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NCHRP Problem Statement
I.
PROBLEM NUMBER   

To be assigned by NCHRP staff.

II.
PROBLEM TITLE

Development of Guidelines for Rehabilitation of Existing Highway and Rail Transit Tunnels

III.
RESEARCH PROBLEM STATEMENT

Existing highway and rail transit tunnels are gradually becoming functionally obsolete and structurally deficient. These structures cause safety concerns.  Most older tunnels need frequent inspections, higher levels of maintenance, and rehabilitation.  There is limited experience in the state Departments of Transportation and other tunnel authorities with respect to rehabilitation of existing tunnels.  For these issues, most agencies rely on assistance from bridge engineers or consultants specializing in tunnels.  Rock bolting, grouting, shotcreting and other techniques have often been used in tunnel rehabilitation.  Other techniques have been used to improve tunnel safety by increasing vertical and horizontal clearances, and extending tunnel portals for rock fall mitigation.  Section 12 of the AASHTO LRFD Bridge Design Specifications addresses Buried Structures, but very little guidance is provided for tunnel rehabilitation.  Additional guidance must be developed in a separate stand-alone document on rehabilitation of existing tunnels.    

Our nation’s tunnels are aging, and the increasing traffic volumes and environmental deterioration they experience result in a reduction in their service lives. Guidance should be provided to the engineer to provide cost-effective preventive rehabilitation strategies to preserve existing tunnel structures. Advancements in our knowledge of materials, details, components, structures, and an increased array of construction materials and methods, make it an opportune time to develop solutions to extend the service life and preventing premature deterioration of existing tunnel structures. This problem statement supports “Extending Service Life” and “Optimizing Structural Systems”, as noted in the 2005 version of the AASHTO Grand Challenges for strategic planning.

IV.
LITERATURE SEARCH SUMMARY

A detailed literature search and review of current practices and methods utilized by State Department of Transportations and other national and international tunnel authorities summarizing the current practices is needed. This will include a full review of rehabilitation of existing tunnels practices that have been published as well as other guidelines, manuals and studies such as those listed below.  

Strength from Within – Knapp’s Hill Tunnel, Washington. by Bijan Khaleghi, and JoAnn Schueler, Civil Engineering Journal —ASCE, Vol. 72, No. 4, April 2002, pp. 54-59

The Art of Tunnel Rehabilitation with Shotcrete, by Harvey Parker, Paul Godlewski, and Roberto Guardia, Shotcrete Journal, Fall 2002

Highway and Rail Transit Tunnel Maintenance and Rehabilitation Manual, U.S. Department of Transportation, 2004 Edition

AASHTO Tunnel Rehabilitation Manual, Thomas Van, 2007

FHWA, Tunnel Maintenance & Rehabilitation Manual, 2005 Edition, Chapter 4: Rehabilitation of Structural Elements

FHWA, Highway and Rail Transit Tunnel Maintenance and Rehabilitation Manual, 2004

NTSB, Highway Accident Report, Ceiling Collapse in the I-90 Connector Tunnel, Boston, MA, July 10, 2007

V.
RESEARCH OBJECTIVE

 The objective of the proposed research is to develop guidelines for rehabilitation of existing highway and rail transit tunnels.  The research focuses on structural aspects of rehabilitation,  fire control and suppression, drainage and leaking. The research will produce draft guidelines for rehabilitation of existing tunnels in the format of other AASHTO LRFD guidelines.

Task 1.  Review relevant domestic and international dates of existing tunnels performance, field problems, research findings, and other information for the development of LRFD guidelines for rehabilitation of existing highway and rail transit tunnels.

Task 2.  From the information acquired in Task 1, identify and discuss rehabilitation, operational, and construction issues critical to existing highway and rail transit tunnels. Of particular interest are structural design , drainage, fire control and suppression.

Task 3.  Prepare an outline of the proposed guidelines for rehabilitation of existing tunnels, including discussion of the contents and intent, based on the findings of Tasks 1 through 2.

Task 4.  Make recommendations for best practices in rehabilitation of existing tunnels.  Prepare examples to illustrate rehabilitation principles, lining, subsurface conditions, fire suppression and detection.  

Task 5.  Submit an interim report, within 6 months of the contract start, documenting the results of Tasks 1 through 4.  Approval of the report will be required before proceeding with the remaining tasks.

Task 6  Prepare a final report that documents the entire research effort and include the final draft recommended guidelines for rehabilitation of existing highway and rail transit tunnels. 

VI.
ESTIMATE OF PROBLEM FUNDING AND RESEARCH PERIOD

Recommended Funding:  $100,000

Research Period: 12 months.

VII.
URGENCY, PAYOFF POTENTIAL, AND IMPLEMENTATION
There is an urgent need to develop and improve the current methodologies of rehabilitation of existing tunnels.  These methodologies will improve the reliability and safety of existing tunnels on state and local inventory.  This research will provide guidelines for rehabilitation of existing highway and rail transit tunnels suitable for implementation by state Departments of Transportation and other agencies.

It is anticipated that the research results will be presented to the AASHTO, Subcommittee and Bridges and Structures, T-20 Technical Committee on Tunnels for consideration and adoption as LRFD guidelines for rehabilitation of existing highway and rail transit tunnels. The Technical Committee will work with FHWA and NHI to develop training courses as needed.

VIII.
PERSON(S) DEVELOPING THE PROBLEM
Bijan Khaleghi

State Bridge Design Engineer

Member of T-20 Technical Committee on Tunnels

Washington State DOT

Bridge and Structures Office

Tumwater, WA 98501

IX.
PROBLEM MONITOR

To be determined by TRB

X.
DATE AND SUBMITTED BY

February 5, 2009

Kevin Thompson

Chair of Tunnels Committee (T-20) 

State Bridge Engineer

California Department of Transportation

Division of Engineering Services

1801 30th Street, MS9-4/11G

Sacramento, CA 95816

916-227-8807

Jugesh Kapur
State Bridge Engineer

Washington State DOT

Bridge and Structures Office

7305 Linderson Way SW

Tumwater, WA 98501

Bruce Johnson

State Bridge Engineer

Vice-chair of T-20 Technical Committee on Tunnels

Oregon DOT Bridge Section

355 Capitol St., NE Room 301

Salem, OR 97301 
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