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INTRODUCTION 
 
We received Notice to Proceed on this Work Order on August 14, 2006. 
 
This report covers work done in March, 2007.  During this month the team held two 
conference calls (March 19 and March 30) and Dr. Kulicki had several phone 
conversation with Mr. Shelden and Dr. Sheppard to iron out the wording of the draft 
specifications.  The minutes of the March 19th and March 30th conference calls are 
attached as Attachments A and B. 
  
.   
TASK 1 – MEETINGS 
 
No new meetings with the BWTF took place in this reporting period.  A meeting between 
some members of the research team and the members of the BWTF who have 
ocean/hydraulics interests is scheduled for April 19th in Baltimore.  A meeting with the 
full Task Force is scheduled for June 12 and 13th in Raleigh, North Carolina. 
 
TASK 2 – REVIEW, SUMMARIZE, AND AUGMENT LITERATURE 
 
We received some comments on the literature search submitted with our February 
progress report.  We reviewed the comments and prepared a response in the form of a 
letter to the Chairman of the BWTF.  A copy of the letter is attached as Attachment C.  
Some of the comments also requested detailed samples of force calculations.  
Attachment D of this report includes samples of the calculations used to determine the 
forces on and capacities of different structural components. 
 
If our response is satisfactory, we are asking for permission to submit an invoice for 
Task 2. 
 
 
TASK 3 – REVIEW AND SUPPLEMENT ONGOING FORCE STUDIES 
 
Dr. Shepard continued his work on testing the bridge model in the lab with and without 
overhang. Results of this test will be presented during the April 19th meeting. 
 
Our team received some comments on the submissions related to Task 3 in our 
February progress report.  The following requests were included in these comments: 

• The reviewers requested that a description of different wave force calculation 
methods be provided, including the equations used by each method.  This 
information is being assembled and will be ready for the April meeting. 

• The reviewers also requested that the results of the lab test be compared to 
different calculation methods.  These comparisons are forthcoming.  Some of the 
comparison results have been conducted and others are underway.  These 
results will be ready for presentation in the April 19th meeting. 

• We have reviewed preliminary comparisons between lab measurements and 



calculations and are resolving questions and verifying that data used consistent 
assumptions and structure and wave parameters. 
 

 
 
TASK 4 – COMPILE AND CATALOG RETROFIT OPTIONS 
 
We did not receive any comments on the submission we made with our February 
progress report.  We are assuming that no comments will be received and we are 
asking for permission to submit an invoice for Task 4. 
 
 
 
TASK 5 – PERFORM ANALYTICAL STUDY OF RETROFIT OPTIONS 
 
No progress to-date. 
 
TASK 6 – DEVELOP A GUIDE SPECIFICATION AND A RETROFIT HANDBOOK 
FOR ADOPTION BY AASHTO 
 
TASK 6A - GUIDE SPECIFICATION 
 
We continue to expand and refine the draft of the specifications.  Most areas have been 
sufficiently developed for the 50% submission with the exception of the articles 
containing the wave force calculation equations for superstructures.  The latter articles 
will be developed once a method of analysis is selected.  We are working toward a 
formal submission on or before April 30th as scheduled.  However, we may make an 
earlier preliminary submission to the members of the BWTF who will attend the April 
19th meeting in Baltimore.  The purpose of the preliminary submission will not be to 
solicit comments from the BWTF.  Rather, the purpose will be to show the general 
direction of this task. 
 
 
TASK 6B - RETROFIT HANDBOOK 
 
Work on updating the outline that was submitted earlier continued.  Work on the 
development of the body of the manual started in late March. 
 
TASK 7 – DEVELOP FINAL REPORT AND RECOMMENDATIONS FOR FURTHER 
STUDIES 
 
No progress 
 
 
TASK 8 – PREPARE EXECUTIVE SUMMARY AND PRESENTATION MATERIALS 
 



No progress 
 
 
FUTURE WORK – NEXT MONTH 
 

1. Formulate a recommendation on wave force calculation process.  
 
2. Meet with a group of members of the BWTF in Baltimore on April 19th to review 

the work on selecting a calculation method. 

3. Continue working on the strawman for design specifications   
 
4. Continue to research the reliability and recurrence issues. 
 

 
SCHEDULE 
 
 The schedule previously agreed to is shown below as “Proposed Completion 
Dates”.  
 
 Task 2 – We are asking that our submission for Task 2 supplemented by our 
response to the BWTF comments be considered as fulfilling the deliverables for Task 2.  
Further refinements will be done as part of our final deliverables for the project. 
 
 Task -3 – The comparative studies of four wave force prediction methods was 
completed and appended to earlier progress reports.  Comparisons to lab test results 
are forthcoming.  The decision as to which method to recommend and development of 
any possible design aids will likely be made during the April 19th meeting subject to the 
full BWTF’s approval.  We expect that to be done by late April. 
    
 
 At the moment no other dates are in jeopardy.  See attached schedule. 
 

 
 
EFFORT EXPENDED 
 
 Tables showing hours expended per task are shown below.  The tables indicate 
that most team members have already exceeded the hours allotted to the early tasks of 
the project.  



SCHEDULE 
 
 

 
TASK 

Date shown in Work Plan PROPOSED 
COMPLETION DATES 

Notice to Proceed September 1, 2006  
Kickoff Meeting December 4,5,6, 2006  
Task 2 December 15, 2006 January 15, 2007 
Task 3 December 15, 2006 February 28, 2007 
Task 4 January 26, 2007 March 31, 2007 
Task 5 March 2, 2007 April 30, 2007 
Task 6 
  50%  Draft Specification and Manual 
  90%  Draft Specification and Manual 
  100% Draft Specification and Manual 
 
   Interim Report Tasks 2 to 6 

 
February 15, 2007 
May 31, 2007 
August  15, 2007 
 
July 15, 2007 

 
May 15, 2007 * 
July 31, 2007 
October  15, 2007 
 
September 15, 2007 

Task 7 
  Draft 
  Final 

 
June 30, 2007 
September 15, 2007 

 
August 31, 2007 
November 15, 2007 

Task 8 –  Executive Summary 
  Draft 4 to 6 page summary 
  Final 4 to 6 page summary 

 
June 30, 2007 
August 31, 2007 

 
August 31, 2007 
October 31, 2007 

Task 8 – 13 hour slides  
  Draft 
  Final 

 
November 30, 2007 
January 31, 2008 

 
January 31, 2008 
March 31, 2008 

 
* Early draft will be provided before the April meeting to the BWTF members attending 

that meeting.



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Total hours spent per task to-date



 

 
To-Date Work Hours by Task 

         
         
         

 Modjeski and Masters, Inc. 
         
 FHWA Project on 
 Development of Guide Specifications for Bridges Vulnerable to Coastal Storms 
 and 
     Handbook for Retrofit Options for Bridges vulnerable to Coastal Storms 
         
         
Labor Costs         

Category Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 task 8 
John M. Kulicki 81 14.5 18  42   
Wagdy G. Wassef 21.5 7.5 47  9.5   
Tim Stuffle 132 16 233     
Tom Rogers 50.5       
Don Miller    1.5    
Jeff Forest    14    
Don Price 25       
Sherood Herb   96     
Subtotal 310 38 388 15.5 51.5 0 0  
         
         
         
  
  
         
         
         

 



 

 
 
 

         
         
         

 Moffatt & Nichol 
         
 FHWA Project on 
 Development of Guide Specifications for Bridges Vulnerable to Coastal Storms 
 and 
     Handbook for Retrofit Options for Bridges vulnerable to Coastal Storms 
         
         
Labor Costs         

Category Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 task 8 
Mike Knott / John Headland 8       
Jeff Shelden 72.5 127   51.5   
Paul Tschirky 19.5 13      
Graphics / CAD / Admin             
Subtotal 100 140 0 0 51.5 0 0  
         
  
  
  
  
         
         



 

 
 
 

         
         
         

 OEA, Inc. 
         
 FHWA Project on 
 Development of Guide Specifications for Bridges Vulnerable to Coastal Storms 
 and 
     Handbook for Retrofit Options for Bridges vulnerable to Coastal Storms 
         
         
Labor Costs         

Category Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 task 8  
D. M. Sheppard 8 169   15    
P. Dompe 44 211   2    
         
          
Subtotal 52 380 0 0 17 0 0  
         
         
  
  
  
         
 
 



 

 
         
         
         

 D’Appolonia, Inc. 
         
 FHWA Project on 
 Development of Guide Specifications for Bridges Vulnerable to Coastal Storms 
 and 
     Handbook for Retrofit Options for Bridges vulnerable to Coastal Storms 
         
         
Labor Costs         

Category Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 task 8  
Jim Withiam   5      
Ed Voytko   4.5      
Colleen Campbell   20.75      
          
Subtotal 0 0 0 0 0 0 0  
         
         
  
  
  
         



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment A 
 

Conference Call Log 
 

March 19th, 2007 Conference Call



 

Harrisburg, Pennsylvania 
March 20, 2007 

 
 
 
 
 
 

MEMORANDUM 
 
TO: Modjeski and Masters, Inc. 
 
RE: MINUTES FOR THE MARCH 19, 2007, TEAM TELEPHONE CONFERENCE 
CALL – DTFH61-06-T-70006 

        PN2560 
 
 
A conference call was held on March 19, 2007.  The following were in attendance: 
 
Dr. Max Sheppard (OEA) 
Mr. Philip Dompe (OEA) 
Dr. Jim Withiam (D’Appolonia) 
Mr. Jeff Shelden (M&N) 
Dr. Dennis Mertz (University of Delaware) 
Dr. John Kulicki (M&M) 
Dr. Wagdy Wassef (M&M) 
 
Following are the items of discussions and the decisions made. 
 
 
 
DISCUSSIONS 
 
• Meeting with the Task Force 

 
Dr. Kulicki informed the team that the task force is still looking into our request that 
our team meet with the full Task Force or, at least, the Task Force members with 
interests in waves and hydraulics.  The team’s consensus is that the face-to-face 
meeting is the best possible way to sort things out.  However, if our request is 
rejected, we will try to have a conference call with the Task Force members with 
waves/hydraulics interests. 
 

• Laboratory Testing and Analysis Methods 
o Dr. Sheppard is conducting additional testing on the specimen without railings 

or overhangs.  The results will be used to verify the modified Kaplan 
equations.  Afterwards, he will test the specimen with railings and overhangs.   



 

o The team will compare the test results with Wallingford and with the Modified 
Kaplan methods.  MN and OEA will produce the Wallingford and modified 
Kaplan comparisons, respectively.   

o Development of the non-dimensional plots may start once the test on the 
specimen without railings or overhangs is completed and the accuracy of the 
equations has been verified.  The development of the plots will concentrate 
on the case of bridges with railing and overhangs.  This sequence would 
probably allow the development of the plots before the specimen with these 
components is lab-tested.  The possibility of producing “proof of concept” 
sample plots to share with the Task force based on the testing without railings 
or overhangs was generally endorsed.. 

 
• Analysis Levels Due to concerns regarding the availability of data based on the 

joint probability of different parameters, Drs. Sheppard and Mertz suggested basing 
Level I on the 100 year value for each parameter then adjust the load factor to reflect 
any refinements applied to the analysis based on opinions of a group of experts.  For 
Level I, only the parameters that can be easily recognized and refined by non-ocean 
engineers will be included.  For Level II, other parameters may be refined.  In all 
cases, the refinement will result in a reduction factor to be applied to the load factor.  
The reduction factor will keep getting smaller as more refinements are applied.   
For Level III, numerical simulations will be required and the load factor for Level III 
will reflect that refined analyses are used.   
 
This approach will be discussed again after all parties digest the information. 

 
• Specifications Strawman   Mr. Shelden revised the Specifications Strawman and 

Dr. Sheppard suggested further revisions.  Some articles were discussed and Dr. 
Kulicki suggested that some of the paragraph that do not include “specifications” be 
moved to the commentary column.  Dr. Kulicki will make revisions to the current 
version of the specifications (the version that include MN and OEA’s revisions) and 
redistribute to the team. 

 
 
 
 
       ________________________________ 
       WAGDY G. WASSEF  
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment B 
 

Conference Call Log 
 

March 30th, 2007 Conference Call 



 

Harrisburg, Pennsylvania 
April 2, 2007 

 
 
 
 
 
 

MEMORANDUM 
 
TO: Modjeski and Masters, Inc. 
 
RE: MINUTES FOR THE MARCH 30, 2007, TEAM TELEPHONE CONFERENCE 
CALL – DTFH61-06-T-70006 

        PN2560 
 
 
A conference call was held on March 19, 2007.  The following were in attendance: 
 
Dr. Max Sheppard (OEA) 
Mr. Philip Dompe (OEA) 
Dr. Jim Withiam (D’Appolonia) 
Mr. Jeff Shelden (M&N) 
Dr. John Kulicki (M&M) 
Dr. Wagdy Wassef (M&M) 
 
Following are the items of discussions and the decisions made. 
 
 
 
DISCUSSIONS 
 
• Meeting with the Task Force 

 
Dr. Kulicki informed the team that a group of the task force members will meet with 
our team in Baltimore on April 19th. 
 

 
• Response to Task Force Comments on our Team’s February Progress Report 

 
The Task Force comments were discussed.  Dr. Kulicki will prepare a response for 
review by the team and, possibly, for enclosure with March Progress Report.  
 

• Laboratory Testing and Analysis Methods 
o Dr. Sheppard is continuing with the lab testing of the specimen without 

railings and overhangs.  When wave frequency is close to the natural 



 

frequency of the specimen unanticipated effects show up in the results.  
Filtering these effects is being attempted. 

 
o The ratio between the bridge width and the wave length appears to be a 

factor in determining the accuracy of the calculation methods.  This ratio is 
changed in the lab test by changing the wave length in the wave tank.   

 
o Based on observations made during testing, OEA developed a better 

estimate of Air entrapment. 
 

o MN compared lab test results to Wallingford based on certain assumption 
regarding air entrapment.  The comparisons will be updated to take 
advantage of the new estimate of air entrapment. 

 
o OEA is comparing test results to Modified Kaplan.  It appears that Modified 

Kaplan over-predicts quasi static forces and under-predicts the slamming 
force.  It appears that the discrepancy is caused by using the drag and inertia 
coefficients that were based on earlier limited measurements.  These 
coefficients need to be revisited. 

 
o The lab test and the comparisons to the calculation methods should be 

complete on April 11 or 12.  A recommendation on the method to be included 
in the specifications can be made by mid April and may be presented during 
the April 19th meeting. 

 
o Some non-dimensional plots were developed as a proof-of-concept.  More 

plots will be developed once a method of calculations is selected. 
 

 
• Specifications Strawman   Revisions to the Specifications Strawman were 

discussed.  With the exception of the articles dealing with the force calculation 
method, most major articles have been developed and are being refined. 

 
 
 
 
       ________________________________ 
       WAGDY G. WASSEF 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment C 
 

Response to Task Force Comments  
on  

the February, 2007, Progress Report 
 









 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment D 
 

Sample Calculations 
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