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Motivation

Texas leads Nation in flood-related deaths

e Majority of deaths caused by motorists driving
through moving water (Low Water Crossing,
Nighttime)

* 18-24 inches of moving water sweep away truck, 6
inches for small car

* Impractical to raise /remove all low water crossings

* Low-cost means to better alert driving public to these
risks
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Low Water Crossing Management Approaches —
State of the Practice Review

* Developed a synthesis of relevant information by reviewing the
research literature and state policy documents regarding low
water crossing related issues.

* Review was further divided into following categories:
* Safety Issues
* Countermeasures and Design Alternatives
* Behavioral Issues
* Consequences
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Survey Management Approach

e Surveyed TxDOT and other national agencies
 LWC design and countermeasure implementation protocol
* Criteria and methods for diagnosing problems and choosing advanced
alternatives,
 LWC inventory and management approaches.
* Findings
* 88% respondents indicated that the area offices do not have formal
LWC inventories
« 44% respondents indicate that the area offices have developed LWC
design and countermeasure implementation protocols
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Pavement Marking/Marker Evaluations for Low
Water Crossings

1) Evaluate visibility of markings and markers in dry and flooded
conditions to determine if they provide adequate visibility to
indicate the flooded condition

2) Evaluate impact of various factors on the treatment visibility
1) Day vs night
2) Water depth
3) Water clarity

4) Treatment type (standard markings, wet-weather markings,
RRPMS, IIRPMS)
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Types of Markings and Markers Evaluated




Initial Small Scale Testing
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Full Scale Testing

Marking and Marker Evaluations
— Wet, Dry
— Day, Night
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Candidate LWC Delineation Enhancements

* Ensure standard marking through crossing are well
maintained.

e Supplement with RRPM
* Install offset white RRPMs on edge line (if possible)
* Decrease spacing of yellow RRPMs
* Extend through flood area

e Rationale: Driver will notice “gap” in marking when
flooded

* Consider using Internally llluminated Raised
Pavement Markers (IIRPMs) at problematic
locations

* Activated during flood conditions

* Longitudinal — yellow to delineate center line

* Lateral —red to indicate stop and turn around condition
* Requires request for experimentation
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Proposed Delineation Details
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Developed Proposed LWC Enhancement
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Application of CV Technologies to Low-Water
Crossings

* Explore the use of Connected
Vehicle technology

* Links infrastructure and vehicles
through dedicated short-range
communications

* Allows alerts and messages to
be broadcast directly to vehicles

* Two deployment options
e Standalone deployment

* Integrated with the Lonestar
software through a TMC
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LEVEL 1: ALERT MESSAGE

| Water Level 1 Water Level 2

8/31/2020 , 15:59:26:769

Broadcast Wamning Message

“WATCH FOR WATER ON ROADWALY.
TURN AROUND. DON’T DROWN.”
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| Water Level 1

LEVEL 2: WARNING MESSAGE
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S
Water Level 2
8/31/2020 , 15:58:13:757

Broadcast Turmn Around Message

“ROAD CLOSED DUE TO FLOODING.
TURN AROUND. DON’T DROWN.”

DIVERSION MESSAGE

Water Level 2

| Water Level 1
8/31/2020 , 15:58:13:757

Broadcast Turn Around Message

“NEARBY ROAD CLOSED DUE TO
FLOODING. RIGHT TURN CLOSED.”
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Connected Vehlcle Testbed Deployment
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Summary of Results

* The research explored strategies and techniques designed to discourage
motorists from entering flooded grade crossings resulting in lives saved.

* Increased the level of knowledge of TXDOT personnel related to the issues
and potential solutions for improving safety at LWCs on TxDOT highways.

* The research has the potential to improve the quality of life for Texas motor
vehicle operators. The public benefits from more precise and accurate
information about the status of the hazards associated with flooded
crossings.

* The project also demonstrated how TxDOT could integrate advanced
technologies for disseminating warnings and alerts to drivers directly in their

vehicle.
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TxDOT Products

Product P1. Webinar Presentation

Product P2. Guidelines for Enhancing Delineation at TxDOT LWCs
Product P3. Cross Reference Database to identify suitable locations for the
implementation of LWC countermeasures

R1A. Research Report (Including VoR)
PSR. Project Summary Report
R1B. Research Report
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