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1350.02	References	Comment by Tevis, John: This references Section 1350.02 will be moved down to the bottom of chapter like other newer chapters.
(1) Federal/State Laws and Codes
Revised Code of Washington (RCW) 81.53, Railroad crossings
 http://apps.leg.wa.gov/rcw/default.aspx?cite=81.53
Washington Administrative Code (WAC) 480-62-150, Grade crossing petitions
 http://apps.leg.wa.gov/wac/default.aspx?cite=480-62-150
(2) Design Guidance
Agreements Manual, M 22-99, WSDOT
 http://wwwi.wsdot.wa.gov/publications/manuals/m22-99.htm
https://wsdot.wa.gov/publications/manuals/M22-99	Comment by Tevis, John: This is the correct reference address.
Manual on Uniform Traffic Control Devices for Streets and Highways, USDOT, FHWA; as adopted and modified by Chapter 468-95 WAC “Manual on uniform traffic control devices for streets and highways” (MUTCD)
 www.wsdot.wa.gov/publications/manuals/mutcd.htm
Standard Plans for Road, Bridge, and Municipal Construction (Standard Plans), M 21-01, WSDOT
 www.wsdot.wa.gov/publications/manuals/m21-01.htm
(3) Supporting Information
A Policy on Geometric Design of Highways and Streets (Green Book), AASHTO
Guidance On Traffic Control Devices At Highway-Rail Grade Crossings, Highway/Rail Grade Crossing Technical Working Group (TWG), FHWA, November 2002
 http://safety.fhwa.dot.gov/xings/collision/twgreport/
https://safety.fhwa.dot.gov/hsip/xings/docs/guidance_on_traffic_control_devices.pdf	Comment by Tevis, John: This is the correct reference address.

Railroad-Highway Grade Crossing Handbook—Third Edition, FHWA, 2019 August 2007
http://safety.fhwa.dot.gov/xings/com_roaduser/07010/
https://safety.fhwa.dot.gov/hsip/xings/com_roaduser/fhwasa18040/
Manual on Uniform Traffic Control Devices Part 8. Traffic Control for Railroad and Light Rail Transit Grade Crossings
 http://mutcd.fhwa.dot.gov/htm/2009/part8/part8_toc.htm








[bookmark: 1350.03_Plans_][bookmark: _bookmark2]1350.03	Plans	Comment by John Tevis: Reviewers: There has been a lot of slicing and dicing of this section. Maybe this Section 1350.03(1)(a) might be easier to review by viewing it with “No Markup”.
(1)	Proposed Improvements
(a) Sight Distance	Comment by Tevis, John: Here in subsection (a), designers are directed to Exhibit 1350-1 but informed that the sight distances are suggestions as they may not be attainable.  It then follows-up with the RCW and establishes the minimum distance along the highway and the tracks that shall be clear of obstructions.  As such, a Design Analysis would be required if the minimum 100ft is not attained.
A railroad grade crossing is comparable to the intersection of two highways where a sight triangle is kept clear of obstructions (including vegetation) and may be or it is protected by a traffic control device. When designing for these locations, provide for both corner and clearing sight distance. The desirable 	Comment by John Donahue: A clear statement to the designer – what do I need to do.
Corner sight distance allows a driver traveling towards a crossing to see an approaching train at a distance that allows the vehicle to stop well in advance of the crossing if signals, or gates and signals present. (see Exhibit 1350-1, Case A.)	Comment by John Donahue: Distinguishing these more clearly for the designer.
Clearing sight distance allows a driver stopped at a crossing to see far enough down the tracks that they may decide to proceed and cross those tracks before a train, approaching at its maximum allowable speed, reaches the crossing (see Exhibit 1350-1, Case B.)  

For Cases A and B, the minimum distance for removing signs, brush and timber in the vicinity of the grade crossing that obstruct the view of an approaching train is 100 feet, measured along the tracks from the crossing.	Comment by John Tevis: This is added so that Designers know that the distance values for Cases A & B are desirable and that the minimum distance for both Cases A & B is 100 feet. 


See RCW 47.32.140 regarding requirements	Comment by Tevis, John: This is moved down below the next paragraph fir better order and modified.
 if signals, or gates and signals, are not present (see Exhibit 1350-1, Case 2). Sight distances of the order shown are desirable at any railroad grade crossing not controlled by railroad flashing light signals or gates (active warning devices).Attainment of optimal Among the challenges associated with providing sight distances at railroad grade crossing locations are is often difficult and impracticable due to topography, and terrain. Even in flat, open terrain, the growth of seasonal crops or other seasonal vegetation, and can create a permanent or seasonal sight distance obstruction. Furthermore, the properties upon which obstructions might exist are commonly owned by the railroad or othersstructures or other obstructions in properties that the sight lines cross, including the railroad. Evaluate, with the HQ Railroad Liaison, and document the need to installation of active control devices (such as signals or signals and gates) at any locations where the distances in Exhibit 1350-1 adequate sight distances cannot be provided or maintained over time. Include Contact the HQ Railroad Liaison to engage communication with the subject railroad and the WUTC in your the evaluation.	Comment by Raezer, Connie [2]: Recent guidance related to connected and automated vehicles suggest that no passive crossings should be installed…but I am sure that site specific info should apply.	Comment by John Tevis: The Designer needs to contact the HQ Railroad Liaison. Not the subject railroad or the WUTC.
The driver of a vehicle stopped at a crossing with signal lights but no gates needs	Comment by John Tevis: This does not match the law.
to be able to see far enough down the tracks from the stop bar to be able to cross the tracks before a train, approaching at maximum allowable speed, reaches the crossing (see Exhibit 1350-1, Case 1).
	Comment by John Donahue: Don’t reference WAC as a requirement – our policy is what the engineer references when designing and seeking exceptions from the policy.	Comment by John Donahue: Moved this to the corner sight distance language.

[image: ]	Comment by Tevis, John: This Exhibit is old as it is based on a WB-60 Truck. So, it is being replaced with the latest Diagram and table from the 2018 AASHTO Green book (Table 9-29 on page 9-167) below based on a WB-67 Truck.



WSDOT Design Manual M 22.01.07 July 2010
Page 1350-5

dt   =	Sight distance along railroad tracks (ft) dh  =	Sight distance along highway (ft)
de  =	Distance from driver to front of vehicle (8 ft) D   =	Distance from stop line to nearest rail (15 ft)
W  =	Distance between outer rails (single track W=5 ft)

Notes:
· Adjust for skewed crossings.
· Assume flat highway grades adjacent to and at crossings.

Vv   =   Velocity of vehicle (mph) 
 F   =   Coefficient of friction
Vt    =   Velocity of train (mph)  
 L   =   Length of vehicle (65 ft)

	

Train Speed (mph) Vt
	
Case 1: Departure From Stop
	Case 2: Moving Vehicle

	
	
	Vehicle Speed (mph) Vv

	
	
	10
	20
	30
	40
	50
	60
	70

	
	
	f=0.40
	0.40
	0.35
	0.32
	0.30
	0.29
	0.28

	
	Distance Along Railroad From Crossing dt (ft)

	10
	240
	146
	106
	
	100
	105
	111
	118

	20
	480
	293
	212
	198
	200
	209
	222
	236

	30
	721
	439
	318
	297
	300
	314
	333
	355

	40
	961
	585
	424
	396
	401
	419
	444
	473

	50
	1,201
	732
	530
	494
	501
	524
	555
	591

	60
	1,441
	878
	636
	593
	601
	628
	666
	706

	70
	1,681
	1,024
	742
	692
	701
	733
	777
	828

	80
	1,921
	1,171
	848
	791
	801
	833
	888
	946

	90
	2,162
	1,317
	954
	890
	901
	943
	999
	1,064

	
	Distance Along Highway From Crossing dh (ft)

	
	69
	135
	220
	324
	447
	589
	751

	Design sight distance for a combination of highway and train vehicle speeds and a 65-ft truck crossing a single set of tracks at 90° (AASHTO).


Source: A Policy on Geometric Design of Highway and Streets, 2004, by the American Association of State Highway and Transportation Officials.






[image: ]        [image: ]	Comment by Tevis, John: This is the updated Exhibit 1350-1 based on a WB-67 Truck from the 2018 AASHTO Green book (Table 9-29 on page 9-167). The friction factor “f” is not in the AASHTO version and we don’t need it here so we removed it from the chart.
   CASE A: Corner Sight Distance                                                 CASE B: Clearing Sight Distance	Comment by Nizam, Ahmer: Cases 1 and 2 renamed to match AASHTO 2018, updated Table 9-29’s cases A and B.
                     (Moving Vehicle)				                      (Departure from Stop)




dh  =  Sight distance along highway (ft)
dt   =  Sight distance along railroad tracks (ft) 
de  =  Distance from driver to front of vehicle (8 ft) 
D  =  Distance from stop line to nearest rail (15 ft)

Notes:
· Adjust for skewed crossings.
· Assume flat highway grades adjacent to and at crossings.

W  =  Distance between outer rails (single track W=5 ft)
Vv   =  Velocity of vehicle (mph) 
Vt   =  Velocity of train (mph)  
 L  =  Length of vehicle (73.5 ft)

	Train Speed Vt (mph)
	Case B: Departure From Stop
(Feet) [1]
	Case A: Moving Vehicle

	
	
	Vehicle Speed (mph) Vv

	
	0
	10
	20
	30
	40
	50
	60
	70
	80

	
	Distance Along Railroad From Crossing dt (Feet) [1]

	10
	      255
	155
	110
	       102
	102
	106
	112
	  119
	127

	20
	      509
	310
	220
	        203
	205
	213
	225
	  239
	254

	30
	      794
	465
	331
	305
	307
	319
	337
	  358
	381

	40
	    1,019
	619
	441
	407
	409
	426
	450
	  478
	508

	50
	  1,273
	774
	551
	509
	511
	532
	562
	  597
	635

	60
	  1,528

	929
	661
	610
	614
	639
	675
	  717
	763

	70
	  1,783
	1,084
	771
	712
	716
	745
	787
	  836
	890

	80
	  2,037
	1,239
	882
	814
	818
	852
	899
	  956
	     1,017

	90
	  2,292
	1,394
	992
	915
	920
	958
	1,012
	     1,075
	1,144

	
	Distance Along Highway From Crossing dh (ft)

	
	69
	135
	220
	324
	447
	589
	751
	931

	Design sight distance for a combination of highway and train vehicle speeds and a WB-67 (73.5-ft) truck crossing a single set of tracks at 90° (AASHTO).   
Note: [1] Values shown in Case A and Case B are desirable. Refer to DM1350.03(1)(a) for the minimum value.

De=


Source: A Policy on Geometric Design of Highway and Streets, 2018, Table 9-29, page 9-167 by the American Association of State Highway and Transportation Officials.
Sight Distance at Railroad Crossing 
Exhibit 1350-1

image1.png
: t
3 g
ks
l
lv,
o
L
LR e
Stop /= Sop / |1
Cink. ting -

CASE 1: Departure From Stop

CASE 2:  Moving Vehicle
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