
rGEOTECHNICALENGINEERINGREPORTPHASEIRESIDENTIALDEVELOPMENTATTHEPINESGOLFCOURSENORTHOFCORTAROROADANDWESTOFINTERSTATE10MARANAARIZONATERRACONPROJECTNO63045225DECEMBER82004PreparedforSTANDARDPACIFICOFTUCSON4578NORTHFIRSTAVENUESUITE160TUCSONARIZONA857185748ATTNMRBOBSTORIEiTERRACON355SOUTHEUCLIDAVENUESUITE107TUCSONARIZONA85719PHONE5207701789FAX5207922539conCVRiD5oPP



December82004lrerraconConsultingEngineersScientistsStandardPacificofTucson4578NorthFirstAvenueSuite160TucsonArizona857185748355SouthEuclidSuite107TucsonArizona85719Phone5207701789Fax5207922539wwwterraconcomAttnMrBobStorieREGeotechnicalEngineeringReportPhaseIResidentialDevelopmentatthePinesGolfCourseNorthofCortaroRoadandWestofInterstate10MaranaArizonaTerraconProjectNo63045225TerraconhascompletedgeotechnicalengineeringexplorationforthefollowupgeotechnicalreportforPhaseIoftheResidentialDevelopmenttobelocatedatthePinesGolfCourseinMaranaArizonaThisstudywasperformedingeneralaccordancewithourproposalnumber06304245datedOctober272004TheresultsofourengineeringstudyincludingthesiteplanlaboratorytestresultslogsofboringsandthegeotechnicalrecommendationsneededtoaidinthedesignandconstructionoffoundationsandotherearthconnectedphasesofthisprojectareattachedThesubsurfacesoilsatthesiteconsistedofsandyclaytosandysiltfillmaterialbetween2and27feetbelowexistinggradeTheresultsoffieldexplorationandlaboratorytestingindicatethesoilsatthesiteexhibitlowtomoderatecompressibilityatinsitumoisturecontentThesoilsgenerallyshowslighttendencyforhydrocompactionwhenelevatedinmoisturecontentWhenwaterisaddedtocompactednearsurfacesoilsthematerialsexhibitlowexpansivepotentialunderlightloadingconditionssuchasthoseimposedbyfloorslabsHoweveroneisolatedsampleatBoringLocationB19showedmoderateexpansivepotentialBasedonthegeotechnicalengineeringanalysessubsurfaceexplorationandlaboratorytestresultswerecommendtheproposedbuildingstructuresbesupportedonaspreadfootingfoundationsystemsWerecommendthatallexistingfillonsitebeentirelyremovedandreplacedinacontrolledmannerDuetotherelativelyloosenatureofthenativesoilswerecommendspreadfootingsbearonengineeredfilltosupportoftheproposedfoundationsSlabongrademaybeutilizedfortheinteriorfloorsystemprovidedthatcareistakenintheplacementandcompactionofthesubgradesoilOnsitesoilsshouldbssuitablsforuseasengineeredfillbeneaththefoundationsystemsandtioorslabsDeliveringSuccessforClientsandEmployeesSince1965MoreThan60OfficesNationwide



PhaseIResidentialDevelopmentAtthePinesGolfCourseTerraconProjectNo630452251rerraconOtherdesignandconstructionrecommendationsbasedupongeotechnicalconditionsarepresentedinthereportWeappreciatebeingofservicetoyouinthegeotechnicalengineeringphaseofthisprojectandarepreparedtoassistyouduringtheconstructionphasesaswellIfyouhaveanyquestionsconcerningthisreportoranyofourtestinginspectiondesignandconsultingservicespleasedonothesitatetocontactusSincerely1rerraconfJwfBryanWReedEITProjectManagerOlegBLysyjPEGeotechnicalServicesManagerNPUBLlC04georept63045225docCopiestoAddressee3



PhaseIResidentialDevelopmentAtthePinesGolfCourseTerraconProjectNo63045225rerraconTABLEOFCONTENTSPageNoINTRODUCTION1PROPOSEDCONSTRUCTION1SITEEXPLORATION2FieldExploration2LaboratoryTesting2SITECONDITIONS3SUBSURFACECONDITIONS3SoilConditions3FieldandLaboratoryTestResults3GroundwaterConditions4ENGINEERINGANALYSESANDRECOMMENDATIONS4GeotechnicalConsiderations4FoundationSystems4LateralEarthPressures5RetainingWallDrainage6SeismicConsiderations6FloorSlabDesignandConstruction6PavementDesignandConstruction7Earthwork8GeneralConsiderations8SitePreparation8SubgradePreparation9FillMaterialsandCompaction9Slopes11ExcavationandTrenchConstruction11AdditionalDesignandConstructionConsiderations11ExteriorSlabDesignandConstruction11UndergroundUtilitySystems12SurfaceDrainage12



PhaseIResidentialDevelopmentAtthePinesGolfCourseTerraconProjectNo63045225llerraconTABLEOFCONTENTSContdGENERALCOMMENTS12APPENDIXASitePlanFigureNo1A1LogsofBoringsA2thruA23APPENDIXBAtterbergLimitsTestResultsB1SwellConsolidationTestB2ThruB7SummaryofLaboratoryResultsB8APPENDIXCGENERALNOTESDrillingExplorationC1UnifiedSoilClassificationC2



GEOTECHNICALENGINEERINGREPORTPHASEIRESIDENTIALDEVELOPMENTATTHEPINESGOLFCOURSENORTHOFCORTAROROADANDWESTOFINTERSTATION10MARANAARIZONATERRACONPROJECTNO63045225INTRODUCTIONThisreportcontainstheresultsofourgeotechnicalengineeringexplorationfortheproposedresidentialdevelopmenttobelocatedatThePinesGolfCourseThesiteislocatedinthenortheastXofSection27Township12SouthRange12EastoftheGilaandSaltRiverBaseandMeridianThepurposeoftheseservicesistoprovideinformationandgeotechnicalengineeringrecommendationsrelativetosubsurfacesoilconditionsgroundwaterconditionsfoundationdesignandconstructionlateralearthpressuresfloorslabdesignandconstructionpavementdesignandconstructionearthworkdrainageTherecommendationscontainedinthisreportarebasedupontheresultsoffieldandlaboratorytestingengineeringanalysesandexperiencewithsimilarsoilconditionsstructuresandourunderstandingoftheproposedprojectPROPOSEDCONSTRUCTIONWeunderstandtheproposedprojectconsistsofPhaseIoftheareapresentlyknownasthePinesGolfCoursePhaseIcoversabout34acresandisplannedforsinglefamilyhousesPortionsofthisphaseareoveranareathatwasformerlyagravelpitWehavealsobeenprovidedwithapreliminarysiteexhibitforPhaseIpreparedbyWLBWeunderstandthatgeotechnicalissuessuchasexistingfillsandsteepslopeswilllikelyaffectdevelopmentplans1



PhaseIResidentialDevelopmentAtthePinesGolfCourseTerraconProjectNo630452251rerraconTerraconreviewedtheinformationprovidedtousperformedasitevisitandpreparedaletterprovidingpreliminarygeotechnicalrecommendationsOurpreliminaryletterwasdatedSeptember292004SITEEXPLORATIONThescopeoftheservicesperformedforthisprojectincludedsitereconnaissancebyageotechnicalengineerasubsurfaceexplorationprogramlaboratorytestingandengineeringanalysesFieldExplorationAtotalof20testboringsweredrilledonNovember15thand16thTheboringsweredrilledtoapproximatedepthsof10to40feetatthelocationsshownontheSitePlanFigure1BoringswereevenlyspacedacrossthesiteBoringswereadvancedwithatruckmounteddrillingrigutilizing7inchdiameterhollowstemaugerTheboringswerelocatedinthefieldbymeasurementsfrompropertylinesandexistingsitefeaturesTheaccuracyofboringlocationsshouldonlybeassumedtothelevelimpliedbythemethodsusedtodetermineeachContinuouslithologiclogsofeachboringwererecordedbythegeotechnicalengineerduringthedrillingoperationsAtselectedintervalssamplesofthesubsurfacematerialsweretakenbydrivingsplitspoonorringbarrelsamplersBulksamplesofsubsurfacematerialswereobtainedfromboringsinpavementareasPenetrationresistancemeasurementswereobtainedbydrivingthesplitspoonandringbarrelintothesubsurfacematerialswitha140poundhammerfalling30inchesThepenetrationresistancevalueisausefulindexinestimatingtheconsistencyrelativedensityorhardnessofthematerialsencounteredGroundwaterconditionswereevaluatedineachboringatthetimeofsiteexplorationLaboratoryTestingSamplesretrievedduringthefieldexplorationweretakentothelaboratoryforobservationbytheprojectgeotechnicalengineerandwereclassifiedinaccordancewiththeUnifiedSoilClassificationSystemdescribedinAppendixCAtthattimethefielddescriptionswereconfirmedormodifiedasnecessaryandanatJPlicablelaboratorytestingprogramwasformulatedtodetermineengineeringpropertiesofthesubsurfacematerialsBoringlogswerepreparedandarepresentedinAppendixA2



PhaseIResidentialDevelopmentAtthePinesGolfCourseTerraconProjectNo630452251rerraconLaboratorytestswereconductedonselectedsoilsamplesandarepresentedinAppendixBandontheLogsofBoringsThetestresultswereusedforthegeotechnicalengineeringanalysesandthedevelopmentoffoundationandearthworkrecommendationsSelectedsoilsamplesweretestedforthefollowingengineeringpropertiesWaterContentDryDensityConsolidationPercentFinesPlasticityIndexExpansionSITECONDITIONSThissitehadbeenpreviouslyusedasagravelpitandmaterialssupplyyardRemainsofconcreteslabsandfoundationsfrompreviousstructuresarescatteredthroughoutthesiteThisportionofthesiteisrelativelyflatandlevelhoweverthereareafewmoundsanddepressionsacrossthesiteOnedepressionnearboringB5wasboundedwithonetotwoinchwidetangentialcracksatthisareaweencounteredfillsupto27feetdeepThetopofthepreviousgravelpitisatthesouthandwestmarginsofthissiteThepitslopesareterracedandappeartohaveanoverallinclinationofabout3to1horizontaltoverticalwithportionsthatmaybeassteepas1to1horizontaltoverticalBasedonaerialphotostakenbetween1979and2000itappearsthatpitwasminedtonearitspresentlocationandtherelativelylevelareaontopofthepithadnotbeenextensivelyminedCurrentlytheformergravelpitisagolfcoursethecourseextendstothenorthandeastofthesitewiththeclubhousetothenortheastofthesiteSUBSURFACECONDITIONSSoilConditionsAspresentedontheLogsofBoringsurfacesoilstodepthsof5to27feetconsistedoffillcontainingsiltysandtoclayeysandThematerialsunderlyingthesurfacesoilsandextendingtothemaximumdepthofexplorationconsistedofsiltysandwithgravelFieldandLaboratoryTestResultsFieldpenetrationtestresultsindicatethesandsoilsvaryfromveryloosetomediumdenseinrelativedensityLaboratorytestresultsindicatethatthesubsoilsatshallowdepthexhibit10tomoderatecompressionatinsitumoisturecontentsThesoilsgenerallyshowslighttendencyforhydrocompactionwhenelevatedinmoisturecontenthoweveronesampleshowedsignificanthydrocompactivetendenciesWhenwaterisaddedtosamplesoflaboratorycompactednearsurfacesoilsthematerialsexhibitnotolowexpansionpotentialunderlightloading3



PhaseIResidentialDevelopmentAtthePinesGolfCourseTerraconProjectNo63045225lrerraconconditionssuchasthoseimposedbyfloorslabsHoweveroneisolatedsamplenearBoringLocation819showedmoderatelyhighexpansivepotentialGroundwaterConditionsGroundwaterwasnotobservedinanytestboringatthetimeoffieldexplorationTheseobservationsrepresentgroundwaterconditionsatthetimeofthefieldexplorationandmaynotbeindicativeofothertimesoratotherlocationsGroundwaterconditionscanchangewithvaryingseasonalandweatherconditionsandotherfactorsENGINEERINGANALYSESANDRECOMMENDATIONSGeotechnicalConsiderationsBasedonthegeotechnicalengineeringanalysessubsurfaceexplorationandlaboratorytestresultswerecommendthatallexistingfillberemovedfromtheproposedbuildingareasWealsorecommendstructuresbesupportedonaspreadfootingfoundationsystemDuetotherelativelyloosenatureofthenativesoilsandpotentialforhydrocompactionspreadfootingsbearingonengineeredfillarerecommendedforsupportoftheproposedfoundationsSlabongrademaybeutilizedfortheinteriorfloorsystemprovidedthatcareistakenintheplacementandcompactionofthesubgradesoilOnsitesoilsshouldbesuitableforuseasengineeredfillbeneaththefoundationsystemsandfloorslabsDesignandconstructionrecommendationsforfoundationsystemsandotherearthconnectedphasesoftheprojectareoutlinedbelowFoundationSystemsSpreadfootingfoundationsarerecommendedforthesupportoftheproposedbuildingonthesiteDuetotherelativelyloosedensityofnativesoilsandpotentialforhydrocompactionspreadfootingsbearingonengineeredfillarerecommendedforsupportoftheproposedfoundationsEngineeredfillwhichwillsupportfootingsshouldbeplacedandconstructedasrecommendedintheEarthworksectionofthisreportThefootingsmaybedesignedforamaximumbearingpressureof2000pstThedesignbearingpressureappliestodeadloadsplusdesignliveloadconditionsThedesignbearingpressuremaybeincreasedbyonethirdwhenconsideringtotalloadsthatincludewindorseismicconditionsRecommendedminimumwidthsofcolumnandwa1footingsare16inchesand24inchesrespectivelyExteriorfootingsshouldbeplacedaminimumof18inchesbelowfinishejgradetoprovideconfinementforthebearingsoilsInteriorfootingsshouldbeararriiililumof12inchesbelowfinishedgradeFinishedgradeisthelowestadjacentgradeforperimeterfootingsandfloorlevelforinteriorfootings4



PhaseIResidentialDevelopmentAtthePinesGolfCourseTerraconProjectNo630452251rerraconTotalsettlementresultingfromtheassumedstructuralloadsisestimatedtobeontheorderof1inchDifferentialsettlementshouldbeontheorderoftooftheestimatedtotalsettlementAdditionalfoundationmovementscouldoccurifwaterfromanysourceinfiltratesthefoundationsoilsthereforeproperdrainageshouldbeprovidedinthefinaldesignandduringconstructionForfoundationsadjacenttoslopesaminimumhorizontalsetbackoffive5feetshouldbemaintainedbetweenthefoundationbaseandslopefaceInadditionthesetbackshouldbeatalocationwhereanimaginarylineextendingdownwardat45degreesfromthenearestedgeofthefoundationdoesnotintersecttheslopefaceThickenedslabsectionscanbeusedtosupportinteriorloadbearingpartitionsprovidedthatslabsaresupportedonengineeredfillloadsdonotexceed900plfthickenedsectionshaveaminimumwidthof12inchesandthicknessandreinforcementareconsistentwithstructuralrequirementsFootingsfoundationsandmasonrywallsshouldbereinforcedasnecessarytoreducethepotentialfordistresscausedbydifferentialfoundationmovementTheuseofjointsatopeningsorotherdiscontinuitiesinmasonrywallsisrecommendedFoundationexcavationsshouldbeobservedbythegeotechnicalengineerIfthesoilconditionsencountereddiffersignificantlyfromthosepresentedinthisreportsupplementalrecommendationswillberequiredLateralEarthPressuresForsoilsaboveanyfreewatersurfacerecommendedequivalentfluidpressuresforunrestrainedfoundationelementswhenusingonsitesoilsasbackfillareActive40psfjftPassive300psfftCoefficientofbasefriction00000045Thecoefficientofbasefrictionshouldbereducedto030whenusedinconjunctionwithpassivepressure5



PhaseIResidentialDevelopmentAtthePinesGolfCourseTerraconProjectNo630452251rerraconWherethedesignincludesrestrainedelementsthefollowingequivalentfluidpressuresarerecommendedAtrest60psfftThelateralearthpressureshereindonotincludeanyfactorofsafetyandarenotapplicableforsubmergedsoilshydrostaticloadingAdditionalrecommendationsmaybenecessaryifsuchconditionsaretobeincludedinthedesignFillagainstfoundationandretainingwallsshouldbecompactedtodensitiesspecifiedinEarthworkCompactionofeachliftadjacenttowallsshouldbeaccomplishedwithhandoperatedtampersorotherlightweightcompactorsOvercompactionmaycauseexcessivelateralearthpressureswhichcouldresultinwallmovementRetainingWallDrainageToreducehydrostaticloadingonretainingwallsasubsurfacedrainsystemshouldbeplacedbehindthewallThedrainsystemshouldconsistoffreedraininggranularsoilscontaininglessthanfivepercentfinesbyweightpassingaNo200sieveplacedadjacenttothewallThefreedraininggranularmaterialshouldbegradedtopreventtheintrusionoffinesorencapsulatedinasuitablefilterfabricAdrainagesystemconsistingofeitherweepholesorperforateddrainlinesplacednearthebaseofthewallshouldbeusedtointerceptanddischargewaterwhichwouldtendtosaturatethebackfillWhereuseddrainlinesshouldbeembeddedinauniformlygradedfiltermaterialandprovidedwithadequatecleanoutsforperiodicmaintenanceAnimpervioussoilshouldbeusedintheupperlayerofbackfilltoreducethepotentialforwaterinfiltrationAsanalternativeaprefabricateddrainagestructuresuchasgeocompositemaybeusedasasubstituteforthegranularbackfilladjacenttothewallSeismicConsiderationsBaseduponthenatureofthesubsurfacematerialsaSiteClassDshouldbeusedforthedesignofstructuresfortheproposedproject2000InternationalBuildingCodeTable161511FloorSlabDesignandConstructionTheonsitesoilsexhibitnontolowexpansivepotentialunderlightloadingconditionssuchasthoseimposedbyfloorslabsTheremaybeisolatedareassuchasBoringB19wherethesoilismoderatelyexpansiveandshouldnotbeusedbeneathfloorslabsConstructionoffloorslabsdirectlyonundisturedsoilsorcompactedfillscomposedofonsitesoilsareconsideredacceptablefortheprojectSomedifferentialmovementofaslabongradefloorsystemispossibleshouldthesubgradesoilsbecomeelevatedinmoisturecontentSuchmovementsareanticipatedtobewithingeneral6



PhaseIResidentialDevelopmentAtthePinesGolfCourseTerraconProjectNo630452251rerracontolerancefornormalslabongradeconstructionToreducepotentialslabmovementsthesubgradesoilsshouldbepreparedasoutlinedintheEarthworksectionofthisreportAdditionalfloorslabdesignandconstructionrecommendationsareasfollowsPositiveseparationsandorisolationjointsshouldbeprovidedbetweenslabsandallfoundationscolumnsorutilitylinestoallowindependentmovementControljointsshouldbeprovidedinslabstocontrolthelocationandextentofcrackingInteriortrenchbackfillplacedbeneathslabsshouldbecompactedinaccordancewithrecommendationsoutlinedbelowFortheanticipateddesignloadingaminimum4inchlayerofcleangradedgravelsandoraggregatebasecourseshouldbeplacedbeneathinteriorslabsForheavyloadingvehiculartrafficorconcentratedloadsonfloorslabsreevaluationofslabandorbasecoursethicknessmayberequiredOtherdesignandconstructionconsiderationsasoutlinedintheACIDesignManualSection3021RarerecommendedPavementDesignandConstructionThesitesoilshaveacorrelatedRvalueof49whichequatestoaresilientmodulusvalueMrof20536psiusingaseasonalvariationfactorof17forMaranaTheplansprovidedtousindicated160residentiallotsAssuming10movementsperlotperdayweestimate150000designESALsUsingthisdataandADOTAASHTOdesignproceduresarequiredstructuralnumberof166iscalculatedAminimumpavementsectionconsistingof25inchesofasphaltPAGMixNo2over4inchesofaggregatebasecoursehasastructuralnumberof166andisrecommendedfordesignMaterialsandconstructionofpavementsfortheprojectshouldbeinaccordancewiththerequirementsandspecificationsofthePimaCountyCityofTucson1PreventativemaintenanceshouldbeplannedandprovidedforthroughanongoingpavementmanagementprograminordertoenhancefuturepavementperformancePreventativemaintenanceactivitiesareintendedtoslowtherateofpavementdeteriorationandtopreservethepavementinvestment1PimaCountyCityofTucson1994StandardSpecificationsforPublicImprovementsArizona7



PhaseIResidentialDevelopmentAtthePinesGolfCourseTerraconProjectNo63045225rerraconPreventativemaintenanceconsistsofbothlocalizedmaintenanceegcracksealingandpatchingandglobalmaintenanceegsurfacesealingPreventativemaintenanceisusuallythefirstprioritywhenimplementingaplannedpavementmaintenanceprogramandprovidesthehighestreturnoninvestmentforpavementsEarthworkGeneralConsiderationsThefollowingpresentsrecommendationsforsitepreparationexcavationsubgradepreparationandplacementofengineeredfillsontheprojectTherecommendationspresentedfordesignandconstructionofearthsupportedelementsincludingfoundationsslabsandpavementsarecontingentuponfollowingtherecommendationsoutlinedinthissectionEarthworkontheprojectshouldbeobservedandevaluatedbyTerraconTheevaluationofearthworkshouldincludeobservationandtestingofengineeredfillsubgradepreparationfoundationbearingsoilsandothergeotechnicalconditionsexposedduringtheconstructionoftheprojectSitePreparationStripandremoveallconcreteslabsandfootingsAllexposedsurfacesshouldbefreeofmoundsanddepressionswhichcouldpreventuniformcompactionStrippedmaterialsconsistingofvegetationandorganicmaterialsshouldbewastedfromthesiteorusedtorevegetatelandscapedareasorexposedslopesaftercompletionofgradingoperationsIfitisnecessarytodisposeoforganicmaterialsonsitetheyshouldbeplacedinnonstructureornonpavementareasandinfillsectionsnotexceeding5feetinheightAllexistingfillsshouldberemovedinthelocationoftheproposedbuildingsgenerallyfillsonthesiteextendedtodepthsofapproximately15feethowevernearboring85thefillsextendedtodepthsof27feetAlthoughevidenceofundergroundfacilitiessuchasseptictankscesspoolsbasementsandutilitieswerenotobservedduringthesitereconnaissancesuchfeaturescouldbeencounteredduringconstructionIfsuchfeaturesareencounteredtheyshouldberemovedandtheexcavationthoroughlycleanedpriortobackfillplacementandorconstructionBaseduponthesubsurfaceconditionsencounteredduringthegeotechnicalexplorationsubgradesoilsexposedduringconstructionareanticipatedtoberelativelystableatinsitumoisturecontentsHoweverunstablesubgradeconditionsmaydevelopifthesoilsarewettedbyprecipitationorothersourcesandorsubjectedto8



PhaseIResidentialDevelopmentAtthePinesGolfCourseTerraconProjectNo630452251rerraconrepetitiveconstructiontrafficIfunstableconditionsdevelopsubgradeworkabilitymaybeimprovedbyscarifyingdryingandrecompactionorbyoverexcavationofwetzonesandreplacementwithgranularmaterialsTheindividualcontractorsareresponsibleforthedesignandconstructionofstabletemporaryexcavationsasrequiredtomaintainstabilityofboththeexcavationsidesandbottomAllexcavationsshouldbeslopedorshoredintheinterestofsafetyfollowinglocalandfederalregulationsincludingcurrentOSHAexcavationandtrenchsafetystandardsSubgradePreparationAfterexistingfillsareremovedengineeredfillshouldextendbelowproposedfootingsadepthequaltothewidthofwallfootingsandadepthequaltoonehalfthewidthofcolumnfootingshoweveraminimumoftwofeetofengineeredfillisrecommendedbelowandadjacenttotheedgesofallfootingsTheengineeredfillshouldextendlaterallyanadditionaldistanceof8inchesforeachadditionalfootofexcavationbeyondthe24inchminimumdepthIfengineeredfillisplacedbeneaththeentirebuildingitshouldextendhorizontallyaminimumdistanceof5feetbeyondtheoutsideedgeofperimeterfootingsExposedareaswhichwillreceivefillonceproperlyclearedandbenchedwherenecessaryshouldbescarifiedtoaminimumdepthofteninchesconditionedtonearoptimummoisturecontentandcompactedSubgradesoilsbeneathinteriorandexteriorslabsandbeneathpavementsshouldbescarifiedmoistureconditionedandcompactedtoaminimumdepthofteninchesThemoisturecontentandcompactionofsubgradesoilsshouldbemaintaineduntilslaborpavementconstructionFillMaterialsandPlacementCleanonsitesoilsorapprovedimportedmaterialsmaybeusedasfillmaterialforthefollowinggeneralsitegradingfoundationareasinteriorfloorslabareasexteriorslabareaspavementareasfoundationbackfillOnsitesoilsappearsuitableforuseascompactedfillbeneathinteriororexteriorfloorslabsAlthoughsomeareaswheremoderatelyexpansivesoilsmaybeencounterednearthesurfacethesesoilsshouldnotbeusedasengineeredfillbelowconventionalunreinforcedfloorslabs9



PhaseIResidentialDevelopmentAtthePinesGolfCourseTerraconProjectNo630452251rerraconImportedsoilsifrequiredshouldconformtothefollowingGradationPercentfinerbyweightASTMC1366100370100NO4Sieve50100No200Sieve50maxLiquidLimit30maxPlasticityIndex15maxMaximumexpansivepotential15Measuredonasamplecompactedtoapproximately95percentoftheASTM0698maximumdrydensityatabout3percentbelowoptimumwatercontentThesampleisconfinedundera100psfsurchargeandsubmergedEngineeredfillshouldbeplacedandcompactedinhorizontalliftsusingequipmentandproceduresthatwillproducerecommendedmoisturecontentsanddensitiesthroughouttheliftFillliftsshouldnotexceedteninchesloosethicknessRecommendedcompactioncriteriaforengineeredfillmaterialsareasfollowsMaterialMinimumPercentASTM0698Scarifiedsubgradesoils95OnsiteandimportedfillsoilsBeneathfoundations95Beneathslabs95Beneathpavements95Greaterthan5feetdeep98Aggregatebasebeneathslabs95Aggregatebasebeneathpavements10010



PhaseIResidentialDevelopmentAtthePinesGolfCourseTerraconProjectNo630452251rerraconMiscellaneousbackfillnonstructuralareas90Onsitesandsoilsshouldbecompactedwithinamoisturecontentrangeof3percentbelowto3percentaboveoptimumImportedsoilsshouldbecompactedwithinamoisturerangeof3percentbelowto3percentaboveoptimumSlopesForpermanentslopesincompactedfillandcutnativeareasrecommendedmaximumconfigurationsforonsitematerialsare2to1horizontaltoverticalSlopessteeperthan3to1horizontaltoverticalshouldberevegetatedtohelpreducesurfaceerosionThefaceofallslopesshouldbecompactedtotheminimumspecificationforfillembankmentsAlternatelyfillslopescanbeoverbuiltandtrimmedtocompactedmaterialIfanyslopeincutorfillwillexceed25feetinheightthegradingdesignshouldincludemidheightbenchestointerceptsurfacedrainageanddivertflowfromthefaceoftheembankmentExcavationandTrenchConstructionTheindividualcontractorsshouldbemaderesponsiblefordesigningandconstructingstabletemporaryexcavationsasrequiredtomaintainstabilityofboththeexcavationsidesandbottomAllexcavationsshouldbeslopedorshoredintheinterestofsafetyfollowinglocalandfederalregulationsincludingcurrentOSHAexcavationandtrenchsafetystandardsThesoilstobepenetratedbytheproposedexcavationsmayvarysignificantlyacrossthesiteThepreliminarysoilclassificationsarebasedsolelyonthematerialsencounteredinwidelyspacedexploratorytestboringsThecontractorshouldverifythatsimilarconditionsexistthroughouttheproposedareaofexcaationIfdifferentsubsurfaceconditionsareencounteredatthetimeofconstructiontheactualconditionsshouldbeevaluatedtodetermineanyexcavationmodificationsnecessarytomaintainsafeconditionsAsasafetymeasureitisrecommendedthatallvehiclesandsoilpilesbekepttoaminimumlateraldistancefromthecrestoftheslopeequaltonolessthantheslopeheightTheexposedslopefaceshouldbeprotectedagainsttheelementsAdditionalDesignandConstructionConsiderationsExteriorSlabDesignandConstructionExteriorslabsengradeexteriorarchitecturalfeaturesandutilitiesfoundedonorinbackfillmayexperiencesome11



PhaseIResidentialDevelopmentAtthePinesGolfCourseTerraconProjectNo630452251rerraconmovementduetothevolumechangeofthebackfillToreducethepotentialfordamagecausedbymovementwerecommendminimizingmoistureincreasesinthebackfillcontrollingmoisturedensityduringplacementofbackfillusingdesignswhichallowverticalmovementbetweentheexteriorfeaturesandadjoiningstructuralelementsplacingeffectivecontroljointsonrelativelyclosecentersUndergroundUtilitySystemsUndergroundpipingwithinorneartheproposedstructureshouldbedesignedwithflexiblecouplingssominordeviationsinalignmentdonotresultinbreakageordistressUtilityknockoutsinfoundationwallsshouldbeoversizedtoaccommodatedifferentialmovementsSurfaceDrainagePositivedrainageshouldbeprovidedduringconstructionandmaintainedthroughoutthelifeoftheproposedprojectInfiltrationofwaterintoutilityorfoundationexcavationsmustbepreventedduringconstructionPlantersandothersurfacefeatureswhichcouldretainwaterinareasadjacenttothebuildingorpavementsshouldbesealedoreliminatedInareaswheresidewalksorpavingdonotimmediatelyadjointhestructurewerecommendthatprotectiveslopesbeprovidedwithaminimumgradeofapproximately5percentforatleast10feetfromperimeterwallsBackfillagainstfootingsexteriorwallsandinutilityandsprinklerlinetrenchesshouldbewellcompactedandfreeofallconstructiondebristoreducethepossibilityofmoistureinfiltrationDownspoutsroofdrainsorscuppersshoulddischargeintosplashblocksorextensionswhenthegroundsurfacebeneathsuchfeaturesisnotprotectedbyexteriorslabsorpavingSprinklersystemsshouldnotbeinstalledwithin5feetoffoundationwallsLandscapedirrigationadjacenttothefoundationsystemshouldbeminimizedoreliminatedGENERALCOMMENTSTerraconshouldberetainedtoreviewthefinaldesignplansandspecificationssocommentscanbemaderegardinginterpretationandimplementationofourgeotechnicalrecommendationsinthedesignandspecificationsTerraconalsoshouldberetainedtoprovidetestingandobservationduringexcavationgradingfoundationandconstructionphasesoftheproject12



PhaseIResidentialDevelopmentAtthePinesGolfCourseTerraconProjectNo630452251rerraconTheanalysisandrecommendationspresentedinthisreportarebaseduponthedataobtainedfromtheboringsperformedattheindicatedlocationsandfromotherinformationdiscussedinthisreportThisreportdoesnotreflectvariationswhichmayoccurbetweenboringsoracrossthesiteThenatureandextentofsuchvariationsmaynotbecomeevidentuntilconstructionIfvariationsappearitwillbenecessarytoreevaluatetherecommendationsofthisreportThescopeofservicesforthisprojectdoesnotincludeeitherspecificallyorbyimplicationanyenvironmentalassessmentofthesiteoridentificationofcontaminatedorhazardousmaterialsorconditionsIftheownerisconcernedaboutthepotentialforsuchcontaminationotherstudiesshouldbeundertakenThisreporthasbeenpreparedfortheexclusiveuseofourclientforspecificapplicationtotheprojectdiscussedandhasbeenpreparedinaccordancewithgenerallyacceptedgeotechnicalengineeringpracticesNowarrantieseitherexpressorimpliedareintendedormadeIntheeventthatchangesinthenaturedesignorlocationoftheprojectasoutlinedinthisreportareplannedtheconclusionsandrecommendationscontainedinthisreportshallnotbeconsideredvalidunlessTerraconreviewsthechangesandeitherverifiesormodifiestheconclusionsofthisreportinwriting13



IJC2Q2JJJ3cc1581982LEGENDNSITEPLANANDBORINGLOCATIONSPROPOSEDPHASEIRESIDENTIALDEVELOPMENTATTHEPiNESNORTHOFCORTAROROADANDWESTOFINTERSTATE1CMARAMARIZONASTANDARDPACIFICOFTUCSONIAPPROXIMATEBORINGAPPROXIMATEDEPTHOFFILLProjedMngrDesignedByCI1edledByApprovedByOBLProjectNo325lrerracanScaler2OBL355SouthEuclidSuite107TucscnArizona85719Date13DrawnByS3JIAGAAMISFORGENERALLOCATIONONLYNOISNOTINTENOEOFORCONSTRUCTIONPURPOSESFileNamenpubliclO4georeptl630452256304ZZSdwgLLayout1FigureNo1



LOGOFBORINGNOB01Page1of1CLIENTStandardPacificofTucsonSITEThePinesGolfCoursePROJECTMaranaArizonaPhaseIResidentialDevelopmentSAMPLESTESTSCJ0l0DESCRIPTIONlD0IJi0tenlt0WZZU5ienWenowWixlD0WIDaIenW2wlatiat0Z3D00WenWJ80oE0CDzI00DaSANDYCLAYTRACEGRAVELbrownCL1BSstifflowplasticityfinesmoistCL2RS1228710055SILTVSANDTRACEGRAVELbrownSM3SS635densenonplasticfinesmoist75CLAYEYSANDWITHGRAVELbrownSC4SS1431densetomediumdenselowplasticity01finesmoist10SC5SS1219115BottomofBoringIIIIThestratificationlinesrepresenttheapproximateboundarylinesbetweensoilandrocktypesinsituthetransitionmaybegradualWATERLEVELOBSERVATIONSftBORINGSTARTED111504WLSlNoneWDNoneASlrerracanBORINGCOMPLETED111504WLY1RIGCME75iFOREMANBJRWLBackfilledUponCompletionApprovedOBLIJOB63045225iQwco



coCDo8UJIQiiaoCDLOGOFBORINGNO802Page1of1CLIENTStandardPacificofTucsonSITEThePinesGolfCoursePROJECTMaranaArizonaPhaseIResidentialDevelopmentSAMPLESTESTSClE00DESCRIPTIONco0IlEatiuIUawzzucCenWenOCwWixaIencow0WI02Ezenwaa0J00OCwenJWl8OCoElz0C0JZacIloii0FILLSANDYCLAYTRACEGRAVELCL1BSbrownverystifftomediumstifflowplasticityfinesmoistCL2RS8285CL3SS124CL4RS126withgravelglassat10insample10CL5SS84CL6RS12715SILTVSANDTRACEGRAVELbrown15SM7SS84IveryloosetomediumdensenonplasticfinesmoistiIISM8SS1714IIIIlesssiltywithgravel20SM9SS1320I215BottomofBoringThestratificationlinesrepresenttheapproximateboundarylinesbetweensoilandrocktypesinsituthetransitionmaybegradualWATERLEVELOBSERVATIONSftBORINGSTARTED1115C4Wl5lNoneWD1NoneABlrerracanBORINGCOMPLETED1115O4WlrtRIGCME751FOREMANBWRWlBackfilledUponCompletionApprovedOBlIJOB63045225eNaooo



8NWJQwoLOGOFBORINGNOB03Page1of1CLIENTStandardPacificofTucsonSITEThePinesGolfCoursePROJECTMaranaArizonaPhaseIResidentialDevelopmentSAMPLESTESTSCI00DESCRIPTIONCD0IItienIoti00WZZC3IImWenowWix0ImCDW0WI02mw00U0IZ1000WmJWl80oElz0C0JZI0CDogJJ0SANDYSILTTRACEGRAVELdarkML1BSbrownverydensetomediumdensenonplasticfinesmoistML2RS65065ML3RS1251someclayseamsML4SS183310ML5SS1227115BottomofBoringThestratificationlinesrepresenttheapproximateboundarylinesbetweensoilandrocktypesinsituthetransitionmaybegradualWATERLEVELOBSERVATIONSftBORINGSTARTED11150LWLzNoneWD1NoneASlrerraconBORINGCOMPLETED111504WLRIGCME75FOREMANBWRWLBackfilledUponCompletionApprovedOBLJOB63045225elN3oo0ENNo



LOGOFBORINGNOB04Page1of2CLIENTSITEStandardPacificofTucsonThePinesGolfCourseMaranaArizonaPROJECTPhaseIResidentialDevelopmentSAMPLESTESTScoJJalacDESCRIPTIONJg0CD0aJenIawuamz3IewenWixleCDW03WI02UzenwaUa0Jlo0Wewl38aoElz00zIacooJJ0lCL1BS321461CL2RS12185CL3RS128CL4SS4510CL5SS105CL6RS121515SCI7SS188IIISCI8SS1418I1I20lSM9SS167IIIlIIII25iIIIIFILLSANDYCLAYTRACEGRAVELbrownstifftomediumstiffmediumplasticityfinesmoist15CLAYEYSANDWITHGRAVELdarkbrownloosetomediumdenselowplasticityfinesmoista20SILTVSANDWITHGRAVELdarkbrownloosenonplasticfinesmoistiiGS7ContinuedNextPageThestratificationlinesrepresenttheapproximateboundarJlinesbetweensoilandrocktypesinsituthetransitionmaybegradual12WATERLEVELOBSERVATIONSftoWL5lNoneWD1NoneAB2WL5llw5WLBackfilledUponCompletioncolerraeonBORINGSTARTED11150BORINGCOMPLETED111501RIGCME75FOREMANBNRApprovedOBLJOB63045225



ctooooJQUJoIlLOGOFBORINGNOB04Page2of2CLIENTStandardPacificofTucsonSITEThePinesGolfCoursePROJECTMaranaArizonaPhaseIResidentialDevelopmentSAMPLESTESTScJg0e0DESCRIPTIONa30IJ2cUiI0cwuZZC3JrCJwenowwFxnICJa3W03WI02CJwn02n00z500cWCJWJ380crE0c0zca305iinJItSILTVSANDWITHGRAVELdarkSM10SS168265brownloosenonplasticfinesmoistBottomofBoringIThestratificationlinesrepresenttheapproximateboundarylinesbetweensoilandrocktypesinsituthetransitionmaybegradualWATERLEVELOBSERVATIONSftBORINGSTARTED11150WLSlNoneWDNoneASlrerracanBORINGCOMPLETED111501WL5llRIGCME751FOREMANBfP111WLBackfilledUponCompletionApprovedOBLIJOB63045225o0aocs



otNLOGOFBORINGNOBOSPage1of2CLIENTStandardPacificofTucsonSITEThePinesGolfCoursePROJECTMaranaArizonaPhaseIResidentialDevelopmentSAMPLESTESTSCJg0e0DESCRIPTIONIII0IJtencrIUcrwzzC3Jwrfwrncrwix0IfIIIW0WI0320U0U0Zrnw0s0crwfJWJ80oEJz0C0JZcrcoogJi0FILLSANDYCLAYTRACEGRAVELCL1BSbrownstifftomediumstifflowplasticityfinesmoistCL2RS12135CL3SS145CL4RS12710CL5SS142IICL6SS85II151CL7RS126IIIICL8SS184Ii20ICL9SS165Ii3SContinuedNextPage25IIIIIThestratificationlinesrepresenttheapproximateboundarylinesbetweensoilandrocktypesinsituthetransitionmaybegradualWATERLEVELOBSERVATIONSftBORINGSTARTED1150WLZNoneWD1NoneASlrerracanBORINGCOMPLETED11150WL1RIGCME75FOREMANBNRWLBackfilledUponCompletionApprovedOBLJOB63045225ooooNccCoCNNoo8NWJQwcocl



NLOGOFBORINGNOBOSPage2of2CLIENTStandardPacificofTucsonSITEThePinesGolfCoursePROJECTMaranaArizonaPhaseIResidentialDevelopmentSAMPLESTESTSJg00DESCRIPTIONCD0IJ0Ci5IU0WuZZt3JIenWCi5ccwWixaIenCDW0WI032cnwaUaU0IZ1000WenWJ80CTE00z0cooJJalFILLSANDYCLAYTRACEGRAVELCL10SS185brownstifftomediumstifflowplasticityfinesmoist27SANDYCLAYTRACEGRAVELbrownstifftomediumstifflowplasticityfinesmoist30CL11SS18735CL12SS01140401SPSANDWITHGRAVELTRACECLAYred13SS1846IIbrowndenselowplasticityfinesmoist415IBottomofBoringIIThestratificationlinesrepresenttheapproximateboundarylinesbetweensoilandrocktypesinsituthetransitionmaybegradualWATERLEVELOBSERVATIONSftBORINGSTARTED111504WLSlNoneWDtNoneABlrerraconBORINGCOMPLETED111504WLtRIGCME75FOREMANBNRWLBackfilledUponCompletionApprovedOBLIJOB630452258ccocccloooowsWaoa



LOGOFBORINGNOB06Page1of1CLIENTStandardPacificofTucsonSITEThePinesGolfCoursePROJECTMaranaArizonaPhaseIResidentialDevelopmentSAMPLESTESTStJg00DESCRIPTIONCD0I0tentu0WZZuIIWenowWixalCDW0sWI032waUaU0zJ000Wws80oE0t0ZI0CDoiiaJFILLSILTVSANDWITHGRAVELSM1BS0032brownverydenselowplasticityfinesmoist3SM2RS1278SANDYCLAYbrownmediumstifftostifflowplasticityfinesmoist5CL3SS156CL4SS15810CL5SS1581515SANDWITHGRAVELTRACESILTSPI6SS1417IIIbrownloosenonplasticfinesmoist165BottomofBoringIThestratificationlinesrepresenttheapproximateboundarylinesbetweensoilandrocktypesinsituthetransitionmaybegradualWATERLEVELOBSERVATIONSftBORINGSTARTED111504WLSlNoneWDtNoneASllerraconBORINGCOMPLETED111504WL5lRIGCME751FOREMANBRWLBackfilledUponCompletionApprovedOSLIJOB63045225NwNJoooNWQwco



ClooocU34NNCCDoooNWJQwaoOlLOGOFBORINGNOB07Page1of1CLIENTStandardPacificofTucsonSITEThePinesGolfCoursePROJECTMaranaArizonaPhaseIResidentialDevelopmentSAMPLESTESTSJg0e0DESCRIPTIONCD0fJEtienf4i00WZZ3cienwenowwixcfenCDw03Wf02JwcEc0ZSo00WenlWJ380CE00lZ0cooJJccFILLCLAYEYSANDWITHGRAVELSC1BSbrownverydenselowplasticityfinesmoist3SC2RS6506SANDYCLAYbrownstifflowplasticityfinesmoist5CL3SS141075SANDTRACESILTANDGRAVELSP4SS139brownloosenonplasticfinesmoist10SP5SS1411I115BottomofBoringIIThestratificationlinesrepresenttheapproximateboundarylinesbetweensoilandrocktypesinsituthetransitionmaybegradualWATERLEVELOBSERVATIONSftBORINGSTARTED11504WL5lNoneWD1NoneABllerracanBORINGCOMPLETED11i504WL21RIGCME75FOREMANBRWLBackfilledUponCompletionApprovedOBLJOB63045225oiN



8oNlOGOFBORINGNOBOBPage1of1CLIENTStandardPacificofTucsonSITEThePinesGolfCoursePROJECTMaranaArizonaPhaseIResidentialDevelopmentSAMPLESTESTSCJg0e0DESCRIPTIONCD0J0ten0wZzC3rienwenowwaenOJ0sw0w9Cfwlauau0z15000WenwJ80oE0C0z0lDoJJaFILLCLAYEYSANDWITHGRAVEL5C1BSbrownverydenselowplasticityfinesmoistSC2RS650164ISANDYCLAYTRACEGRAVELbrownverystifftohardlowplasticityfinesmoist5CL3551323ICL4551719I10CL55S1430II115BottomofBoringIIThestratificationlinesrepresenttheapproximateboundarylinesbetweensoilandrocktypesinsituthetransitionmaybegradualWATERLEVELOBSERVATIONSftBORINGSTARTED111501WLNoneWDYNoneABllerracanBORINGCOMPLETED111504WLlRIGCME751FOREMANBVVRWLBackfilledUponCompletionApprovedOBLIJOB630452253oooc3foMwgWao1Il



LOGOFBORINGNO809CLIENTSITEStandardPacificofTucsonThePinesGolfCourseMaranaArizonaPROJECTPhaseIResidentialDevelopmentSAMPLESTESTScoJUI00cJg0CD00WICW5ICCDW0U0UWCWDZI0SM1BSSM2RS125ML3SS14ML4RS010SP5SS12DESCRIPTIONSILTVSANDTRACEGRAVELbrownlowplasticityfinesmoist2SILTVSANDTRACEGRAVELbrownmediumdensenonplasticfinesmoist5SANDYSILTdarkbrownloosenonplasticfinesmoist10SANDWITHGRAVELTRACESILTlightbrownloosetomediumdensenonplasticfinesmoist151SPI120SP7SS6SS215NBottomofBoringgcThestratificationlinesrepresenttheapproximateboundarylinesbetweensoilandrocktypesinsituthetransitionmaybegradualWATERLEVELOBSERVATIONSftoWL5lNoneWDNoneASwQWLYw5WLBackfilledUponCompletionIIIlrerraconPage1of10IenllLoZcenWxWID2zCIlW0o0J80cEJz0CDogiJ0l00461771114827I347IBORING5TARTED11150BORINGCOMPLETED111504RIGCME751FOREMANBvVRApprovedOBLIJOB63045225



LOGOFBORINGNOB10Page1of1CLIENTSITEStandardPacificofTucsonThePinesGolfCourseMaranaArizonaPROJECTPhaseIResidentialDevelopmentSAMPLESTESTSl00IDESCRIPTIONCD0l20tClu00WZZC3JICwenowWixaICCDW0WI09Cwau2aU0zSo00WCJWl80oE00JZI0CDogalFILLSANDYCLAYTRACEGRAVELSC1BSverydensetodenselowplasticityfinesmoistSC2RS45045SC3SS14367SANDYSILTlooselowplasticityfinesML4SS165moist10SANDTRACESILTANDGRAVEL10SP5SS1314mediumdensenonplasticfinesmoist115BottomofBoringotIooooaThestratificationlinesrepresenttheapproximateboundarylinesbetweensoilandrocktypesinsituthetransitionmaybegradualooooNiWATERLEVELOBSERVATIONSftWL5lNoneWDNoneASwQWLllw5WLclrerraconBORINGSTARTED111504BORINGCOMPLETED111504RIGCME75FOREMANBVVRApprovedOBLIJOB63045225BackfilledUponCompletion



occLOGOFBORINGNO811Page1of1CLIENTStandardPacificofTucsonSITEThePinesGolfCoursePROJECTMaranaArizonaPhaseIResidentialDevelopmentSAMPLESTESTSJ00DESCRIPTIONco0J0cu0wuZZUIiJwf5owwixaJcow0wa2JwaUau0zJSo00WJWJ80oE00z0coaiiaCJvPOSSIBLEFILLCLAYEYSANDWITHSC1BSGRAVELmediumdensetolooselowplasticityfinesmoistSC2RS12235SC3SS6875SILTVSANDTRACEGRAVELlooseSM4SS812nonplasticfinesmoist10SM5SS1214115BottomofBoringIThestratificationlinesrepresenttheapproximateboundarylinesbetweensoilandrocktypesinsituthetransitionmaybegrad1WATERLEVELOBSERVATIONSftBORINGSTARTED11160WL5lNoneWD1NoneABllerraconBORINGCOMPLETED111601WL5lfRIGCME75FOREMANBVVRWLBackfilledUponCompletionApprovedOBLJOB63045225NNtooooNQwaocoooNwc



rrccoMlDoooNWQwcoLOGOFBORINGNOB12Page1of1CLIENTStandardPacificofTucsonSITEThePinesGolfCoursePROJECTMaranaArizonaPhaseIResidentialDevelopmentSAMPLESTESTSCl00DESCRIPTIONCD0Il0tenIu0WuZZcCenWCiSowWix0IenCDW0WI02enw0U0U0zJ000WenJWJ80erE0C0JZI0cooiio25CLAYEYSANDWITHGRAVELmediumSC1BSdensetolooselowplasticityfinesmoistSILTVSANDTRACEGRAVELlooseSM2RS122512100nonplasticfinesmoist5SM3SS88SM4SS12810SM5SS14915SM6SS1316165BottomofBoringIThestratificationlinesrepresenttheapproximateboundarylinesbetweensoilandrocktypesinsituthetransitionmaybegradualWATERLEVELOBSERVATIONSftBORINGSTARTED11160WLNoneWDNoneABllerracanBORINGCOMPLETED111604WLrRIGCME75IFOREMANSJRWLBackfilledUponCompletionApprovedOBLJOB63045225NoooE



CroMoccwQwaollJLOGOFBORINGNOB13Page1of1CLIENTStandardPacificofTucsonSITEThePinesGolfCoursePROJECTMaranaArizonaPhaseIResidentialDevelopmentSAMPLESTESTSCIg0e0DESCRIPTIONCD0II2tfenId0U0WZZC3iCenWenowW0IenCDw0WI0enw0U20U0zJo00WenlWI80erE0CCllZI0CD0JJOFILLCLAYEYSANDWITHGRAVELSC1BSverydensetoverylooselowplasticityfinesmoistSC2RS45045SC3SS65014SC4SS049BottomofBoringThestratificationlinesrepresenttheapproximateboundarylinesbetweensoilandrocktypesinsituthetransitionmaybegradualWATERLEVELOBSERVATIONSftBORINGSTARTED111604WLzNoneWDNoneABlrerraconBORINGCOMPLETED111604WL5l1RIGCME751FOREMANBVRWLBackfilledUponCompletionApprovedOBLIJOB63045225icEEc



CotDo8NWWcoalLOGOFBORINGNO814Page1of1CLIENTStandardPacificofTucsonSITEThePinesGolfCoursePROJECTMaranaArizonaPhaseIResidentialDevelopmentSAMPLESTESTSCll00DESCRIPTIONco0lten0u0wZZucCCIwenowwix0CIcow0w02ClwI0U0U0zJ1000WCIJWl80oE0Cl0JZ0cooJJlzJI0CLAYEYSANDWITHGRAVELlowSC1BSYplasticityfinesmoistr2SANDYCLAYmediumdenseverystifftohardlowplasticityfinesmoistCL2RS122110995CL3SS1319CL4SS82810CL5SS8721211BottomofBoringIThestratificationlinesrepresenttheapproximateboundarylinesbetweensoilandrocktypesinsituthetransitionmaybegradualWATERLEVELOBSERVATIONSftBORINGSTARTED1i16WLSlNoneWD1NoneABlrerracanBORINGCOMPLETED1116iWL1tRIGCME751FOREMANBVRWLBackfilledUponCompletionApprovedOBLIJOB6304522512N8



LOGOFBORINGNOB15Page1of1CLIENTStandardPacificofTucsonSITEThePinesGolfCoursePROJECTMaranaArizonaPhaseIResidentialDevelopmentSAMPLESTESTSCllg00DESCRIPTIONCD0Il0tLenIu0UJZZ3IrJUJCi5aUJUJxaIJCDUJ03UJI00UJaUau0IZ5o0aUJJJUJl0aoE0Cl0JZIaCD3uogJJoAC2SM1BSSILTYSANDWITHGRAVELloosenonplasticfinesmoistSM2RS4154SANDYSILTloosetomediumdensenonplasticfinesmoist5ML3SS1512ML4SS141810ML5SS1521I115BottomofBoringIIIIIiThestratificationlinesrepresenttheapproximateboundarylinesbetweensoilandrocktypesinsituthetransitionmaybegradualWATERLEVELOBSERVATIONSftBORINGSTARTED1115SWLSlNoneWDNoneABlrerraconBORINGCOMPLETED1116SWL5lRIGCME751FOREMAN8lJWLBackfilledUponCompletionApprovedOBLIJOB63045225ccoC5NNoooUJQwcoc



oNNo5215NQwcoLOGOFBORINGNO816Page1of1CLIENTStandardPacificofTucsonSITEThePinesGolfCoursePROJECTMaranaArizonaPhaseIResidentialDevelopmentSAMPLESTESTSClJ00DESCRIPTIONCD0IJtCi5lll0U0WLLZZUIrCwCowWix00ICCDW0sWI2CwI0U0U0jzJ000WCWJs80erE0Cl0Z0CDoiiOlCLAYEYSANDWITHGRAVELlowSC1BS1nlasticitvfinesmoistSANDYCLAYTRACEGRAVELloosenonplasticfinesmoistCL2RS1212209655SANDYSILTWITHGRAVELloosetoML3SS1412mediumdenselowplasticityfinesmoistML4SS121810ML5SS1624115BottomofBoringIIitiThestratificationlinesrepresenttheapproximateboundarylinesbetweensoilandrocktypesinsituthetransitionmaybegradualWATERLEVELOBSERVATIONSftBORINGSTARTED1130WL5lNoneWDNoneASllerracanBORINGCOMPLETED111301WLtRIGCME751FOREMANBvRWLBackfilledUponCompletionApprovedOBLIJOB630452255N



oiNLOGOFBORINGNO817Page1of1CLIENTStandardPacificofTucsonSITEThePinesGolfCoursePROJECTMaranaArizonaPhaseIResidentialDevelopmentSAMPLESTESTSCJg0e0DESCRIPTIONCD0tlt0Jot0WZZC3IrCIwenowwixaCICDW0W02JwIatat0z1000wJwl80CElz0C0JZ0mogJJaJPOSSIBLEFILLSANDYSILTTRACEML1BS0055GRAVELbrownnonplasticfinesmoist2POSSIBLEFILLSANDYSILTbrownloosenonplasticfinesmoistML2RS9154SILTVSANDlightbrownmediumdensenonplasticfinesmoist5SM3SS1014tSM4SS149tracegravel10SM5SS69Iwithgravel15lSM6SS819IIJ165IBottomofBoringIThestratificationlinesrepresenttheapproximateboundarylinesbetweensoilandrocktypesinsituthetransitionmaybegradualWATERLEVELOBSERVATIONSftBORINGSTARTED11301WL5lNoneWDNoneABlferraconBORINGCOMPLETED11130WL5l1RIGCME751FOREMANENRWLBackfilledUponCompletionApprovedOBLIJOB63045225



oi2LOGOFBORINGNOB18Page1of1CLIENTStandardPacificofTucsonSITEThePinesGolfCoursePROJECTMaranaArizonaPhaseIResidentialDevelopmentSAMPLESTESTS91g0e0DESCRIPTIONco0t1ctentu1lcwzzrienw6enowWfx0encoWI0IW32cnw0U0U0z3000wenwJ80cEJz090zccooJJ0tJFILLSILTYGRAVELLYSANDbrownSM1BSverydensenonplasticfinesmoistSM2RS650658M3SS662107SILTYSANDWITHGRAVELlightbrownmediumdensenonplasticfinesSM4SS817moist10SM5SS257I15SM6SS1213III165BottomofBoringThestratificationlinesrepresenttheapproximateboundarylinesbetweensoilandrocktypesinsituthetransitionmaybegradualWATERLEVELOBSERVATIONSftBORING5TARTED111601WLSlNoneWDNoneASlrerraconBORINGCOMPLETED111604WL1RIGCME75FOREMANBVVRWLBackfilledUponCompletionApprovedOSLJOB63045225gccccwt5NoooWJQwco



iiLOGOFBORINGNO819Page1of1CLIENTStandardPacificofTucsonSITEThePinesGolfCoursePROJECTMaranaArizonaPhaseIResidentialDevelopmentSAMPLESTESTSlJg0e0DESCRIPTIONco0IJtii50iI0WZZJJenWCi3owWixcIencow0WI021Wcc0zJ000WenWJ80cElz0l0z0cooJJcSANDYSILTVCLAYbrownmediumCL1BSdensenonplasticfinesmoistMLCL2RS122121105UI5Fd5SANDYSILTbrownmediumdenseML3SS1414nonplasticfinesmoistItracegravelML4551610withgravel10ML555161215ML165S1419II165BottomofBoringIIIThestratificationlinesrepresenttheapproximateboundarylinesbetweensoilandroeltypesinsituthetransitionmaybegradualWATERLEVELOBSERVATIONSftBORINGSTARTED11160WLSlNoneWDNoneABllerraconBORINGCOMPLETED11160WLtfRIGCME751FOREMAN6WRWLBackfilledUponCompletionApprovedOBLIJOB630452255ig



i25NLOGOFBORINGNO820Page1of1CLIENTStandardPacificofTucsonSITEThePinesGolfCoursePROJECTMaranaArizonaPhaseIResidentialDevelopmentSAMPLESTESTSJ00DESCRIPTIONCD0IJarenIaWLLZZUIIenWuawwx0IenCDw0WI0200IZenw0JSoawenwJ8arrE00ZIacooOlSILTVSANDTRACEGRAVELmediumSM1BS0042densetoloosenonplasticfinesmoistSM2RS123181125SM3SS87SM4RS121310SM5SS126I15SM6SS427I165BottomofBoringIThestratificationlinesrepresenttheapproJdmatebouncarylinesbetweensoilandrocktypesinsituthetransitionmaybegradualWATERLEVELOBSERVATIONSftBORINGSTARTED1115CWLSlNoneWDNoneBlrerraconBORINGCOMPLETED11130WLrRIGCME751FOREMAN6WLBackfilledUponCompletionApprovedOBLIJOB63045225o5WJQwcoC



60V@@0V0V0V0V0eCLML1@8II204060801005PLASTICITyINDEX4321LIQUIDLIMITSpecimenIdentificationLLPLPIFinesClassificatione604OOft32181461FILLSANDYCLAYTRACEGRAVELCLIi606OOftNPNPNP32FILLSILTYSANDWITHGRAVELSMto609OOftNPNPNPj46SILTYSANDTRACEGRAVELSM617OOftNPNPNPI55SANDYSILTTRACEGRAVELMLo620OOftNPNPNPI42SILTYSANDTRACEGRAVELSMIIIoNcoccLlJIIIIIATTERBERGLIMITSRESULTSIProjectPhaseIResidentialDevelopmentSiteThePinesGolfCourseMaranaArizonaJob63045225Date12804cooenccLlJculrerracon



l6tIIIIcIiII42o2zc4rJJ6810121410010001000010PRESSUREpsf2tNClassificationSANDYCLAYTRACEGRAVELCLYdpetWCcA1007SpecimenIdentificationB0125fteCioucwNotescCNNozVloVlzouulrerraconCONSOLIDATIONTESTProjectPhaseIResidentialDevelopmentSiteThePinesGolfCourseMaranaArizonaJob63045225Date12704



o10100010000106422cZ4IenI68101214100PRESSUREpsf2lNSpecimenIdentification81225ftClassificationSILTYSANDTRACEGRAVELSMIYdpcfWCcoI100I12oCl15ucwctNNoMCDZJozouuNoteslrerraconCONSOLIDATIONTESTProjectPhaseIResidentialDevelopmentSiteThePinesGolfCourseMaranaArizonaJob63045225Date12704



20zicr4tJ6S2tNotoucuCotonNNC0ZHI642o81012141001000100001CPRESSUREpstSpecimenIdentification81425ftClassificationSANDYCLAYCLYdpcfWCI9910Notes15zouulrerraconCONSOLIDATIONTESTProjectPhaseIResidentialDevelopmentSiteThePinesGolfCourseMaranaArizonaJob63045225Date12704



tJlthIIII642o2zt4enJl68101214100100010000100PRESSUREpstotNClassificationSANDYCLAYTRACEGRAVELCLIYdpcfWCccI9620SpecimenIdentification81625ftoczRcwNotesJltlNNoCDZJoJzouulrerraconCONSOLIDATIONrESTProjectPhaseIResidentialDevelopmentSiteThePinesGolfCourseMaranaArizonaJob63045225Date12704



IohI1000100001064220za4IjJ68101214100PRESSUREpsfccoucccwcctoZllerraconouuSpecimenIdentification81925ftClassificationSANDYSILTVCLAYCLMLIYdpcfWCI10521gtoNotesCONSOLIDATIONTESTProjectPhaseIResidentialDevelopmentSiteThePinesGolfCourseMaranaArizonaJob63045225Date12704



f1hiiIIIl642o20Z04ICJJ68101214100100010000100PRESSUREpsfi2tNClassificationSILTVSANDTRACEGRAVELSMIYdpcfweI1128SpecimenIdentificationB2025ftetloUccCItNNoCDZJozouNoteslrerraconCONSOLIDATIONTESTProjectPhaseIResidentialDevelopmentSiteThePinesGolfCourseMaranaArizonaJob63045225Date12704



lUlcIIIEOleIOlEsaac0000ooOlBE2aOaCflOlIll1IlC5iEUlcOloeJaco000cco0XUJ0I05EI06OUirfldllroe1IlrQQ1iic8corlSQoJlaoEi0lJacD2JJc02co0001Ilco3CleogJIUlNJrot6iaCi51IlItI0oCLCJIcflrQEouiijrcottririNNCottttcoLOCCNoootcoNMcotriNottLOonCLCLzzCLCLzzCLCLzzNCOMttMNNNClfCLZCLZCLZItItqMNNNoqqoenoNOOCloencoenencoNqqCCClMoCLZCLZmcEroOJCSEro0CLZNtNcJoEo5EgcoItoN1gEiCj0rn5o0EigsCogE3raQCIOrocJiUft11IlcJQill0Q1wIlOcruIW0iCNvCJ0uCJocoCJ3JJJJJJJ22U2JJJ2222U2UCCJCJCJUU2CCUU0I0I5rOI0zoCDIINOloItItItOIt1tOOOOOClClClOONONNMtLOcoenNClqcorenenooOOOOOOONNIIIIIIIIIIIIIIICDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDElscooQj0E211iicQcoQ5inoEroxEccooCfcroCJtJCJw0ooOJ5cocoNECIcOQro12oI1Il1IlaCLItI00CLcDEocu0CDunJIIJrowzla1Ali3JrdS7m9S311li3cdI



GENERALNOTESDRILLINGSAMPLINGSYMBOLSSSSplitSpoon13810200unlessotherwisenotedSTThinWalledTube200unlessotherwisenotedRSRingSampler24210300unlessotherwisenotedDBDiamondBitCoring4NBBSBulkSampleorAugerSampleHSPAHARBWBHollowStemAugerPowerAugerHandAugerRockBitWashBoringorMudRotaryThenumberofblowsrequiredtoadvanceastandard2inch00splitspoonsamplerSSthelast12inchesofthetotal18inchpenetrationwitha140poundhammerfalling30inchesisconsideredtheStandardPenetrationorNvalueFor300ringsamplersRSthepenetrationvalueisreportedasthenumberofblowsrequiredtoadvancethesampler12inchesusinga140poundhammerfalling30inchesreportedasblowsperfootandisnotconsideredequivalenttotheStandardPenetrationorNvalueWATERLEVELMEASUREMENTSYMBOLSWLWaterLevelWSWCIWetCaveinWDDCIDryCaveinBCRABAfterBoringACRWhileSamplingWhileDrillingBeforeCasingRemovalAfterCasingRemovalNENotEncounteredWaterlevelsindicatedontheboringlogsarethelevelsmeasuredintheboringsatthetimesindicatedGroundwaterlevelsatothertimesandotherlocationsacrossthesitecouldvaryInpervioussoilstheindicatedlevelsmayreflectthelocationofgroundwaterInlowpermeabilitysoilstheaccuratedeterminationofgroundwaterlevelsmaynotbepossiblewithonlyshorttermobservationsDESCRIPTIVESOILCLASSIFICATIONSoilclassificationisbasedontheUnifiedClassificationSystemCoarseGrainedSoilshavemorethan50oftheirdryweightretainedona200sievetheirprincipaldescriptorsareboulderscobblesgravelorsandFineGrainedSoilshavelessthan50oftheirdryweightretainedona200sievetheyareprincipallydescribedasclaysiftheyareplasticandsiltsiftheyareslightlyplasticornonplasticMajorconstituentsmaybeaddedasmodifiersandminorconstituentsmaybeaddedaccordingtotherelativeproportionsbasedongrainsizeInadditiontogradationcoarsegrainedsoilsaredefinedonthebasisoftheirinplacerelativedensityandfinegrainedsoilsonthebasisoftheirconsistencyCONSISTENCYOFFINEGRAINEDSOILSRELATIVEDENSITYOFCOARSEGRAINEDSOILSUnconfinedCompressiveStrenQthQupsf50050010001001200020014000400180008000StandardPenetrationorNvalue55BlowsFt22346712132626ConsistencyVerySoftSoftMediumStiffStiffVeryStiffHardStandardPenetrationorNvalue55BlowsFt03491029304950RELATIVEPROPORTIONSOFSANDANDGRAVELDescriptiveTermsofotherconstituentsPercentofDrvWeiQhtMajorComponentofSampleTraceWithModifier15152930BouldersCobblesGravelSandSiltorClayRELATIVEPROPORTIONSOFFINESDescriptiveTermsofotherconstituentsTraceWithModifiersPercentofDrvWeicht551212NonplasticLowMediumHighRinQSamplerRSBlowsFt067181958599899RelativeDensityVeryLooseLooselediumDenseDenseVeryDenseGRAINSIZETERMINOLOGYParticleSizeOver12in300mm12into3in300mmto75mm3into4sieve75mmto475mm4to200sieve475mmto0075mmPassing200Sieve0075mmPLASTICITYDESCRIPTIONTermPlasticityIndex1110113030lrerracon



eIIIUNIFIEDSOILCLASSIFICATIONSYSTEMCu4and1sCcS3ECU4andor1Cc3EFinesclassifyasMLorMHFinesclassifyasCLorCHCu6and1sCcS3ECU6andor1Cc3ESoilClassificationGroupSymbolGroupNameGWWellgradedgravelGPPoorlygradedgravelGMSiltygravelGHGCClayeygravelGHSWWellgradedsandSPPoorlygradedsandSMSiltysandOSCClayeysandoHCLLeanclayMLSiIOLOrganicclayOrganicsiltKoCHFatclayMHElasticSiIOHOrganicclayOrganicsiloPTPeatCriteriaforAssigningGroupSymbolsandGroupNamesUsingLaboratoryTestsPIplotsonoraboveAlinePilotsbelowAlineLiquidlimitovendriedLiquidlimitnotdriedPrimarilyorganicmatterdarkincolorandorganicodorCoarseGrainedSoilsMorethan50retainedonNo200sieveGravelsMorethan50ofcoarsefractionretainedonNO4sieveCleanGravelsLessthan5finestGravelswithFinesMorethan12finestSands50ormoreofcoarsefractionpassesNO4sieveCleanSandsLessthan5finesoSandswithFinesMorethan12finesoFineGrainedSoils50ormorepassestheNo200sieveSiltsandClaysliquidlimitlessthan50inorganicorganicSiltsandClaysliquidlimit50ormoreinorganicorganicHighlyorganicsoilsABasedonthematerialpassingthe3in75mmsieveBIffieldsamplecontainedcobblesorbouldersorbothaddwithcobblesorbouldersorbothtogroupnamecGravelswith5to12finesrequiredualsymbolsGWGMwellgradedgravelwithsiltGWGCwellgradedgravelwithclayGPGMpoorlygradedgravelwithsiltGPGCpoorlygradedgravelwithclayDSandswith5to12finesrequiredualsymbolsSWSMwellgradedsandwithsiltSWSCwellgradedsandwithclaySPSMpoorlygradedsandwithsiltSPSCpoorlygradedsandwithclay0302ECU06QI010Cc010X060FIfsoilcontains15sandaddwithsandtogroupnameGjffinesclassifyasCLMLusedualsymbolGCGMorSCSMxwozIUiJCl60lIiiForclassificationoffinegrainedsoilsandfinegrainedfraction50ofcoarsegrainedSOiISrEquationofAlineIHorizontalatPI4toLL25540thenPI073LL20lEquaionofUlineIVertioaatLL16toPI7I30thenPIO9LL8iI10oiCiIIoo1016203040lIQUIOLIMITLU506078eo901IVForm1118FinesclassifyasMLorMHFinesClassifyasCLorCHPI7andplotsonoraboveAlinePI4orplotsbelowAlineLiquidlimitovendriedLiquidlimitnotdried075075HlffinesareorganicaddwithorganicfinestogroupnameIIfsoilcontains15graveladdwithgraveltogroupnameJIfAtterberglimitsplotinshadedareasoilisaCLMLsillyclayKifsoilcontains15to29plusNO200addwithsandorwithgravelwhicheverispredominantLIfsoilcontains30plusNo200predominantlysandaddsandytogroupnameMIfsoilcontains30plusNo200predominantlygraveladdgravellytogroupnameNpl4andplotsonoraboveAlineoPI4orplotsbelowAlinePPIplOtsonoraboveAlineaPIplotsbelowAlinelrerraconJ


