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BACKGROUND OF 
RAILROAD 

PREEMPTION 
PROJECT 



FOX RIVER GROVE, IL ï October 25, 1995 



NTSB Probable Cause Statement 
 

The Illinois Department of Transportation to 
recognize the insufficient time of the green 
signal indication for vehicles on northbound 
Algonquin Road before the arrival of a train at 
the crossing. 

FOX RIVER GROVE, IL - 1995 



NTSB Probable Cause Statement 
 

Contributing to the accident was the failure of the 
Illinois Department of Transportation and its 
contractors, the Illinois Commerce Commission, and 
the railroads to have a communication system that 
ensures understanding of the integration and working 
relationship of the railroad and highway signal 
systems. 

FOX RIVER GROVE, IL - 1995 



SO, WAS FOX RIVER GROVE AN ANOMALY? 
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FOX RIVER GROVE, IL - 1995 



1 Year In The News 
 

FOX RIVER GROVE, IL - 1995 

Å  May 15, 2007 ς Durham, NC 
Å  June 28, 2007 ς Palo Alto, CA 
Å  July 16, 2007 ς Lakeland, FL 
Å  July 26, 2007 ς Braintree, MA 
Å  August 7, 2007 ς Bossier City, LA 
Å  August 8, 2007 ς Phoenix, AZ 
Å  August 14, 2007 ς Ft Collins, CO 
Å  August 15, 2007 ς Chicago, IL 
Å  September 20, 2007 ς La Mirada, CA 
Å  September 28, 2007 ς Saginaw, TX 
Å  October 19, 2007 ς Savannah, GA 
Å  November 9, 2007 ς Houston, TX 

Å  November 14, 2007 ς Fort Worth, TX 
Å  December 9, 2007 ς Santa Ana, CA 
Å  December 10, 2007 ς Phoenix, AZ 
Å  January 25, 2008 ς Longwood, FL 
Å  January 26, 2008 ς Houston, TX 
Å  March 4, 2008 ς Oxnard, CA 
Å  March 4, 2008 ς Orlando, FL 
Å  March 6, 2008 ς Rockwood, MI 
Å  March 7, 2008 ς Cary, NC 
Å  April 19, 2008 ς Augusta, GA 
Å  May 20, 2008 ς Pompano Beach, FL 
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North San Fernando Blvd & North Buena Vista Street 

Burbank, CA  

What about Burbank? 



Left arrow

indications

Circular
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Railroad

warning

lights



The National Transportation Safety Board determines 
that the probable cause of this accident was the 
ŘŜǎƛƎƴ ƻŦ ǘƘŜ ǘǊŀŦŦƛŎ ǎƛƎƴŀƭǎΩ ǊŀƛƭǊƻŀŘ ƘƻƭŘ ƛƴǘŜǊǾŀƭΣ 
which displayed a flashing red arrow for the eastbound 
North San Fernando Boulevard left turn lane, 
improperly implying that, after stopping, the truck 
driver was permitted to make a left turn onto North 
Buena Vista Street.  Contributing to the accident was 
the lack of a raised median at the crossing that would 
have obstructed the path used by the truck driver to 
make the left turn. 

NTSB Investigation 



FRA Highway-Rail Grade Crossing Incident Report 

 

Line 41 ς Motorist Action 

Box 4 -  Stopped on Tracks 
 

GRADE CROSSING INCIDENT REPORTING 



FOX RIVER GROVE, IL - 1995 

Do we have a problem? 
 

²Ƙȅ ŘƛŘƴΩǘ ǘƘŜǎŜ ǇŜƻǇƭŜ ƎŜǘ ƻŦŦ ǘƘŜ ǘǊŀŎƪǎΚ 
 

Is it all driver error? 
 

Or, 
 

Was the preemption system designed correctly to 
clear them from the tracks before train arrival?  



Project Summary - Phase 1 
Now Complete 

Å Review existing ODOT practices, policies, standards, 
and specifications  

Å Develop recommended practice, policies, and 
standards to be included in Ohio Traffic Engineering 
Manual and/or OMUTCD 

Å Develop traffic signal controller and interface 
requirements for RR preemption 

Å Develop standard methodology to calculate 
appropriate preemption timing 

Å Provide training 



Project Summary - Phase 1 
Now Complete 

Substantial 
Changes to TEM 

 
Parts 4 and 8 

regarding Railroad 
Preemption of 
Traffic Signals 



Project Summary - Phase 2 

Å Identify and field survey all currently existing RR 
preempted traffic signals in Ohio 

Å LŘŜƴǘƛŦȅ ŀƴŘ ŦƛŜƭŘ ǎǳǊǾŜȅ ŀƭƭ ǘǊŀŦŦƛŎ ǎƛƎƴŀƭǎ ǿƛǘƘƛƴ нллΩ 
of a RR crossing that are not currently preempted 

Å Identify and field survey all traffic signals located 
ƎǊŜŀǘŜǊ ǘƘŀƴ нллΩ ŦǊƻƳ ww ŎǊƻǎǎƛƴƎ ǿƘŜǊŜ ǘǊŀŦŦƛŎ ǎǘƛƭƭ 
queues over crossing 

Å Recommend and prioritize improvements for each 
location 



Training Summary 
Highway Traffic Signals 

ÅBasic Traffic Signal Operations 

 

Highway-Rail Grade Crossing Warning Devices 

ÅTypes of Railroad Circuitry 

ï Conventional 3 Track Circuit 

ï Motion Sensor Circuit 

ï Constant Warning Time Circuit 

ÅNeed and Selection of Devices 

 

 



Training Summary 
Railroad Preemption of Traffic Signals 
ÅDetermination of Preemption Operation 
ÅWhen to Preempt 
ÅMUTCD Definitions 
ÅApplication of Railroad Preemption 
ÅODOT Guide for Determining Preemption Time 

Requirements 
ÅInterconnect Circuits 
ÅTraffic Signal Controller Units for Preemption 
ÅIntersection Design Requirements 
ÅProject Planning Considerations 
 



Training Summary 
 

Supporting Documents 

ÅODOT HRGC Warning System Interconnect Standard 

ÅPreemption Interface Panel Schematic 

ÅODOT Traffic Engineering Manual 

ÅAREMA C&S Manual selected sections 
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FIXED (PROGRAMMABLE) END OF MIN. GREEN 

YELLOW MAY BEGIN (IF W+PC TIME IS COMPLETE) 
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RING 2 5 - 6 - 7 - 8 

VERTICAL  LINES  REPRESENT 

ñBARRIERSò 

8 PHASE SEQUENCE 

TWO BASIC RULES: 

1. ONLY ONE PHASE ON AT A 

TIME PER RING. 

2. CONCURRENT PHASES 

MUST BE ON SAME SIDE OF 

BARRIER. 
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PED PUSHBUTTONS  

ON CORNERS 



TYPE170 

Controller Unit 

 

 

TYPE 2070 

Controller Unit 

 

 

TYPE 2070N 

Controller Unit 

(NEMA Adapter) 

 

 

 

NEMA TS2 

Controller Unit 



GRADE CROSSING WARNING DEVICES  
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Shelf Mount DC Track Relay 



Plug-in ñBò Relay for Preemption 



1T 2T 3T 

1TR 

WESR 

2TR 

ESWR 

3TR 

MT   20 sec 

CT                              0 sec 

MWT  20 sec 

 

MWT  20 sec 

ERT                           2 sec 

Approach Time 22 sec 

 

Approach Length @ 30 mph = 968ô 

CONVENTIONAL 3 TRACK CIRCUIT 

968ô 

INSULATED JOINT  

DEFINES CIRCUIT  

LIMITS 



OMUTCD Section 8D.06  Train Detection  
 
Standard: 
 
     Flashing-light signals shall operate for at least 20 
seconds before the arrival of a train. 
 

Railroad Warning Times 



Railroad Warning Times 

AREMA Part 3.3.10 
 
Prescribed or Minimum Warning Time (MWT) ς the 
least amount of time active warning devices shall 
operate prior to the arrival of a train at a highway-rail 
grade crossing. 
 

MWT = Minimum Time (MT) + Clearance Time (CT) 
 

MT = 20 seconds per MUTCD 



Railroad Warning Times 

AREMA Part 3.3.10 
 

Clearance Time (CT) ς If the minimum track clearance 
distance (MTCD) exceeds 35 ft, clearance time is one 
second for each additional 10 ft, or portion thereof, 
over 35 ft.  
 

Clearance Time may also be added by the public 
agency or railroad to account for site specific needs 
such as additional time for simultaneous preemption, 
additional gate delay time and/or adjacent track 
clearance time.   



Railroad Warning Times 

AREMA Part 3.3.10 
 

Buffer Time (BT) ς is discretionary and may be 
provided in addition to MT and CT to accommodate 
for minor variations in train handling (and changes 
in ballast resistance). 
 

Typically 5 to 10 seconds (determined by RR) 
 

bƻǘŜΥ  .ǳŦŦŜǊ ¢ƛƳŜ Ƴŀȅ άŘƛǎŀǇǇŜŀǊέ ŦǊƻƳ ŀŎǘǳŀƭ 
warning time if train accelerates while approaching 
crossing.  Therefore, do not include BT in 
preemption calculations. 



Railroad Warning Times 

AREMA Part 3.3.10  Operating Parameters 
 

Total Warning Time (TWT) ς the sum of Minimum 
Warning Time and Buffer Time. 
 
This is the warning time typically programmed into 
the railroad control equipment. 
 
 
                     TWT = MWT + BT  



Railroad Warning Times 

AREMA Part 3.3.10 
 

Equipment Response Time (ERT) ς the time for 
railroad control equipment to detect an approaching 
train, measure the speed of the approaching train 
and begin to predict the programmed warning 
times.   
 
Typically 4 to 5 seconds as recommended by the 
equipment manufacturer and specified by the 
railroad. 



Railroad Warning Times 

AREMA Part 3.3.10 
 

Advance Preemption Time (APT) ς the time as 
specified by the Public Agency to provide advance 
notification of an approaching train prior to 
activation of the highway-rail grade crossing warning 
devices for preemption.  Buffer Time (BT) should be 
considered to be zero when calculating APT.   



Railroad Warning Times 

AREMA Part 3.3.10  Operating Parameters 
 

Total Approach Time (TAT) ς the sum of Total 
Warning Time and Equipment Response Time and 
Advance Preemption Time. 
 

TAT = TWT + ERT + APT 
or 

TAT = MT + CT + BT + ERT + APT 
 

Total Approach Distance in feet (TAD) = 
TAT x 1.47 x Max Authorized Train Speed (mph) 



Railroad Warning Times 



Total Approach = MT + CT + BT + ERT + APT 
 

 
The railroad typically determines BT and ERT. 
 
The railroad and the public agency can both add CT for 
site specific needs. 
 
The public agency responsible for the traffic signal 
must provide APT to the railroad so they can complete 
circuit design. 

Railroad Warning Times 
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Approach Length @ 30 mph = 968ô 
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Typical DC based crossing controls. 



Lƴ ǘƘŜ ƭŀǘŜ мфслΩǎΣ ǘƘŜ ŦƛǊǎǘ {ƻƭƛŘ {ǘŀǘŜ aƻǘƛƻƴ {ŜƴǎƻǊ 
was developed for train detection. 
 

It was built on principles from the AFO track circuit. 
 

The Motion Sensor provided a means to determine if 
a train was moving toward the crossing, moving away 
from the crossing or stopped within the approach 
circuit to a crossing. 
 



MOTION SENSOR CIRCUIT 

MT   20 sec 

CT                              0 sec 

MWT  20 sec 

 

MWT  20 sec 

ERT                           3 sec 

Approach Time 23 sec 

 

Approach Length @ 30 mph = 1012ô 

1012ô 

TERMINATION SHUNT 

DEFINES CIRCUIT  

LIMITS 

R1 T1 

R2 T2 



MOTION SENSOR 


