	phil[image: image4.png]Year 2015 2016 2017 2018
Quarter [buly-Sept _Oct-Dec_[1an-Mar _Apr-Jun_July-Sept _Oct-Dec_|)an-Mar _Apr-Jun _July-Sept _Oct-Dec_|)an-Mar _Apr-Jun_|July-Sept

Description Task__| Budget% | Personnel (meetingmethod) | YR0.25 | YR0.50 | YRO.75 | YR1.0 | YR125 | YR150 | YR1.75 | YR2.0 | YR2.25 | YR2.50 | YR2.75 | YR3.00 | YR3.25

Discussion of WG1 tasks WG1.1-3 o% WG1, (Webex)

WG1 Workshop @ PEER WG1.1-3 a% WG1, WG2 rep (PEER)

Documentation of Task WG 1.1 WGL1 16% HKT, PL

Documentation of Task WG1.2 WGL2 5% PL HKT

Documentation of Task WG1.3 WGL3 a% PL HKT

Review of WG1 tasks by WG2 WG2.2 1% WMis (email, Webex)

Discussion of WG tasks we2.13 | 0% WG2, (Webex)
Literature Review of loading we2.1 3% vs

WG2 Workshop @ PEER/OSU we2.12 | 4% WG2, WG rep (PEER/OSU)

Documentation of Task WG2.1 we2.1 1% Ms |

Modeling / Testing (gaps) we2.2 % s, pL

Documentation of Task WG2.2 we2.2 3% Ms, PL |
WG2 Workshop @ PEER/OSU we2.3 % WG2, WG rep (PEER/OSU)

Documentation of Task WG2.3

Detailing Recommendations

Identify Geo code issues

Draft Guide Specifications

IS, PL, HKT

™, WG reps

Workshop to discuss Draft

WGSs.1

a%

WGs

Final Guide Spedifications

WGs.2

15%

TM, WG reps

Personnel|

PL
KT

Patrick Lynett,
Hong Kie Thio
Michael scott
Tom Murphy
Tom Shantz

‘Working Group 1, 2,

Red boxes indicate quarters when deliverables (Task Reports) are to be completed





	OREGON DEPARTMENT OF TRANSPORTATION

SPR Quarterly Progress Report


1/1/18  
through 
3/31/18

	Research Section
Mill Creek Building

555 13th Street,
Salem, OR 97301

ph:  503-986-2700

fax: 503-986-2844


Date:
Monday, June 27, 2016

TO:
Technical Advisory Committee (TAC) Members:

Bruce Johnson (Chair), Oregon State Bridge Engineer, 
ph: (503) 986-3344



Email Bruce.V.johnson@odot.state.or.us

Jon Lazarus, Lead Agency Contact (Oregon),
 

ph: (503) 986-2852 



Email jon.m.lazarus@odot.state.or.us

Bijan Khaleghi, Washington State Bridge Design Engineer, 
ph (360) 705-7181


Email
KhalegB@wsdot.wa.gov

Michael Knapp, Alaska Statewide Hydraulics Engineer, 
ph: (907) 465-8893


Email: michael.knapp@alaska.gov

Dean Takiguchi, Hawaii State Bridge Engineer


ph (808) 692-7614


Email: Dean.Takiguchi@hawaii.gov




James Fu, Incoming Hawaii State Bridge Engineer
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Patrick Lynett, PEER Project Manager, Professor Coastal Engineering @ USC 


Ph (213) 740-3133
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And


     Amarnath Kasalanati, Executive Director, PEER, University of California Berkley


Ph (510) 642-6475



Email: amarnath1@berkeley.edu
1. 
Project
Validation of Tsunami Design Guidelines for Coastal Bridges

SPR 
TPF 5(307)

Project Description

The functionality and survivability of coastal bridges under earthquake and tsunami excitations is a major concern of western US states.  A significant number of these bridges are vital to the emergency first response transportation of coastal cities immediately after a Cascadia Subduction Zone earthquake or other major earthquake events that generate tsunami waves in the Pacific Ocean, which will likely be followed by a local tsunami 15 to 60 minutes afterward.  At least two numerical studies sponsored by California and Oregon of tsunami loads on a number of coastal bridges have been completed or nearly completed. Several studies have also been conducted on the effects of the “Great Japan Earthquake” of 2011 by Japanese research institutes as well as at UNR.  Significant progress in the development of a tsunami design guideline has been made and the results appear promising. However, the reliability of the numerical results is unknown at this point due to a lack of experimental data needed for verification and validation.  Thus, it is essential that experiments be conducted to provide data to verify and validate the numerical results to assess the accuracy of the load prediction equations.  When validated, the numerical model can then be used to further improve the numerical analysis and development of practice design guidelines.
2.
Key Dates

Start Date for ODOT:


April 16, 2015 (contract execution)

Completion Date for ODOT:


June 30, 2018 (Amended to Dec 30, 2018)
3.
Principal Investigator and Teams
Patrick Lynett, Project Manager
plynett@usc.edu


213-740-3133

Yousef Bozorgnia, PEER

yousef@berkeley.edu


510-642-3489

Jon Lazarus, Lead Agency Contact
jon.m.lazarus@odot.state.or.us 
503-986-2852
Hong Kie Thio, 


hong.kie.thio@aecom.com

213-996-2250
Michael Scott



michael.scott@oregonstate.edu
541-737-6996
Tom Murphy



TPMurphy@modjeski.com

717-790-9565 x425
Tom Shantz



tom.shantz@dot.ca.gov

916-227-7245
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Planned Project Schedule

4.
Progress
	Working Group 1: Tsunami Hazard and Mapping
	30% of total project

	Percent completed reported in last quarterly report:
	90%

	Percent completed after this quarter:
	95%


Key Progress-To-Date

· WG1 has reviewed the current status of tsunami hazard databases, including the up-to-date progress of the ASCE7 inundation maps.  Preliminary conclusions of these efforts indicate that uncertainties in any one model can be very large for a local velocity prediction, but that using an ensemble approach (either many trials of the same model or using different models) can yield a more stable and thus higher confidence result.
· Although there are some limited efforts underway in various states to produce tsunami hazard maps, we find that the procedures and input models are far from uniform and also not consistent with the ASCE maps. Therefore, to produce the 1000 year design maps, we are currently comparing and calibrating our inundation models using 30-60m grids for 2500 years to those produced by NOAA for ASCE 7-16. Once we have established a good correlation between our results and the ASCE 7-16 inundation zones, we will be able to proceed with the development of 1000 year inundation maps that are consistent with the procedures used to create the 2500 years ASCE maps.

· WG1 has begun to investigate the available alternatives for site-specific hydrodynamic predictions.  In particular, the use of transect models is being pursued.  While numerical model base transect analysis (i.e. not using the Energy Grade Line method) would be preferred, some infrastructure is needed to maintain and disperse such tools.
· WG1 has collected high-resolution bathymetry data for the western states from a variety (mostly NOAA-based) sources. An overview map of these areas has been distributed to the panel for review.

· WG1 has received some input (from Oregon) regarding target areas with rankings. The intent is to model most areas with 30m resolution, but to use 10m resolution for the top-tier locations. Setup for these areas is now underway. 
· In preparation for the inundation mapping, WG1 has finalized the 1000yr offshore hazard wave heights for areas outside California.
· A report discussing the uncertainties in modeling overland tsunami flow has been delivered to the TAC
· [CONTINUED]: A PEER-based project to develop the necessarily infrastructure to host transect modeling tools is under development.  Lynett and PEER research Silvia Mazzoni have been collaborating on this development.  An initial working example of the transect model and online tool have been created.
· [NEW]: WG1 has completed the models for the inundation maps, using 10m for Oregon and California and 60m for Washington, Alaska and Hawai’i.  Data files received documentation forthcoming.
· [CONTINUED]: Lynett has developed a methodology for determining the site-specific tsunami hazard.  Report completion expected in April 2018.
·  [CONTINUED]: Provided draft version of Level 1 analysis tool to the TAC in the form of a set of MatLab scripts.  Final version will be provided, with documentation, in April 2018
Problems

· [CONTINUED]: The project team has experienced delays in completing the inundation maps, due to the additional effort required to create the contingency effort maps for Oregon. Maps completed in March, and remaining tasks can proceed.
Work Planned for Next Quarter

· Building database of tsunami hazard maps [TASK WG1.1]  
· Documentation of task expected 4/18
· Method to provide the hydrodynamic information needed (max, mins, time series, etc) for design using the inundation maps as input [TASK WG1.3] 

· Report completion expected shortly after first draft of inundation maps provided.
· Task completion expected 4/18
	Working Group 2: Tsunami Loading of Bridges
	30% of total project

	Percent completed reported in last quarterly report:
	70%

	Percent completed after this quarter:
	75%


Key Progress-To-Date

· Literature review of available experimental data is complete.  This includes tsunami bore impact on bridge decks at PWRI in Japan; tsunami bore impact on bridge decks at OSU (with UNR); and tsunami bore impact on bridge columns at UW.  Additional data is available from experiments on storm surge loading of bridge decks at OSU.  While this is not tsunami bore impact, the data will provide additional confidence in simulation models.  Data for tsunami bore impact on buildings (experiments at OSU) will be available in the coming months and will also provide increased confidence of simulation models.  With the NSF-funded NHERI system coming online this year and the awarding of OSU’s wave research lab as an experimental facility, more data will likely become available during the project.
· New additions to the literature review in light of presentation by Denis Istrati and Ian Buckle at the PEER annual meeting in late January.  Additional experimental data will thus be available for this project.  Review of analytical methods is nearing completion.
· Detailed comparisons made between PWRI experiments and participant submissions from the 2014 OSU Tsunami Bridge Modeling workshop.

· Simulations carried out (by Motley at UW) in 3D using OpenFOAM to investigate the distribution of forces in bridges with various amounts of skew, slope, and super-elevation.  This should help guide the design of any additional experiments.
· TAC meeting and WG2 workshop help at OSU July 21-22.  Knowledge gaps were identified along with a proposed loading methodology based on various multipliers of “reference” steady-state hydrodynamic loads that are easily computed from site-specific flow height and velocity information to be provided by WG1.  The primary knowledge gap is how to account for debris in tsunami flow.
· Comparisons of available tsunami loading equations with data from PWRI experiments indicate a need for further refinements in tsunami loading equations for bridges

· Advanced three-dimensional models developed by Michael Motley at UW for hydrodynamic tsunami loading show the important effects of bridge skew and incident angle of the bridge deck

· Provided overview of progress to date and presented at the TAC meeting at Oregon state on Juley 27-27, 2017.
· Generated an example calculation for a bridge in OR, using a few different loading equations.  Discussed at TAC meeting

· [CONTINUED]  2D and 3D modeling has been initiated to test various loading equations on different types of bridge decks 
Problems

· N/A
Work Planned for Next Quarter

· Develop analytical models for “Tier 1” bridges along the Oregon coast (bridge details to be provided by ODOT) and for critical bridges along the Washington coast (bridge details to be provided by WashDOT)
· Perform simulations of UNR experiments conducted at OSU in 2016 in order to investigate the effects of substructure flexibility
· Address gaps noted in the TAC workshop, specifically working towards resolving the following questions:

· How many different loading equations are needed in the guidespec? 

· Should we specify different load cases, not just a single case with max depth and max u?

· How is the load distributed across the bridge?

· How to capture bridge specific effects on loads, such as cross-section types and flexibility?
	Working Group 3: Bridge Detailing for Tsunami Loads
	3% of total project

	Percent completed reported in last quarterly report:
	10%

	Percent completed after this quarter:
	10%


Key Progress-To-Date

· Initial discussions about the scope, effort, and forward-looking plan took place at the TAC meeting in July, 2017
Problems

· N/A
Work Planned for Next Quarter

· Initial efforts to development a detailing document; an outline of the document
	Working Group 4: Geotechnical Issues (Scour and drawdown induced liquefaction)
	4% of total project

	Percent completed reported in last quarterly report:
	10%

	Percent completed after this quarter:
	10%


Key Progress-To-Date

· Initial discussions about the scope, effort, and forward-looking plan took place at the TAC meeting in July, 2017
Problems

· N/A
Work Planned for Next Quarter

· An outline of the expected geotechnical document will be developed
	Working Group 5: Guide Specifications for Bridge Design for Tsunami Hazard
	33% of total project

	Percent completed reported in last quarterly report:
	10%

	Percent completed after this quarter:
	15%


Key Progress-To-Date

· A draft outline of the guidespec was created, and presented at the TAC meeting in July, 2017
Problems

· N/A
Work Planned for Next Quarter

· Continued effort on filling out the draft version of the guidespec
	CONTINGENCY PLAN FOR DEVELOPING 1000-YR HAZARD MAPS
	0% 

	Percent completed reported in last quarterly report:
	95%

	Percent completed after this quarter:
	95%


Key Progress-To-Date

· [CONTINUED] Developing 1000-yr tsunami hazard maps for Oregon.  First draft set of digital inundation maps provided to TAC.
Problems

Work Planned for Next Quarter

· [CONTINUED]  Work and quality control checks for these maps will continue
7.
Finances
SPR Project Summary

Total expendatures as of 4/30/2018 = $274,316.86        

Total PEER contract = $435,000.00
                               Total UNR contract = $85,632.00  Total cost of contracts = $520,632.00               Total commitments received = $535,000.00

 SHAPE  \* MERGEFORMAT 



8.
Project Summary (Completed by ODOT)
Over all the project has received all its dedicated funds from the states and is now approximately 50% complete. Deliverables in WG 1 are getting done and have to be commented on and accepted. The table for Earned Value Management (EVM) shows costs are anticipated to over-run for progress. Estimate To Complete (EAC2 - $483K), and schedule slightly behind (87%).
	Inv/Doc Date
	Predicted
	Total Actual Costs
	EV (% complete)
	CPI
	SPI
	EAC1
	EAC2

	4/1/2016
	70000
	92157.64
	12%
	0.631527
	0.831429
	767980.3
	518957.6

	7/1/2016
	90000
	94094.98
	20%
	1.005101
	1.050833
	482538.4
	484520

	10/1/2016
	200000
	109955.6
	29%
	1.257099
	0.691125
	385808.9
	456730.6

	1/1/2017
	230000
	122882.1
	35%
	1.361671
	0.7275
	356180.1
	440557.1

	4/1/2017
	238000
	127487.5
	38%
	1.426611
	0.764181
	339966.6
	430612.5

	6/30/2017
	250000
	135679
	41%
	1.29847
	0.7857
	373516.6
	424254

	9/30/2017
	280000
	143521.9
	49%
	1.48514
	0.84875
	326568.6
	390871.9

	12/31/2017
	300000
	268474.2
	52%
	0.842539
	0.840667
	575640.9
	501274.2

	3/31/2018
	315000
	273551.1
	57%
	0.900846
	0.87223
	538382.6
	483798.6


Earned Value (EV) Table, with Estimate At Completion (EAC) calculations using both methods of calculation, EAC1 (linear progress) and EAC2 (rate of progress will change in future). 
Technical Advisory Committee, 


Chair Bruce Johnson, rep Jon Lazarus





Patrick Lynett, PM and


Yousef Bozorgnia





Working Group 1, Tsunami Hazard and Mapping, Lead 


Hong Kie Thio





Working Group 2, Tsunami Loading of Bridges, Lead Michael Scott





Working Group 3, Bridge Detailing for Tsunami Loads, Lead Tom Murphy





Working Group 4, Geotechnical Issues,


Lead 


Tom Shantz





Working Group 5, Guide Specifications for Bridge Design, Lead Tom Murphy








� This value includes the Oregon contingency work and is identified as a “not to exceed” amount in Amendment 1 (signed 11/30/2017).


� TPF website � HYPERLINK "http://www.pooledfund.org/Details/Study/556" �http://www.pooledfund.org/Details/Study/556�
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