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Revision of Strut-and-Tie Provisions in the AASHTO LRFD Bridge Design Specifications
PROBLEM STATEMENT:

Strut-and-tie modeling (STM) for the design and detailing of concrete members subject to geometric and load discontinuities was first incorporated within the AASHTO LRFD Bridge Design Specifications in 1994. The provisions were based on the modified compression field theory (MCFT) proposed by Vecchio and Collins nearly a decade earlier (1986). Research conducted over the last two decades has provided far greater insight into the design of concrete members via strut-and-tie modeling. Particular deficiencies of the current provisions have been commonly referenced within the literature and recognized by design professionals:

1. Overly Conservative: An assessment of the AASHTO LRFD strut-and-tie provisions was conducted as part of TxDOT Project 0-5253. The current provisions were found to be inaccurate in comparison to alternate code procedures. Strength estimates consistently typically exceeded the measured values by 50 to 500 percent.

2. Incompatible with Sectional Shear Provisions: Strut-and-tie modeling is limited to components with a shear span-to-depth ratio less than 2. At this limiting ratio, the shear strengths calculated using strut-and-tie (LRFD § 5.6.3) and sectional (LRFD § 5.8.3) models can differ greatly; unrepresentative of observed behavior.

3. Difficult to Implement: AASHTO Subcommittee T-10 has acknowledged the design community’s long-standing confusion and difficulty regarding implementation of the strut-and-tie procedures (see NCHRP 20-07/Task 216). The mandated use of these procedures (effective October 2007) further highlights the importance of a revision.
Updates to the strut-and-tie provisions within AASHTO LRFD will reflect the most recent state of knowledge within the bridge design community. In particular, the STM provisions will benefit from unique data and knowledge gathered during TxDOT Projects 0-5253 and 0-6416. Large-scale tests of over 50 specimens (up to 75” deep) have provided unprecedented insight into the behavior and design of directly (e.g. rectangular bent caps) and indirectly (e.g. inverted tee bent caps) loaded concrete members. Ultimately, revisions to the strut-and-tie provisions within AASHTO LRFD will allow simple implementation of STM for the design of safe, serviceable structures. 

OBJECTIVE:

The objective of this project is to update Section 5.6.3 (Strut-and-Tie Modeling) of the AASHTO LRFD Bridge Design Specifications to reflect the most recent state of knowledge regarding the behavior and design of concrete members subject to geometric and load discontinuities. 

SCOPE:

The scope of this project will include:

1. Comprehensive review of the strut-and-tie modeling procedures recommended by TxDOT Project 0-5253 and prominent international design codes; i.e. Eurocode 2, ACI 318-08, CAN/CSA A23.3-04, and CEB-FIP Model Code 1990. 

2. Careful synthesis of the modeling recommendations into a straightforward design procedure suited for routine design of concrete structures.

3. Development of specification language, commentary and associated graphics for inclusion within future editions of the AASHTO LRFD Bridge Design Specification.
4. Presentation of strut-and tie revisions to Subcommittee T-10 for review and comment.

5. Final revision of the recommended specifications and commentary in accordance with Subcommittee T-10 feedback.

FUNDING REQUESTED:

It is estimated that this will be a 12 month project and will require $36,000. 

CONTACT PERSONS:

Mr. Loren Risch




Mr. David Hohmann

Member, Subcommittee T-10


Chair, Subcommittee T-10 

Engineering Manager, State Bridge Office

Director of Bridge Division
Kansas Department of Transportation

Texas Department of Transportation
700 SW Harrison Street



118 E. Riverside

Topeka, Kansas 66603 



Austin, TX 78704

785.296.3761




512.416.2183
785.296.6946 (FAX)



512.416.2436 (FAX)

loren@ksdot.org




dhohmann@dot.state.tx.us
