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WAIAWA EWA OAHU HAWAII

'f’fWAIAWA INDUSTRIAL PARK - PRELIMINARY SOILL_ REPORT: I

 TAX MAP KEY: 9-6-04: 14

fié;‘scops OF EXPLORAIION

"The purpose of th1s exploration was. to determine general soil conditions o

" ‘.for mass grad:.ng design purposes for the proposed Waiawa Industrial Park

-'_4Waiawa, Ewa, Oahu, Hawaii. i L :

" ;This report :anludes field explorations, laboratory tests, general design

E recommendations and limitations for site grading considerations. '.‘ S

'”Aﬁﬁj°FIELD EXPLORAIION AND LABORATORY TESTS

| : Fifty—one borings were made for the industrial s:.te and six borings were RS

i ':f]-'.‘.:,'made for the drainage channel at the approximate locations shown on the

Boring Locat:.on Sketch. Borings were made with 3 and 4—in._ diameter SR

augers using carbide drag and finger type bits and rotary drill using

o }diamond and roller rock bltS- - S

"-,"Soil samples were recovered using thin—wall tube and standard split spoon

E -,5-“samplers.,. Rock samples were obtained with a' "BXM" core barrel using

leamond bits

R 1'.f.1Laboratory tests included natural water content Atterberg limit, grain—s:.ze :

.‘.ianalysis, unconfined compres31on, AASHO T—180 57 density, expan81on and CBR- v




- . © - SOIL CLASSIFICATION SYSTEM |
L “_18011 samples were visually observed and‘subJected to appropriate testsf‘
?in the laboratory Based on visual observations and laboratory tests,"
:_the soil descriptions given on the boring logs are generally made in

*."accordance with the‘"Unified Soil Classification System.__fl&"‘

GENERAL SITE CONDITIONS

giThe site is a strip of land abOut one mile long located about 3 000 ftjg;;

"—_mauka of Kamehameha Highway and generally continues up Waiawa Valley Sl

J“S;W1th ground elevations varying from 30 to 140 ft. An access’ road from';ﬁ{aixijf;”ff“
;;Kameh";eha Highway crosses through the site.-ggfnra&i:ﬁ?ffiiﬁ
te is on stream terraces bordered by rock bluffs along each
?1bank.; The rock bluffs were probably formed by stream cutting or. flow ?1.

along Waiawa Stream.

The present stream meanders along the bottom of the valley between the

The‘site consists ofylower and upper stream'terraces along Waiawa Stream
s slightly above thefintert of Waiawa Stream and slopes

upward from the streamfat about 2 to lOZ grades, then rises abruptly at

$j30 to 70% or more grades for a height of about 20 to 30 ft to form the‘




ﬁilThe upper terrace is mostly flat—lying and covers the greater part of
Cfil’the site. S | |

'5rSevera1 warehouse buildings and access roads were noted at the Site"tii~ffff:“f‘;'

:zunderground utility lines are 1ocated over much of the area.,v'":u

’”".fThéisiﬁaiislgéﬁerailyfévergrowh with brush and “GESFﬁfj;“'

=ki;or western side slope above Boring No. 29 and ponds on the flat upper i;:fv;'i?,f;

'1terrace. ;ﬁﬂf:“""~

xdalwéiﬁ?nqutieaﬁljéiné ﬁiFhsWéiaW5_Stiéam;n¢§r Boring'No{'AG.’lf&:””"u S
"7]'Manana channel enters the Waiawa Stream near: Boring DC-4 after crossing

‘ .

:hfunder the existing paved r°ad-;'rﬁﬂ*?-3

vfINTERPRETATION OF SOIL CONDITIONS ?j,t;vw -

ugprom the field explorations, the soils at the site may be genex:a]_ly j;

‘?fapproximated as follows.:fn_ip;JT"w - |
g fThe soils in the 1ower, flat—lying terrace along the’f
istream consist of surface layers of soft to stiff silty o
3clay and clayey silts ("CL and "MH" soils) with gravels,i
;cobbles and boulders to about 10 to. 20—ft depths. :;p

: ovccaSi.On.al SOftSOil 1ayers .wgre noted in the lower'




- ' R _.f terrace.__v Boring DC-—2 indicated soft or loose claYey .
| silts and silty sand to a depth of about 18 ft' _:; o
.fif;The higher ground or upper terrace at the site may be S

'il; described as older alluvium and colluvium and consists

t?.j;of silty clays ("MH"Vsoils) to about 25 ft the maximum

”‘-ﬁ?depths drilled during the field explorations.r Decomposed

th;'rock was noted below the surface fill in several of the ﬁ}f R

nhlffuborings-_f”

fﬁfijhe ground water levels in the lower terrace or areas varied from about

f?i2 to 10—ft depths at the time of the field exploration. ;off‘l

'AVariations to the above soil conditions are to be expected in 1ocalizeda,

in a: concrete 1ined channel ’ome 1 SOO-ft?long., Access roads from '

”Kam Highway will be widened and impro o

" Cuts and fills from 0 »to‘fflab_pui;_ ,_::;oi"f;-"-'afe contemplated. .



. o -;"fceneral site Grading_ B | |
SR ”5;Grading Work should be done in accordance with the
‘:trequirements of the Revised Ordlnances of Honolulu,usa
>be1969 As Amended and as recommended below.:“?df-'ligf .
."si;ili;i(The area should be cleared and grubbed.» Surface

x”"tiivegetation and miScellaneous debris should be ﬁﬁ”*

.:}*cleared and removed prior to site filling.l ;if..,_.ni

| ;fsTbPésil énd'StOCkPiléd.s"oilssh'ould be stri?ﬁedfmﬂlffh'”L?jf7

o fd°to stiff natural ground before the placement ofi:fd:"”

:*fyifills., Loose surface soils at grade should be fﬂ

_?_i‘j.scarified and recompacted-' o

R f?fLocalized soft pockets encountered during the

'f"ffsite preparation Should be excavated and

“‘ﬁzfreplaced with select material compacted in .ﬁdf.d\

;1slabs should be removed or scarified down to

stiff soils and recompacted to match the

a;density of the surrounding soil.l j#:{:;

fffIn general the on—site soils may be used:for

:”“‘“g;lthe construction of the proposed fills. ;l;




C : 6Where tills are proposed A°n Sldehiil f‘reas’
B A o . 'jﬁfbgullies and 1n drainage ditchesa 1003e naterial w
| yfi;at the bottom and sides should be stripped
'f;idown t6. stiff natural ground before the Place‘::gf.b

ZF“bpment of fllls.v New fills should be keyed 1nto

::hﬁgpthevstiff natural ground. flﬂf;f"“

'ffl]lj{Where fills are proposed in natural drainageways {?’;“1 SRS

'for gullies, trenches should be cut in a herringboneb”.f-

5 fﬂpattern along the bottom and sides before ‘the

nlhpfplacement of fills.» Subdrains should be placed

:iﬂ the trenches., The 1ocations of subdrains fdb”h

:should be determined in the field after clearing

"Xﬁandvgrubbing.

;53Fills should be constructed in approximately -

":‘:Aarting at the lower end and

gworking upward._ Wher‘ifills are made on

bsloping areas steeper than about 5 horizontal

'o‘l vertical the ground at:the toe of the
| v_ 'va‘ .vg.‘ 1 rb'generally level‘
3condition.f As the fill isvbrought up, it :
;should continually be keyed into the stiff

“”natural ground by cutting steps into the slopes

fand compacting the fill into these steps.,f*;i



; ‘ L . .“_Fills should be 1aid in 6-in. compacted layers
tvto 90% of the maximum density determined by |

o "‘-'the AASHO T-180-57 test method. _ IS

vffépIO?;;If boulders are proposed to be used in the _rcifi;ﬁbfjft'lrl;

:'Tn_’construction of fills, they ShOUld be generally

lixftnﬁplaced along the toe section of fill slopes fixrt' o

Tlfhand out51de of probable bullding sites.;;{“_f;,;iﬂ:'ifgff S

"ﬁ}??ffFills Over Lower Terrace Along Waiawa Stream Channel
']fiiPreliminary plans of ‘the channel section indicate a concrete-linedf'f‘”':

V‘:channel about 40 ft wide by 16 to 20 ft deep with vertical side Efgfil-

:”ffli;existing stream bed.»v.ff“*lw

t”Fills as high as 20 ft over a compressible.subgrade may cause

;“settlement and heave problems along the discontinuous edge of

;thdifill next to the channel.".l"l}

TO'minimize these problems, the fill along each side of the
-‘channel should be constructed as early as practicable to cause
_;as.much settlement or heave to occur prior to constructing the

:lconcrete lining for the channel.;_When practicable, granularpg}ﬁklzw

ﬂglfmaterials should be used along the banks of the channel.




' . _': Before fllling the 1ower terraces, the s:.te should be Vcleared
| :ddand grubbed and drained.i Subdrains should be installed at 3
i‘lfthe bottoms of existlng stream flows to connect up with the‘blzll”f”'
.f_3?new channelnallgnment. Granular filter blankets should be fi"

,‘\ AR

'"“_used,over wet areast¢ jg;}:fj.*:3«~‘“f"‘"

}f,The surfaces of fills should be graded with sufficient slopes
ﬂ\fso that there will be some surface drainage in the event some"ﬂfhﬁ Joa

’"fs;isettlements of the ground surface take place after development{ :?1:7*"'

':”{~§Settlement gages should be installed after the fills are. in place

.to monitor settlements.r After the gages show negligible settlements,L

fthe drainage channel construction may begin.jgifx

'F‘r low cuts thru mixtures of lavp_rock and clinkers,'slope

ratios of 1 horizontal to 1 vertical or flatter may be used.A”




| .':,'_; ' / If slope heights (top to toe) of greater than 15 ft are
‘ "_ﬂconsidered in the upper areas, 8—ft-wide benches should
“'fufibe placed at height intervals of about 15 ft.'i_d
vf]f;To minimize erosion,‘the runoff from rainstorms should be -
b?;diverted away from slopes by berms or ditches whenever;fﬂbiffj v"w

xkilpracticable.ibble

-fiThe surface of fill slopes should ‘be compacted by 1.7;f;»'b

“'77:!cat-tracking or with a sheepsfoot roller-v;i;}};&'txb»"&fxbh:J

L S:léP@"-'PI?P‘?'ing',f’,is"f 're‘?‘?ﬁmsn&ed on eut and £i11 slopes to . .~ -

 minimize erosion. '

. .V"I:"-_The tops of slopes in gravelly or fine soils will probably

| cffcreep., Building foundations should be kept away from the ﬂfﬁf'o‘ﬁﬁJV..-

; tops of slopes.

:”Slope adjustments or other precautions may be necessary if

ﬁiseepage zones, soft spots or expansive soils are encountered

x“in localized areas.fffﬁ”

Access Roadway

i‘In general, a rough estimate of the roadway pavement thickness f

=ffor the light industrial traffic anticipated is as follows.ff;;7f

”Tﬂ}f;"l' Wearing course - 2—1/2—1n. asphaltic concrete.:f ff."”'”

'”-ﬁ”_2.: Base-coutse_.ﬂ - 6-in, base course. oo




‘ PR RN 3. ""VSele'ct_ borrow course - 6-in. subbase course.’ . c
SR Borroﬁf_:ﬁ “i)gpnf”‘v—_o tof12-in; borrow material =

"vfgixoﬁér'; prepared subgrade;”f'

‘3,:Provis1ons should be made in the contract documents to allow-ﬂf”wf
:.a_for local adjustments regarding subbase requirements in the o j'f;;f?'-u"'ﬂl“

; i;.field in accordance with the design standards of the City and' ;;x S

ﬁ“}ﬁfCounty of Honolulu. In fill areas, the use of select soils S

‘ fff{fwithin the top 2 to 3 ft of the subgrade may reduce the"ﬁx.

"jzgthickness of ‘or eliminate the need for the borrow course._fafﬁ','.ﬁ

}The subgrade should be compacted and shaped to drain. ,To7"<5= o
;avoid the ponding of water and softening of the subgrade at -
:low points, weep holes should be placed at subgrade 1eve1s

‘thru the walls of the catch basins which are placed in thesevgh;f:f

'lo‘r7 '_.areas .

Conerete-Lined Channel
.Lateral Earth Pressures Tf,

'Pockets of soft or loose soils at the invert level of the

”:encountered.fTThese pockets should be

channel may'

depth of 2 ft and replaced w1th fairly :

‘well-graded rocky material and compacted in thin lifts.

F;For the channel 11ning resting on the compacted select_

v'backfill bearing values of about 2000 p 8. f. may be used..m_?:fff




'iffFor lateral earth pressures on the side Walls of the concrete '; ST

.}=’fchanne1 linlng, an equivalent f1u1d pressure of about 75 Pp-c. f.fv:

may be used assumina that dra]_nage Of the baCkflll iS prOVlded..‘_

biﬁf_'In addition, vehlcle or. other surcharge loads should be

v”'considered.' Weep holes are. recommended near the bottom of
",the channel to minimlze the poss1b1e buildup of hydrostatic ‘?ifh

pressure. fﬂ‘~~fff3fff{""‘“

e The bedding and backfilling around the structure should be

”‘*%;than 107 passing the No. 200 sieve.‘7fﬁ4}T°""'

um-j"Utilitiesj;sul':..

"7§’made with well—graded gravel 3/4-in. to o in. with 1ess 't.;“i{' R

i.fgzUtilities should be placed after the fills ‘are constructed._;ull..rﬁ

“12"Utility lines should be designed with flex1ble joints, >

: 1:h7particular1y where lines are connected ‘to structures.:f-wfﬁ"'”

e f<Existing7Cesspools

viCesspools possibly may be encountered during the site‘

preparation work where the existing buildings are located.‘

_,When encountered they should be flagged and located on the B

plans., Sludge should be removed from the bottom and the p
cesspool backfilled with fairly well—graded granular .

.zﬁimaterials., The materials should be compacted W1th v1bratory *i¢” s




. : S .pequ'ipmnentﬂor' raMed into place.‘ The top 5 ft of fill -
.r:should be constructed in- 6—1n. compacted layers. -
”liBuilding foundations should be designed to bridge over the 73 -

"‘,'cesspool.:_; ff"'

"aFoundations for Future Structures

?Hff_For building foundation design, supplementary borings should ipi‘y;a_'fftf""

':1°"3be made at the locations of the proposed structures. E?”‘"#

iUnforeseen Conditionsj;;gt'f~*”

3unforeseen or undetected conditions such as. soft spots,t

”1eepage water or expansive soil pockets may occur in

:localized areas and will have to be adJusted and corrected

n-: the field as’ they are detected.

'SitefRegrading_

5After mass grading work is done and cuts and fills are made

Aaccordingito_the grading plans, regrading at’. some future datew



" The stratification lines shown on each of the boring logs represent :, |
- . the approximate bOundary between soil types and the transition may SRR
L be gradual. AT o v . T

‘7£_:ngbols :

-..E,Symbols used generally are 1n accordance with the Unified Soil
'SE;CIassification System.z L ‘ SR SO T AR

‘j}jwhere a parenthesis "(MH)" is used, the soil sample was classified 'J"
3 by visual observation of the sample recovered. S R . _ .

fﬁwhere no parenthesis "MH" is used, the soil sample was classified "":;w
?_from either the Atterberg 1imit or - sieve analysis test results.,a,fi* :
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WALTER LUM ASSOClATES INC

BO”"Q Log PROPOSED DEVELOPMENT " BORING No.
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WAI.TER I.UM ASSOCIATES INC
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“Air Dried- or Natural

’ 'A Liquid Limit .

T:;Plastic Limit

'5Q'Dilatancy ;el:w-ft.¥-.fi”

-:“;Toughness _
';Dry Strength '

UNIFIED SOIL CLASSIFICATION

APPARENT SPECIFIC GRAVITY

EXPANSION AND CBR TESTSE
(Surcharge-Sl P.S.F.)

Molding Moisture, 2
. Molding Dry Density, P. c. F. -
*  Swell upon saturationm, Z_ R
»CBR at 0 l" Penetration

v MOISTURE-DENSITY RELATIONS OF SOILS

-"(AASHO T—l80-57 Method )
Dry .to Wet or Wet to Dry

’ Max. Dry Density (P.C.F.) .
L .-'Optimum Moisture (%)

i}RtMARngffjij_';,

TABLE I.K

o Plasticity Index L SRR

@(JEOSED DEN EL__OPMENT WFHAWA lNDUSTR(AL PAB;(

- SUMMARY OF LABORATORY TEST RESULTS

'3n-v”3

")6

A

D TPy .

l—’LQ'

15'-\e, 9

' HARFACG

| z“GRAIN—SIZE ANALYSIS Jrv.;;[_‘g‘jff
(% Passing) . - S

"PROWN

050

2]

s

94.5

520

e NA'NRP'L

'NATuvu»\- f

NATU RAL

N3

T

%4

21

29

~40_

44

MEDIUM

MEDIUM

 Webe -RGR

“MEDIUM

MEDIUM

o _“_ \-\\Cal—\

MED-RIGH_
oM

WMEOWUM

e

- WALTER LUM ASSOCIATES, INC.
> . €IVIL, STRUCTURAL, SOILS ENGINEERS




- fiDESCRIPTION tj_f;flf{e.ffju

- ATTERBERG LIMITS
~}:- 7 Air Dried or Natural
o Liquid Timit oo
| Plastic: Limit
'jf;Plasticity Index

':f'Dilatancy

‘ffLToughness
4f§Dry Strength

;;APPARENT spzcxrzc GRAVITY

'ev;hEXPANSION AND CBR TESTS
i'ff;.Molding Mbisture,-%j;p” RO
- Molding Dry Density, ‘P.C. Fo oo

‘t;}WSwell ‘ypon saturatiom, Z_-,;‘tfet,u
'G;eCBR at 0 1" Penetration Qr]ff:g*:f'

- TABLE LL_

 BORING NO.
. SAMPLE NO. .
DEPTH BELOW SURFACE -

"-GRAIN-SIZE ANALYSIqu o

(% ‘Passing)
- Sileve -
S LM
SRSV Ll R
DR 3 (s
vﬂl#aoﬁf-fﬁ‘:W”W'J
#100. - -

'Tf;UNIFIED SOIL CLASSIFICATION

. (Surcharge=51"P.S,F.)

..f'v—MOISTURE-DENSITY RELATIONS OF SOILS
| . (AASHO T-180-57 Method__)

| .. Dry to Wet or Wet to Dry -

.. .- Max. Dry Den31ty (P.C.F.).
3?0ptimum Moisture (/) ,-‘e_r"

el

efSﬁMﬁARYYOF_LABORATQRY IEST RESULTS

D

0

= 5 l; b,srl
REDDISH -

SEHTY

';LCLANEN suy

CLA‘(EY BN D
ECOMP, _§t£233255_.

19.1

Lok

. 9%.1

93.8

50.%. -

Ry NATURAL i

NATURBL

NATURAL

94-9

NATURAL

"Bl

5?5 AN

_ 2

.

T ——

' "»:".'MeO\uM_'

' TMEDIUM

.‘ _MEDIUM

"Meo BUCK - GUIEK -

SUGHT-MED. -
. SUCHTMED. suewr—v\eo

- SLIGH

,,_;;};f£‘“ ﬁe ¢i

e

. TNWL

1.0

" WALTER LUM ASSOCIATES; INC.

“.'* . CIVIl, STRUCTURAL, SOILS ENGINEERS




O 1 0 TABLE I_M - SUMMARY OF LABORATORY TEST RESULTS

. ». ol N

CBORINGNO. . a1 e
- SAMPLE NO. . o oo B

C

| pepu BELOW SURFACE U ToURPME. . 015" SUREACE

;DESCRIPTION

"“"GR.AIN-SIZE ANALYSIS
(Z Passin ) ’ '

\%'-1b%'

Y = — —2

TR T T ees

#o o T T Tk

, '{'J#,ZO',’ e A e bb'l ‘ — : ,P"o

ATTER.BERG LIMITS _

 Air Dried or Naturai o L NATURAL NATURAL E NATURAL .

 NATURAL

14

‘ | liquid Limit . 8B TG0 &l
YW | plastic Limit - - o - o P& 3% 36

45

1  " - :Plasticity Index [ e % A - 15

2

"' Dilatamey - U0 U MEDIUM - MEDIUM\  MEDIUM

'3':1._,""'Toughness f oo e MERIUM: . MEBDWMWM | MED.-WGH -

MED.-RUICK |

MEOIUM

a ~Dry Strength o MED-WGH  MEDIWUM . MED.-WIGH -

CL(HT-MED: ‘_‘{ .

E ﬂ;‘,f_.- APPARENT spzcrnc GRAVITY -

; -‘."UNIFIED S01L CLASSIFICATION COMML L ML e

R

EXPANSION AND CBR TESTS e
1 (Surcharge-Sl P.S.F. ) LT
- Molding Moisture,, o e o

®

' Molding Dry Density, P. c. F.. S

Ls

e

 Swell upon saturation, Z; L 7%

Y __'CBR at 0.1" Penetration

JHeols o |

| 15
.»‘,MOISTURE-DENSITY RELATIONS oF son.s '. o
~(AASHO T-180-57 Method )~

. Dry to Wet or Wet to Dry

Max.  Dry Demsity (P.C.F,) -

. Optimum Moisture (®) . - T T

O | s

-~ WALTER LUM ASSOCIATES, INC."

v' Date (' '2-2 'M’

. .CIVIL, STRUCTURAL, SOILS ENGINEERS .
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R PLASTICITY CHART B T A
‘ S i._,PROJECT PROPOSED DEVWPMENT WA\AWA lNDuSTRlAL PARK DR
R | "':::“'»LOCATION!_*_ WA\A\NA EWA : om-\u HAWA\\ ST

- 80F

401

“PLASTICITY

30—

“ 7+ T CIVIL, STRUCTURAL, SOILS ENGINEERS §

0 DATE_ L2247 By Byr




'PLASTICITY

L '-'__P_Ro JECT:
. LOCATION:_
s0—

70—

50—
EPT.| I

"'.'-;ZT-PLASTICITY CHART P R
PROPOSED D?—VE\—OPMENT WA\AWA \NDUSTQ\AL F’AP&

THAWALLT

: ._7.'_ WA\AWA EWA

OAHH

60 i

" :i¢LfQ

“MH & OH

80

CLeuD o LMT

ear1e sy _

L

- 80

% 100 110 120 . 180

C577 T WALTER LUM ASSOCIATES, INC. §
Y- " CiVIL, STRUCTURAL, SOILS ENGINEERS




o PLASTICITY CHART | LR o |
. PROJECT “""“’E?OPOSED DE\IF:LOPMENT WA\AWA \NOL\STR\A\, FARK

»_._LOCATION; LI WNAIAWA WA, oawy” THAWANTTTT ,___ B

.NDEX;;;;;igfsﬂ}“«,;,‘;-"

© PLASTICITY

. WALTERLUM ASSOCIATES, ING: | -
CIVIL, STRUCTURAL, SOILS ENGINEERS N

. oatEbatat gy “'Pft‘f]7ff{£?f}f7ﬂ[;75f77;{}ff45;4%f?;“x*fif; |§




I V:V'MOISTURE-DENSlTY CURVE (AASHO T-IBO 57 METHOD v)
' o :PROJECTs . PROPOSED DEVELOPMENT -~ 7

“WAIAWA INOUSTRIAL PARK - AGGREGATE: qu» M

3 yvAuA\NA BWA, OAHU, HAWAY "~ 'MOLD SiZE: lo" 45T hled
'LOCATION . HAMMER: ab 19" pRop

| :"”SAMPLE NO ;j SURPACE T " LAYERS:
- ._;SAMPLC DESCRIPHON ®R°WN ecc . BLOWS: ag)_w{m

ROCK

 TROCES OF CORAL.

130

:|20 . R

PRC YR T kO 2o KR Vot CutVe,

e
P
B m E
N = I

B '° 200 30 T 40 - - 50 . . :‘_-.6.0
R CIviL, STRUCI'URAL. AVSAVOlls ENG‘NEERS.




N MOISTURE—DENSITY CURVE (AASHO T-IBO 57 METHOD D)
. 'pRoJEcTs | PROPOSED "DENELOPMENT =~ -

c TWAIAWA INODUSTRIAL PARK ~
'}‘__'__'f“;_LOCATION:  WALAWA, BWA, pARU, HAWAH MOLD SIZE:
. "SAMPLE NO. 5 suRPAC«E © LAYERS: __&

| '_'.,'SAMPLE Descmpnom { CLAY weAND, BLOWS: 5gzluugg
' ‘ o c= D e GRAEL 8 CORAL . . .

?AGGREGATE 3’ meb
MOLD SIZE: J&“_ﬁéi_ﬂﬂ

130

._"|}"|0  ‘

B NP 2l I TS 7
\\{ SPEOFlC RN [795 |

:‘90'. ‘

7 TS e (3077 Sy S e N 150 RN e

» WAI.TER I.UM ASSOCIATES. |NC.
) ' CIVIL, STRUCTURAL, SOILS ENGINEERS

DATE_ 4"111'1, | BY T
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"" *‘=".-"MOISTURE—DENSITY CURVE. (AASHO T-IBO 57 METHOD b2

. PROJECT: _~ PROPOSED. DENELOPMENT - ‘
I WAIAWA [NOUSTRIAL PARK AGGREGATE: __@_Mu_%u .
-~ MOLD SIZE: lo' &S Hied |
_LQCAﬂoNs \NMA\NA EWA OBy, HAWAN NAMNER - 106 15 Dot

- »F’:SAMPLE NO.\ & SUREACE. . L AYERS 8
-»--SAMPLE oescmpu 1ON: BRoun CLA\L WIGRAVEL e. coraL BLows: _LM:&{__

mo {1

0o |

sd

progmveswerowgrezEr NN | ] |

‘ S 0 0 o200 30 ..40 ... 80 . . 600"
e L e WATER CGONTENT (%) -
' N T R L .7 WALTER LUM ASSOCIATES, INC.
.+ _CIVIL, STRUCTURAL, SOILS ENGINEERS'
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CLOAD (RS- .

f;-j-_pm-: ‘(,M:h, - i'B_.Y =

;§; {

CBR TEST

PROJECT! e rrocosen DEVELOPMENT -

f,_'f'f. WAIAWA INDUSTRIAL  PARK - SR
LOCAT'ON' WA\AWA EWA OA“U H’AWA\\ .wﬁ-* : :

SAMPLE NO* 6URFA¢6

SAMPLE DESCRIPTION V\IH cm\@\f Su:r MUECOMPOSED ROCK
TRACE$ OLCOQM_ [

" CBR PENETRATION DATA ~ .|

(INCHES) (LBS) | (PSI)
0.025 | )lo |37 ||
1 o080 . U5 I AR
[ oors T[40 193]

| o000 |gio]\qe
~ 0425 |cao |47

0.180  |bes | 211

0175 1’15 ' 40
0.200 100 152

200

“mmL,%,J, o, ey e
woﬂ.o\\‘\”‘“s , T

© TEST RESULTS'V***
~ . MOLDING MOISTURE, % A
.. MOLDING DRY DENSITY, P.C.F_lo2. e

| cer@ oa” PENETRATION gj |
o ;.;'_'-.Dl\lb ‘sOA‘ALD i

o280 |pig [212] |
0.300 - | g0} 290

T b Lo 1] o380 ‘|gq%0]|sio] |-
VW | [ose0 [4es [270] |-

e °5°°':, 0% 3‘0‘7. .
. accreEBATE g" M\Hus ;

[ - HAMMER WEIGHT \ouo,
. HAMMER DROP__1®" | .
© No. OF BLOWS egu.jgz

: No OF LAYERS G

PENETRATlON (_n_ucm-;_s)_.-;j_‘-._-_'_j_ R A N

o DATE 4( !L'z, S BY__ B¥ . WALTER LUM ASSOCIATES, INC.

E !;ENETFMT!ON LOAD | LOAD | v

~v.450 - |40 341

. ~CIVIL, STRUCTURAL, SOILS ENGINEERS




o "]CBR TEST R
: . | ‘\ “ j-PROJECTr,:;_f 'PROPDSED DENELOPMENT-

TINAIAWA INDUSTRIBL. PARK |
%“'WA\A\NA, cw o;wu HAWAH

o LOCATION* “““

 SAMPLE NO: % SuRFpce -

SAMPLE DESCRIPTION= BROWN. CLMNEY ST wloecoMP ao%
GQAVEL & CO\?AL. “_;fliliif_.l'_,f_',. —

* CBR PENETRATION DATA .

|PeneTRATION | LoAD | LOAD
NI R N SR E B B : (INCHES) (Les)| (pst)
4p» . ‘ _-:_ ;‘:T{ T - — Bt 0.025 [20 40
O I T IER e TS IR IR R o b eeso Jaeg] 25
AR ESAEEIRY RERETA BRI BRI EUEET IR RS R oo | eao0e  14ns5] 148
ST R R DR R T IR RRRRE N J‘./ o L =T e
T 1 T 1T I = 01850 lous | |9®
B e R e e R B i I e e
/ — —t—xd | 0200 |[{ag ] 212
, / S FEETE IR A BN , 0.250 oo |73
gL e K eeeie 0.2 Feneleated. | 2s]ist 142 | | 0seo  [qes |297] |
I8 Sl T Y O S b ] S} esee |aie]?ro] |
o ot T L ] ee0e s 1%
D.480 199 |303] |-
0.500 |45 3\6. '

—1 - acerecate. _3f¢ Midus |
SRS IR B N ‘ S P R V'VHA‘MMERWEIGHT lows
Eh gop—Aud L1 1 SR I I ~ HAMMER DROP_ (%"
ESE R INVARN TR A RN A TA [T IEETRN IR NI SR No. OF BLOWS_ 5_@1[_.&*(14
o0 - o ez @3 . o4 . 95:? ST
”f‘-}j,--tTEST RESULTS' R '_ |
" MOLDING MOISTURE, %. Awo
- MOLDING DRY DENSITY, P.CF. o

CBR R@ o." PENETRATION ]419 :

CLOAD (PSN) . o

DA.TE 4‘"11"’ ' BY " 55’ R T . . WALTERLUM ASSOCIATES, INC.

IR ’ - I . <GIVIL, STRUCTURAL, SOILS ENGINEERS
. DATE _ an N s




..-"LOCATIONs’..--;i WA\AWA EWA 0Auu nAWAn
'SAMPLE NO™ ™ & SURFACE

  CBR TEST

o pROJECT: - PROFOSED DEVELOPMENT -

\NA\AWA lNDUSTR\D.L PARK

SAMPLE DESCRIPTION= “BROWN . emw c‘.fxuwlsbv;ﬁw
“GRANEL & CORAL . .

- CBR PENETRATION DATA

. LOAD (PSI)
S
9

Q0

| Ipenetration | Loao | Loan|
EE (INCHES) | (LBSs)| (PsI)

[ o.02s w0 | 1
0.0560 |.91.] 322
0078 - {171 | 4%
oi100 [V |-
o1es %] 91
oaso - |247 | o
0178 {999 | g7
0.200 799 100
0250 [%37 | o}

|- _omee  ldiz]| vel |-
1 o400 14101 ||

’f@?TEST RESULTSs»v*vff‘”S f,
MOLDING MOISTURE, % __ o2 ' '
" MOLDING DRY DENSITY, PCE_ 0.4
. CBR@ or" PENETRATION - S"\
vmg sOAKzo "2\‘»‘““-

" ”_'i*.‘;i-:'{.DATE ‘(«&6«12 . &@
'---';-f;'_:__DATE écu"\z ;[  -

o leecgor ko o= B4 1| [eeee 942 '1\2\
‘.‘.‘.:AGGREGATE e minus |
7| HAMMER WEIGHT \O\B9.
" HAMMER DROP_ \®"

| No. oF BLOWS g@ j

o No. OF LAYERS

':az a3
“PENETRATION '(mcH't-:_s)_

- WALTER LUM ASSOCIATES, INC. §

0300 |37 | eal |-

" - -CIViL, STRUCTURAL, SOILS ENGINEERS
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10-470 .

B ";}‘:*'LOCATION_!__

 SAMPLE NOf™ "1 SURERCE
B ';'__SAMPLE DESCRIPTION: BROWN. cu»f w[c,mwa, g corzm_

LoAD” (s

N “'_D'AT_E 4’-20'1?- BY__ LT
-ﬂfﬁ"pATE._ 4',’2942 BY. . b)g N

:.f CBR TEST L | |
‘-.V‘vPROJECTx_'.  PROPDSED DEVELOPMENT - -

356 b——

Lo "f-"’_°-'j T 02 .'-."‘f a3 o4

."A-';_}':,*;TEST RESULTS= A
.~ MOLDING MOISTURE, %. 269
" MOLDING DRY DENSITY, P.C.F_9p] I
| - CBR@ oOI" PENETRATION 1 gg PO

| »-‘ﬁ.-‘_:,,'VA‘b f:OAKw*‘” - S

S

: 0‘:‘. B

WAISWA TNOUSTRIBL PARK |
’:‘fwmAWA*“ ENA OAHU AW ”

' CBR PENETRATION DATA

H’ENETRATION LOAD | LOAD
(INCHES) (LB3) | (PSt)

0.028 |qo (ﬁ'b
9.080 7o | \o1
0078 s | wal

I\

0128 |gpo (8]
o. uo_' L0O5 | 102
0178 lpool21)
} — 0.200 |ppola
2 | penetgations| 218k |52 =20 {led 1799
4 7 o R 0.300 |26 | 21®

| ~ 0380 |900 | 200
G T R R PR ) |Loe00  [905 222 ]
@0 gerptedon. ieboloz . | L | o (st
S y G - o 271l o.so00 1019|351

. AGGREGATE __ 2/ Mitius
~ HAMMER WEIGHT _ \Ow&
" HAMMER DROP____ | D"

. No. OF BLOWS g 3%

No OF LAYERS 5

Sp PENETRATION (iucugsj L

" WALTER LUM ASSOCIATES, INC.
" CIVL, STRUCTURAL, SOILS ENGINEERS

0100 lzog|iwp] | .
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“FEQCBR TEST

‘ .’?,"'-PROJECT- PROPOSED DENELOPMENT- By
1 O OWAIBWA_INOUSTRIAL PARK & T

LQCAT]QN: d}.'”t_?':""]'_'WAlAWA E\NA OAHU l—‘A\NN\ M L

SAMPLE NO: & SURFACE
SAMPLE DESCRIPTION: bSOWN CLA\[ W}éRA\JEL é. C.DRA\_‘_'":“ .

’__,_

" CBR PENETRATION DATA

- lpeNsTRATION | LOAD | LoAD
(INCHES) Bs)| (psn)

400 0 B BRI R // | [ o028 1%0.| &>

soobo oLt b e g p o128 |bBol

T / B ' | o180 [T30 {243
SRR RERE R B / teR| @ 07" PeNETRATIN 2Ths= | [ 0178 |1qg [25e
- S D4 T - : o W , 0.200 2ne |11y

: | o280 |q05 {302

SN S0 R R ol | | o300 i4p0|2
e wzfzos Pawtegnon- e\ 0. [ 9 | | - | 2380 _[1040]34q
R EE R DN R B I I A , 0.400 |\joeo |3 |
1 1so— ——t— e o ——t——" | v.4s0 lite |2490

i / R R S 1 0.800 ngo q.w

“‘”/ ] T 17T _, — — T 'v-':.VAGGREGATE S Mmu&"ﬁ_ o

 §-
y

. LOAD: (PSI) .- .-

e
Y
/|

S | VAN ol | 1. HAMMER WEIGHT _1OLES.

b e~ 1| HAMMER OROP__1®"

O FECRTES VAN IR RN ORI SRR SR IS I o) ] NeoF an.ows g g
o .'--._1,53,‘-7;°-';r_f--"--’ 62 . 03 04 . 95;

A PENETRATION (!NCHES)V T T

| ;  ;;TEST RESULTS: EATRAES =
. MOLDING MOISTURE, %. ___\4.&
© -} MOLDING DRY DENSITY, P.CF_ \CS&
. o . CBR @ o PENETRATIONI
. _':.,_.,:_.VM% &omfm &

) ,....“;"»DATE lmo-'(—a. '_BY | uT R LT, 'wmsmMAssocmss;m#g<‘-'
e T ' B o " -CIVIL, STRUCTURAL, SOILS ENGINEERS
_;.'-_'DATE __e;___'u._ BY K " ‘ |

~l
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{LOAD “(PSI) .

“QTCBR TEST
- : PROJECT' : EROPOSED DEVELOPMENT s

i ;E'LOCATION: e

~ SAMPLE NO: el
-{'SAMPLE DESCRIPTION 6ROWN CLA\( Wf@RA\lEL

TWALAWA TNDUSTRIAL PARK I
; WAIBWG EWA - ohuu - HAWA T
'UQFAce | '

- \

| v‘.,il‘ﬂooj

§$('j.‘

S NS I N | 1 L—"T" cor PeNETRATION DATA
L1 1 . B Fs_ﬁsrnrwn LOAD ( LOAD
SR S (INCHES) - | (LBS)| (PSV)
9050 1bso |1
0.075 1030 ] 24%]
o100 11256 {450
| o128 o lsa
| oazo  |ipto| D
o178 11480 O '
, N e s T ~ 0.200 ’LHO 19>

L L [[ezee |amoleo
0380 |7550]| B0
{0400 %0 911]

L A)

Al :‘(elé‘.rcéﬂé-\'-l'os\'@ 4eq)

v.4s0  |7115] 9906
0.500 ’I.boo ‘\3’;

'Vf} TEsT RESULTS* i
' MOLDING MOISTURE, %. iy
.. MOLDING DRY DENSITY, PCF \10.4
. - CBR@ oO.1" PENETRATION __ 45
”;__{.VP&% 9ONAW I 2

1 ' [P o , S IR : 'I ~ No. OF B'-ows-——L——\L-g"”’ @R

—1  AGGREGATE _ .
| HAMMER WEIGHT _ \0%
- HAMMER DROP____ | D

rvi,No OF LAYERS

' PENETRATION (lN_CfHES) RSP

_ | "--;DATE' 4’ '9—12 BY LT o SIS WALTER.LUM.A:‘SS‘OCMTE‘S,‘IN#V
’f‘?:';DATE 4'1.0;11. __BY___ 9K |

L -CiViL, STRUCTURAL, SOILS ENGINEERS




10-470 .

Como S0

;fCBR TEST

e
@ -

"\1.0 < 

o 'f'_-f_'_fj_’,?:‘f‘ ~or ez . a3 _ _ o0&

-gPROJECT*

"""LOCATIONr

- SAMWPLE” o B s T RTINL
.-aﬁsAMPLE DEScR]pTloNs bgowN su.w emo w[ére/wa.

| CBR PENETRATION DATA

R o

‘PROPOSBD DEVELDPMENI'
L WNAIAWA _\NDUSTRIAL PARK

\?7 SU RPACS

""“wmawa ENB, opuu, n‘AWAnf

. : !PENETRA'I’ION

(INCHES)

LoaD
{Lea)

LOAD
(psi)

| o025

10°

2% |

0.050 .

3

=Y

0078

\o

52 |

0.100

Tioo

el

0028

25

11

T

0.180

WS

22

0178

99

1%

- 0.200

%9

0%

o0.280

To0

7%

0.300

&o

142 |

., Qeo\"?ﬁﬂﬂfzm\bﬂ’.h ol |

PENETRATION (iN_cHE_s)

TEST RESULTS' |
.. MOLDING MOISTURE % \‘i’!— e
~ MOLDING DRY DENSITY, P.CF_logq RN
.. CBR@ O." PENETRATION wp o

'_A_DA\I'» %mo T S

 DaTE Anzfuu | BY” o

. DATE _ 5—{1» BY__ S

0.350

410

11

0.400

1 Sie

172

0.450

550

o2 |

0.500

525

1as |}

" AGGREGATE __¥[¢" Mitus | -
| HAMMER WEIGHT __{oLee. .}
. HAMMER DROP __ :
_ No. OF BLOWS Gu|LAYeR

"  No. OF LAYERS_S

e

- i) WALTER LUM ASSOCIATES, INC. |

. CIVIL, STRUCTURAL, ‘SOILS ENGINEERS,

1wl |




e o. oz a3 o4
R A PENETRAT!ON (!NCHES):
’“V{TEST RESULTS:

10-470 o

oo

: f».LOCATION* o

,'_}V,ISAMPLE NO= © 1B SureheE
SAMPLE DESCRIPTION= BROWN SANW 9\\;1' W’GRANG\, -7 -

v:QICBR TEST |
.‘v_i‘PRoJECT- T’ROFOGED DE\JE:LOPM‘ENI- e
" WMAWA lNDUSTRIAL PARK.

WAU&WAP_. r:WA om-xu'u HAWALYL

CBR PENET RATION DATA

'PENETRATION
(INCHES) .

LoD | LOAD
1 esy| (psn)

0.025

100

22

| 7] o080

145

Lo |

- 0:078

199

45 _

/ " 0400

69

o

0128

45

42

| e —

o3
L)
)
|

0.180

1442

>

0178

5%

ol

" 0.200

| 505

199

o l.%280

1 bS

0.300

2o ]

€ 07| Pend@aten - 14¢] -

E=190 | | oseo0 .

$o0 |
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| owte e _ev__on

,j;csa TEST
© eroueors
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B IR CNALAWA INOUSTRI AL, PARK
L 'LOCATION* _WAIAWA ,EWA,  OARU, HAWN\ I I
| _'SAMPLE NO SURFACE e R el i;:.;;;?,:._;*if‘:t__t‘“""”’._ S
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- PROJECT_ © WALAWA INDUSTRIAL PARK _ _  p,, W-LUM AS30C,INC. o, S€FT.6,198,1 rend
_ Field Party ‘METER KAKW, RAVOV\GH e

= couco&a BRST, [P . _
: - Type of aoring , ROTARY —ua lnm - ?- B e
CHAMMER: . o e e 4 : : Elev. " Dargi -
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- ‘ e v».'i"'_f T '.’:v'.LIMITA""I‘iONS R

In general soil formations are commonly erratic and rarely uniform or ']f;?;,;’gp‘:i

'regular._ The boring logs 1ndicate the approx1mate subsurface soil

':f::conditions encountered only at the drill holes where the borings were }g.i
.g::;made at the times designated on the logs and may not - represent conditionsb“
ef?at other 1ocations or at other dates.: 5011 conditions and water levelsjfh,f;’

ltﬂffmay change with the passage of time and construction methods or improve-ﬁ}“" En

llhfments at the s1te.- 3fv'"

'fﬁlfi_During construction, should subsurface conditions much different from f:?dfz':ff
'those in the borings be observed encountered or otherwise indicated '73W‘ B

K Jhréwe should be advised immediately to review or- reconsider our. recommen—‘*ﬁwv.."

‘f;rgdations in light of the new developments.,g

»hLIf there is a substantial lapse of time between the submiss1on of this f-:"~ RS

';report and the start of work at the site,_or if conditions have changed l;
.?gdue to natural causes, plan changes, or construction operations.at or {::
f7f;;adjacent to the site, it is recommended that this report be reviewed t°
h{:,determine the applicability of the recommendations considering the time

éf;lapse and the changed conditions.,di"”'ltlzb'

lh,vﬁOur professional services were performed findings obtained'and
;E}irecommendations prepared in accordance with generally accepted engineering
‘h.;ffpractices. This warranty is in lieu of all other'warranties expressed or.

‘d‘iaimplied. _ sﬁ d;;”'




