)
=

G

Mead Te el
NRITS S

I u nt EXPERIENCE EXCEPTIONAL ,
National Rural Intelligent Transportation Systems Annual Meeting and Exhibition
August 13-16, 2023

Joint Annual
Inspections
Save Lives:
Case Studies
from the
Midwest

August 15, 2023
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* MUTCD Parts 4 & 8

* Guidance for
Determining Time
Re?uirements for
Traffic Signal
Preemption at
Highway-Rail Grade
Crossings

. A%‘ency policies on
when to interconnect
traffic signals

* Agency policies on
how to operate
interconnected traffic
signals
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m1 DEPARTMENT OF
TRANSPORTATION

GUIDE FOR DETERMINING TIME REGUIRMENTS FOR
TRAFFIC SIGNAL PREEMPT ION AT HIGHWAY-RAIL GRADE CROSSINGS

City Ada Date 1401300
Caunty Ak Compieted by 0
Di=wrict District 1 District Acpraval 0
N |(‘4rxem Slluul Paralel Sreet Name

]
@ Traic Sonal <5 Pl St

Crassing Sreet Name
[

Wiy Denica

Railmad 0 Rairaad Cortact 0
Crassing DOTE 0 Phane 0
SECTION 1: RIG HT-OF-WAY TRAN $FE R TIME CALCULATION
Prasm pt verification and responss time Femarks

1. Traflc: Signad P dlefay time (e 1 o |
2. AR Commller msponse §me to preempt fsec | Tygicaly leftas)_ 2[00 | commbersee: asca

3[ oo ]

3. Preempt verification and response time (sec): add lines 1 and 2.

Wersion 1.4

i of (R, 222)
GUIDE FOR DET TIME FOR
TRAFFIC SIGNAL PREEMPTION AT HIGHWAY-RAIL GRADE CROSSINGS
City Data
County Completed by
Region Region Approval
Crossing Parallel Street Name
Select North Arrow: Street
T Traffic Signal ¢§ E> Parailel Street  ©T0S8ing Street Name
Track
Wik
]
X Warning Device
Radroad Railroad Conlact
Crossing DOT ¥ Phone

MP.

NOTE: After approval by the Region, a copy of this form, along with the traffic signal design sheets and the phasing diagrams for
normal and preempted operation, shall ba placed in tha traffic signal cabinel. See Saction 7 for traffic signal timings.

SECTION 1: GEOMETRY DATA & DEFAULTS

Longest confiicting vahicle time
4 Lorgest conficing . Femarks
5 Mt grsen Sme during right ofway Sanster (ssc) 5| oo St in preempior setings
& b greses Sma churing right-afwary Sansfer fsac) e| oo
7. Yelow change time T aa Longest Paired Set
8 Red deamnoe fme B aa Longest Paired Set

o]

9. Longest conficing wehiicie time (sec): add lines 5 frough 4.

Apsnrrs

[

oven

(]
O = Offset distance to Left-turn stop bar (ft)

€50 = Clear storage distance (ft)
L N MTCD = Minimum track clearance distance (ft)
SBD = Stop bar setback distance (ft)
DVL = Design vehicle length (ft)
L= Queus start-up distance,
also stop-line distance (ft)

] B = Distance from curb line to center of nearest
lane receiving left tums (ft)
8 = Angle of turn [degrees)

Longest confiicting psdes frian tms
10, Longest conficiing pedestion phase number{s) ml:| Femarks
1. Minimurn wadk time dudngright of way tmnsfer (s 1| oo
12, Pudsstion desrarce Smeduing right ol wary s (sac) a0 Use: far page vaues

13. Vekicle yellow change §me, ¥ notincuded on ine 12 @ec) B2 a0 Lbser fror page values
. Vekicle md dearance §me, ¥ noti ine 12 fac] 14 a0 LUse front page values

15. Longest confliciing pedestian Sme (seck add lines 11 through 14

Longest confiicting vahicle or pedestrian time

16, Longest confliciing vehicle or pedestdan tr =} mandrmum of lines 9 and 15

Page 1

GEOMETRIC DATA FOR CROSSING
1. Clear slorage distance (CSD, feet)........

. Minimurn track clearance distance (MTCD, fest),

. Stop bar sethack distance (SBD, feat).
. Wikth of receiving approach (B, faet]

2

3.

4,

5. Offsat distance of left tumn stop bar (OSB, fest)........
6. Approach grade. % ( 0 if approach is on downgrada)
7 i

. Angle of m at

18, dagreas).

Bomarks

i

2 17

3J ™% | Erer 0 Wrosiop bar s present
)

Y

6] T |

.

DESIGN VEHICLE DATA
B. Select Dasign Vehicla from Dropdown
9. Default design vehicle length (feat).

us
ased on Selected Design Vahicle

a. Additional vehicla length, if neaded (feet).
10. Total design vehicle length (DVL, feat).....
11. Centerfing turning radius of design vehicls (R, fea
12. Passangar car vahicla langth (LV, faat)....

Use anly d "Cther” Salacted as Dessgn Vahicla
LG+ L8a

Based on Selected Design Vehicle

Dafaull Vaks




* Agency policies
regarding the
joint inspection
of preempted
crossings

* Standard practice
involves timing of
train movement
(when possible),

otherwise train
movements are
simulated

Mead&Hunt

CITY: [OPERATING AGENCY:

| Ada Mn/DOT

HIGHWAY INTERSECTION: M/ DOT DISTRICT:
District 1

RAILRDAD COMPANY: RAILROAL INVENTORY NUMBER:

2. RAILROAD PREEMPTION PHA SING 5
1A

[OPERATION {pefrned/ actused |k

Flashe rs, no gates. 452

DETECTOR MODELTYPE: EVP PRESENT? CONRARMATION LIGHTS PRESENT

M AK IMUM TRAIN 5|

(MPH}: NUMBER OF TRACKS: ROADAWAY CHANGES?

NUMEER OF TRAINS PER DAY {and any hephul addifional informasion): (WORKING MANUAL PREEMPTION SWITCH IN CABINET?

DATE OF MOST CURRENT RAILROAD PLANS {in bungalowk LOOPS UPSTREAM OF TRACKS {f vehicks must stap before racks}?

APPROACH AND ISLAND
b=dand:
5.RAILROAD

TYPE OF BACKUP POWER:

Equiprnent Resparse: (Buffer) Time: =y

| WisDOT RAILROAD PREEMPTION INSPECTION FORM

TRAFFIC SIGNAL INSPECTION |

INSPECTION
DATE.

COMPLETED BY:

RAILROAD INSPECTION | DATE OF LAST

COMPLETED BY: INSPECTION:
2. LOCATION DATA

HIGHWAY INTE! MLINICIPALITY: COUNTY:

THAFFIC SIGNAL OPERATING AGENCY:

SIGNAL 1D {ex, 51056)

SIGNAL CONTAC

T: SIGNAL CONTACT PHONE !

RAILROAD OPERATING COMPANY:

RR CROSSING ID: (ex. 30176EX)

RR CONTACT.

RR CONTACT PHONE:

THAFFIC SIGNAL EMERGENCY CONTACT NUMBER

| RAILROAD EMERGENCY Ci

3. RAILROAD DATA
ACTIVE WARNING DEVICES:

4. TRAFFIC SIGNAL DATA

CABINET TYFE:

ONTACT NUMBER:

CONTROLLER MAKE & MODEL:

[ 3 or d-Cuadrant Gates 0 2-Ouadrant Gates (] Flashers 0TS OTs2
MAXIMUM TRAIN SPEED (MPH): SPEED RANGE TYPE OF SIGNAL BLANKOUT SIGNS PRESENTY
OVER XING (MPH): PREEMPTION:
L1 Advanced (1 Simultansous | [ Yes [ No
NUMBER OF TRAINS PER DAY HNUMBER OF OTHER TYPES OF DOES RR PREEMPT HAVE PRIQRITY?
TRACKS: FREEMPTION
O Emergency Vehicle DOYes 0OMNo
O BusTransit
AVAILABLE CIRCUITS: BATTERY BACKLP BATTERY BACKLUP COMMUNICATIONT?
PRESENT?
OAPPT CAPT 0OGD OHC OSup OXR OYes ONo OYes [ONo

USED CIRCUITS:
OAPPT _OAPT O GD
CIRCUIT NOTES:

OHC OSwp OXR

AVAILABLE CIRCUITS:
OAPPT O APT CIGD
USED CIRCUITS:

OHC OSup OXR

Train arrwved =
Wesarmared Tal Werrire Tine]
Fairoad equ =

COES MEASURED W ARMIMG TIME MEET DR EXCEED MECIMUIR W ARRING TIME MEECED B TRAFFIC SIGH,
HIGHWAY

RAILROAD

MWT « CT + BT):

Exta Warring Tirna (wilederyglesd B APPT = Advancad Pedestrian Prssmption XR =lstand Circuit | CIAPPT CIAPT C1GD CIHEC CSup CIXR
@ =k - APT = Advanee Proemption VEHICULAR FHASES PRESENT.
Minimum Warning Timn = R Masivgae desceRR bufler GD = Gate Down 01 02 03 04 O5 O68 OF O8
fer S for rverson 0 e HE = Health Circuit PEDESTRIAN PHASES PRESENT. | OTHER PHASES PRESENT:
Sup = =H 06 08
Advancs Preemaon Times: 4 w0 RAILROAD P R
[P T e————— . RAILROAD SETTINGS DESIGNED MEASURED NOTES
aquipmen! B
- E nt Reaction Time (ERT): )
IELD TESTING AND INSP N Ruemon: Reacton Tine {ERT) i
> Advanced Pedestrian Pf?&'np“ﬁll Time
5 sars: GArP Ty suc. suc.
Test &) 1 [ 2 [ 3 [ 4 Advanced Preemption Time (APT): .y
Traints Dimecion of Trave | | |
Cumnulaive Trme (oac) Minirnurn Warning Time (MWT): sec.
Precengd call received af ‘Addilional Clearance Time (CT): o
iolerance. /i -
[ TogEes o gEes
Ga demceni canmpleed o T gaes nogaes no gaes Butfer Time (BT): s8E.
End o imck dearancs g (= o Fack cearaoe yelow) Total Warning Tims

6. DESIGN RAILROAD PREEMPTION PHASING SEQUENCE

Pedesirian

Page 10f 2




Questions to be Answered in the Field

* Do pre-signals (if used) operate as expected during normal operation?

* Does the traffic signal behave as expected when the preemption call comes
in?
— Exit existing phase in the manner designed by serving only minimum values (Walk,
Green, and Flashing Don’t Walk)

* Do blank out signs activate (if used) to prevent movements toward the
crossing as expected?

* Does the traffic signal provide the minimum track clearance green?

— If there is a gate down circuit, does it rest in track clearance green until the gate
down circuit is received?

- If the gate down circuit is activated early, does the signal wait until the minimum
track clearance green is served before exiting?

* Does the traffic signal serve only the phases not in conflict with the
crossing after exiting track clearance green phase?

Mead&Hunt




>
g %kalj}
|\R II -II-S Portland 23
National Rural Intelligent Transportation Systerr Annual Meeting and Exhibition
Conference + Exhibit August 13-16, 2023

Mead&Hunt



Case Study: Shepard Road
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Case Study: Shepard Road <)

* Right turn overlap LIMITED PRE-SIGNAL RI-_\_TION &
was not designed for ]

pre-signal operation

* Original cabinet was
uniquely hardwired
for non-NEMA
operation while new
cabinet was
standard NEMA

° NeW Controller EA) = e ,,...."..1.-1._3.53-@"&@{1_‘;};5______
programmed to — =
exactly match ' '
original
programming

Mead&Hunt I



Case Study: Lexington Avenue
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MIN. WARNING Tipe
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mnu o !:
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—— N0
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Case Study: State Street

Preemption design
included advance
preemption and gate
down circuit

Controller
programmed
assuming standard
preemption panel use

New cabinet utilized
original preemption
panel which did not
release advance
preemption call when
gate down circuit
activated

Mead&Hunt



Railroad Operation Certainty?

APPROACH CIRCUIT DISTANCE CALCULATION TABLE| TRACK 1 TRACK 3
BASE WARNING TIME 30 SEC 30 SEC
PLUS TIME FOR CLEARANCE DISTANCE > 35' 0 SEC 0 SEC
EQUALS PLANNED WARNING TIME 30 SEC 30 SEC
PLUS TIME FOR EQUIPMENT RESPONSE 2 SEC 2 SEC
PLUS TIME FOR TRAFFIC SIGNAL PRE-EMPTION 37 SEC 37 SEC Ar us 2 .
EQUALS CIRCUIT APPROACH TIME 69 SEC 69 SEC @
TIMES MAXIMUM PLANNED TRAIN SPEED 10 MPH 10 MPH sha b dhepgid
TIMES RATIO OF FEET PER SECOND TO MILES PER HOUR 1.467 1.467
EQUALS APPROACH CIRCUIT DISTANCE 1013 FT 1013 FT EvEe
ACTUAL MEASURED APPROACH CIRCUIT DISTANCE FT FT 4 i

ANY FRACTIONAL VALUE INCREASED TO FULL UNIT

* Are we getting the designed amount of
time between advance preemption and
the start of the flashing lights?

* How much time between the start of
the flashing lights and gate down?

* |s the total time guaranteed?

Mead&Hunt




Case Study: State Street

Tue 05-09-2023 14:05:01.78 DI14: OFF Only 8 of 26 events (30.8%) provide

Tue ©5-09-2023 14:05:20.58 MD/GCP1K: DOWN
Tue ©5-09-2823 14:85:20.67 1SSCC: VI1 Off L

Tue ©5-09-2023 14:05:21.02 2BELLK: ON Mln TraCk Clearance Green
Tue ©5-09-2023 14:05:21.09 EN1: Lamps On i

Tue ©5-89-2023 14:05:21.10 EN2: Lamps On

Tue ©5-09-2023 14:05:21.12 EB1: Lamps On

Tue ©5-09-2023 14:05:21.14 EB2: Lamps On

Tue 85-09-2023 14:05:21.35 1SSCC: 1 L1 Flashing

Tue ©5-89-2023 14:05:21.35 1SSCC: 1 L2 Flashing

Tue 85-089-2023 14:05:21.35 1SSCC: 2 L1 Flashing

Tue ©5-09-2023 14:05:21.35 1SSCC: 2 L2 Flashing

Tue ©5-09-2023 14:85:21.35 1SSCC: 1 Bell On

Tue ©5-89-2023 14:85:21.35 1SSCC: 2 Bell On

Tue ©5-09-2023 14:05:23.45 EB2: 61 FPM

Tue ©5-09-2023 14:05:23.47 EB1: 6@ FPM

Tue ©5-89-2023 14:05:23.95 EN2: 6@ FPM

Tue ©5-09-2023 14:05:23.97 EN1: 6@ FPM

Tue ©5-09-2023 14:85:25.01 EB2: 24.9 A DC

Tue ©5-09-2023 14:05:25.93 EB1l: 8.8 A DC

Tue ©5-09-2023 14:85:25.49 EN2: 23.8 A DC

Tue ©5-89-2023 14:85:25.51 EN1: 7.3 A DC

Tue ©5-09-2023 14:05:29.19 1GCK: DOWN

Tue ©5-09-2023 14:05:29.20 2GCK: DOWN

Tue ©5-89-2023 14:05:29.57 1SSCC: 1 GC De-energized

Tue 85-89-2023 14:085:29.57 1SSCC: 2 GC De-energized

Tue ©5-89-2023 14:05:38.62 GPK: OFF

Tue ©5-09-2823 14:85:30.95 1SSCC: VI8 Off

Tue ©5-09-2023 14:05:37.71 2GDK: DOWN

Tue ©5-09-2023 14:05:39.41 1GDK: DOWN

Tue ©5-09-2023 14:06:30.26 ISL1K: DOWN

Tue B85-09-2023 14:06:30.38 (XNG)WARN TIME TK1 INFO: 7@ sec
Tue ©5-09-2023 14:09:42.36 ISL1K: UP

Mead&Hunt




Case Study: Shepard Road

* 16 of the 16 events
(100%) do not
provide the 26
seconds of APT as
designed

7 of the 16 events
(73.8%) do not
provide the total B RN X L S |
time (56 seconds) as s s b e o
designed —p} ey — A==
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Joint Annual Inspections Save Lives

Source: Sun-Times
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NRITS Joint Annual Inspections Save Lives:
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Conference + Exhibit

Case Studies from the Midwest }’?.ﬁtiinﬂhﬁ?’

Thank you.

Joanna Bush, PE
joanna.bush@meadhunt.com
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