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I.
PROBLEM NUMBER

To be assigned by NCHRP staff.

II.
PROBLEM TITLE

Best Practices for Coordinated Emergency Ventilation Control Schemes in Roadway Tunnels

III.
RESEARCH PROBLEM STATEMENT

To date there is limited experience and knowledge regarding effective practices for ventilating a significant roadway tunnel fire.  The objective of this proposal will be to develop guidelines that can be used by a  State Department of Transportation for implementing best practices within their tunnel operational program in order to improve human evacuation and emergency responder safety.  This proposal will focus on developing improved practices for emergency fire ventilation for roadway tunnels to include but not be limited to those with full transverse, partial transverse, and longitudinal systems.  The proposal shall consider tunnel geometrics and hence fan utilization or placement.  The proposal shall consider tunnel altitude, length, and directional traffic flow (i.e. single or bi-directional flow).  The proposal shall consider cargo types as it pertains to heat release and ventilation requirements. The proposal shall develop a means to measure and thus control air velocity and will develop guidelines for inspection and testing of velocity sensors.  The proposal shall determine the effects of ventilation on tunnel fires and effects on fire size.  The proposal will explore the interaction of fire fighting and ventilation fan operation.  The proposal shall explore the practicality of” one-button” or “error proof” emergency ventilation.

It is anticipated that existing methods currently used by state DOT’s with respect to tunnel ventilation will be synthesized to identify best existing practices and that a review and analysis of tunnel ventilation practices in other transportation agencies, Port Authorities, including local government (cities and counties) will also be conducted.  This project will focus on emergency ventilation practices but will also coordinate with efforts underway through NCHRP 20-07, Task 230 (Safety and Security in Roadway Tunnels).

The goals of the proposed research are closely aligned with the Grand Challenges identified by the AASHTO Subcommittee on Bridges and Structures in their report published in June 2005.  This research supports Grand Challenge 2, “Optimizing Structural systems”, with emphasis on safety, and Grand Challenge 4, “Advancing the AASHTO Specifications”. This work is part of a larger effort to develop best practices that lead to future development of LRFD tunnel design and construction specifications.

IV.
LITERATURE SEARCH SUMMARY

A detailed literature search and review of current practices and methods utilized by State DOT’s and international practices identified in NCHRP 20-07, Task 230, will be summarized. This will include a full review of existing tunnel ventilation practices by state DOT’s as well as other guidelines, manuals and studies such as the Memorial Tunnel Fire Ventilation Test Program, NFPA Standard for Road Tunnels, and the ASHRAE Handbook, that may support the objectives of this project.  

V.
RESEARCH OBJECTIVE

The objective of the proposed research is to improve the safety of highway tunnels by developing methods and guidelines for emergency tunnel ventilation.

VI.
ESTIMATE OF PROBLEM FUNDING AND RESEARCH PERIOD

Recommended Funding:

Approximately $75,000.

Research Period:

It is estimated that this research will take one year to complete.

VII.
URGENCY, PAYOFF POTENTIAL, AND IMPLEMENTATION
There is an urgent need to develop and improve the current methods of emergency tunnel ventilation.  These improved methodologies will increase the reliability and effectiveness of highway tunnel operations, leading to improved tunnel safety and more effective operation and management of tunnels on state and local tunnel inventory.  The results of this research will provide guidelines suitable for implementation by state DOT’s.

Tasks anticipated in this project include the following:

· Literature review and summary:  A detailed literature search and review of current practices and methods utilized by State DOT’s and international practices identified in NCHRP 20-07, Task 230, will be summarized.  Example methods, procedures and “best practices that are relevant and effective for ensuring the quality of emergency tunnel ventilation results will be developed.  This will include a full review of existing tunnel ventilation practices by state DOT’s as well as other guidelines, manuals and studies such as the Memorial Tunnel Fire Ventilation Test Program, NFPA Standard for Road Tunnels, and the ASHRAE Handbook, that may support the objectives of this project.  The results of the literature summary will be documented in a draft interim report for review by the AASHTO HSCOBS Technical Committee for Tunnels (T-20).

· Develop emergency tunnel ventilation Best Practices:  Based on the results of the first task, best practices for emergency tunnel ventilation by state DOT’s will be developed for consideration by the Technical Committee on Tunnels (T-20).  It is anticipated that these best practices will include procedural processes developed from a literature review and summary of State DOT’s practices and other existing documents and those known to be under development.  A guideline for how to develop and implement QC/QA plans to improve emergency tunnel ventilation results will also be developed.
· Final Report:  Project results will be documented in a final report that includes best practices for implementation by states and a summary of the literature review.
VIII.
PERSON(S) DEVELOPING THE PROBLEM
Michael G. Salamon

Tunnel Superintendent

Colorado Department of Transportation

Subcommittee on Bridges and Structures

Tunnel Committee (T-20) Member

Denver Colorado
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IX.
PROBLEM MONITOR

To be determined 

X.
DATE AND SUBMITTED BY


September 30, 2008
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Phone: (916) 227-8807

E-mail: kevin.thompson@dot.ca.gov







Page 1 of 3

