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IntroductionIntroduction
Who?Who?

Wild West Engineering (WWE)Wild West Engineering (WWE)
What?What?

International Senior Design TeamInternational Senior Design Team
Where?Where?

Santa Cruz, BoliviaSanta Cruz, Bolivia
When? When? 

July 26July 26thth –– August 5August 5thth

Why?Why?
Alleviate flooding and improve living conditionsAlleviate flooding and improve living conditions



OutlineOutline

BackgroundBackground
Existing ConditionsExisting Conditions
MethodsMethods
Design OptionsDesign Options
RecommendationRecommendation
BenefitsBenefits
ConclusionConclusion



BackgroundBackground

Flamingo NeighborhoodFlamingo Neighborhood

Bolivia
Santa Cruz



BOLIVIABOLIVIA

PoliticsPolitics
EconomyEconomy
EducationEducation



SANTA CRUZ

La Flamingo Neighborhood



FLAMINGO NEIGHBORHOODFLAMINGO NEIGHBORHOOD

Dense PopulationDense Population
Residential AreaResidential Area
FloodingFlooding

••Up to 2 feetUp to 2 feet
••Bacteria/Mold GrowthBacteria/Mold Growth
••MosquitoesMosquitoes

A

C

B

Doble via La Guardia

Radial 
16.5

5th

Ring

San Martin
Flamingo



Existing ConditionsExisting Conditions

San Martin

Doble via La Guardia

Flamingo 
Ave.

5th Ring Canal & Road



Flamingo AvenueFlamingo Avenue



PAVED CANAL



CONCRETE CANAL ALONG SAN MARTIN



EARTHEN CANAL



EARTHEN CANAL ALONG SAN MARTIN



55thth Ring CanalRing Canal

Flamingo Ave

Doble via La Guardia



5th Ring & 16.5 Road Intersection



5th Ring Canal Northbound



Preparations Preparations 

PrePre--triptrip
ResearchResearch
MeetingsMeetings
Professional MentorsProfessional Mentors

In BoliviaIn Bolivia
Meetings with OfficialsMeetings with Officials
Toured NeighborhoodToured Neighborhood



SurveyingSurveying

Topcon Total StationTopcon Total Station
Cross Sections Cross Sections 
SaguapacSaguapac



Soil AnalysisSoil Analysis

Soil SamplesSoil Samples
HydrometerHydrometer



Watershed and Design FlowWatershed and Design Flow

Watershed Watershed 
BoundariesBoundaries
CalculationsCalculations

Rational MethodRational Method
ManningManning’’s Equations Equation

AutoCAD Civil 3DAutoCAD Civil 3D

Doble via La Guardia

B

C

A

San Martin

5th Ring

16.5 Radial



Design OptionsDesign Options

Paving Flamingo AvenuePaving Flamingo Avenue
Redesign 5Redesign 5thth Ring CanalRing Canal
Water DrainageWater Drainage



9 Meters

CL



Flamingo Avenue Flamingo Avenue 
Pavement Option Pavement Option -- AsphaltAsphalt

AdvantagesAdvantages
Less Expensive to Less Expensive to 
PlacePlace

DisadvantagesDisadvantages
UncommonUncommon
MaintenanceMaintenance
Not used for Not used for 
AvenuesAvenues

Asphalt

Base
Base



Flamingo Avenue Flamingo Avenue 
Pavement Options Pavement Options -- ConcreteConcrete

AdvantagesAdvantages
Common for Common for 
avenue avenue 
constructionconstruction
Longer LifeLonger Life
AppearanceAppearance

PreferencePreference

DisadvantagesDisadvantages
More expensiveMore expensive



55thth Ring CanalRing Canal

Proposed Canal Cross Section

Proposed Cross Section

Existing Cross Section



Drainage Design

5th Ring Canal

Flamingo Ave



Curb and Gutter Curb and Gutter 

AdvantagesAdvantages
Common DesignCommon Design

DisadvantagesDisadvantages
MosquitoesMosquitoes
SedimentSediment
GarbageGarbage
Difficult to CleanDifficult to Clean



Box Culvert DesignBox Culvert Design

AdvantagesAdvantages
Grate limits debrisGrate limits debris
Simple DesignSimple Design
Easily cleanedEasily cleaned
Grate is a large inlet Grate is a large inlet 

DisadvantagesDisadvantages
Sediment could enter Sediment could enter 
the systemthe system



Curb InletsCurb Inlets
AdvantagesAdvantages

•• Simple DesignSimple Design
•• Easily MaintainedEasily Maintained
•• Large water flowLarge water flow
•• Common DesignCommon Design

DisadvantagesDisadvantages
•• Sediment & DebrisSediment & Debris

in systemin system



Flooding AreasFlooding Areas

Flooding Area C

A

B

C

Flamingo Ave



Final RecommendationsFinal Recommendations

Pave Flamingo AvenuePave Flamingo Avenue
Cost Cost -- $121,200 USD$121,200 USD

Rehabilitate 5Rehabilitate 5thth Ring CanalRing Canal
Cost Cost -- $18,200 USD$18,200 USD

Install curb inlet along 5Install curb inlet along 5thth Ring Ring 
CanalCanal

Cost Cost -- $1200 USD$1200 USD

Use excess cut to fill areas B Use excess cut to fill areas B 
and Cand C



PROJECT BENEFITS



ConclusionConclusion

•• Appropriate sustainable solutionAppropriate sustainable solution
•• Easily maintainedEasily maintained
•• Alleviated storm water floodingAlleviated storm water flooding
•• Improved transportationImproved transportation
•• Reduced health risksReduced health risks



THANK YOU!!!THANK YOU!!!

Linda PhillipsLinda Phillips
Dennis Dennis MagolanMagolan
Marilyn PhillipsMarilyn Phillips
ISD MentorsISD Mentors
Other ISD studentsOther ISD students
Our friends & familyOur friends & family

We couldn’t have done it without you!
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