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Problem Statement

* Increased exposure at grade
crossings due to train frequencies
and traffic volumes.

. Short jchroglt storage at adjacent
signalized intersections may lead to
queuing on the track.

« Highway and rail vehicle collisions
are costly in terms of damage and
delay but ultimately in loss of life.
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Current Solutions

* Closure / Consolidation

1) Introduction

» Active Warning Devices
o Traffic Signal Preemption
 Four Quadrant Gates

» Grade Separation
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Potential Solution

« Use vehicle detection to determine if
1) Introduction a crossing is clear

— Provides dynamic control of the exit
gate

* Less delay between entry and exit
gate descent

« Extends the exit gate delay only in
GLXS 2014 57 the direction of a ‘trapped’ vehicle.
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Radar Installation
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Federal Highway Administration Grants
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US.Department of Transportation
Federal Highway Administration

1) Introduction

» Two grants totaling $1,263,800 to
NC Department of Transportation

— 7 Sites, 3 Currently

» Two phases of ITRE study:

— Passive Portion

— Active Portion
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North Carolina Projects

< . )
i""‘w Piedmont Improvement Program Projects

. P-5205-Graham to Haw River Passing Siding
P-5204-McLeansville Rd. (HGS) and Curve Realignment (G,H)
(-4901A-Bowers to Lake Double Track (G,5X)

C-4901B-Upper Lake Rd. (HGS)

C-4901C-Tumer Rd. (HGS) P-5201-Morrisville Parkway

(G,RGS,H)

1-2304AE-Duke Curve (G)

/ :Ijig_hfoi nt

" Thomasville
U-3459-Klumac Rd. (RGS)

U-4716A-Hopson Rd. (RGS) /
\ i | U-4716B-Church Street Extension (H) .~
it U-4716(-Nelson-Clegg Passing Siding (G)

P-5206A-Peeler Rd. (HGS)
P-5206B,C,D-Reid to N. Kannapolis Double Track (G,RGS,H)

P-5208A,(,G-Haydock to Junker Double Track (G,RGS,SX

)
it 1 ¥ Detection Site

4
8
1
)

Charlotte P-5208E-Caldwell Access Rd. (H,SX)
P-5208F-Caldwell Rd. (HGS) . H
IECKLENBUR, P 3208t crer. 65 Goal: 90 mph Train Speed
N~ P-5002A-Church Street (H) PT——
P-50028-NC Music Factory Blvd. & MaxwellCt. Extension (H) e PSS
P-5002C-NS/CSX Main Line Grade Separation (G,RRGS,H) HGS  Grade Separation, HWY over R |+ ‘
RRGS  Grade Separation, RR over RR “
G Railroad Roadbed Grading
Private Crossing Safety Initiative (PCSI) Projects totaling $1.3M will be constructed in Alamance, Cabarrus, Guilford, Orange, Rowan & Wake Counties. K RRor HWY Stream Grossing e’
Projects subject to change based on the availability of funds and approval of essential environmental documents. H__tigwayWok June 2013
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Exit Gate Operating Modes (EGOM)

Hellman, Adrian, and Tashi Ngamdung. 2009.
lllinois high-speed rail four-quadrant gate

reliability assessment. U.S. Department of - . . - -
Transportation, Federal Railroad Train Approach Tram Arm E:! I_ﬂlﬂlttllt'rlt Train | Tram Cl‘?ﬂfﬁ
Administration, DOT/FRA/ORD-09/19 . 20 Sec Minimum' 5| Present |Buffer Time
u Total Warning Time
o
. R = All Lights Flashing
¥
— % 5
2 Clearance | Entr
. . % .E g Time G;;:ce Entrance Gate Horizontal Lights
2) Literature Review it E 4 i 3 Sec Min? | Descends 5 Sec Minimum Before Train Armival
g |E |23 Off
Elw |=E
5 < g =|O Exit Gate Delayed Exit Ga
s (] Lo te Ve te . ;
& a8 % | (Timed or Faisafe Mode) | Descends | EXit Gate Horizontal
- % ..E 5 . [_|.=-| Gates
2]
§ = g & -8 OR. Ascend
= -
v |5 |58 |~ .
= ‘5 < 5 u No Fehicle
g = o 5 Detected | Exit Gate ) )
5 L - Clearance | Descends Exit Gate Horizontal
8 o .y Time
d ;
A Vehicle Detected "\ *HCle Clears Exit Gate
Exit Gate Delayed> te Horizontal
Dezcends

| Time >
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Sensor Types

* Hilleary, Thomas, and Tarek Omar.

2012. A Radar Vehicle Detection System .
for Four-Quadrant Gate Warning Systems I n d u Ct IVE LOO pS Ra d a r
and Blocked Crossing Detection.

Washington, DC: Federal Railroad
Administration, DOR/FRA/ORD-12/24.

Typical Uses

Railroad
2) Literature Review Applications

Installation
Location

Cost

Life Cycle

Redundant
Coverage

Illinois
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Actuated Intersections

lllinois HSR
Connecticut NEC

Embedded in Roadway

May Cause Delay During
Installation / Maintenance

4 to 6 years

No

No Missed Detections

Radar Vehicle Detection Within
Four Quadrant Gate Crossings

Freeway Volume
Detection

lllinois Evaluation
North Carolina

Mounted Overhead

Higher Purchase Cost
10 years

Yes

No Missed Detections
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Crossing Equipment Bungalow

Southbound Radar
Detection Zone

Pole Mounted Radar 2
Pole Mounted Equipment Cabinet

Pole Mounted Video Camera
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Detection Zone
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Camera Image
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Delayed Exit Gate

Ellis Road, Durham, NC DOT#735236Y
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Gate Operations & Radar Detection Counts

3) Methodology
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Stages of Crossing Activation

Stage 1 Stage 2 Stage 3 Stage 4
| |

E .II .II .II .|
E Train Detected  Entrance Entrance Exit Gates Exit Gates
g by Approach Gates Start Gates Fully Start Down Fully
E Circust Down Deployed Deployed
!

Stage 3 Sta|ge 6 Stage 7 Stage 8
"ﬁ y M, y W \
E | I I .
g Exit Gates Tram Tram All Gates First Car
- Fully Arnives at Leaves Start Up Crosses the
E Deploved Crossing Crossing Nearest Bail
’ Island Tsland Head

Activation: From Train Detection on Approach to First Car Crossing Rail

) el
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Detection Classification and Anomalies

3) Methodology

Successtul Detection

Missed Detection

Critical Failure

False Detection
— Phantom Detection

— Rain or Snow Detection

GLXS 2014 % — Adjacent Lane Detection
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Mebane: 5t Street

Al city | Mebane, NC
e H
-~ Number

Local Land .
Commercial
Use

Introduction

Literature Review

- 4QG,
. 2 Cantilevers,
MethOdOIOgy Wartung 12 Flashing
2o Devices .
Pairs,
Preemption
e
Results
Number of
Daily Trains / 16 @ 60 mph
Speed
Number of
1 . 3NB,2SB
Conclusions Highway @ 35 mph
Lanes / Speed
12,290 (2010)
Collisions 7 (10, 10, 05, 87,
Acknowledgments car 81,80, 78)
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Durham: Ellis Road

1) Introduction

Durham, NC

Crossing
Elis Road

2) Literature Review

Local Land Industrial:
Use Heavy Vehicles
4QG,
Warning 1 Cantilever,
3) MethOdO]Ogy Devices 7 Flashing Pairs,
Preemption
Tracks 1 Siding, 1 Yard
Number of
4) RLUP[S ‘ Daily Trains / 16 @ 60 mph
N A Speed
Ao
SRR ey BELEE:
. 53 35 mph
5) Conclusions e Lanes / Speed 2 P
a2 lele 5,5 (2010
" e L T, 12 (10, 09, 08,
Collisions 06, 02, 01, 98,
6) Acknowledgments o 797'57)9' "
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Elon: Williamson Avenue
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Radar Vehicle Detection Within
Four Quadrant Gate Crossings

Elon, NC

722995V
Road Name Williamson
e gt WiLebanon Ave Avenue
T T e e, Local Land University:
Use Pedestrians
4QG,
. 2 Cantilevers,
Warning .
. 12 Flashing
Devices .
Pairs,
Preemption
Number of .
Tracks el
Number of
Daily Trains / 16 @ 60 mph
Speed
N:ir;:;;;’f 1NB,2SB
Lanes / Speed @A
ADT (year) 6,805 (2010)
Collisions 1(84)
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Vehicle Detection

Activations

Violating
Vehicles *

Car/ Stage | Stage | Stage
4 5-8

1) Introduction
Durham 75/3 41 /4 1/0 1/0 None

2) Literature Review

Elon 125/0 41/0 None None None
3) Methodology

Mebane 107/2 66/4 None None None
4) Results

Total 307/5 148/8 1/0 1/0 None
5) Conclusions

294

311

147

752

43/ 4
16%

41 /0
13%

66 / 4
48%

150 / 8
21%

6) Acknowledgments *Violating Vehicles cross after the start down of the entrance gate
Percentage is the number of activations with a violating vehicle
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Detection Classification and Anomalies
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Durham

Mebane

% of Total

S € c c c
38| g8|58
o Y (S (S c (S
gl 22| Fg8| 52
S o 7] v | £ o
a 0 a Q| an
125 0 3! 0
166 0 1 0
179 0 32 0
470 0 7 0
985% 0.0% 1.5% 0.0%

2 Radar sensitivity
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Rain or Show
Detection

o ~—» O

1
0.2%

o 2
38| =
8l =
oo | 8
T0O | £
< @)
0 0
1 0
2 0
3 0
0.6% 0.0%

False detection issue resolved by adjusting:
1 Radar mounting angle
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Conclusions

* 10 Seconds between entrance gate
down and exit gate start down

* 15 Seconds between gates fully
deployed and train arrival

« Radar detection system is very
reliable
pIEnc e — No Missed Detections
— 98.5% Successful detections
GLXS 2014 % — False detection issues were resolved
e — @ hdh ¥
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Conclusions

 11n 5 Activations have a violating
vehicle

 11n 3 Vehicles that arrive during
an activation violate the active

warning devices

5) Conclusions

» Currently collecting active data
GLXS2014 > ¢ for comparison
i
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