
 

Page 1 of 16 
 

 

 

 

LIQUEFACTION POTENTIAL & POST EARTHQUAKE 

STABILITY ASSESSMENT 

Project ID:  CEEn_2016CPST_013 
 

 

 

 

 

by 
 

H2J Engineering 

Tyler Coutu 

Heidi Dacayanan 

Josuha Peterson / Equipment Specialist 

Joel Yellowhorse / Operations Management 
 

 

 

 

 

A Capstone project submitted to 
 

Robert Snow 

AECOM 
 

 

 

 

 

Department of Civil and Environmental Engineering 

Brigham Young University 

 

November 7, 2016   



 

Page 2 of 16 
 

Introduction 
 

 

PROJECT TITLE:  Post-Liquefaction & Earthquake Stability Assessment 

PROJECT ID:  CEEn-2016CPST-013  

PROJECT SPONSOR: AECOM 

TEAM NAME:  H2J Engineering 

 

 

In order to accommodate the new Bus Rapid Transit (BRT) route in Provo and Orem, UT, 

many roads and bridges must be adjusted. One of these bridges located on University Pkwy. 

between Freedom Blvd. And 550 West in Provo is being widened to add more lanes. AECOM’s 

geotechnical group in Salt Lake have requested that we submit a proposal for a geotechnical 

assessment of the bridge involved. The purpose of this assessment is to identify the effects of a 

future earthquake on the bridge and any associated structure. This project proposal contains our 

plan, schedule, budget, and all other necessary details for us to complete this task. The major 

phases of this project will include the following 

▪ Analysis—We will be using the SPT boring data provided in order to 

create models of the desired location 
▪ Research—During this phase we will explore all possible implications of 

the situation and make sure our conclusions align with the most up-to-date 

methods of geotechnical research 
▪ Evaluation—Finally, we will create a report detailing liquefaction as well 

as other hazards and their associated risks caused by a future seismic 

event. 

These phases will be completed over the next several months. A more detailed schedule 

is given later in this report. The final objective of this project is to create a document that gives 

sufficient information on potential hazards from a future earthquake so that proper remediation 

can take place. We are confident that our team can complete all these objectives and we are 

looking forward to our cooperation on this project.  
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H2J Engineering 

 
 

Robert Snow 
Project Representative  

AECOM 

 

November 18th, 2016 

 

H2J engineering has created this proposal in response to a request sent out for the 

liquefaction & post-earthquake stability assessment of the bridge located on University Pkwy. 

between Freedom Blvd. And 550 West in Provo, Utah. We are excited for the opportunity to 

apply for this project and we are confident that our team has the necessary skills to complete this 

project in a timely and efficient manner. The contents of this proposal are given as: 

▪ Introduction 
▪ Proposed work plan 
▪ Schedule 
▪ Facilities, tools, data, and equipment 
▪ Project budget 

▪ Deliverables 
▪ Statement of qualifications 
▪ Appendix 

Again, we are excited to work with you and our team will put forth its best efforts to meet 

all expectations. 

 

Please contact us if you have any questions. You can email us at 

joelyellowhorse@gmail.com or by phone at 801-615-9753. 
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Proposed Work Plan 
 

 

Our approach to this work will be systematic and will include our best efforts to provide a 

detailed report of the data recovered from the bridge site. The majority of the project will be 

research based and will require outside expertise from experts in related subject matter. Several 

phases of analysis will be necessary in order to ensure an accurate assessment of the bridge site. A 

detailed outline is shown below. 

 

1. Data retrieved will be analyzed thoroughly. Both SPT boring logs and the drill hole log 

data will be organized and plotted into AutoCAD. Necessary interpolations will be made 

where data is absent and a general summary of the materials present under the bridge site 

will be compiled. 
2. Historical data from similar bridges built over comparable soil will be compiled. This 

information will be useful in providing context for the project as well as being useful in 

predicting costs for damage or retrofitting that may need to be done.  

3. A detailed list of soil characteristics that relate to earthquake hazards and liquefaction 

potential will be compiled. This will include fines content, estimated shear strength, 

moisture content, and effective stress for the soil.  

4. The likelihood and nature of a future seismic event will be researched at this point. Any 

necessary data about the magnitude and intensity of previous earthquakes will be taken and 

used as a model for upcoming occurrences. The location and activity of surrounding fault 

lines will be recorded and added into the final report. 

5. Each of the determining soil characteristics will be examined individually under different 

forces caused by a range of several possible earthquake scenarios. Different possible 

outcomes for each of these soils will be considered. The structural plans for the bridge will 

be referenced and any necessary information will be noted. Finally, a summary of the most 

likely events will be drawn up. 
6. Risk assessment will be performed in order to give an estimate of the likelihood that an 

earthquake strong enough to cause damage will occur and whether that damage is likely to 

be significant. This assessment will consider 10, 20, and 40 year risk evaluations and the 

associated outcomes for possible events.  
7. A report will be written up containing all relevant research information. This report will 

give a summarized risk assessment as well as any recommendations or conclusions derived 

from the analysis.  

 

As each of these steps are completed regular emails will be sent to the sponsoring organization's 

representative with a summary of the work performed and any important conclusions. The length 

of each of these phases may vary depending on available resources. However, to ensure the 

timeliness of the project a list of deadlines for each section is attached and will be only adjusted in 

coordination with the organization representative. Participation from all team members as well as 

consulting subject matter experts will ensure the accuracy of the work. Resumes are attached 

showing the qualifications of each team member and what they will contribute to this project. 
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Schedule 
 

 

Individual Weekly Work Schedules 

  Sunday Monday Tuesday Wednesday Thursday Friday Saturday 

Joshua 

Peterson 

  3:00PM 

to 

5:00PM 

3:00PM 

to 

5:00PM 

  3:00PM 

to 

7:00PM 

    

Heidi 

Dacayanan 

  1:00PM 

to 

6:00PM  

8:00AM 

to 

9:00PM 

1:00PM to 

3:00M 

 3:00PM 

to 

7:00PM 

    

Joel 

Yellowhorse 

       9:00AM to 

11:00AM 

 2:00PM 

to 

5:00PM 

11:00AM 

to 

12:00PM 
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Project/Final Report Timeline 

 
 

           Monday, January 9, 2017 – 3:00 PM Team meeting  

           January 9th through January 23rd – Use boring logs, drilling notes and observations to 

create                    a detailed cross section of the soil stratigraphy.  
           Monday, January 23, 2017 – 3:00 PM Team meeting  

-          January 23rd through January 30th – Compile historical data from similar bridge/soil                           

situations and use to evaluate costs for damage/retrofitting that may need to be accounted for.  
-          Monday, January 30, 2017 – Monthly status report #1 
           Monday, January 30, 2017 – 3:00 PM Team meeting  

-          January 30th through February 13th – Compile a list of soil characteristics that relate                           

to earthquake hazards and liquefication potential and relate to our site soil conditions.  
           Monday, February 13, 2017 – 3:00 PM Team meeting  

-          February 13th through February 27th – Analyze likelihood and nature of a future seismic 

event          at the bridge location.   
-          Monday, February 27, 2017 – Monthly status report #2 
           Monday, February 27, 2017 – 3:00 PM Team meeting  

-          February 27th through March 13th – Evaluate soil characteristics under several possible                    

seismic scenarios. 
           Monday, March 13, 2017 – 3:00 PM Team meeting  

-          March 13th through March 27th – Perform a risk assessment to estimate likelihood and 

extent             of damage due to a seismic event and complete a rough draft of final project 

report. 
-          Monday, March 27, 2017 – Monthly status report #3 
           Monday, March 27, 2017 – 3:00 PM Team meeting  

-          March 27th through April 3rd – Edit/complete final report, create poster, and prepare                               

presentation.  
           Monday, April 3, 2017 – 3:00 PM Team meeting  

-          April 3rd through April 10th – Practice presentation as a group and finalize report/poster. 
-          Monday, April 10, 2017 – Completed project report, poster, and presentation will be 

submitted 
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Facilities, Tools, Data and Equipment 
 

 

The soils lab facilities and tools at BYU will be used for any soil tests that may be required 

to complete this project. The BYU facilities will also be used for meetings and research as required. 

AutoCAD, Excel, PowerPoint and Word will be required to complete the project report, 

presentation and poster. All relevant data has been provided by AECOM and includes the 

following: 

1. AECOM Provo River Bridge Plans 

2. Boring Locations and Logs 
3. RB&G Logs 

No other facilities, tools, data, or equipment is expected to be required.  
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Project Budget 
 

 

It is estimated to be a max of 1,584 hours total put into the project, roughly 528 hours for 

each team member over a 4 month period between January 9, 2017 and April 10, 2017. A calendar 

timeline based on the time line given above was made and separated into eight phases and is given 

below. Phases 1-4 are primarily research, 5-6 is analysis, and 7-8 is evaluation. 

 
 

Task Name Duration Start Finish 

Liquefaction Potential/Post Earthquake Stability 
Assessment 

66 days Mon 1/9/17 Mon 4/10/17 

   Phase 1 - Cross Section 11 days Mon 1/9/17 Mon 1/23/17 

      Team Meeting 1 day Mon 1/9/17 Mon 1/9/17 

      Create Cross Section of the Soil Stratigraphy 10 days Mon 1/9/17 Fri 1/20/17 

      Review and modify the strategic plan 2 days Fri 1/20/17 Mon 1/23/17 

      Team Meeting Confirm Decision to Proceed/ 
Plan Next Step 

1 day Mon 1/23/17 Mon 1/23/17 

   Phase 2 - Compile Historical Data 6 days Mon 1/23/17 Mon 1/30/17 

      Historical Data from Similar Bridge/Soil 
Situations 

3 days Mon 1/23/17 Wed 1/25/17 

      Evaluate Cost 3 days Wed 1/25/17 Fri 1/27/17 

      Review and modify the strategic plan 2 days Fri 1/27/17 Mon 1/30/17 

      Team Meeting Confirm Decision to Proceed/ 
Plan Next Step 

1 day Mon 1/30/17 Mon 1/30/17 

      Monthly Status Report 1 1 day Mon 1/30/17 Mon 1/30/17 

   Phase 3 - Compile List for Earthquake Hazards 
and Liquefaction 

11 days Mon 1/30/17 Mon 2/13/17 

      Compile List of Soil Characteristics 11 days Mon 1/30/17 Mon 2/13/17 

         Research Earthquake Hazards in site 7 days Mon 1/30/17 Tue 2/7/17 

         Liquefaction Potential Related to Site 7 days Thu 2/2/17 Fri 2/10/17 

Start 
Mon 1/9/17 

Finish 
Mon 

4/10/17 

February March April 

Liquefaction Potential/Post Earthquake Stability Assessment 
Mon 1/9/17 - Mon 4/10/17 

Phase 1 - 

Cross Section 
Mon 1/9/17 - 

Mon 1/23/17 

Phase 

2 - 

Comp

ile 

Histo

Phase 3 - 

Compile List 

for 

Earthquake 

Hazards and Phase 4 - 

Compile 

Historical 

Data 
Mon 2/13/17 

Phase 5 - 

Evaluate Soil 

Characteristic

s 
Mon 2/27/17 Phase 6 - 

Perform Risk 

Assessment 
Mon 3/13/17 

- Mon 

Phase 

7 - 

Final 

Repor

t Phase 

8 - 

Finali

zatio

ns 
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         Review List 2 days Fri 2/10/17 Mon 2/13/17 

      Team Meeting: Confirm decision to proceed 1 day Mon 2/13/17 Mon 2/13/17 

   Phase 4 - Compile Historical Data 11 days Mon 2/13/17 Mon 2/27/17 

      Research Previous Seismic Events in Area 11 days Mon 2/13/17 Mon 2/27/17 

         Research Events Data 2 days Mon 2/13/17 Tue 2/14/17 

         Organize Event Data 2 days Tue 2/14/17 Wed 2/15/17 

         Find Similarities 2 days Tue 2/14/17 Wed 2/15/17 

         Write Up a Document with Data 5 days Thu 2/16/17 Wed 2/22/17 

         Start Analysis 3 days Thu 2/23/17 Mon 2/27/17 

            Predict likelihood of Future Events and 
Analyze Effects 

2 days Thu 2/23/17 Fri 2/24/17 

            Team Meeting and Review Analysis And 
Monthly Report 2 

1 day Mon 2/27/17 Mon 2/27/17 

   Phase 5 - Evaluate Soil Characteristics 11 days Mon 2/27/17 Mon 3/13/17 

      Research Previous Seismic Events in Area 11 days Mon 2/27/17 Mon 3/13/17 

         Testing different seismic scenarios 9 days Mon 2/27/17 Thu 3/9/17 

         Write Analysis 2 days Wed 3/8/17 Thu 3/9/17 

         Review Analysis Write-up 2 days Fri 3/10/17 Mon 3/13/17 

         Team Meeting 1 day Mon 3/13/17 Mon 3/13/17 

   Phase 6 - Perform Risk Assessment 11 days Mon 3/13/17 Mon 3/27/17 

      Research the Risk 11 days Mon 3/13/17 Mon 3/27/17 

         Calculate the risk and extent 4 days Mon 3/13/17 Thu 3/16/17 

         Complete Rough Draft of Final Project Paper 9 days Tue 3/14/17 Fri 3/24/17 

         Monthly Report 1 day Mon 3/27/17 Mon 3/27/17 

         Team Meeting 1 day Mon 3/27/17 Mon 3/27/17 

   Phase 7 - Final Report 6 days Mon 3/27/17 Mon 4/3/17 

      Edits and Preparing 6 days Mon 3/27/17 Mon 4/3/17 

         Edit/Complete Final Report 4 days Mon 3/27/17 Thu 3/30/17 

         Start Poster 2 days Thu 3/30/17 Fri 3/31/17 

         Prepare Presentation 2 days Thu 3/30/17 Fri 3/31/17 

         Team Meeting/ Monthly Report 3 1 day Mon 4/3/17 Mon 4/3/17 

   Phase 8 - Finalizations 6 days Mon 4/3/17 Mon 4/10/17 

      Practice and Finishing 6 days Mon 4/3/17 Mon 4/10/17 

         Practice Presentation 3 days Mon 4/3/17 Wed 4/5/17 

         Finish Report/Poster 4 days Wed 4/5/17 Mon 4/10/17 

         Submit report, poster, and presentation 1 day Mon 4/10/17 Mon 4/10/17 
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Deliverables 
 

 
All deliverables are due on Monday, April 10. There will be a presentation given to 

both the sponsors and university before the end of winter semester. The final report on 
liquefaction potential sites will be written in word and will be summing up the explanation 
of our findings, judgement calls, and recommendations. Multiple soil cross section AutoCad 
models will be produced to show soil stratigraphy based on SPT and CPT logs and 
engineering judgement. 

There will be short monthly reports answering 4 different questions: what types of 
challenges were encounter, how challenges were handled, what progress was made on listed 
challenges, and is the project is still on schedule? 
 A final report with the analysis results, economic and environment considerations, 
monthly report will be typed up. A poster reflecting the summary of the project presented to 
faculty and students given by H2J Engineering, and a presentation summarizing the 
projected presented to the sponsor will also be prepared. 
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Performance Standards 
 

 

Team will provide work for this Capstone project “as is” using best practices and with best effort.  

Project results cannot be construed as work performed by licensed professionals and cannot be 

used as “stamped deliverables” without first being reviewed, approved and stamped by a qualified 

and relevant license professional engineer. 
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Statement of Qualification 
 

 

We have specifically selected the members of our team to best facilitate teamwork and 

quality effort on this project. All of our team members have relevant skills that are key to the 

success of this project. Their names and a summary of what they contribute are listed below.  

• Heidi Decayanan—As the team leader has had years of experience doing research in 

water resources and now has recently declared a geotechnical emphasis to her degree. 

Her firsthand experience with doing laboratory work will be essential to the completion 

of the project. 

• Joshua Peterson—As the equipment specialist, Joshua Peterson will be our primary 

resource when working with the required engineering programs. He has had years of 

work experience designing in AutoCAD and has a great attention to detail when creating 

presentations of the material. 

• Joel Yellowhorse—As the project manager has the responsibility to do secretarial work. 

He has had experience managing conferences and organizing presentations for groups of 

up to 100 people.  

• Tyler Coutu—As the project mentor Tyler Coutu will be essential in the overall guidance 

of our team. He is currently studying liquefaction and is completing his master's degree in 

geotechnical engineering.  

Our team is well prepared to take on the challenge of this project and will perform to the expected 

standards. Again we are excited for the opportunity to apply for this project. 

 

  



 

Page 13 of 16 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix A 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Page 14 of 16 
 

 

 



 

Page 15 of 16 
 

 
 



 

Page 16 of 16 
 

 


	LIQUEFACTION POTENTIAL & POST EARTHQUAKE STABILITY ASSESSMENT
	Project ID:  CEEn_2016CPST_013
	Introduction
	PROJECT TITLE:  Post-Liquefaction & Earthquake Stability Assessment
	PROJECT ID:  CEEn-2016CPST-013
	PROJECT SPONSOR: AECOM
	TEAM NAME:  H2J Engineering
	Our team is well prepared to take on the challenge of this project and will perform to the expected standards. Again we are excited for the opportunity to apply for this project.

