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Introduction to BYU CEEn Capstone
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Project Management & Execution « Competing requirements
Marketing & New Business Development » Government regulations
Adaptability to Changes & Obstacles e Cost, time & legality
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Capstone Program Challenges

" Program Funding & Resources

= Students
= Busy work vs. project ownership & responsibilities

= Faculty
= Extra burden in addition to academic responsibilities

= Sponsors < Relevant Projects
= What equity do we get out of it?

" Project Planning, Management & Execution
" Flexible & adaptable, schedule, time, cost, minimize project creep, etc.
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Enhanced Capstone Project Perspective

= Traditional Approach + Additional Strategy = Enhanced Capstone Program

Tradition%I‘Approach N\

. Sponsor-s Instructors & “good
IR ol wﬂl”&ntmes

Additional “Win-Win” Strategy

* Sponsors: Business entities, government agencies, etc.

* Objectives: Academic < Industry collaboration on proof-of-concept, process
improvement, cost reduction, product optimization, etc.

'1®bjectlves Proye_dt\expenence for B
---’students . v

* Projects: Engineering judgment - solution options, with no specific solution,
marketing & business development assessment, etc.
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e Student: Practice for materials
| % learnedinschool

Students: Showcase students work = personal responsibilities & project ownership,
foster innovations, team dynamics, customer relations, risk assessment,

time/cost management, communications, flexibility & adaptability etc.
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* Faculty: Funding potential, publish innovative project results, etc.

3 o Sponsors Preview students to *
be hired > reduce )
h|r|ng I"ISkS

* Sponsors: Tangible benefits = Low cost investment justifications, proof-of-concept,
cost & time savings = improve competitiveness/financial bottom line, etc.
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Capstone Program Implementation: Projects Execution Process
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Capstone Program Implementation: Website

BYU | Civil & Environmental Engineering m
ol : : : u
Civil & Environmental Engineering Capstone Program Showcase

About Program Information Capstone Courses Projects Capstone Contact CEEn Home St u d e nt’s Wo r k
LJ
= Project team
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' = |nterview
reference
= Foster project
ownership

0 Two-edge sword

yright® 2013, All Rights Reserved
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BYU CEEn Capstone Website: Student Teams’ Project Work

BYWU | Civil & Environmental Engineering m BYWU | Civil & Environmental Engineering w ° °
Civil & Environmental Engineering Capstone Program Civil & Environmental Engineering Capstone Program - P rOJ ECt OWI'I ers h | p

Home About Program Information Capstone Courses Projects Capstone Contact CEEn Home Home About Program Information Capstone Courses Projects Capstone Contact CEEn Home °
= Encourage project
2016-2017 Projects CEEn-2016CPST-001

o efge Ll
CEEn-2016CPST-001 Project Team Information | Previous Project | Next Project | 2016-2017 Projects res p O n s I b l I It I es

Development Accommodation: Realignment Study

ks s = Employer Preview

Project Sponsor City of Riverton

< Past Domestic Capstone Projects

=
B
&

Project Manager (Graduate Student Mentor) Michael souffront u Beyo n d re S u m e &
o [ [
Project Team Members Brad Mason, Tavin Griffeth, Kevin Woolf J o I nte rvl ews

i Eaculty Advisor Dr. Rollin Hotchkiss °
Project RFP. CEEn-2016CPST-001_RFP.pdf

CEEn-2016CPST-001: D I A dation - Realignment Study

o . .
Graduate Mentor: Michael Souffront Team Members: Brad Mason, Tavin Griffeth, Kevin Woolf > ; . P ro ect h I Sto rl e S
Project Proposal CEEn-2016CPST-001_Proposal.pdf
CEEn-2016CPST-002: Soil Data Percolation App Development N DA co m I ia n ce
Graduate Mentor: Alex Arndt Team Members: Cameron Lusvardi, William Shelton,Jacob Wadman Project Management Plan CEEn-2016CPST-001_PMP.pdf p

CEEn-2016CPST003: LID Approach Effectiveness & Functionality Study 50% Completion Report & Status Reports CEEn-2016CPST-001_lanStatusReport.pdf

(] [
Graduate Mentor: John De Leon Team members: Treyton Moore, Kevin Liang, Jingwen He CEEn-2016CPST-001_FebStatusReport.pdf . co m m u n I Cat I o n S

CEEN-2016CPST-001_MarchStatusReport.pdf

CEEn-2016CPST-004: Engineering Changes vs. Neighborhood Impact Assessment CEEn-2016CPST-001_HalfCompletionReport.pdf
°
Graduate Mentor: Spencer McDonald  Team members: Martin Seneca, Brad Fellows, Kaylee Bateman . P rOJ ect S po n So rS
Final Report & Presentations CEEn-2016CPST-001_FinalReportpdf

CEEn-2016CPST-005: Power Transmission Foundation Design
CEEN-2016CPST-001_FinalPresentation.pdf

Graduate Mentor: Mikayla Hatch  Team members: Daniel Pope, McKay Harper, Todd Weichers .
CEEn-2016CPST-001_Poster

CEEn-2016CPST-006: Pressure Zones Update Feasibility Study

.
Graduate Mentor: McKell Sanderson  Team members: Spencer Stanley, Michael Freeman, Ryan Harwell —— [ ] Pote nt I a I e m p I oye rs
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Team Members: Matthew Johnson, Fabian Zamorano, Donald Anderson
Date: 1/30/2017

1) Summary of technical’'mon-technical challenges encountered

We encountered several obstacles o overcome before being able to analyze the Ridge Lane
aren. Ome obstacle that we had was determining the contributing watershed area for Ridge
Lane. The exact area and water flow was not known. In sddition, there are no local streams
wearby, 0 it was difficult to find the area using Watershed Modeling System (WIS
Another obstacle that we faced was leaming unfamiliar enpineering properams. This is the
first Hime anyone in oar groap kad used WE and AwteCAD Civil 3D for storm water and
flood amalysis.

2) Team approaches/resolutions to overcome challenges

e did a lot of backgrownd research this month to get a better understanding of the process
of designing a storm water system. Initially, we had a couple of spreadsheets that was piven
to us from ooy sponses. The research helped os to understand what the spreadsbest weas
computing, how it was computing it and what all the vanables meant. We also drove to
Ridge Lame in Payson to wview the project site in person. This gave ws a first hamd
understanding of the area and belped us to determine what bomes experienced flooding,
directions the water might flow during the storm, and locations on where collections basins
should be. In addition, we were able to speak to one of the residents in the area about the
floodinge and he confirmed owr suspicions.

3) Status of challenge resolutions & potential project impacts

We are still experience problems with using the new programs, but we are getting a better
idea on bow they work, These problems have mot cavsed any scheduls or cost impacts for the
project. These were intially planned and sccounted for in the project proposal. Overall, we
frozl we have mads good progress on the project and are confident n future prograss

4) Project Status & Summanry

Thers have besn no delays or scopes changes due to additional customer request. W have
completed most of the research that we need for this project, We have just started the design
of the storm water system. We plan on fimishing the design in the wpcoming week and start
puthing togsther the report. At this point, we are plan on complsting the project on time,
perhaps aven a little early

September 22, 2017
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" Communication

Project status

Documentation of
challenges & obstacles

Customer relations

= Team dynamics
= Team work

Lessons learned
Conflict resolution
Obstacle management

Project’s mid-course
adjustments &
adaptation
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Sample 2016 Capstone Project Final Presentation
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CEEn-2016CPST- 003

Team members: John De Leon, Treyton Moore, Jingwen He, Kevin Liang
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LID Approach Effectivenéss & Functionality

June 2, 2017

CAPSTONE |

Background Information
*Recently, the EPA has required municipalities
in Utah to design their stormwater systems to
retain the 90th percentile storm on site
*In the past, stormwater would be piped to a
river or stream
*Spanish Fork City has implemented a LID
stormwater system that utilizes R-Tanks to
retain the water on site
*Our job was to analyze the system to check its

Findings
*90 percentile storm = 0.54in

Recommendations
*Use water meter vault to provide access to
already constructed systems to provide
access for cleaning
+For future systems, use a wire mesh (i.e.
Chicken wire) to cover the entrance and
“filter” leaves and larger debris
*Improve inspection procedures during
construction
*For sites with poor soil, if overtopping is a

compliance, provide
possible design
improvement suggestions,
and to investigate silt build-
up to develop a
maintenance schedule.

«LID systems exceeded EPA standards in Spanish concern, the R-tanks could be stacked

Fork deeper to increase storage volume.
* Total runoff volume = 2301 ft?
* Total system volume = 4635 ft3
+LID performance varied for the 5, 10, 25, 50, and
100 year storms depending on soil quality.
* Poor soil drainage caused R-tanks to overtop :
in these cases analyzed : |
*We observed problems with leaf build up in R- |
tank entrances
+Poor initial layout of R-tanks by contractors
resulting in complications

Storm Runaff Volume (pcf) Drainage Time (hrs)
100 years storm 28002 0.306
50 years storm 23727 0.259
25 years storm 19608 0.214
10 years storm 14730 0.161
5 years storm 11274 0.123
90th percentile storm 2301 0.025

September 22, 2017

" Project ID
= CEEn-2016CPST-003

= Title

" Low Impact Development (LID)
Approach Effectiveness & Functionality

= Sponsor
= Spanish Fork City, UT

= Soft Skills

= Documentations, presentations,
communications, project close-out &
completion of deliverables
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2016 Capstone Program Lessons Learned

* Communications & Understanding sponsors’ objectives

= Regular contacts & project updates
= Ask & learn
" Improve students < sponsor (customer) relationship

=" Adaptable & Flexible Project Schedule & Duration
= Not all projects start/end with respect to academic year

= Ease students’ anxiety toward failure
= Accept, learn and grow from mistakes
= Accept responsibilities & consequences through honesty and timeliness

September 22, 2017 10
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2017 Sample Project

= Arrowhead Center Development Project
= Capstone collaboration with Sustainable Infrastructures class, government, developer, community

Planned Subdivision

iR B e
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Collaborative Project Environment

[ Zoning, Planning & Regulations \

* Environmental / CEEn Capstohe Team \

* Code & ordinance compliance (Catalyst for Success) Business Case

* Historical significance '\ ,

* Business growth potentials — tax revenues * Business significance vs. costs, feasibility & risks

¢ Traffic & infrastructures e Environmental — Potential lead/asbestos removal

» Compatibility to local development plan e Code compliance - Structural/electrical/mechanical
\ j » Water resources — Well/septic vs. city water/sewer

e Storm drain/run off — Low Impact Development (LID)
e Geotechnical — Soil/foundation assessment

e Short & long term investment costs vs. benefits
e Liability
* Profitability
* Trafficimprovements
* Site plan & construction
* Tenant occupancy rate
* Maintenance & operation
* Risks assessment

/ Community Involvement

¢ Environmental

* Jobs /

e Community growth

* Traffic

* Neighborhood compatibility, impact & benefits
* Convenience

\ / Ideal best use & best **
practices win-win-win scenario

** Best acceptable compromises under conflicting requirements & interests

September 22, 2017 12
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Conclusions

= Capstone: Experiential Learning Opportunity
= Safe mean for students exposure to “soft skills”

= Win-Win-Win Strategy
= Benefits for all parties involved: Students, sponsors and faculty

= Raise both the bar of performance expectation and equity/reward
= Remove stigma of “busy work”
= Students rise up to the occasion via project ownership & responsibilities
=" Encourage team work
= Improved professionalism

= Cross-discipline projects = Way of the future

= Collaboration among sponsors, professionals, students and all interested entities
= Negotiations and compromises to achieve project objectives

September 22, 2017 13
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Any Questions ?
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