







August 26, 2003

Ms. Christy A. Darden

Project Manager

Federal Highway Administration

Eastern Federal Lands Highway Division

21400 Ridgetop Circle

Sterling, Virginia 20166

Dear Christy,

First, I was pleased to meet you at our meeting concerning the Wisconsin Avenue Bridge, Georgetown, Washington, D.C., on Thursday, August 21, 2003.  My colleagues here at the National Park Service have spoken well of you so I was interested to meet you.
As we discussed at the August 21, 2003 meeting
, the National Park Service would like to have a reasonable assurance that sound structural engineering analysis, design and specification have gone into the specification of the twenty-six cintec anchors planned to be inserted into the Wisconsin Avenue Bridge and, specifically, analytical assurances that we are not over designing a solution that might compromise the integrity of the oldest bridge in Washington, D.C.

Specifically our concerns have been and remain:

1. That we have no American standards of accepted practice for the evaluation and retrofit of masonry arch bridges and must rely on the research undertaken by the Ministry of Transport, United Kingdom.  That is, most American structural engineers are not trained in nor have experience in the analysis of masonry arch structures.
2. That the Wisconsin Avenue Bridge is a masonry arch bridge faced with Aquia sandstone and is not a sandstone bridge.  As we saw on August 21, 2003, the Wisconsin Avenue Bridge is built of a very hard material, perhaps gneiss.
  Yet various reports have indicated that the structural analysis performed has been based on the bridge being composed of sandstone.
  It appears that the masonry units of this bridge are very, very much “harder” (i.e. much higher compressive strength) than Aquia Creek sandstone.
3. That it appears that Portland Cement or a similar very hard grouting material has been used by the District of Columbia Department of Transportation in previous repointing projects, that the historical research undertaken on this bridge did not investigate and document such projects
 and that the considerable increase in strength from the use of Portland Cement has not been taken into account by the structural analysis.
4. That sampling was not undertaken to determine the compressive strength of what appears to be gneiss masonry units or the Portland cement mortar used in the bridge.

5. That extensive visual inspection of the structure has not been undertaken of the structure.

Of course it is also important to point out that there are historical reasons for all of these concerns and that the Federal Highway Administration and the District of Columbia Department of Transportation are moving very aggressively to remedy the above concerns.  For example, we applaud your commitment to extensively visually inspect the keystone from the intrados side of the arch as it appears to us that this is a critical element of the rehabilitation project.  We also appreciate John Deatrick’s, District of Columbia Department of Transportation, commitment to us to reduce the number of cintec anchors should the revised structural analysis indicate that this is a reasonable and prudent thing to do.  And we appreciate the professional staff that Federal Highways Administration has assembled for this project, such as Tony Fusco and Keith Mathey.  

At the August 21, 2003 meeting, we discussed the need for a report, written for the intelligent lay person, describing what structural engineering analysis was undertaken, with what assumptions, with the values used, and with the design solution detailed.  You asked if I could provide a sample that might be used a model.  Please find enclosed a paper on the rehabilitation of the Monocacy Aqueduct
 which describes the analysis undertaken by structural engineers Denis McMullan, McMullan and Associates, and Abba Lichtenstein, bridge engineer consultant.  Particularly see pages 7-14.  This is being offered as an example that it is possible to adequately describe structural engineering analysis of masonry arch structures in a relatively few pages.
We look forward to seeing this report.  Thank you for your assistance on this matter.
� Attending:  DDOT- John Deatrick, Tchako Ngandjui, Kathleen Penney; FHWL-EFL – Christy Darden; NPS/NCR – Salley Blumenthal, Robert Kapsch, Susan Hinton; NPS-CHOH – Kevin Brandt, Mike Seibert, Lynne Wigfield; NPS/GNMP – Vic Gavin; KCI – Tony Fusco, Sherry Hockenberry, Margaret Parker; Cintec – Keith Mathey. 


� From the records of the Chesapeake and Ohio Canal Company at the National Archives, we know that the company sold Orange Dibble, the bridge builder, rock that they had dug out for the canal.  It was these boulders that became the masonry units of the arch’s barrel.  Likely the boulders in the Wisconsin Avenue Bridge are from the gneiss outcropping that can be seen immediately west of the Wisconsin Avenue Bridge, on the south side of the canal.  Letter, Benjamin Wright, Chief Engineer of the Chesapeake and Ohio Canal Company to Thomas Purcell, Resident Engineer, First Residency, November 20, 1829, Record Group 79, National Archives.


� Handout at the August 21, 2003 meeting, Gifford and Partners, page 1 (of 4):“The lower limit has been based on the allowable compressive strength for Aquia Creek freestone…the upper limit … corresponds to a typical Calcareous Sandstone…”   And, “Repairs to Wisconsin Avenue Bridge Over C&O Canal, Georgetown, Washington, D.C., Cintec Preservation Technology for Federal Highway Administration, August 2002, page A13, “DESIGN SPECIFICATION…Masonry type: Sandstone…”


� This was not included in the report, P.A.C. Spero & Company, Historic Structures Consultants, for KCI Technologies, Inc. and District of Columbia Department of Public Works, “Historic Structures Determination of Eligibility Report,” April 1997, page C-16.  This report implies that the Wisconsin Avenue Bridge was constructed of sandstone and hydraulic lime mortar, neither of which is correct.


� This was confirmed at the August 21, 2003 meeting and in the Gifford and Partners handout, op.cit, p. 1, “Sampling masonry has not been undertaken.”


� Robert Kapsch, “The Rehabilitation of the Monocacy Aqueduct of the Chesapeake and Ohio Canal National Historical Park,” The International Conference, Preservation of the Engineering Heritage – Gdansk Outlook 2000, Gdansk, Poland, September 7-10, 1999.  Similar papers were presented at the American Society of Civil Engineers convention, the Transportation Research Board (TRB), the International Conference on Historic Bridges at Wheeling, October 1999, etc.
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