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Subject: Preliminary Geotechnical Investigation on the 8.14 acre parcel,
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1.O INTRODUCTION AND SCOPE OF WORK

l.1　Introduction

This report presents the results of our Preliminary Geotechnical Investigation for the 8.14 acre

Site, APN 3066-261-10. Located on the East side of Sheepcreek Road and 300’North of

Warbler Road, in Phelan, County of San Bemardino, Califomia. Figures l and 2 show the

location. We understand也at the site wi11 be utilized for an Administration, Service, and Future

Gynasiun Building Development.

1.2　ScoDeOfWork

Our scope ofwork included:

*
　
・
翠
　
　
*
　
　
*
　
　
*

Review of available soils data.

Subsurface investigation by CAT Backhoe.

Perfom laboratory testing.

Geotechnical Engineering considerations.

Report preparation with conclusions and recommendations.

2.O FIELD INVESTIGATION AND LABORATORY TESTENG

2.1　Fie賞d賞nves儀容a償on

A field investigation usmg a CAT backhoe equipped with a 30" bucket was perfemed on

October 26, 2013. Five (5) trenches were excavated to an approximate depth of珊een (15) feet

measured from the existing ground surface. Figure 3 shows the approximate location of the

trenches.

The purpose of our investigation was to ascertain the geotec血1ieal properties of near surface

underlying soils for foundation recommendatious, and was not intended to provide evidence of

POtential enviromental conditions. Appendix A presents the trench logs. The trench logs and
related data depict subsurface conditions only at the specific Iocatious and time indicated.

2.2　Laboratorv Testin里

Laboratory testing on select representative sanples included:

*　Maximun Density Tests

*　Inplace Dry Density Tests

*　Gradation/Sieve Analysis

Inplace dry densrty in co垂unction with laboratory maximun dry density, ProVides an indication

Of relative density (Or relative compaction). This inplace relative compaction is utilized in

estimation of potential shrinkage factors during grading and recommendations for site

PreParations, with relative compaction ranging from 84% to 86%. A total of eight (8) inplace
density tests were perfemed using the sand cone me血od, twO (2) Maximun Density Tests was

performed in the laboratory on representative bulk samples.

Gradation/Sieve Analysis is useful in classify竜g of soils in accordance with the Unified Soil

Classification System, ASTM D2487. A total often (10) Gradation/Sieve Analysis tests were

perfemed. Gradation analysis can be utilized in q脚litative detemination of other engmeemg

PrOPerties, SuCh as compressibility, Shear strength㍉md R-Value.

PAGE- 1



Project No. 1308020

Sand Equivalent Test (SE) is an indicator for cleanliness of血e coarse grained soils and is use餌

in q脚litative estination of血e R-Value. A total often (10) sand equivalent tests were perfomed.

くくR" Values are use餌in detemining the strength of soil for structural section design, ASTM

2844. A total of (1) “R” Value Test was perfomed in Sheepcreek Road.

Results of our lalroratory testing are contained in Appendix B.

3.O SITE AND SUBSURFACE CONDITIONS

3.1　Site Conditions

The subject site is vacant. The proposed location of the Praposed Phase J4伽ninおかa強on, md

Phase 2-F寂研e q′maSi〃m Det’elapmni is shown on Figure l-3. The property is Iocated on

the East side of Sheepcreek Road and 300’North of Warbler Road, in Phelan. The property is in

Section 24, T4N, R7W, APN 3066-261-10・ The surface topography is relatively flat w血a slight

grade of approximately l % and drains towards the Northeast.

3.2　Subsurface Conditions

Our field investigation and laboratory testing revealed that the near surface soils consist

Predominantly of s批y SANDS (SM) and well graded SANDS w皿silts (SW-SM).

Appendix A presents the detailed logs of soils encountered in our trenches.

4.O GEOTECHNICAL ENGINEERING CONSIDERATIONS

Our geotechnical engineering eval脚tions are based on the limited field investigation and

laboratory testing perfomed for the su寄ect prQject.　　　　　　　一

4.1　Foundation Svstem Considerations

Aulowable bearing pressure for foundations depends upon the shear strength, Settlement

Characteristics of the underlying soils, tyPeS Of foundation system, aCCePtable differential

movement, and depth of embedment. Based on the type of structures, Our eValuations are

directed towards the isolated footings as well as continuous footings.

4.2　　Settlement and Heaving considerations:

Although no swell consolidation testing was perfomed, based on low field densities and our

Observations,血e f ur feet of soils are likely to settle due to Ioading and introduction of water. In

general, desert soils are cemented and undergo rapid cousolidation due to saturation known as

hydroconsolidation. Based on the loose to mediun dense condition, the site is susceptible to Iow

to moderate collapse potential according to criteria given below. This condition can be mitigated

by overexcavation and recompaction.

CoIlapsePotential,% �SeverityofProblem 

0-1 �NoProblem 

1-5 �ModerateTrouble 

5-10 �Trouble 

10-20 �SevereTrouble 

>20 �VerYSevereTrouble 

Clayey soils tend to swell upon saturation. Based on our observations the site soils are class綿ed

as very low (<20) expansion potential as per the IBC as given below.
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Expans �OnIndex �PotentialExI)anSion 

0 �20 �VeⅣLow 

21-50 ��Low 

51-90 ��Medium 

91-130 ��Hi♀h 

4.3　Seismic Considerations

Review ofavailable Alquist-PrioIo Special Studies Maps indicate血at the site is not located within

any known or published active fault zone. Detailed geoIogic study was not within the scope ofthis

report. It is noted that there are several active faults situated in Southem Califomia. Some ofthese

mqjor fault zones are located within thirty (30) miles ofthe prqject location.

According to the 2019 Ca獲ifomia Building Code (CBC)血e site soils can be classified as Type

D. The site is considered to be located in Seismic Zone 4. The Table below provides血e seismic

ParaneterS aS COntained in 2019 CBC. Any changes in the present code should be considered
during the design・ Latit拙め: 34422515 Longit硯ha -11 7 572272

Site Classifieation: D

Short period spectraI site acceleration: Ss = 1.544g

Spectra! acceleration for a l-SeC COndition period: S置= 0.634g

Short period acceleration coe飾cient: Fa= 1.20

1-SeCOnd acceleration coe簡cient: Fv = nul賞

Mod脆ed : SMs = Fa*Ss二(宣.2)(1.544) = 1.852g

SMl = Fv*Sl = (null)(0.634) = null
Design Values: SDs = 2/3*(SMs) = 2/3*l.852こ1.235g

SDl = 2β*(SMl) = 2/3*nu賞l = null

Seismic Design Category: nuli

4.4　SeismicaIly Induced Settlement

Ground movement and se血ement can occur when relatively low density soils are subject to

ground vibrations. Potential for settlement of near surface soils due to earthquake camot be

PreCluded. The anticipated settlement is less than one inch. The potential totaI and

di鱒erentiaI seismically induced settlement shall be mitigated with subexcavation and

reeom paction.

4.5　Liquefaction Potential

There was no observable springs or water seeping from this site or neighboring properties. The

dep血ofthe groundwater is obtained from血e Califomia Water Resources Data available on血eir

Web site・ The approximate depth of groundwater from this data shows a depth of 680,. As for the

POSSibility of liquefaction, the criteria is listed below;
`L均質佃c寂m OCC蹄s Onb, when a〃 q/勃ejZ)lわt4,ing c最er毒have been met:

・　The soil is cohesionless,

・　ThesoilisIoose,

・　The soil is saturated,

.　The earthquake produces ground shaking with su鯖cient intensity and duration,

.　The ground shaking produces undrained conditions in the soil” (1)

Although our field investigation did not extend to great depths, based on our general experience,

the site is not subject to liquefaction.

(1) Geotechnical Engineering PrincipIes and Practices (P.692), by Donald P. Caduto, 1999, Upper Saddle River, NJ O7458, Prentice Hall
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4.6　Wind Consideration

The site is Iocated in血e high wind zone. Design provisions ofthe latest Califomia Building Code

Should be followed.

5.O CONCLUSIONS

In our opinion the soils encountered on this prQject site are suitable for the proposed development

Of血e administration and future gyrmasium prQject, PrOVided recommendations contained in拙s

report are followed.

5.1 Upper four (4) feet ofthe soils are loose to mediun dense, and dry. These materials are subject to

Se血ement due to consolidation and ground vibratious. Overexcavation and recompaction of near

Surface soils, and other mitigating measures are discussed in Section 6・O of皿s report.

5.2　Our investigation and testing indicate that the near surface soils are likely to exhibit very low to

Iow expausion potential.

53　Seismic considerations contained in Section 4.3 should be cousidered during plaming and design

in conjunction with requlrementS Of latest Califomia Building Code.

5.4　The site is situated in a high wind speed area・ The design should consider wind forces meeting

the current req皿ementS Of the latest Califomia Building Code.

6.O RECOMMENDATIONS

6.1　SitePreparation

To achieve uniform support for foundations and slab-Onngrade, the site should be cleared ofall

Vegetation, debris and any deleterious materials. As described earlier herein, the upper four (4)

feet ofmaterial is relatively loose to mediun deuse. To mitigate rapid settlement, and or

expausion, We reCOmmend that the building pad areas, eXtending five (5) feet beyond the outer

most limits should be over-eXCaVated to a depth of at least three (3) feet below the existing or

lowest cut grade and further scar.脆ed to a depth oftwelve (12) inches. The scarified surface

Sho山d be inspected by ALR Engineering & Testing prior to recompaction・ Upon approval ofthe

SOils engmeer, the material should be uniformly moisture conditioned and recompacted to relative

COmPaCtion of at least 90 percent・ All grading operation, including excavation, remOVal and

recompaction, Sha11 be observed by ALR Engineering & Testing or histher representative.

6.2　Shrinka容e and ComDaCtion SettIement Durin容Gradin空

Our field investigation and宜eld and laboratory testing detemined that the near surface soils are

loose to mediun dense. Accordingly, We eStimate the shrinkage factor to be approximately 15 to

20 percent during overexcavation and recompaction. Shrinkage is defined as the decrease in

VOlune of soil due to artificial compaction, eXPreSSed as percentage ofratio of compacted dry

density minus inplace density to compacted dry density. Shrinkage factors provided herein

assumes an average relative compaction of 92 percent. Additionally, apPrOXimately O.30 to O.40

feet of compaction se血ement should be cousidered during site grading.
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63　Overexcavation and RecomDaCtion

To provide皿ifom consistent soil support and drainage, We reCOmmend that the upper three (3)

feet below the existing grade or lowest cut grade be over excavated and recompacted. Once血e

Pads have been excavated the bottom should be scar綿ed an additional twelve (12) inches, the

SCarified surface should be observed by an experienced engineer and the bottom should be tested

Prior to the recompaction・ Upon approval of血e engmeer, the material shall be unifomly moisture

conditioned to near optimun moisture content and recompacted to a minimum relative

COmPaCtion of 90%. The excavation血en back餌Ied and ∞mPaCted in loose睡s not exceeding

eight (8) inches, after uniforndy moisture conditioned as per compaction criteria provided herein

this reporL

6.4　ImDOrted Fill

Imported珊1 should be free of all deleterious substances, and non expausive. The source ofthe

imported別I should ver脆ed by the Engineer prior to being brought to the site.

6.5　ComI)aCtion Criteria

Fo11owing compaction criteria should be observed:

Structural Fi‖-Building areas extending at　　　90% or greater @ -2 to +2% ofOMC

least 5’beyond血e outemost building limit

Back剛around retaining wa11s, Trench　　　　90% or greater @ -2 to +3% ofOMC

backfi11 from l’to 4’below the subgrade

All compaction and moisture content criteria are relative to ASTM D1 557 Maximun Dry Density

(MDD) and Optimun Moisture Content (OMC).

6.6 ∴ Foundation Design

The use of shallow, COntinuous and isolated footing foundation system is recommended provided

Other recommendations glVen m Our rePOrt are followed. The max allowable bearing pressure and

minimum footing foundation req皿rementS are given below.

Maximum �

A11owableBe

Pressure

1800psf �S

The bearing pressure can be increased by one-third for seismic or wind loading. As a minimun,

all footings should be reinforced with one (1) No. 4 bar at the top and one (1) No. 4 bar at the

bottom. Additional reinforcing should be detemined by a structural engineer. A total settlement

On the order ofO.75 inches should be anticipated, With differential settlement ofabout O.35 inches.

#
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6.7     Slab on Grade 
 

          We recommend a minimum thickness of four (4) inches. Two (2) inches of granular bedding  
          (clean sand) underneath all slabs-on-grade underlain by a 6 mil thick Visqueen is recommended.  
          All slabs should be reinforced with steel reinforcement of No. 3 bars twenty-four (24) inches on  
          center both ways, placed at mid-height of the slab is recommended. An equivalent-welded wire 
          mesh reinforcement, 6x6 - 6x6 may be used in lieu of No. 3 bars. We recommend construction  
          joints at every approximately 200 square feet.  
 

          Concrete works exposed to an outside environment should be air contained with an air content of  
          four (4) percent at the time of placement. All concrete should be placed at a slump not exceeding  
          four (4) inches at time of placement.  

 

6.8     Cement Type and Corrosion Potential 
 

          Based on our experience, we recommend Type II cement for all concrete works in contact with  
          soils. Additionally we recommend 15 to 20% Type F Fly Ash as substitute for cement by weight.  
   

6.9     Trench Backfill  
 

          Utility trench backfill material should be non-expansive, free of debris and any deleterious 
          substances. Local onsite material is suitable for trench backfill. Granular bedding of one (1) foot 
          underneath the water and sewer line pipes and six (6) inches above the pipes should be  
          considered. The backfill should be compacted in loose lifts not exceeding six (6) inches to achieve  
          relative compaction as set in Section 6.4 Compaction Criteria.  
 

6.10   Surface Drainage and Landscaping 
            

          All grading should be such to direct surface runoff away from the building foundations. Roof  
          runoff should also be directed away from the foundations. To mitigate settlement and potential  
          swelling/collapse of near surface soils which could lead to distress to a structure, we recommend  
          desert landscaping. 
 

6.11   Pavement Structure 
 

          Sheepcreek Road is already paved but will need to be widened and curb and gutter and a  
          Commercial driveway will need to be constructed. Following pavement recommendations are  
          based on previous testing the area for bidding purposes. 
                                          

                  Onsite paving            4.0" of AC over compacted native soils  
                  Sheepcreek Road      5.0” of AC over 12” of compacted CL II Base 
                                

          It is recommended that areas of and in front of the trash encloure be paved with 6” of PCC due to  
          the trash truck frequent visits and the constant turns.  
 

6.12   Field Observations and Testing           
   

          The recommendations contained in this report are based on the results of our limited preliminary  
          investigation and our general experience with the similar soil conditions. It is critical that ALR  
          Engineering & Testing observe the earthworks operation and test for compaction at various  
          stages of the related construction activities. These activities include but may not be limited to: 
 

 *     Overexcavation and scarification.                  *    Placement of Base Course 
 *     Fill placement and backfilling.                       *    Trench and Utility backfill 
 *     Subgrade preparation                                      *    When any unusual conditions are encountered 
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Based on these observations and testing, it may be necessary to modif)′ the recommendations

COntained herein.

6・14　FinalRe調O巾

A final report should be prepared which will contain宜eld observations, teSt reSults and

additional recommendations, aS Warranted.

7.O LIMITATIONS

Conclusions’reCOmmendations and professional opinions resulting from our site observations,

field investigation and laboratory testing are intended solely for the Praposed A初脇おかation and

脇e F沈〃re q,mmSizJm Det’elapmen/.

Our conclusions and recommendations are based on our understanding of the prqiect and

COnSistent with the level of skill ordinarily exercised by other professional consultants under

Similar circumstances at the same time our services were provided.

This report is exclusively prepared to assist the PPHCSD in the design ofthe footings and

foundation support for the PraposedA謝諭扉訪atわn and Jhe F協〃re qyma訪m Det’eldymeni

onsite.

ALR Hngineering & Testing should be consulted to provide written modifications to the

Recommendations contained in this report, depending upon the pr句ect requlrementS.
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ALR ENGINEERENG AND TESTING

TESTP書TNO。TP細1 

Prqiect:　　　　　APN3066・261-10　　　　　Prqiect#1308020 

C寒ientこ　　　　PHEulN馴NON州LしSCSD　　　　　　Da亀e:10-26賃2013 

D印請 �Sa調p霊e �舶oishlre �Dry �鴫b �Soii � �GeotechnicaiDescription 

Fee章 �丁ype �co章競e競 % �Density 吋 �丁es章 Type �cぬss 

0.5」 1,0--- 1、5」 2.0--- 2.5--一 3.0」 3.5」 4。09郵- 4.5」 5.OI巾 5.5’- 6.0--輸 6.5」 7.0’- 7.5」 8.0」 8.5--- 9.0,-- 10.0-置場 11.0.○○ 12裏0’鴫 13.α- 14.0」 �慮AG BAG 孤c �8.5% �う28.25 �舶AX SIEVE S巨 S膿V王 SE S幅VE S巨 �SW-S部 SW葛S朋 SW-SM � �WellgradedSANDwiths航Sandmuchg「aveland tracesofrockto3”,Coa「setomedium,LightB「OWn, 

Damp,MediumDense 

WellgradedSANDwiths航Sandsomeg「avel,Medium 

tofine,Tan,Damp,MediumDense 

We=gradedSANDwiths鵬,Mediumtofine,Tan, 

Damp,MediumDensetoLoose 　Bo鯖OmofE鷺PIo隠toryT購nch 

_-　TestPit No。 TP細1　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　P!ateA。1
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TESTPさTNO細TP細3 

Prqiect:　　　　　APN3066-261-10　　　　P「Qjeet#1308O20 
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APP圏NDⅨ C

GUIDELINE TECHNICAL SPECIFICATIONS FOR EARTHWORKS

量.0 馴TRODUCTION

The purpose ofthese guide血e tec血rical specifications is to suppleme加geotec血1ical r印ort and the

Prqject requirements including the fo虹owing pertinent code requirem鋤鵬.血case of con耶ct,

recommendatiors provided in the rapo請and interpretatious of the engineer (Civil engineer,

geotec血ical engineer or his爪er representative) will govem. Additiona11y, the specificatious are

Su勘ect to modification if也e site subsurface conditious change d庇ng the construction.

2.0 TERMS AND DE剛聞けIONS

2. 1　　Ear仙Materials‥ Natural soils encountered at the site or imported,缶ee oforganics,

Vegetation ma請er and deleterious materials.

2.2　　Suita匹Materials: Local excaveted materials are suitable except organie materials, traSh,

debris, Pit, highly-exPanSive clays. Suit如ole materials are generally class温ed as: Sand

(SP, SW), Silty, graVely or claysy s狐d (SM- SC), and silty andhr sandy clays (CL) with

low plasticity. The classificatious of soils are in accordance w弛United Soil

Class綿cation System, (USCS), ASTM D2487.

2"3　　U鵬uiぬ教〕le Materials: Ong狐ic soils, debris, traSh, Pit and血塊Iy expansive clays (fat

Clays) are not suitable. Expansive soils sha11 require apeeial筒℃atment to be used as

も皿da償on餌ppO此

2・4　　Unstable Materiais : Uustable materials are generally temed as co11apsing and expausive

SOils. These soils requlre SPeCial treatment including removal and reゼOmPaCtion, also血e

material camot be praperly compacted or w拙not su剛pOrt COustruCtion equlPment due to

high moist調でContent Or Very loose is ∞usidered to be unstable.

2.5　　　Bac憾測: Earth material meeting requirem軸鵬of Section 2.2 ”Suitatle Materials".

2.6　　壁哩: American Sooiety for Testing狐d Materials, latest edition.

2.7　　　塑追:血temational Building Code, latest edition.

2・8　　Maximun Drv Deusitv (MDD): is也e laboratory maximum dry density detem血ed in a

soil sample in confomance with testing procedures of ASTM D1557 unless otherWise

SpeC脆顔料債鳩gOOteC血正c塊鵬p〇九

2. 9　　O融劇皿Moisture Content (OMC)言s也e moisture conte血conesponding maximun

dry deusity as determined by test

ProCedures confom血g to ASTM D1557.

2. 10　　Moisture Conteut (MC¥: is the ratio ofthe weig坤ofwater to the wei如t ofthe dry solid

material expressed as a percentage and detennined by ASTM D22 1 6, D301 7 or the

me血od approved by瓜e englneer.

2. 1 1　馳eld Drv Densitv (FDPヽ; is the dry density of natural or compacted material as

detemined by ASTM D1556 - Sand Cone Method or ASTM D2922 - Nuclear甑池ods or

ASTM D2937 - Drive{ylinder Me瓜od.

2. 12　　Re融ive C型I)acfron: is瓜e ratio of瓜e field dry deusity to the maxim腿dry density,

e】やreSS宛雅a pe購e批a野.

C-1



3.0 GENERAL NOTES

3. 1皿e Owner shall retain也e Soil Engineer for quality assurance and tes血g services.

3.2　The Contractor shall be rea叩sible for quality co虹ol through out the prosecution ofthe wo鳳u

3.3　Contractor shall visit the prQject site and become familiar wi血血e site conditious prior to瓜e

bidding.

3・4　ContI靴tor Shall verify the site紬d subsurface conditious at no cost to the owner. The

preliminary soil engineering rep(庇does not constitute血e actual sul)Surface conditious at血e

tinle Ofco鵬血融ous or at the locatious d胴erent缶om the excavated test pits化orings.

3.5　A11 excavatious and foundatious for the structures shall be inspeeted and approved by也e soil

engmeer, Prior to也e pr印aratio鵬of sub-grade,狐d backf拙

3.6　A11 fomdation soils undemeath the retaining wall foo血gs sha11 be scarified to a dep瓜ofat

least one ( 1) foot, brou卵‥ to unifom moisture conte加near optimum mois触e content and

re-COmPacted to a mini皿脚掴elative compaction of 95% and as spec荒ed in血e report.

4.0 堕圏蘭) OBS聯【VA理岬
Field observatious and testing sha11 be perfomed by an experienced and qua雌ed engineer (Civil

engineer’geOteChnical engineer and也eir r印resentatives) The en中eer will observe and perfom

edequate a皿0耽t Of tes血g to meet也e prQject and regulatory requlrementS. It will be the

COutractOds respousib龍ty to assist the engineer, allow su純cient time and provide adequate notice to

Carry Out血e testing組d schedule the persomel.

5.0 P岬
5・1　　C岬: A出社e郷r∞eiv垂g珊

and used as foundation support shall be cleared oftopsoil, Vegetation, traSh, debris and

Other deleterious materials・ After clea血Lg and grubbing,

the over excavating, as Stated in the preliminary geotechnical

repo正,血e area should be scari静od as recommmded in the

report or to a minimun dapth of 12 inches.

T血e over-eXCaVation should extend to a d印th recommended in the repoft or until stable

ground is reached. The material scari丘ed w拙be uniforIuly moisture conditioned to near

aptinum moisture content and reゼOmPaCted to a rehative compaction of 90 percent or

greater. The placement of航ll will commence upon conpletion ofpreparation組d

坤prOV壷by血e e皿g皿鉾で.

5.2　　Be整頓哩: Prior to the construction of珊sIopes (e血bankments) and placement of餌on

gro皿d surface sIoping steeper than 5 horizontal: l vertical,也e ground shall be cut in

benches. The lowe§t bench should be at least 12 feet wide to facilitate the fill placeme血

in horizontal雌s. Under certain circumsta耽es and if approved by血e engmeer, the width

may be redueed to也e size ofthe widest equipment (i・e., SCraper, COmPaCtor Or traCtOr) to

be used. The lowes bench shall be at least two (2) feet deやOther benches w地be

excavated to a血m material for a mini皿m Width of four (4) feet.

陣句∞t No. 1308020
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6.0 EXCAVATION AND剛LL MATERIAL

6. 1　　Ex盟y細蛙: AIl excavatious §hould be carried out as per prQject documeI鳴.血general,

all chamel excavatious c組be accomplished by conventionaI heavy ea競h■mOVmg

equユp耽e血.

6.2　　　F珊M租章e正郷鳩:

6.2. 1　　Structural F軸: The fill material shall be suitable material as de血ed in

Section 2.2狐d shall be approved by瓜e engineer. Cobbles (rocks) six (6)

imhes or grea鵬r in size should not be used as st恥otural fi11. In general, the触1

for structural別I shall be no-to-low in e坤msIOn POtential mee血g the following

criteria:

a) Liquid意i血t

b)靴ミ§龍的血dcx

C)田町a孤§ねn血d班帆der200聾§f

S機種e血富ge轟o繍d　　　　　　　　　　<20

This material should extend to a minimun depth of five (5) feet

耽low也eめ腿d如io膿め0血色

6.2.2　　Bed髄職掌Material Undemeath PiDes and C巾verts: A one (l) foot thick

Class 2 aggreg如e base course shall be constructed undemeath all culvert slal)S

狐d footing foundatious for the retaining wa11s. The base course shall be placed

OVer the prepared sub-grade紬d shall meet也e requirements of ’’Clasrs 2

Aggregate Base (3鮎rmx.)” , Section 26 of Standard Specificatio鵬. The base

COurSe Sha皿meet也e placemeut and compaction requlreme的s Of sectious 26“

工.035, 26-1.仰,紬d 26-L03 0f也e Sぬnd紺d Spec締ca瓦0腺

6.2.3　　Bac脚Behind REainin箪Structures: All back捌I material behind the

reta壷ng structures and box cuherts shall be classified as sands (SP, SW) to

§ilty Sand (SM), and meet the requirements of ection 2.2 ”Suital)1e Materials"

and shall be approved by the Civil Engineer. Excavated materials from血e site

皿ee血g也e requireme鵬of Section 2.2 shall be used as backfill.

6.2.4　　The pervious material (SP, SW) bdid血e retaining structures shall be hard,

durable and free ofany orgamcs, Vegetation, Clay, and o也er deleterious

materials. Contractor sh融identify the souroe of material and fumish 30 days in

advanced at least 50 pounds of material for tes血g and approval. The pervious

gr狐har material shall meet the following gradation criteria.

SIEVE SIZE PERCENT PASSING

3伯inch 100

3/8 inch 85_100

#4 60-80

親0 30-70

#40 0_30

#100 0置5

P垂細No. 1308020
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6.2.5　　A鍛工鋳掛te Base Course: Aggregate base shall be Class 2 corfemring to

Section 26 ’’Standard Speci魚catious:, Califomia Depa血nent of Trausportation,

and shall be approved by the Engineer.

6.2.6　　血劃DOrted Material: Import material to be used as struetural fil] shall meet the

C壷e正a as pe重Sec互o皿6.2.重.

7.0 F量LL PLACEM田NT

7. 1　　General: Suitable material to be used as即shall be unifomly moisture conditioned

either in stockpile or inplace. Prior to血e placement, the area to receive餌I shall be

PrePared as described in Section 4.0弧d scari宜ed to provide bond between existing

COmPaCted surface and new lrfu

7.2 F珊Placement:甜I material shaH be placed in unifom horizonta自腹ts not exceeding

eight (8) inches, meaSured loose. The material sha11 be unifemly謡nead and should not

COntain any large rock particles, Clods of clay lumps. CIods and clay l耽apS Shall be

broken down紬rd thoroughly皿ixed. Large rock particles greater than six (6) inches shall

be removed from the fⅢ area. F親material sha11 have脚ifom moisture content, near

OPtimum as specified under Compaction Criteria, Section 7.4.

7.3 Compacfron: Each loose lift shall be compacted using proper compaction equipmeut wel

Suited to也e type of material being compacted to produce uhifom compaction. After也e

layer has been compacted, the compacted surface shall be scar脆ed prior toぬe placement

Ofarother雌. F班slopes should be compacted by back rolling. It may be necessary to

OVe血uild血e sIopes and trinmed to achieve froal finished sIope.

7.4 Com醐Ction Criteria:血general the compaction criteria given below should be followed.

A11 compaction is relative to ASTM D1 557 unless otherwise apecifically stated.

Rekrfe Mois創re Content

Co皿Paction at the time of

(Relative Compaction

Arc租 to MDD) (Reぬtive to OMCl

りSt珊C関脇重創1 90% or g重e雅繍-2 to成% ofOMC

b) BackIHl around retaining wa皿s 90% or g「e純e重・2 t〇十2% ofOMC

C) E皿b袖kme批F拙(艇vees) 90% or銃℃綿er-2 t〇十2% ofOMC

d) Trench back励I from l ’below the 90% or邸e統餌-2め十2% ofOMC

§ub-grade to 4’below the sub_grade

e) Trench back拙upper l ’ タ5% or隷eat釘-2 to十2% ofOMC

f) Paved areas, boぬconcrete & aapha班c 95% o章坪e紳儲-2 t〇十2% ofOMC

aggregate base & upper l’of sub-grade

95% or夢℃舗eト2 t〇十2% ofOMCg) Sub一群ade below c○皿crete slわs紳W鈍

CrOSS血g,岬p併1’

血) G鋤e職1櫨o皿st即C加重狐bac勘 85% or greater_l to +3% ofOMC

(i・e串狐血c坤e紬ea)

l
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7.5 0ualitw Assurance紬d Tes唾蛇: As q叫混ty assurance, Engineer w班observe over_

excal顧ion and place血eut of触1 and conduct field de腿ity tests. Field deusity tes血g wi11

be perfom鳩d in confom紬Ce With ÅSTM D1556 - Sand Cone Methed狐d ASTM D2922

・ Nuclear Methods. Test location狐d froquency ofte§ting w班be at the discretion of血e

engineer. However, in general, field deusity tests will be perfor鵬d at every tworめot

COmPaCted l脆andんr every l ,000 cubic yards of鮒placed. Additional testing w親be

Perfomed at the discretion of也e engmeer. When test results and/or observatious indicate,

as dctemined by the engmeer,也at compaction is not as apec脆ed, the material shall be

removed, r印laced and re巧OmPacted to meet the specificatious. It is瓜e contractort

responsib掘y that both moi§ture content and relative compaction are met in a cousistent

離しa皿er.

8.0 TRENC鱒EXCAVATION AND BACKFILLS

8. 1　　Ge馳eral: Excavatious for utility trenches greater than five (5) feet deep may require

Shoring. All excavations should be carried out in accordance with applicable standard

SPeCi組cations, CaトOSIRA requlrements and local govemment agency req甲ementS・

Back刷I sha11 be observed狐d tested by the engineer.

8.2 Bed髄ng Material: Bedding material shall confom to applieable requirements of

Standard speci組cado腿and local gove馳ment agenCy reql田IenentS.血general, granular

bedding comprising of coarse sand and gravel is ide拙y suitable as bedding material.

LOCal sandy soils may be used if acceptわle to the govemmg agency・

8.3 Bac髄鵬Mate血l: Gramnar back紀1l one (1)食rot above the pipe is idea11y suitわle.

Local sandy soil may be used if acceptatle to the goveming agency. Remainder of血e

trench shall be backfilled with local suitable material.

8.4 Placement. Moisture Condi慣o血g and Com職C性on: Back糾shall be unifomtly

moisture conditioned and compacted. Compaction criteria provided in ection 6.4 should

be fo丑owed. Upper one (l)最rot ofbackfill should be compacted to 95 percent relative

C OmPaction.

少.0 圏XCAVAT富Q吋軍

政cavatio鵬and over-eXcaVatious shall be perfermed in accordance with plans and recommendatious

coutained in the preliminay geotee血ndcal investigation repon. AIl excavafro鵬融南observed by

血e engineer. Ifunsuitable soils are discovered, the engmeer wi11 detem血e血e exte劇of over輸

excavation. No糾placement over cut are綱融comm孤ce prior to approval by the engmeer. Prior

to placement of士ill, Cut Surface shall be scari鯖ed and unifomly moist¥鵬COnditiorred弧d re-

○○埋朋船d.

10.0 UNDE取DRA工NS

Under drains言f required, Shall be constIuCted in accordance w弛pla鵬and prQject requirements.

Location ofunder drains will be surveyed to provide as-bu餌Iocation. Engineer may modify the

looation and requirement of the under drain depending岬on也e宜eld condition.

P壇e龍No. 1308020

C-5


	Cover Page
	Cover Letter
	1.0 Introduction and Scope of Work
	1.1 Introduction
	1.2 Scope of Work
	2.0 Field Investigation and Laboratory Testing
	2.1 Field Investigation
	2.2 Laboratory Testing
	3.0 Site and Subsurface Conditions
	3.1 Site Conditions
	3.2 Subsurface Conditions
	4.0 Geotechnical Engineering Considerations
	4.1 Foundation System Consideration
	4.2 Settlement and Heaving Considerations
	4.3 Seismic Considerations
	4.4 Seismically Induced Settlement
	4.5 Liquefaction Potential
	4.6 Wind Consideration
	5.0 Conclusions
	6.0 Recommendations
	6.1 Site Preparation
	6.2 Shrinkage and Compaction Settlement During Grading
	6.3 Overexcavation and Recompaction
	6.4 Imported Fill
	6.5 Compaction Criteria
	6.6 Foundation Design
	6.7 Slab on Grade
	6.8 Cement Type and Corrosion Potential
	6.9 Trench Backfill
	6.10 Surface Drainage and Landscaping
	6.11 Pavement Structure
	6.12 Field Observations and Testing
	6.14 Final Report
	7.0 Limitations
	Grading Plan
	Figure 1 Vicinity Map
	Figure 2 Assessor's Map
	Appendix A
	Table 1 Soil Classification Chart
	Appendix B
	Plate B-1
	Plate B-2
	Plate B-3
	Plate B-4
	Plate B-5
	Plate B-6
	Plate B-7
	Plate B-8
	Plate B-9
	Plate B-10
	Plate B-11
	Plate B-12
	Appendix C
	Guideline Technical Specifications for Earthworks
	Untitled



