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ON THE GEOTECHNICAL EXPLORA noN
PERFORMED AT THE SITE OF THE PROPOSED

CORDECO DISCOVERY BA y RESORT & MARINA,
ESPINAL WARD, AGUADA, PUERTO RICO

1.0 INTRODUCnON:

Thls repon covers the results o{ a geotedulIcal expJof'atJon coooueted at the

Slte of 1M (XOposed Cotdeco Drscovery Bay Resort & Manna, Espmal Ward,

Aguada, ~rro RIco

The mvestlf/soon was made foIIowmg mstruchons from Eng Antomo

Hemandez Virella from AHV & Assooates, property deSlgners aOO as pe, aca!Jpted

borrng propasal dated Jsnuary 11. 2002

The ob¡ect o{ the mveshgafJOfl wss 10 obtam rnfonnaoon regardmg ¡he

exJS(¡ng geoIoglC subscvl conditJons st the SIte o{ the proposed bay aOO manna area

Wlth the purpose of uSlng the engtnefHlng $dI data mus obfamed m determlfllng the

type o{ fouOOatJon reqtllred to suppor1 the Ioads of the proposed docks

Thl$ report has been prepared for lhe eJlQUstve use o{ the owne" thelr

archrtects aOO others mvolved In the construcbon 800 pleparat/Oll of the p/ans aOO

speafJcatlOns o{ the pro¡ect
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FileNo 410

2.0 SITE LOCAT10N AND PROJECT DESCRIPT10N:

Paqe2

me SIte o{ (he PfOposed ptOJeCt 15 /ocaled at lhe tntersed10n of PR 115

Km 27 J and PR 442, Espmal Wall1, Af1rJada Puerto RIco ACCCfr1ifIfJ ro plans

provtC1ed fa th,s oIf¡ce, lhe proposed proJeC/ co1Wdefll" lhe const1lJCt¡Qn o, 8 88y

Resorl and Mann8 Complex

FQl" a praper SI/e /ocatJon, see aftached 5lt8 /oca/lOn map

•
•

"• r .. l l

,.
•

5rrE LOCA T/ON MAP
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3.0 SCOPE OF INVEST1GAT/ON:

Ñ8!d ExPIootc!oo

me fieJd ell.pIoratlOfl conSlsted of dnlhng fHght (8) test oonngs aJong the

pmposed bay afld manna area Test hoIes were dnlled lo depths varymg from 40 O

/0 100 On Wlth a /oIa/ footage o, 400 O tin n

The bonngs were performed l.ISlng the rotary hoJlow-stem alJ(Jef teehmque m

accordance Wlth A5TM O 1452. SBmples were obtamed l.ISlfIg the "Standard

PenetralJOn Test (SPT)", as spectfi«f m ASTM D 1586

Pfease refer fa Appendix No. 1 (Boring Loe.fion Map), tor bonng Iocahon

4.0 SUBSOIL CONDmoNS:

The general SlJbSCMI coflditIons as disdosed from the test oonflgs dnlléd at the

SlJbjed sita conssst o, reddish brown, gray broWfllsh gray afld brown sslty dar trace

lo some sand layer ell.tending fa depths vafYIng from 6 O /O 13 Q n beIow 81I.IShng

ground elevahon
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ot:OTE~COfIISlJI. flf<G ENGINEUlS



FIleNo 410 Paae4

The aoollE! descnbed layer IS rest1f1g over a '1ray aOO brownIsh gray saOO

trace to some $lit layer, wIvcIl extends to depths vaf)'lng from 40 O to ao On

UnderlyJng the aforementKJned stratum and extendtng 10 the eOO of the test

hoIe$, the exploratory work shows 9ray sand some c/ayey SlIt layer 0fI bonng No 7

The ground water level 01 lhe explored Slte was encountered at depths

varymg from 2 O10 6 On dunng the tlrne 01 our exploratrxy work

The above mlormatlOn COfTeSpondS 10 a general descnpbort 01 die subSOú

conditJons 01 the area, however, fOr detal1ed descnpbon regardlf'lg the mi proriJe,

fiekJ and laborafoly test feSIJ/ts, please refer to Appendi}( No. 2 (Boring Logs). For

detalJed descnptlon o, the procedures foIIawed fot the drillmg 01 the test borrngs and

laboratory testmg, please remr to Appendlx No. 3 (FI.ld and Labo,.tory Testing

Procedures)

5.0 CONCLUStONS:

The objed oIlhe uweSbgatlOn was to obtam m!ormatlOn regan;J¡ng the subsoif

conditJons al the Slte 01 the proposed bay and manna, W1th me purposed of uSlng

th,s data to evaluate the possiblliry ro develop such compJex

AOVANCEO SOIL ENGINf:ERING
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flieNq 410

me results 01 00' mvestlgatJon show that the uppermosf 6 Olo 13 Otf 01 the

area have. clayey matanal wrth a lIe'f)' soIt te med1um conSlStenc)' me IIqUld bmit

and plast/Clty mdtu of thls clayey matena} IS 50 7 and 23 3 respect1ve/y

FoIlowmg the cleyey melena! the ellplorallOn worlI' shows gray and browmsh

gray sand lMth soma $lit matenaJ. whIch elltencfs lo a depth beIow 40 O tf

DccaSlOnaHy, we fincJ the SBndy matanel Wlth orgaroc mBtrer and traces of clay

As per mfrxmahon provrded 10 thl$ office, the construchon 01 the manna

mvo/lles the ellC8vahon of approlllmBte 20 O10 30 Oft deep of thf/I malena} found at

the area We enelyzed the chantetansbcs and propemes 01 !he sand mBlena/ and

we do not recommencJ the use 01 the sand Ior CCJ(IstrvctlOn purposes dIJe 10 !he

Impuntltls 01 the metena! The Orgaroc ImpuntJes Tast shows us thal the presence

of Ofg'sn.c ItTlpuntJes IS Slgndlcant (Darlcer than Standard) In ttJe sancJ matenal

Frx tlle constrvctlOn of the docks 01 the manna we recommend the use of

dnvrng ¡JÍJf1s 10 supporl tlle Ioeds of the sin.ctures

AD'IMoICED SOll ENGINEERING
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6.0 UM"AnONOFTH1SREPORT:

Paqe6

me above condu$Ofls are gNen oased on the tnterpretaoon o, an arbltra'Y

seffK:red, hmlted number o, SOl! samples rather than a preose kJlowfedge o, aetlJlJl

condltlOnS SubSOtl condibons between bonngs may vary and diffenJnt condltlons

that tOO&! descnbe can be flncounlftred

Respectfufly subm

Filft No. 410

February 18, 2002
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APPENDIX NO. ,

BORJNG LOCAT1ON IIAP
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APPENDIX NO. 2

BOR/NG LOGS
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,
ADVANCED SOIL ENGINEERING FILE NO. BORJNG NO.

PO _'''3 410 1
1SA1lEv..." R C1OI!IS2 Ttl& fAll..IJO·_

CLlENT: AHV & ASSOCIATES PAGE 1 QF 2

PROJECT- CORDECO OISCOVERY BAY & MARINA
LOCATION: ESPINAl WARD, AGUADA

GROUNDlEVEL
DATE STARTED 02/'2102
DATE FINISH: 02/'2102
BORING TYPE" HOllOW 5TEM AUGER GROUND WATER OEPTH 4.0 FT.

~ ~ w,~ " • ~ .. , • u "n ~~ "~

"""" .... doy • 21

" "'1'
BI'OWllISII~y sllly eI.y trKe sand , • " .., 23.3

WH 73

G~y CiIyey $...-cl ,
"'0

a<.y-.d ...... '" 22

"
..". "20

.. 22

"
8«M1_ QI'8Y und tr8CII aIII " ".......... 30
N. aOWSOEl.NUtt:lll'Ul fOOt'Y"'el LB H..• .... f"I.L»IG3DlHCHf' T. EST1IoIAll.O UNlTWEJQHT • " e'
w.......Tl.IIIt'l. _TVIIe: CONTt.NT ., ••AI«)U Of' INTERNAl fRlCnr;»I • DEGlft:U

o" • UNCOI'Il'INU) eoMPfIUSNE .TltEHOTH • T » _ oWElGtfl OF~

IIp • CIo.UIRAT'ED ~fTltOMElVI RE.o\OlNG • T • f

Ll. • UQUIO UMI'T

PI • PlASTlCfTY 'NOEII:



ADVANCED SOIL ENGINEERING FILE NO. BORlNG NO.

1

• u

4.0 FT.

PAGe 2 OF 2

410

GROUND WATER OEPTH

02112102

02112102

HOllOW STEM AUGER

AHV & ASSOCIATES

CORDEce 01SCOVERY BAY & MARINA

ESPINAL WARD, AGUADA

DUCIlIPTlOH

CLlENT
PROJECT
lOCATION
GROUNDlEVEl.
DATE srARTEO·
DATE FINISH
BORING TYPE"

" "35

20
40

ENe OF BORING

45

50

55

60
N. Bl.(lW!I~o~1Il ,00T IIY" ICl~ IU.lAEII '~Xltoel1ES
W ......T\l1l,t,l _l\lIIf CQIrI'TV(T .,.

O<J • I,IHl;QHANED COMPIOlEUIVE STflf;NGnl _T S F

a".CAI.JIf\.O.lED~1I REoO.OIHG, T"
Ll • UOUIO LMT

J" UTMOTUlUMlWlJGHT·P e f

•• AAOLE Of lIfTERH4I,. flllCTlON • ot:GIt[lS

....... ·WlD<TOf_



• ADVANCED SOIL ENGINEERING FILE NO. BORING NO.

po 1101:1113 410 2
l&o\llELO. p" _ lll" fAX lIJO, en-.

CLlENT AHV & ASSOCtATES PAGE 1 QF 2

PROJECT CORDEeo OISCOVERY BAY & MARINA

LOCATION. ESPINAL WARD, AGUADA

GROUND lEVEl
DATE 5TARTED 02/12102
DATE FINI5H. 02/' 2m
BORING TYPE: HOLLOW STEM AUGER GROUNO WATER OEPTH 6.0 FT.

~~~ """" WATlll • W ~ ~ T • " w
n ~~ .~

Reddl5ll brown SlIly dlI'f sorne uno • "
• "

• 2 "
" 2 "

Gray siIy d.a'f' 2 U

'0

Gray SIII'lCl lfaC:(l silI " ",.
" "20

BI'IMnISh gRY Mnd llK8 sift 2 23

2'

n 22
~~ JO

N • IlOWS DaNVlED pP: 'OOT 1IY .. ,..,-' HAj,N[R'olUJ'tG:lO If'Cl;fS yo Ur-n:DUHl'T~.pe'
W • NATURAl,. _Tl,IRlC~ ... •• <\NGL.E 01' INlEllHAl fllICTI()fj . l)(G!lfU
0...'-"COHflNED~STRfHGTfl. T" f _·~Of_

Op. CAUIIlATf.D~EJtIlUOlNG· T"
U.' lJQOlO UMIT
~ • PI.ASTlefTl' lftOVl



• ADVANCED SOIL ENGINEERING FILE NO. BORlNG NO.

~ [) lIOX 13'3 41. 2
lSAUl.A. , R (l(:IllC fElAFiUl30 ~

ClIENT: AHV & ASSOClATES PAGE 2 QF 2

PROJECT COROecO DISCOVERY BAY & MARINA

LOCATION ESPiNAl WARD. AGUADA

GROUND LEVEL.
DATE srARTED 02112102
DATE FINISH 02/12102

BORING TYPE: HOllQW STEM AUGER GROUND WATER OEPTH 6.0 FT.
DEseIIlI"T1Ol'i ""'" "'~

, w ~ .. T • u "~ ~~ ,~~

8rownlsh grlY wnd ll'klt sil!

" "35

"
,.

'"ENOOf BORING

'5

50

55

60
IC_ aows D!V.~JOI(DI"EIIIHJOT..," 'OO~ _11 1"'l1.1NGXI_S l- flllWolUllNl WVGHT . pe,
W • NATUltAl MOII"T\lIIl¡ COH1TiHT ... • _IOHOU: Of lNTEJIHAl. '''ICTIOH .1l(GM!1
Ou' ~1NtOl;OM'ft(SS/VE ST!tENGlH • T SI WI1 • WVGHT Of IW&IEII
OlIo CAL-....lUl~ETltQloE1Vt~·T I f

u._UOUOLMT
,.. • "-'Unc.rTY Il'lDEll



• ADVANCED SOIL ENGINEERING FILE NO. BORlNG NO.

/' o IOX "11 41. 3
lSAaELA P ~ 001II2 TU& FU 8Jll.lXIII&

CUENT- AHV & ASSOCIATES PAGE 1 OF 2

PROJECT CQRDeCO OISCOVERY BAY & MARINA

lOCATION ESPINAl WARD, AGUADA

GROUNO lEVEL
DATE srARTED 021'_
DATE F1NISH 02114102
BORING TYPE HOLlOW 5TEM AUGER GROUNO WATER oePTH 5.0 FT.

~~ ~ WATlII , W ~ '" , • " "
" ~ ,~~

Reddlsn bruvon loiI:y d.y soma U"" " "
• "

5 .., 2 "
G...y sandy áIy • ..

2 ",.

~y Nl'lCllrat::e $lit • "15

" 20
20

" 22
2.

22 20
~~ 30

lO _llLOWSDElMIIlEOPEll FOOT BY A l00l1 H.lMMEJII FN.UNG30 N:;HES '" UnolATtOUNIT WElGMT·1' e,
W" NA fUIIIAL~ COHTEfff ' .. • .. ot.HClU~ NTEIIltW. FlttCTlOIt_ DEGRUS
o.. • lJOICONfiNlD COLI'ltESSIYE STREHGTlo; _T S, WI1 • WEJOMT Of HAtAIEIII

a,.. c:Al.lIIlAtm~I':TllONETER~.TI'
U • l.lOl.o'O UIMT
PI • P'I,AlITlCrn' lNDVl



• ADVANCED SOIL ENGINEERING FILE NO. BORING NO.

~o IlOJll~l) 41. 3
1S.08ElA , 111 ~ rn.F"'ll. PI· 1mB

Cl1ENT: AHV & ASSOClATES PAGE 2 QF 2

PROJECT: CORDECO OISCOVERY BAY & MARINA

lOCATION: ESPINAL WARD, AGUADA

GRQUND lEVEl
DATE srARTED: 02114102
DATE FINISH 02114102

BORING TYPE: HOLLOW STEM AUGER GRQUND WATER OEPTH S.O n.
~K~ ~ ..~ , • ~ '" T • " "n ~.~ ,~~

GIlIY ...001...,., sil!

" ..
35

'" "40
ENe OF BOR1NG

45

50

55

60
N _1I.CM'SllU..I'o'UtlD I"UI 'oen ..... lel LB _111 'loUINOllIlNCHES T" Es~TUII,IHITWVGH'I.PC'

w.Not,T\MAL~!COHTENT·" •• iIoHGlE QIF IHTE_ ,/tICfJDOl . CEGltEU
Qo • I.JNCClNfW<lf.D COIPfIIE&SIVE STI'lENGT'H •TI' WH • WEKlI<l oF __

011 • ~TUll'VIETIIOMOER IlEAD1H(1 . TS,
U.·UOUlDlMT
,. • "-"Sncm 1Il0Ell
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ADVANCED SOIL ENGINEERING FILE NO. BORlNG NO.

PO IlOXUU 41. 4
lSA8ElA, P R _ TU • ~I"l( IQO. a.a

CUENT AHV & ASSOCIATES PAGE 1 DF 2

PROJECT CORDECO OISCOVERY BAY & MARINA

lOCATION ESPINAL WARD, AGUADA

GROUND lEVEl.
DATE STARTED 02113102

DATE FINISH. 02113102

BORING TYPE. HOLLOW STEM AUGER GROUND WATER OEPTH 6.0 FT.
~~ ~ W"Ttll , W ~ .. T • u w

~ ~ ,~~

Reácbsn or-l siII., da., • "
" "

5 • ...... , "
5 ",.

~ MI'Id sorne ~"
,

"15

" "20

Brownis/lllray s.lnd tBee siII " "25

'" "-- 30
N. kOWSDllMAEDI"Ot HXJT aY" l"Oll _ fl'olU'lG JO_S Y" E.,.....TEOUNlTWlJGHT_Pl;1
W. NAlUltO.I,. _TullE COKtENf _... • • iUlOlE Of 1f<TUI'W.. fRICTlON • CEGllnl
OU • l.INCONFlNfOCOIWftE~ IflIEJ«:IfH • 1 • f _. WElGKTOF HoOMIlIEIIl

Op •~ fUll'9lETIlOOE1ER llEolOlNO - T S,

U • LlOI.IC lM"t
~. ~ncrnN;JO:



ADVANCED SOIL ENGINEERING FILE NO. BORlNG NO.

4

. "
6.0 n.

PAGE 2 OF 2

41.
TEl & f ..... g. ClleS

GROUND WATER OEPTH
"WOIIOpT

,~~

AHV & ASSOCLATE5

CORDeca DlSCOVERY BAY & MARINA

ESPINAl WARD, AGUADA

02113102
02113102
HOLLOW 5TEM AUGER

l' o IOK 1313

lYlBEl.A P 11 ~

CUENT
PROJECT
lOCAT10N
GROUND lEVEl.
DATE srARTEO
DATE FINISH
BORING TYPE

" l2
35

40
END OF BORING

45

50

55

60
N' kl:lWS ClO.Nt:ItEOPVt FOOlrl A l-Cl~'~ f-"UJNG ltI_S

W' HolT\Jltll. _TUllE CClft1V<T • 'lo
Ou • lINCCIHflN[D COI PlIItssM STllOfOTl'1 • l S ,

Qp oc·'""TtOI"UET~IlEAOINQ·l&'
llo LJOUI) lMT

1" UTlNA lTO UHIT WEIGlofI ." e f
•• olHOl.E O#' lfffE.RNAl.. fllCTlON • llf:OIIEU
_ • W[IQt(T or .-JI

--_.~--~



ADVANCED SOIL ENGINEERING FILE NO. oo.'NG NO.

PAGE 1 OF 2AHV & ASSOCIATES

CORDEeo DISCOVERY BAY & MARINA

ESPiNAl WARD, AGUADA

,

3.0 FT.

41.
tH & UJl DI· CXB

GROUND WATER OEPTH

021'3102
02/13102

HOLlOW STEM AUGER

PO lOll U\1

ISAUl.A. ,." llO!IG

CUENT.
PROJECT:
LOCATION
GROUNDlEVEl.
DATE 5TARTED
DATE FINISH.
BOR1NG TYPE.

NWQuQp'f

.~~

•
, ,.

• U "

5 ,
"· '",. 2 " 507 233

15
3 37

•
20

Gray sand sorne lIlIt
25 " "

50 H_ 30

N • M.OW$ 0UJ\/EIlE0 P'EJlI'OOT IIY A lCl .... HoU&lE!l f"l1JNG Xl NCHES
W ......T"U!IAlIlO$'T\l!lE CQNTt/rIT .,

ou.~COUPRE$$IV(STItEHGTH. T'"

Qp. c;...,,-...1"lD il'EHf'TlIlc.ETER llEAOlPfO • l .. ,

u.. UllUIO \.MT

J. UTlMAnD UNlTwElOHT·" cr
•• AfIOlE OfF .m:FlNAl. rlllCTIO!j • DlOltUI

WH • WE.IGKT OIF HAtoNEIII

....................-..



• ADVANCED SOIL ENGINEERING FILE NO. BQRlNG NO.

po_un 410 5
l$A8E\A. po R _

TEl'~AAt30·_

CLlENT: AHV & ASSOCIATES PAGE20F2

PROJECT CORDECO OISCOVERY BAY & MARINA

lOCATION ESPINAL WARD, AGUADA

GROUNDlEVEL.
DATE STARTED: 02113102

DATE FINISH' 02113102
BORING TYPE HOlLOW STEM AUGER GRQUNO WATER DEPTH 3.0 FT.........,.,. ~ WATER • • ~ '" y • .- "

" "'.~ '"'"OIllY Mnd sorne sil{

" "35

.,
"4()

ENO OF BOR1NG

4'

50

55

60
N .....ows !JElNUIlEo 1'(11 '001.., .. lC1",_Il'~XI _. 1- E.STlloI/lTf.D UNIl WEIGHT ." e ,
w .....T\IRAI. _lUl'tl COHnNT ... • _......:Jl[ 0# lfftUaU.l. fRICTlON DlGlt[U

001 o lWCONflNEOCOl FUSIIY( ITItE.NGfH· T" _ • WEOfT 01' HAIlNEJI

Qp • Coll,.eR.<JU) PEHfintOlollll'lU: IlEAD1NG· T S F

U • 1.lQ\IlD lMT
PI • I'l.oUTlCrn NJEX



ADVANCED SOIL ENGINEERING FILE NO. BORlNG NO.

PAGE 1 OF 2

•

3.0 FT.

4'0

GROUNO WATER OEPTH

PO 80X 1313

ISA8EI.A. P.R I11III2

AHV & ASSOCIATES

CORDECO DISCOVERY BAY & MARINA

ESPINAL WAAD, AGUADA

02114102
02114102

HOLLOW STEM AUGER

CLlENT:
PROJECT:
lOCATION:
GROUND lEVEl:
DATE STARTED:
DATE FINISH:
BORING TYPE:

OESCRlPTlOH NWOuOpY

VIo.lUE

• u "

Ughl brown sand trace sltt

,
"

~ • '" '" '"
5 ,

"
" "
" "10

'5 " 20

35 18

20

"25

"conIillUe 30
N "IIl.OWSOEl.MREOPEl! FOOT lIY 1> l<lC1 LlI~ fl>UJNGXlINCHES

W .1UIT1JRAL_T\lIl[ COIlTVíT·"
Qu • UNCONFlNED CONPRESSIVE STJtEHGTH • T S ,

Op - e.t.tJeR,II, rEO PENETl'lOtETER RUDlHC· T 1l.1

LL • LlOUIO LMT

y_ ElmIMTElI UNlTWEIGHT. PCf

• "MlGlE 0# WTERIUIl. fRlCllOH • OEGo'lEES

vm" WEIGHT 0#~



ADVANCED SOIL ENGINEERING
GEoT[CfflOK;.o,l Cotl5UlTIHG fHGl."EfRS

CONCRETE OJ'lD MATEl\lAL lEsmoG \.AI5QflO.ToRlES

PO IlOX U.)
1l;A6ElA P R lDEI

GRAIN SIZE DISTRIBUTION TEST REPORT

~ - .. • ,....-.,..,.. .. ... r 111]100
1 11

~

,
, -J-

80 i'"
rl~~

w
z - •

~ I"- 60
f- I 11111 I

,
Z , 1w 40U ¡
'"w •

\$o. 20

~ f"-t ¡IJI HIO
0.01 0.1 1 10 100

GRAIN SIZE· mm

I
""·75 ...... "" GlVovEL -- "" 511.1 -~,

000 063 "" 366

"
"' .... ,ea O" 074 0« '" '" "3 829

:::!1m:~
GrlIY sand trace liIt "" A-Job

","", A}N '" "U'XOiI~

'- Cordeco~ B<rt RlI&lrt & MarIna, Esp!ll!l Ward, Aguada

,~~ Bo0SI No 1 (13'-28'), ~2and No5(13'-23')

."""", Teste<! by Edueroo Rodrtguez F'Iluf1I No_ ,
Checked by N&lson Mu/laz, P E Oale FebnJary \8, 2002



• ADVANCED SOIL ENGINEERING FILE NO. BORING NO.

PO eoxuu 41' ,
¡_LA. p" lXllI$l ftL &~..... IDD· 03111!1

CUENT: AHV & ASSOCIATES PAGE 2 OF 2

PROJECT CORDeCO OISCOVERY BAY & MARINA

lOCATION: ESPINAL WARD, AGUADA

GROUNOlEVEL.
DATE STARTED: 02/14102

DATE FINISH; 02114102
BORING TYPE. HQLlOW STEM AUGER GROUNO WATER DEPTH 3.0 FT.

~~~ ~" w."" " w ~ '" r • u "~ ~ ,~~

Ughl brown uncl trace siII

20 "35

Br-.vsn lira}' und trlICe sil! " "40

.. "45

" "50

" "55

" "ENO OF BORIOO 60
1l*IU)W$llEU\fVlEOPEJI rOOT I'I'.'CI ~ ~"f.lUJNGJIlINCHES yo Esr-flO\JMTWllGHT· pe'
w .....T\IIlAl _TlJRf COHTENT - 'lo •• NOQLE M If/llJlHAl '''ICTlllH - OEGMU
0... IoNCOHFINED cO' 1!t[$SI\/lO $T1IlEHOTll • T .. f _"wac»1T Of~

Qp * CAUlIIlATUI PEHETlIOloIIETtll RE.AOlIOG. T S f

U. • UQUIlI ..-r
P'I • PV4TlC1n' lNlIU



• ADVANCED SOIL ENGINEERING FILE NO. BORING NO.

PO 1IO~'3n 41. 7
ISoOaf.I.A, P 11 _ TEl. fU KIlI_CXB

CLlENT: AHV & ASSOClATES PAGE 1 QF <1

PROJECT' CORDeCO DISCOVERV BAY & MARINA

lOCATIQN ESPINAl WARD, AGUADA

GRQUNO LEVEL
DATE STARTED 021151'02

DATE FINlSH: 02/15J02
BORING TYPE: HOLLOW STEM AUGER GRQUND WATER DEPTH 3.0 FT.

-"~ ~" ..~ " • ~ .. y • ~ •
~ ~~ ,-

...... ..,doy , "., • '2

BrownIs/'llll1ly silty day l1Ke ww:l 5 WH "
WH "

0111, MfId tr1Iee Sil! 3 "'0

3 20

'5

,
"20

" "25

BrowNs/I gnIJ sane! tr.ce sIK " 20-- 30
H • lILaMI Dlll'llllED l'E.Il fooT IT • 'el UI HMUEII f.U.!NO:ID _!lo f" UTMUl:DUNlTweGHT·'CF
W • Nl'TUIV.L _TUI!'! CONnHT .... • • ANGU! ~..n'EIlIW. flllC"hQff· DlGIII[ES
a.._UHCOI+FltlEDCOIM'IlUSOYE ImEHan-t_ T I~ 'MI • Wt:1Oi'<T CW HAMWEIt

Op. CAUIRATEl) P'EHETRDMlTEJI ~OING' T S f

U. • UOUIlII.MT
~.~NJO:



"

7

. "
3.0FT.

PAGE 2 OF 4

410

GROUND WATER DEPTH

ADVANCED SOIL ENGINEERING FILE NO. BORlNG NO.

AHV & ASSOCIATES

CORDECO D1SCOVERY BAY & MARINA

ESPINAl WARD, AGUADA

02115102

02115102

HOllOW STEM AUGER

~o 1lQX131)

ISAlIElA p R CVXIS2

ClIENT:
PROJECT.
LOCATION.
GROUND LEVEL:
DATE STARTED:
DATE FINISH:
BORING TYPE:

" 21
35

" "40

45 20 "

20 "
50

" ,.
55

" "~ 60
N_IILOWS DfUYEREllI'UI 'OO,.V .. 1C1~ _lit 'AUMO.1D1NCH[1I ,. UTMO.Tl.Ot/MTWVQHT. peF
W _ NATuRAL IOSTVRE eoHTENT _"lo •• ANOU cw INTEAHAI. 'Il!CTIQfl • DfGllEEII

Qu - UNeONflNf.O CCIMP'IIESSIVE UlIEHGTM· , 11 F _ • WEJOtoIT cw "~,·.It

Qp • ~TEO PEHETRClIo§TUIIIEAOIHQ. , s,
u. • UClUIl L.MT
PI • P\,ASTlClTY lHOElI



• ADVANCED SOIL ENGINEERING FILE NO. BORlNG NO.

l' o IJOX '~lJ 41. 7
¡s.,t,lIll!lA p ~ _ T'El & fAX lIJO·lDII

CUENT: AHV & ASSOCIATES PAGE 3 DF A

PROJECT: CORDeeo DISCOVERY BAY & MARINA
lOCATION: ESPINAL WARD, AGUADA

GROUNO lEVEL:
DATE STARTEO' 02/15102

DATE FINISH: 02/15102

BORING TYPE. HOLLOW STEM AUGER GROUNO WATER OEPTH 3.0 FT.
~,- ~ w.~ , w ~ .. T • u "" ~ T~~

8rown1sh g"'y salid trace sl~

., 2'
65

,. 22
7.

" "7'

Gf8y -.l1OlM daylIY Iill " "80

" "85

" "- 90
N • 8l.OWS lll1J\oVtE.O POI FQOf av A ICllt HAIoeoIEII FolU..-.o XllHCttE.l y. UTNIlTf.D UMT WEIOI(f, pe'
W' NATUItoll. _llJIIE COIfTVlT·., •• olHOlI tw llITEllNoo,L FltlCT'ION· OflillEU
0..' UNCOHfltIEDt.OIoFII~STJtUtGTH • T S f _. Wf:1ClHlOf_
QpoCAl..BllATEO l"E1óE11'lOOE1(1I~.,. f

U • l.IOI.-:I LAn
Pl • PlASllCl1'Y lNDEll



ADVANCED SOIL ENGINEERING FILE NO. BORlNG NO.

PAGE 4 OF 4

7

3.0FT.

410

GROUND WATER DEPTH

02l15J02
02115102
HOLLOW STEM AUGER

AHV & ASSOCIATES

CORDECO DISCOVERY BAY & MARINA

ESPINAL WARD. AGUADA

PO BOX 1313

ISl.BEl.A ~ R CI*2

ClIENT:
PROJECT:
lOCATION:
GROUNDlEVEL.
DATE STARTED·
DATE FINISH:
BORING TYPE:

NWOuOl>"'f

"~~

• U

GllIy s.nd sorne claJl!y siII

95 13 "

lOO "
END Of BORING

105

110

120
N. BlOWS oELMIIED P€R FooT BY,.. lOOUl HoUNEII '-'UJNGJO~S
W· ......nIR.\l-lolOlSruR~~ .....

Ou o UNCONI'INEt'IC:OMP!I~~ SnlENGrH. TS~

OlIo CAUBRATEO PENETROMETER Ru.DI'IG· T S F

l.L o UOIJID lMT
PI o PlAST1CITY INOO:

yo UTIMlTEOVNITWUGHT. PC.T
• _ "I'IGI.E~ lNTER ......l HIK::TlOH. OE:GIlEE.S
~ o WUGHT Ol' HAMoEJI



• ADVANCED SOIL ENGINEERING ALE NO. BORlNG NO.

PO ~ UlJ 41. 8
1SA.1l.LA p 11 lXIlIIl:! tu .. fU t30. CDlIlI

CLlENT AHV & ASSOCIATES PAGE' DF 2
PROJECT CORDECO OISCOVERY BAY & MARINA

LOCATION ESPINAL WARD, AGUADA

GROUND lEVEl.
DATE STARTEO' 02115102
DATE FINISH- 02115102
BORING TYPE' HOlLOW SrEM AUGER GROUND WATER DEPTH 2.0 FT.

~"""" ~ ..~ " • ~ '" y • " "
" M~ y~~-..,doy ,

"'"BfOWI'\ISil grlly~ dar tIac:e san(! , .,
, , ..

, 50

,
",.

~y~ ll'aCe $iIl " 20
15

" "20

" "2'

.. 20-- 30
lO ololOW$ Ml.M.lIfD Pflt '001 IY. UOLl ",,''''1 HoUJftGJO_lI y. Ur-TUIUNITWVGIfT ·pe,
W. MT\.IllO.L lIOIST\ItIE CotíTt.NT· ... •• A.NClU 0lI' l'fTtJlNA<. nllCl1Olf· Of.GIIlUS
Ou • UNCON'INEO CONI'IIESSM! STlIEHGTH· T S~ _.WDGlofT Of~

Qp • CAUIIlAT'f.D Pf:NETlIQMETtR llEA01MG • T II 1

U·UOUOlM'f
~ • ~TICITY lM)O;



• ADVANCED SOIL ENGINEERING FILE NO. BORING NO.

PO 60X '3\3 4'. B
ISABElA. P R m.2 TU" FAA.lDCI·a;B

CUENT: AHV & ASSOCIATES PAGE 2 OF 2

PROJECT- CQRDECO OISCOVERY BAY & MARINA

lOCAT10N: ESPINAL WARD, AGUADA

GROUNDlEVEl:
DATE STARTED: 02115102
DATE FINrSH: 02115102

BORING TYPE: HOLLOW STEM AUGER GRQUND WATER DEPTH 2.0 FT.
(lESCRlPTlOH

~"
W"-fR " W ~ '" , • ~ "n ~~ ,~~

Sr'll\frlftlsll gray salid lrace slh

., '"35

" 28
40

ENO Of BORING

45

50

55

60
N • Bl0W5 DE1.JVDIED Kit 1'001 BY .. 100 UI _R f"l.JJNG JO INCI\ES ,. ESlNO1"ED U!'IfT WVGHT • P CF

W. NATUflAl MIOIStuRE COftITNl .... •• oUIGlE Qf lNTEIUOI....1. fRlCTlO>l • DEGRQS
Ou • UNCONflNUl COIoIPl'IESSNE llJlENQTtt • 1 '.1' WH .W(1GHf Qf~

CIlI • t.lUIIAAT'ED PENfTROtETER REo\OING· 1 $ F

L.l • LKR*l UMIl
Pl • P\.ASTlC:ITY INOE)(
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APPENDIX NO. 3

FIELD AND LABORATORY TESTING PROCEDURES

FIaD TESTING

DR/WNG

Auger Bonnqs (ASTM D 1452) These are pertormed by lurrnng a hoflow-stem

"uver mIo the ground a shot1 dl$lance As tlle avger sdvances l1Jto the ground

lile cuttmg ose to fhe 5UrfiJDB en the auger splrafs a1fhough th6 depth frDm whJch

the malena! comes cannot be accurately determmecl By usJng hOI1ow-siem

aupers. samples can be recovered trom the bottom of!he auger. thus ehmmabng

the need fordfMng casmgs

Wash Bonnas The Wi!lsh bonng process ecns/$l of drrvmg a secbon of 2 5 mef/es

caSIng mte tlle ground by a drop-/lammer operaboo, as 1Il pIJe drMng Atrer eltCh

lengtll o( C8SJng has been dr¡ven file earth malena! mS1de the C8SJng /S deaned

out by a ehoPpmg and washmg SImilar ro ¡ettmg T1u$ /S itCCOmpl/shed by fIoWlng

waler under pressure Ihrough rods or~pe5 whlCh are operatt1d mSlde the caSIng

A eh/sal shapeá chop~ng bJt /5 attachecf ro lile end of !he rods. and the who/e

$long altematJvely /S falsed and chopped so Iha/ lhe resUltant chopp¡ng and

jBttmg acooo Jooseos lile SOiJ 1ñe retum f10w of water bnng the curfmgs te file

wm.ce

AD....-.NCED SOlL ENGINEERING
OEOTECl. CAL I;(lN5UlTINGV"OINlERS....._......._....'"'-~_ ...-



Aooendix No 3

STANDARD PENETRA nON TEST

Page2

Stancfarrt Penetripon Test tSPD aOO SDla Barrrt Slmplinq (ASTM D 1452) The

samples are secured from the boltom of (he c:leaned hale by a f 375 InChes ID 1(

24 rnches long spbt spoon sampJes With tIIe sampler m. resbng 0iI lhe bottom o/

lhe hoIe, rt IS dnven wdh /he drop o, a 140 poond5 hammer from a JOmches

helght The number of blows for e~ry 6 rnche5 01 sampler penetraOOl'lIS

recorded and lIJe number of bIows between 6 and 18 mches of penetratron 1$

reported as the N-value The N-va/ue gM!S 8n mdlcatron of me COflSlstency 01

coheSlVB sotJ5 and refatMJ denStty of granular sois

UndisJurbefj $amoMo UndlStUrbed samples are obtalned wrth mm waI1 Shelby

rube sampJers, 3lnChes 00 by JO InCheS long The sampler IS forced mm the $011

by statlC!orce or downwam pressure and 15 pulled out a/so sta/JCal/y These

samplers are sealed m the fieId WJtt¡ wal( and shlpped m me laboratory 5amples

are lhen exlflJded at lne lime of re5trng by pushmg In the same dlf&CbofIlhat /he

samples penelrated me sampler Speaaf care 15 talfen In handbng these samples

10 ""n/mlle disturfMnce

I<D\I'ANCED SOIL ENGINEERlNG
QE.On:CttHlCAl. COIOIUl.TlMG~lillll



Apoend/II No 3

COHES/VE SOIU

N-Va/ues

Paqe3

Uncon'ined Compress1Ye

8/oW$ 1ft. Consfstency Srrength (1M)

Less man 2 Ve/)' SoIt Less Ihan O 2S

2-' So" 025-0SO

,-" Medlum OSO-100

B - 1S SOff 100-200

1S - 30 Vety Strff 2.00- 4 00

O..,3f) Ha'" Over400

GRANULAR SO/LS

N-Va/ues

810ws 1ft. Re/atlv. Denshy

o-S V~Loose

S - 10 Loose

10·30 Ma<>um

30-SO Dense

OverSO V6I)' Dense

"OVANCEO SOIL ENGINEERINQ
<XOT'f.~ tON5U..f1NG UtOINftEflIS
~o 1iD1I1:tl] _LA.~TO ItICOIIa:



Appendur No 3

LABORATORY TEsnNG

Prge4

Natural Morsture (WateO Contear (A5TM O 2216) The natura/lTI9lswre (warerJ

contenl IS delermmed by fíndmg /he quantlty of water presenl m lhe nlJw,.,,1

condlttOn aOO expressmg It as a pen;entage of the dry weghr of (he sobd 591/

partlcles of 1M sample The waler presenl In the sample IS detefmlned by

subtractmg lhe W81f1ht of lhe wel soII from the welght of the speamen afler t>een

oven dned In en oven al 110 "C fot a fTIU'IIITIum penod of 16 hours

AttetPera Umrts (ASTM D 43181 These ,",lis aod reJated tndices are commonly

used ,n geotechfllClJl engll'leenng for 591/ IdentlficatJOn aOO dassdícatlon

purposes Ho-weV'er, these are sIso emp¡nca/ly CXXTfJtated 10 vanous parameters

whdJ are used fot preltmmary analyses The proatdure used lo delermm6 !;qUld

aod p/asl1c imlts are deSCllbed In me referenced ASTM Standard

Vnconfined eomQreSSIQ!! Test (ASTM O 2166) The echeS/ve soiJ speomens

obtatned from split spoon samples can not be conSldered as uOOistufbed

samples nevertheless, the approllJmate unconfinecJ comptesStVe strength can be

eaSlly determmed Unconfined compreSS1V8 strength tests were perlormed by

sub¡ectmg sUltable SOt1 samples 10 axtal Joads unnl fallure The compreSSlVfJ

strength IS defined as the rattO of fflaXlmum Bxta/1oBd requuad ro fa"ure ro the

corrected aJea and JS expressed m unlts of toIlS per sqUBre fest

AOVANCEO SOlL ENGINEERING
GEoncHNICAL COHIt1I.1'W3 EHGIHEEOl.S

"O 1011 ')1), _lA III,I(RTOMCO_



ADoendix No 3 Page5

DeSC!!pfIon anct/denfll'jcBtJon o( Sods (ASTM D 2488) The descnptJOtl of sotIs

mdude (he color type (grave/, sand, silt, e/ay, orpantC). CXNlSlstency (d $OIIIS fine­

QralllecJ). .sae aOO roundness (d sal/s coafSe11fB'ned) and sorne other speoal

charectensbcs whlCh can aSSlst In the identlfiCatJOtl aOO dassmcatlOn of ttle SOII

The /arter are those recommf1t'1ded for fieJd daSSlficBhon (dtlatancy dry sfrengttl.

shlne aOO tougnness). To approXJma/e the conSlstency of fine-gt"lJlned soiIs (soIt,

medlum, stJff, Mm) a SImple test IS performed wrth me thumb The descnpoon 01

coarse-gralt1l1d sals (saOOs and grave/s) Ifldude S/ZfJ (fine medium. coarse) and

roundness (angular suo-angu/ar, sub-round, round) The rolatNe amount o(

coarse fractJons In fine;¡ramed SOlIs IS estunalsd by plaang a representatrve

sampJe of sorne 50 Qrams In a Qraduated cyinder NIed W1tn water me tnIX /s

shaken aOO allowed (o settle Par1Jdes of B sae la¡per tnan fine sand are VISIble

ro ttle naked ere, wf¡,1e Sllts and c1ays are nol In Ihls manner estlmates of the

t'&IatJve smount of!he coarse fractIOns are made and reported as

rnroe

Some

Gravelly. sandy

And

AOVANCED SOIL ENGlNEERlNG
GEOTECHHlCAI, c;:c:JN"-'l.T1NG~s

PO 101l'3131$,O.f1(lA.PuEJllTOltICO~

f - 10'.l'

'0 - 20%

20 - 35%

35- 50%
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LABORATORYRESULTS
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ADVANCED SOIL ENGINEERING
GEOTEOWlCAI. COf<SUlTINO [HC;I><UR'

COfoCI\[Tt .l/OO ,.,..T(JlllAl. l!.JlWO 1• ..... orOlUU

GRAlN SlZE orSTRIBUTlON TEST DATA
".. fltMary 16 2002

"'"'" AH\' " AuooIleS

~ """"""~ N 8av"M~ EIlOOI\8l W.rd Aouac.

SAMPlE OATA

loclIlIOII uf sample !lorwIg No 1 W"'¡ No 5 WI3")'1'Id No ti (2'~
Sample delIcrlpUOn Brownis/'l g~ 'nc1 grlly lIfty day~ .aml
FIIlef>ll'SI Modulus "uses 0.5 "N Uq~~~m~ 50 1
MSHTOClau A.7~12e1 """'" .... 2"

NOTES

Remarlll TM!ed by Ed....rdO ROdrlgu8l

C'*=kecl by NelSOn MuI'tol. P E, No ,
MECHANICAL ANALYSIS DATA- N\er WDh

Ory un'lollllo 'rKl *- • ""O ."'w. • 000 000
Dry UII\lllII weogl\l • ".00 ."Mu'lul • 200 110m wash • ",,%
s.e'o'e tare me1IlOQ W'lClhJ Pon;eO! ComM!tQ

S!tM! No 59" rt!Im BC\IIIIClI % R'!I'[!tQ PItCttll ftnt!

'" 000 000 000 '00 00
3"- 000 000 000 '0000,,,. 000 000 000 '00 00
",. 000 000 000 '00 00
No' 000 000 000 '00 00
No' OC" 003 003 ""No" ". O" 0>7 ""No JO ... ", '" .."
No" '" O", ". 'OO.
No'OO ". '" '" .. "No 200 22. m ." ""

FRACTIONAl COMPONEPiTS

'JI,. 75 mm = 000 'lIoG....e· 000 -_. ." "" F....... • ""



ADVANCED SOIL ENGINEERING
G(0TECl'!~ etlf,lSULTItIG ENGI'IURS

COHC~rn~ND"""TERlAlTES'TlI'IG lA8ORATOIIIES

, o IOk 'JU TU {7e71 SJ04M
l$ofI.I[l.Jl ,,, lmQ ca (7ll7l~

GRAlN SIZE DISTRIBUTION TEST REPORT

• - • • .,,,..,...." ,.. ,..
100 "" ,- %~---~

-1'-

: 'jr + ;f'80 $o: :w
z I 11
"- 60 " I ! I h

t- + ¡¡,z ~

w 40U
o: ~ ~w
a. 20 ,"

!, !

O
0.01 01 1 10 100

GRAIN SIZE- mm

000 000 ." .."
507 233

CIIent AtN &As~ln

Prqect Coroeoo 00!c0Y!!y B!y RKllf1 & Marln.I E!{IO!'I!I Wan:l Ag~
l cr_ 80mq No 1 C.::!J. No 518'·13'1_ No 11 (2'-6')

,
Fetln.lary \6 2002



ADVANCED SOIL ENGINEERING
GfOTtcl1MCAl. CONStATJ<lGe~U1s

COHCRm '-NDMoIITE'I1.'U. TUl1tIG ~ATOl'l!E'

• O aCl.l 1313

1$,l8lJ..O, , R lD!il!1

GRAIN SIZE QI$TRIBUTION TEST DATA

O- February 16, 2002

~"'"'"
J>HJ&~les

.-' WiIIf'Il a.~""""'" & Mennll El

SAMPlE OATA

""""'" d ..... 80Mg Nol (13'·28'1 NO 2 ancl No5(13'-231
5.ample "el ¡ iptIOl' ~_Ir_'"

F..- Modull,l$ "uses"",, SW ~...::':I NIl
MSHTOCIaM A-'~ PIa lIlOe.l WP

NOTES

R.....rk. TUllid by E4uaroO Rodrlguez

C'*"-ec1 tIY Nelson Uuflo::. P E

....f:i.No ,
MECHAHICAL ANAL YSIS DATA- AIW WJstl

Ory Ioottnj)le .na *- • n... 12"'12,- • 000 000
Dry ....,.weJght • n... 12.72
Mnv& • 200 Ifom wash • "U....-"""'" ""'" PrlOl!d Cqmb!wl

S!I..... rio So!! re!aIlled RtiPw! ,. Rt\¡Jned PIfWl1 Me<

'" 000 000 000 '0000,." 000 000 000 '0000,,,. 000 000 000 '0000
".. 000 000 000 '00 00
No' 082 '" 06.> ""No' 1021 '" '" gU3
No" 310 17 ",. "82 61 '8
No" 2889 ,,,,, 61 U " ..No" 2<1122 1871 7985 '''SNo'OO 1325 1023 '00' ",No 200 '"

,,. ",. '"
FRACTlONAl COMPONENTS

~.75mma 000 '" Gr.-.el • 06.> ._.
'''' %F........ ".



ADVANCED SOIL ENGINEERING
G(OtlCHNICAI. eoNSUI.~ EHGlHEERS

CClMCIIETl olNO .....TflUAL TESTlHG l.A&Oft,fl TOfII[S

p o 1lO~ lJU
I$AlELA. P R lX85l

GRAlN SIZE DISTRIBUTlON TEST CATA
Do. F~ 18 2Oll2

"'"'" AHV & A.~t$y bY;
Cotdeca &~ E W'"' .-

SAMPLE DATA

1..DcIob(ll, o(~ Bomg No 1 ('28-·~O). No 2123'-t01 No" f23"..-a) and No 6 (38'-óll')
s..np. ClI8CllPllOO Brownosn i'W)' una lraOI ..
Fonenen Modulus "uses",,", " lJQuld~ NIl.
AASK'O """' A~ PlIIs lf'de NJP

N 01 E S

."""'" ,.... '" '''''''''-
Checktld by NeIson Mut'.o2 P E

~No
,

MECHANICAl ANAlYSIS DATA- tJ\e!' ...-ntl
Ort sampIe llrw::l tare • n • .a 7"329,.. • 000 000
Ort sampIe """'9ht • 77.10& 7.329
Monul , 200 from .....h • "a
Soeve ta-e: meltlod Wt!grn Pt!OI!Il ComCl!lIld

SlIyI No 5P' 1'I!a.ned "-'" " RO!M!tCI r..... 1I hner

'" 000 000 000 '00 00
'O" 000 000 000 '00 00,,,. 000 000 000 '00 00... 000 000 000 '0000

NoO '" O" O" ""No! ". 02' 030 " ..
No" '" '" '" ""No '" .,,' 52' '" ''''No '" "' .. '''O ~" 55"

No '00 3.... "" 111 07 '"No 200 " .. .., '59' '"
FRAC~ COMPONENTS

'" • 75 """" " 000 %Grrtel" '" ~.... 55" '" Fner" '"



ADVANCED SOIL ENGINEERING
GEOT"EeHNlC-ll CQfISU\.llHG ENO_all

COfOCIlETE ANO ......nRlAI. TUllHO lJIlIOIUlTOII1t1

PO lIOlI; 111' lB. f1'1l"""'-
ISAIElA. I'.R lDS2 Cll (7:11) J1'I.8l36

GRAIN SIZE DISTRIBUTION TEST REPORT

~ ~ • .............. ,<,

100

~~
• ::;-JjH·tf ~

o:: 80 11. ,
w +c ,z 1"- 60
~ t j ,
Z
w 40 •
'-'o:: ~w

lQ. 20 r
+-

O -0.01 0.1 1 10 100
GRAlN SIZE- mm

'" GRAVEl

000 00' "" '"

Projecl Catdeeo tl!!c!M:rY B!x RetO<t & 1oQma, E!p!!!I Wan:l, AgUQ

ux-t>on 60mR "'o 1 178-010), No 2 (23'..a¡ No 4 (23"-4(1') _ No 15 (38'-M1

R"""" ,
F-':Itullry 115 2002



ADVANCED SOIL ENGINEERING
G(Qn:!;HYCAL COHSUlTWG Ef«JIM(EIl1

COI'IQlElli o.HO_TDW- rt:WfiOl.A&ORATOIllf.S

~QlICJC1313

_lIElA ~Il_

GRAIN 5lZE DISTRIBUTION TEST DATA
.,." Febn.o8ry 16. 2002

f..!:>"*'~ "".- Ward 141...0-""""'" & M.MIl E

SAMPlE OATA

LoelI\IOl'I d sample BonngNo3{'3'~

s.mple oesaJpbOn Gray salid u.ce~
F........ Modulu5 "uses","" SW L...quod kmll NIl
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