
|
|
|
magl
s| 8]
L]
2 |
& |
—’#:
|
N
I

ultimate dimensions on above plan.
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