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Local Areas AffectedLocal Areas Affected





Original Design Improvements for Sections II & IIIOriginal Design Improvements for Sections II & III

Section III: 46.2 kmSection III: 46.2 km
PuertoPuerto PizanaPizana--PizarronPizarron

� Road Widening - 6.6 m (var.)
� Culverts replaced, added, or improved –

approximately 203
� Subdrainage & Ditching added
� Retaining Walls
� Bridges added - 7

Section II: 44.68 kmSection II: 44.68 km
CampanillaCampanilla--PizarronPizarron

� Road Widening - 6.6 m
� Culverts replaced, added, or improved –

approximately 270
� Subdrainage & Ditching added
� Retaining Walls
� Bridges added - 5

Sample Road Cross SectionSample Road Cross Section

Sample Paved Drain DitchSample Paved Drain Ditch



ChallengesChallenges ofof PeruPeru RoadRoad ProjectProject

Early ChallengesEarly Challenges
�Location – remote mountainous jungle area with limited
access
�Environment – dense forest with significant rainfall
�Early condition of Road – practically impassable
�Original Design Problems, lack of foundation & slope
stability studies
�Extensive variety of in-place Soil & Rock classifications
�Landslides – Cost $$$$$, damaging completed work
�Drainage and De-watering
�Overcoming common construction practices
�Personnel Security



Rainfall EventsRainfall Events



Monthly Rainfall 2004 & 2005Monthly Rainfall 2004 & 2005
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Early ConditionsEarly Conditions
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Need forNeed for
Management ofManagement of

DrainageDrainage



ImprovementsImprovements
ClearingClearing

Section IIISection III

ImprovementsImprovements
Road WideningRoad Widening

Section IISection II



ImprovementsImprovements
in Drainagein Drainage

CulvertCulvert
InstallationsInstallations



Culvert ConstructionCulvert Construction



ImprovementsImprovements
BridgeBridge

ImprovementsImprovements
Low WaterLow Water

CrossingCrossing



Bridge ConstructionBridge Construction



Punta Arena OperationsPunta Arena Operations::
Rock Crushing & SievingRock Crushing & Sieving

Plant, Laboratory,Plant, Laboratory,
Maintenance Facility &Maintenance Facility &

Materials StorageMaterials Storage

Punta Arena OperationsPunta Arena Operations::
Concrete PlantConcrete Plant



BalsayacuBalsayacu
QuarryQuarry



Construction MethodsConstruction Methods
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Variety of Soil &Variety of Soil &
RockRock
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RockRock
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Variety of Soil &Variety of Soil &
RockRock



Variety of Soil &Variety of Soil &
RockRock



BeforeBefore

14 meters14 meters

6 meters6 meters

LandslidesLandslides

AfterAfter



LandslidesLandslides



LandslidesLandslides



LandslideLandslide
“Before”“Before”



Landslide “After”Landslide “After”



LandslidesLandslides $$$$$$ exceedexceed ContingenciesContingencies

Cost of slide cleanup offset by ReCost of slide cleanup offset by Re--designdesign

��Delete unnecessary bridges, add box culverts whereDelete unnecessary bridges, add box culverts where
applicableapplicable
��Extending/reusing satisfactory culvertsExtending/reusing satisfactory culverts
��Use of nearby select granular borrow for platformUse of nearby select granular borrow for platform
stabilizing, backfill, andstabilizing, backfill, and subbasesubbase coursecourse
��Eliminate some cuts & fills, follow theEliminate some cuts & fills, follow the ““lay of thelay of the
landland”” where practicalwhere practical
��Road reRoad re--alignment away from slidesalignment away from slides
��Adjusting pavement design layersAdjusting pavement design layers



Drainage & DeDrainage & De--
wateringwatering
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ConstructionConstruction
FailuresFailures



ConstructionConstruction
FailuresFailures



Personnel SecurityPersonnel Security



ChallengesChallenges ofof PeruPeru RoadRoad ProjectProject

Lessons Learned/Solutions
�Minimize clearing & grubbing - only execute in immediate
foundation areas, while promoting jungle growth
�Reduce slope cuts, contrary to common engineering practice of
lowering slope angles for unstable areas. Some slides are
exacerbated by larger exposed surfaces
�Locate additional satisfactory material borrow sources (granular)
�Continuous training/instruction for contract staff and labor force
�Avoiding deep culverts, relocating new ones and plugging old
culverts
�Erosion control – adding “Trinchos” and stepped Grouted
Cobble Flumes
�Continuous maintenance of drainage ditches & inlets during
construction activities – Prevent water ponding





ContactContact InformationInformation

Michael P.Michael P. WielputzWielputz,, P.EP.E..
678678--354354--03100310

U.SU.S. Army. Army CorpsCorps ofof EngineersEngineers
SavannahSavannah DistrictDistrict

EnvironmentalEnvironmental && MatereialsMatereials UnitUnit
MariettaMarietta,, GoergiaGoergia

michael.p.wielputz@sas02michael.p.wielputz@sas02..usace.army.milusace.army.mil


