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" Gentlemen:
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Soil Exploration Report o
- (for roadway design purposes)
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Transmitted herewith is our soil ‘exploration report for roadway ‘design S
purposes for the Maili Access Road - Farrington nghway to Belt Road at -
Maili, Walanae, Oahu Hawaii. : . . : v :

. The report 1ncludes a Borlng Locatlon Sketch boring logs, laboratory '
test results, ‘recommendations and 11m1tat10ns._
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" WALTER LOM ASSOCIATES INC
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MAILI ACCESS ROAD - FARRINGTON HIGHWAY TO BELT ROAD
SOIL EXPLORATION REPORT

MAILI, WAIANAE, OAHU, HAWAII .
TAX MAP KEY: 8=7-10: 2 & POR. 3

SCOPE OF EXPLORATION

' The purpose of thls exploratlon was to determlne general SDll condltlons '
for de31gn of - the proposed Mail1 Access. Road - Farrlnoton nghway to :"
Belt Road at,Malll, Wa;anae,-Oahu, Hawarl.

This report includes field‘exploration,'1aboratory-tesf results, desiga .

recommendations and limitations.

FIELD EXPLORATION AND LABORATORY TESTS

fEleven borlngs were made along the allgnment of the proposed roadway.

The'approX1mate boring 1ocat10ns'are shown on therBorlng Locatlon Sketch;'

-Borings Were made Qlth 3 'and 4—1n; dlameter augers us1ngbflnger t&pe b1ts;v
Soil samples were recovered Wlth 2—1n. o.d. thln—wall tube and 2~1n.
standard split spoon samplers. Rock samples were recerred With a "BXR
,dodble ruBe.corezbafrel Withbcarbide_and diampndieoriﬁg‘birs;”:d N
Taboratory teete included: natural warerlconfent..uneonfined‘coopression;.
laboratory vane shear, Atterberg llmlt, gra1n-s1ze analy31s; AASHO T 180 -57

den51ty, CBR and expan51ou. =



SOIL CLASSIFICATION SYSTEM

- Soil samples were visually observed and subjected to appropriate‘tests
in the 1aboratory; Based on,visual:obser#ations and laboratory tests, o
‘the soil descriptions given on the boring logs are generally made in

 accordance with the "Unified Soil Classification System."

GENEB%L SITE CONDITIQ&S

The site for the proposedjaccess road is located on the north side of

Puu 0 Hulu Kai Ridge from Farfihgton'Highwéy to the}end_of Kaukama Road. -

The access road is pafallel and so@th of Heleuma Street for a distance

of about 2,000 ft; then extends in an eaSterly direction towards‘ 

Kaukaia Road for a distancé of about 3,600.ft;f-‘,;

The side slopes of thé~hillside south of Heleuma Street vary from about

20 to 50% down towards the north with steepérislopeéfin‘localized aréas,‘

‘Rock outcrops were noticed between Boring Nos. 2 and 3.

‘~The remainder of the roadway)towards Kéukama Road (east direétion) is
flatter with slopes varying from little to about 15%.;‘-1

A conérete 1ined‘drainage ditch and bank is located on the lower side -

‘(nbfth,side)‘of thé‘propoéed roadway}_-;'

The area is heévily overgrown with brush andvtrees.f'Soﬁe.rubbishl o

‘piles were noted in the area from Farrington Highway to'quing'No. 4, -



l_ ' INTERPRETATION OF SOIL CONDITIONS
From the field exploration and laboratory test results;‘the soils along -
'the proposed access road may be generally approx1mated as follows:

From Farr;ugtgn nghway-to about Sta, l+00 (Borlng Nos. l thru 4)

:A surface layervabout 2 to 12 ft thick of ‘stiff brown clay
.(CH soils) with cobbles and boulders underlaln w1th lava _
f: rock'and.clinker'layers to about 21 ft the depth drllled
lin horing Nos. 3 and 4. Lava rock is- exposed on the cross

'slopes between Sta. 7+00 to Sta. 11*00.‘ - -

A surface layer about l to 3 ft or more thlck of stlff
' brown clay (CH SOllS) underlaln Wlth coral to about 8 ft.
Below this was lava rock to about 16 ft@ the depths

drilled.'

.From about Sta. 30+00 to Sta. 56+00 (Borlng Nos. 7 thru 11) -

A surface layer about 1 to 3 ft of stiff brown clay
' underlaln w1th coral and sand to about 8 to 13 ft.:
: Below thlS was decomposed rock to about lS ft the i

:depth drllled in Boring Nos. 7 and 8.'
- Water Was not notéd in the borings'during the field'exploratiOns.'

Variations to the above soil conditions are_to be’expectedhin localized
areas. For more detailed descriptions of soils encountered in. the borings,

. Q o - refer to the bori’ng‘ logs. -



- DISCUSSION AND RECOMMENDATIONS

The proposed plan 1s to construct an access road from Farrington nghway :

to Kaukama Road in Malll, a<dlstance of about‘5,600«ft..p'

The first 600+ £t of.roadway atarting from'Farriﬁgton Higﬁway-will involve
'cots'and fiiis generallj leas than ldrft,‘ Sta. 7+00 to’ Sta. 24+OO w111
involpe-cots of.about 10 to 36 rt:or”more. The rest of the roadway ,
_towards Kaukama Road:from.Sta. 24%00 to‘Sta. 56+001appears_to be_lnc -

shallow cuts and filis'(lessAthan 10 ft).

'In general, surface soils tested in the laboratory indicated expansion

properties more than 10% and'CBR values around 2.

-'A concrete lined ditch is located alOngvthertop'of a clayey bank along

the left or lower side of-the roadway from about Sta. 9+SC tO'Sta;v20+00;l

~ Site Grading
' The on-site '"CH" clays‘are expansi#e. Cuts and fills should
.be kept as low and flat as practlcable.

‘To minimize expansion, fills should_be‘constructed'on the wet

~side of optimum.

The oh—eite clay»ﬁCH‘eoilsi sﬁouid geﬁeraiip:belpiacedip fills

“away from tbe face of slopee; On;site’coral.and decompoeedvrockyb
. or select borrow soils importedvto:thekSitevshould.bedused to'

.construct the outer.portioas of'the slopes and, if:practicabie;

the upper 2 to 3 ft of . fllls for the roadway If boulders are

‘to be used to construct fllls, they should generally be placed

' at the toe of slopes.



o . o - ' bGra‘ding work: sﬁould bé Advor‘xej as reciﬁifed by th.e’Re\.rised. '
 Ordinances of Honoluiu, 1969 As Améﬁded'and as récommendgd}ﬁ
below: | - | | | o
1 l.‘:The,afea should be cleafed‘ana'grﬁﬁbed.:v
| Surfacé Qeéeﬁatidﬁiéﬁd miséellanebué débrig
' should be cieared'éﬁ4 rédeed pfior‘to sifé
fil;iﬁg,
2. Topsoil and_Stockpiled soils should be
| stripﬁed‘to'éfiff,néfural_gfoqﬁdtbéfore‘f
‘plaéemgﬁt of fill;.‘*Loose surface.éﬁiié' ‘
4at,finish grades should be‘scarified §nd

recompacted.

: f 0 o - 3. Locaiizéd‘jso:ft pockets and péckets of

|  uﬁ$ﬁitable’ﬁateria1‘encoﬁntéfedidﬁring 1f{'l
 site’preparation should be éicavaﬁedlénd. '
réplaced‘with selectﬁmatefial_cémpacted: _i

in thin lifts.

4. 'Haf&'surfacéS'bf éxisting haul toads should
be'scarified4aown‘to'stiff,soils and recom-
'.pacted to match the'density of'thé'sufroﬁnding ,“

soil.

5. :Where fills are prdposed on sidehill afeas;

' gullies and in drainage and irrigation ditches,



‘Joose material at the bottom and sides should

be stripped down to stiff natural grounabbefore',

_the placemeut of fills "New fllls should be '

keyed into the Stlff natural ground

Thin 51dehlll flllS (sllver fllls) on sloplng

- areas should be av01ded

Trenches should be cut and subdraiﬁs installed o

'y-along the bottom of natural dralnageways or o

d1ps before the placement of fllls. The locatlons . =

- of subdrains should be determlned in the fleldg:

after clearing and grubbing. =

Fills should be constructed in approxiﬁately.

- level layers sterting at the lower end and
' working'upwerd. Where fills are made on .

.‘sloplng areas steeper than about 5 horlzontal

to 1 vertlcal the ground at the toe of the‘ﬁ&. '

CO£i11 should be benched to a generally level

f:condltlon. As the f1ll is. brought up,blt

should eontlnually be keyed LntoAstlff naturalvv; g

‘ground by cutting steps into the slopes and

.eompacting the fill:into these stepsa";



9. Boulders ahd'tbe more-graaular onesite'ﬁaterials
shouldrbe used'for thebcoﬁstructiOn of the‘toes ‘
of Slopesﬁleeforevplacing any.boulders,.theu

' subgrade should be stripped to Stlff natural o

_"'ground and shaped to dra1n.l A layer of fllter lb
materlal should be placed on the subgrade and

nvthe boulders placed on the fllter layer.' The
‘v01d spaces between boulders should be fllled u:f
‘preferably w1th granular materlal. A blanket"
bof fllter materlal should be placed against the-'
boulders before earth fllls are placed agalnst‘

the boulders. See the attached sketch Flgure 2

'.‘lO;‘ Fills should be'laid in 6-in. compacted layers
to QOA of the maximum den51ty determlned by the

AASHO T—180-57 test method.

‘_dll;' Proyisions should‘be-iﬁcluded to drain the site.
"during and after filling.operations.;ll

Slopes -

‘Where plasticuclays, "CH";.are encountered at the site, slope

’ ratlos generally ‘about 3 horlzontal to l vertlcal or flatter‘

. should be used for slopes 1ess than 8 ft in helght. Buttress

fllls:or‘slope'llnlng or a revetment should be used”for slope_ _—

cuts greater.than 8 ftvin height.



In_silty'or'gfanular>éoiis, cut and f£ill slopes of 2 =

~ horizontal to 1 vertical or flatter may be used.

o y/if‘slopewheights‘(tbe toftpp)'of'greater than 15 ft'are_:

conéidered,ZS-ft—wide bénches_sﬁouidvbe placed,at about

" mid height or height intervals of about 15 ft.
The surface of fill slopes should be compacted with a

- sheepsfoot roller br'by cat—ﬁracking..

" 8lope planting isArecommended on cut and‘fill slopes té.'
minimize erosion.
Slope adjustments or cher pfeéautiohs may be necessary if
seepage zones, expaﬁsive soil pockets or soft spots ére 4

" encountered in localized areas.

- Sta. 0+00 to Sta. 7+00_(Boring Nos. 1 and 2)
'The borings indicated a shallow surface layer of clay o
" and boulders underlain By coral and lava rock tdbdepths

of 10 ft or ﬁqréa 

-Preliminary‘SRetcheS’indicéte cuts and fills from little g'v

to aboutvS‘ft.‘7'



Slope_fatios of 3 horizontal to 1 verticalhﬁayibe'used‘fdr }_.

* the surface soil‘layers.

‘Sta. 7400 to Sta. 11400 (Between Boring Nos. 2 and 3)
_Visualvobéervatiqns et the_site'indiCate lava reck is'6qused o

on the uphill side of the proposed.roadway in‘thie area.'vv

: In'general, the slope is_composed of eiternating layers of -

i 1ava roek and clinker.

'For low cuts (1ess than about 15 ft in helght) in rock that
is falrly contlnuous, slopes of 3/4 horlzontal to 1 vertlcal

may be used.

"For slopes higher than 15 ft,‘3/4vhorizontal to 1 veftical -
"cut‘elopee in rock withJSAft wide behches‘at height inter—

vals of 15 ft are recommended. = o

Adjustments'may have tp be.medeiwhete defectsxin-the'teek 
fotﬁations atebeneountered'durihg.the brogress of ﬁbrkt
u‘Cllnker aepe31ts may‘requlre groutlng or fac1ng w1th
l.grohted.rlp rap. La&a tubes and voids may requlre backfllllng

7 and grouting.

'Some blastlng Wlll be requlred for the excavatlon. The -
excavation and blastlng should be done with care because
' of*the close proximity of the existing houSes abOVe" :

L R

. Heleuma Street.



-Cémmuﬁity_flaﬁniﬁg, Inc. and theISOilTeﬁgineeffshduld bé _ 
'inclﬁded'ih thé Cdntractoi's general iiability inshraﬁce”‘“
;'tozsaVe‘Community Plaﬁhingsllnc. and‘éonsulténts ﬁarmlésgﬁ;
v'in éase a claim Sﬁbuldvafise from.fhé constfﬁction and/or

blasting operations.

Sta. 11400 to Sta. 21+00 (Between Boring Nos. 3 and 4)
" The bofings indicated a 12-ft thiék layer of clay (CH sdil)"

" mixed with cobbles and boulders over lava rock formations. -
~ Cuts of about 15 to 25 ft are being comsidered.

'Slope ratios of 3 horizontal to 1 vertical or flatter may
. be used.for "CH" clays:(adobe) for slope éuts less  than Ei_'

8 ft.

Where the adobe is thicker than 8 £t and rock is notvwithin"‘
‘practical limits of the excavatioﬁ, the clay”slopes should "

" be removed and replaced with a buttress f£ill or re&etment;'

vaéér Sfé.‘11+005 a 2:to 1 sldpéréut!may déyligﬁf>of_rémovev ‘
;'the adobe.cléy_and eiposé fhe‘underlyiﬁg rock. ?Wﬁerever_,
- éraéticabié;vthis,should be done.‘v |
 fihé'basé of théjbuttfesé fili’éhoald egﬁend ﬁhru th¢ “cHﬁ .
"-clay.aowﬁ ﬁ& decomposed rock or‘léva formétians;.jfhe R
"v‘bﬁttrésébfill Qay bé médé of‘éeiect soils‘compac£ed in”v
;,place_af 2 té 1 slopeé or it may Ee ﬁéde‘of béﬁi&e:fconcfeté

revetment, See Figure 3.

- 10 -



v'§tg.:21+OQ to Sta,VSGTQO (BoringﬁNo.;S to End of‘P:Qject)

- The borings indicated_é 1 to 3-ft thick layer of dlay.(CH.soil)' ) :A

| over coral ahdfdécomposedjrock;‘
' Cuts and fills from_litfle_to about 10 ft aré4being.coﬁSidered. o

o Slopevratios of 3 horizontal to 1:vértical mnay be uséd for. the
" surface "CH" clay soil layers and 2 to 1 slopes fbf”the lower

 decomposed coral.

. Lined Ditch at Top of Bank |

BetWeen‘Sta.»9+50 to 20+00, a cohcréte 1iﬁed‘dit¢h was noted : ._
" pear the top of the clayey (adobe) bank along thg:ieft side of S

the roadway,‘
The leftfside»éf the road will run alongside.theﬁiined1dit¢h;'

It appears;thatuthé existiﬁg cla&:slope‘is-éfodiné éﬁd‘sloughiﬁg}, 
‘ ‘The ancrete‘ditch innplaces is ﬁndefcut $ﬁd‘daméged.,‘Féiiure; |
of the ditch wiil.ﬁndefmihe gnd séften‘tﬁé:road'basé., ib_“ |

~.  minimize the softening of the road base along.thé;left:gdge of  '

pavement, a sub-wall of select material and subdrain is

’:ecommendéd belbw"the_léft.edge of the féadwéy.“See Figure 3.

The installation of the storm drain line on the left side of

. the roadway awajbfrom the toe of the slope is recomménded.

- 11 -



&oadway' Pavement Section
In generala forrlighﬁ;auﬁémoﬁile,traffic aﬁdion Ehe bésis that»:
'_“théxsubgrade is‘dféinéa,'the.paQQmenf thicknéséifof'the_ﬁropdéég ;n
roadway may bé aé follows: l B .
 l;‘ Wéaring goursé.i TZ—inf.ésphaltic édncfeté.
2. Base coufse ,v - :6%in; bése cburée{fi
3. SubbaéelgOUrse - 24~in. sel§ct bﬁrréw‘bﬁ:CIayey‘f-'
| "subgféde.‘ i' . n |
:.Q to 4-in. on coral df réck? '
jsﬁbgfa&e.‘_ | o
ProviSiéﬁs.shouid berma&e in tﬁe-cbﬁtracﬁ doéuﬁgﬂts‘tQ'allowL
for loéél édiustmeﬁts»fegérding.select«borfowéubeSe‘én&‘::’;“
borrow'requirements in the fieldvinfaccordanqe %ith the‘ »
'desigﬁ standards of the'City énd'Coﬁﬁty‘of HQnolulu;: In .,:,
4£iiiiareas;.the‘use‘of4selec£ sbilé.wiﬁhin'the_tgp ZVEQ'H“'
3‘f£’§f‘£He subgradé ﬁaereddée‘phe thickﬁess:qi.élimihaté

the need for the seléct bortoW'subbase or_Eorrbw courses. '

_The'subgrade shoﬁld befcompacted andxshapéd to draiﬁ;;“To‘
.avoid‘the:ponding of‘ﬁafer andvééfteningvof thé‘subéraée_aﬁ o
’low.éoints,ﬁWeép holés.shduid bg:piaced ét‘;#béréae ieﬁeléi
thfﬁ.the‘wallé §f £he caéCh_basins Which-afe pla§¢d-in.these“

" low areas.

=12 -



 Uanréseen>C§nditions

‘Unfoféseen or ﬁhdetected>c§nditi6né éuch aé’soft'épots,
-existing utiiity tréﬁches,'VOids o¥‘¢dvifies;'ekpénsive;”
‘s0il pdckeﬁs,or ééepagg.wafér.méy bccur iﬂ,l§ca1izgdv
.aréas‘and;will'haveito Beradjuéééd éﬁd corfeéted.iﬁ fﬁe

ifield>as_they-aré'deteeted;



BORING LOGS )

The stratification lines shown on each of ‘the bofing loés'represeﬁt’
the approximate boundary between soil types and the transition may
be gradual :

Sngols
Symbols used generally are in- accordance w1th the Unlfled 8011
"Classification System. - :

Where a parenthe51s ""(MH)" is used, the soil sample was cla331f1ed
by visual- observatlon of the sample recovered._ _ : :

,Where no parenthe51s "MH* is used, the soil sample was classified -
from either the Atterberg limit or sieve analysis test results..
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% .—a-vg ‘ : v, 2 E £ g & Ba g: § e %2 N (Blaws per foot)
1280 ELEV. = GO +J e 7 @ 3 8 .3 > g 10 20 30 40 o
0 STIEE, PARIS P>r<ov-.:~l B e \U,O EAY Il R el Bl B 12%.4"
(cHy cLAT 4 coppLes L | 1O
. ' . k\:\_\»
—1 XY . .
T S R el LL< 73
1 . - . : o S leve| 34
- | sTire, REDRIsA BROWN |P— bRl ol |
MH-CHl . CLAY w/copBLES. | 2% ﬂ 2B ~ g | ==~ [
—— aan e A__ - n . o [-".’f/ : K !
Bouewer Lo .
. CSTIER, BROWN |+ \\ | |
MUCH sty eLay w0 o llie 0 B v t _ N2/o.5
PECOMPoSED Roew |- Tesel s < {2e] = == T < : h
. ORI ol Ltdes | 1% | -
» . - < LV %2 o
) . . . A\ , . .
. BLUB, PRACTURED . | ] Al 1 " Heozkp: |3
o RS B T 4 COREP - | 2.0
A : : : : B
LA g ROGIS R __.?$. o] 10 ] RUN ﬂ,l 1 Rechv |25
, 5 v -
' | ~ s cordpi| 20"
| cemenTED. B R 2 ! LULY LI DUPN VP
‘LA\/A Roc :«i( coraL T N e '
Coumwere ol el R eunfes | coRgRsT 200,

; : , 20 r 3 i/ 1 RECGV:. [0.8

- PURA PURR LAVA ROCR, T g o T T o fOORGPE T 10

j*ELEVAndN LstmarED |-

T FroM condTour. MAfP BY '
COMMUNITY PLANNIHG, INC. T ,
. B - . : . . - R




MAILE LANDS

'WALTER LUM ASSOCIATES, INC.

Boﬁhg

'_Lc")g. L ,

Sheet No.

4—

. 3030 WAIALAE AVENUE = HONOLULU, HAWAIL 96816 » PHONE 7377931 .

BORING NO. - " of -~
' PROJECT i MAILI ACCESS ROAD Drilter W LUM A‘JéOu INC. Date _pEG -4, 1112
LOCATION_ Farrlngton Highway to Belt Road Field Party SET0 . LAL, MAKAULA
\16016 "
Maili, Walanae, Ozhu, Hawaii “Type of Boring F\O"\‘\T (_ 28~ ) biom. Ed
HAMMER | » . » * - Elev. —_— Gﬁ 0 * - Daturn =
: 1405' o pan gy LG TRAG '
Weight: — , ——
. D - 90“ i T 7 Water Level NOTICE D L
ro IR —
il 7755 72 STANPARP SPLIT Spo0oM | - Time 3:%0 fM
SAMPLER: “BX - BX POUBLE TuBE CORE BARREL ' pae (21172
i i ] PENETRATION DATA
B N3 : - -
.§ P .8 - < - g = Standard
8 o L [ 5 fv é -8 8 “W 2@ | Penetration Test
T O£ "DESCRIPTION o £ -a 2 4§ =» A8 EL wgl :
£z & R L. X 5 g £ Fe E® >a . 8a  EE N (Blows per fool) -
5480 ELEV.2 6Tt 8° 7 @ 2 85 > 010 20 30 4
o ‘ \::‘\\\\ ) : " . )
e {] 4-Al = 2] -} — | - } HAMMER.
— o ' : BounNcEs
- Ny '
) R
@) |
R 5 v !L:\/\
,-,6T(F—P ,,,,, s B N L
oo “Mornev GRAT- F)KON\ ' 42?5 1 - A - e R l _
CH CLAY W COBBLES . ) = CTNLLelsT | s i
R POULDERS: TR SN RN [N fL=] %0 :
‘ 4c| - s |- = |- 1%%55"
- olte=)10 : o
PL=f24
BLUE - GRAY cordo: |25
LAVA ROCK 1 LCLY LTI T Sl byl
cemedTEr
LAVA ROCK 4 corc.m, :
R o, o 40 No  JRECAVERT e 2"
END 0F PORING & 202 | 1o | . HAMMER
N A , : T BOUNCES
* } . - o ) " -
CELEVATION ESTIMATEPR ,
FROM CONTOUWZ MA? BY .
CGOMMUNITY [LANNING NG .




WALTER LUM ASSOCIATES, INC. |

BOflhg LOQ ' SR ‘ o _ o -." - _ ,’BOR!’NG NO_.__E__.__..._ sheﬁé,é“‘r;lo.- — ofb‘;v s
MAILI ACCESS ROAD i oriter WLLUM A%506.,1NG. o JAN. B, 1973
T MEYER RADONICH, muﬂa

AucqeR [;;2‘5{‘) i, - 4"

 PROJECT__.
' LCCATION

Field Pany

Malll, Walanae, Oahu, Hawall Type of Boring -

MAILE ACCESS ROAD -

Elev. - 74,,+ * » Dafum ‘
HAMMER: it 8 F'N’ (,K \‘IFE: S .
‘Weig (40 o , ‘
Welgbt -,:;. 30" - - - ' _i:”“w- e Water Level up
’ .Drop T - v T.tma_;_:_" N
SAMPLER: 2! smwmv srur 6raar~1 . om T3 1 —
' ’ . B L _ PENETRATION DATA
g P N s ) ‘:-' P . §‘ ;6 ’S'fand‘ard B -
5 ‘ o [ Z g o w4 . @ | Penetration Test
8 & 3 @ guw U G Luw Hu b - .
3 E DESCRIPTION, _ DE S a2 0§ 5 AU E« gu. . .
£E- 8 : % & 8 5 8% F® ze Pe 5% NBlowsperfoo) -
:3= cg_; ELE\/ . q’r"_.l .oa i w3 ; <Q::;_‘;:>; ~> 0 To 20 30: 49—. :
o “GTIFE, BROMN, CLAT W [ 20 | cor]ed
e TRACES oF GRAVEL 100&» o SAal — 4 A S ]
: : ) } o
L MEDIUM PENSITY TAN-WHITE] -~ — . :
| o pecomposer corAL |- _]
ST seme P)(OWH cuAy N e B
L PENSE; WHI R U B B N v B
-ZOEA,&, "e {ogsel -1 V=== m— —
Lo R e IO <IN I AR - 1 o4 b HAMmeR
D 1 R N I 1. | -BouNces
B - . ' N
- VEg.aM?osao t?ocK b4 2\6\ : ‘ S
(PurA YU;’\A) e P ’ BN RS B . B
R S S 41495 No i RedovERY | - — 1 4%/5.3"
\ = TN A o b RAMMER
- L . i P “BOUNLES
HRAY ] BRONN B R I KA o
T lLA\/A Kom\ e
LT T N T Rogi - PRAGMIENTY - T T 505
" ENP of BORING & |55 SR B ; - Co
i
U BLEVATION E5TIMATEY
L FRoM GoNTodRe MAP BY] T
- COMMUNITY PLANNING JHC.f




Ac

MAILE

‘WAQ.TER lUM ASSOC’ATES; INC.‘- | @ , “3031.) \‘NA.IALA.E:A'V‘EvNUE - H‘(.)NOLU:LU,‘ HAWAM 95816'~ P,i—leI\lE:.73'7~793|‘ e

Bdr‘ing Log

MAILI ACCESS ROAD

BORING NO. ____6____. Sheat No. . of

WL LUM AS50C. INC. 5,0 JAN. 8 1473

 PROJECT__

Farrington Highway to Belt 'Ro_a(ii;

‘ 'briller z
Fiold panty METER | RAVOVICH | TAGUCHI

LGCATION

- e (MOBILE - *
Type of Boring AUC’QE.\( »-50 ) Diem. . 4’

"Maili, Waianae, Oahu, Hawaii

. 50+ * ‘ —
A . Elev. = - — - Datum
HAMMER: - S o s - CINGER T7PE
ial | 40= el
‘Weight T =
) ,60 i Wafer. Level_}#rit&a
Drop T, - i time . .
SAMPLER: 2" STANPARY SPLIT SPOON Dote "B 15
— , ] * PENETRATION DATA
5 " S X £ cg; 5 Standard
3 . & 5 zZ E. 8 E @ : - _S" u: |. Penetration Test
B £ DESCRIPTION = 5 2 85 % &5 fg %% »
.8 . g E E Sa F& pa 2a 5o N(Blows per foof) .
586 T ELEV. = 5&_’-;73’ * g8 s =03 8 2 7 6 10 20 30 40
T - BrowN cLaY § BouLvers [ | | 1 ' _
_ e 0 Hiitleal =1} = - 1|.- .
.. TENSE, TAN 4 WHITE ] by Lps| 46 [
ML | 7 8ANDY SILT WCorAL | 7] PRI vel 22
I S o
O {6-B | RoL|K FRAGMENTE. T14%.3" |
- 4 - N HAMMER
. . ] P BOUNCES -
- _— . . - ,\-\\‘ v ‘ -
CaRAY § BROWN LI :
PECOMPOSED LAVA ROOK . _ <
. ‘O A ‘ . ’4_ - ! 50/ R
w0 & C| ROUK FPRAGMENTS 1.°%.5
— ‘<\\. Y
] /\
5 e o : Bay. .t
— [ Yep| No Redovery 1°%.5

END OF BoRING & 85| -~

ELEVATION €5TIMATED |
FROM CONTOUR MAP BY -
COMMUNITY PLANNING | INC.

CHAMMER T
BouNcEs [T




W

MAIL

WALTER E.UM ASSOC!ATES iNC

| 3030 WAIALAE AVENUE » HONOLULU, HAWALI 95816 < PHONE 7377931

Bormg Log - . |
: o BORING NO. Sheet No . . of .
PROJECT MATLT ACCESS ROAD  briter A LUM 15500140, 5. JAN. 5,172
LGCATION Farrlngton ‘Highway to Belt Road field Paﬂy"M&ﬂ‘r\ RAPOVICH | TAGUCHI
, W [T DI
‘ Maili, Waianae, Oahu , Hawaii Type of Boring - “AUGER TS l Dlam _t
- G X -
.. ] g Elev, Datum
- HAMMER: ., l40*"*’" ol oy EINGER T7YE
" Weight ' o e
’ o T Water Leve Ngflggp
. ‘DFOPI p = " Time. -
. SAMPLER: z! 5TANVARV '3 ‘T 6P003\1 Da?e".ﬂ?&f?%
e ~ PENETRATION DATA
8 = s, F . & g |sended '
3 3 DESCRIPTION ' E 5008w 9 Bu Gu g lenemnenTs
3:2 . : 2 E £ T’g £ 2:)- §: e N (Blows per foot)
583 grev.zeibg* 8 & 0 8 5 37 8 5 2 g w0 2 w4
,_,sT(Frf UA&K "F'OWN . AN K i ' :
2 GRS B I X VY Y P B I B I
. 'PaNoa , NH(T_e', CoRAL — _({{ : ' '
S I 8 ' _
. MEDIUM PENSITY To wmse B . '
/' T LlaHT BROWN ] .(
, L.‘”M) 'r‘éww SAND. é, GOKAL — -
10 n e : S
- ;_] H 7'5 - |Z-v - - - ;—54‘7/0'.'"’
arad, 4 BROWN. L R
t?tcomrosav Kocb{ R 11-3 N @ 1 o
— cg 1o =l - | - | - 1 5%.4
5N17 oF EOKING 154 ~ g
E
* o ) : P p
ELEVATION ESTIiMATED i
FROM CONTOUR. MAP. B .
COMMUNITY PLANNING  1HC.




ROAD -

MAILE ACCESS

WALTER !.UM ASSOC!ATES INC

3030 WAIALAE AVENUE » HONOLULU, HAWAII 96816 « PHONE 737.7931

ELEVATION €$?‘1MAT'EP
FROM CONTOUR- MAP BY
COMV\u.k.lT'I nwnwa \No

Borm Lo o .
g g BORING NO ___L Sheet No. -
- PROJECT ' ‘MAILI ACCESS ROAD Driifer N LUM Ag50¢C. 1N0_ pate - AN q I‘Hb
LGCATION Farrlngton Highway to Belt Road Field Pany “MevER, KAW_;\I!GH , TAGUCH)
_ Mol Ce . "o
o Maili, Waianae, Oahu Hawall Type of Boring AUC‘eK( B 20 ) Diam. —___ 4'
; — : ‘ 58t —
. S Elev. Datum
HAMMER. - \40 # Deill Bit FING.KK T‘T f’t‘f ,
Weight_ - ] Net
Dro 20" S Water Level. uo-npép
. . P " ’ B . : _Tu-ne —_
SAMPLER: 2" STANPARD SrL1T SpaoN “Date 1912
‘ : 4 PENETRATION -DA'I;A -
8 - S R € £ 5 Standard
s E 5 z £ 8 g.. O -2 | Penetration Test
3T = DESCRIPTION = 3 2 85 3 AC £%5 T4 .
£=2 3 £ £ §°' AR pa Sa 5 N (Blows per foo) -
580 ELEY. = 58’ iz 08 © @ 2 8 5 > o 10 20 30 4
(ch) ] . .Mepum Jr%«oum cLAd’ 1. B 15
W, - " ; "7 »
W/ SAND 4 CoRAL — 3 -2 Y e |- - - “14%/.5
. . PENSE [ WHITE — . :
(aM)| TsiTT SANP. 4. corAL .
. CUPENSE, TAN 0 5_ | : ,
[5e) |1 STt SaN ¥ coraL | Jepl = {n7] ===
o . 6 oo s
TAN 4 BROWN | ] He-zp - 12 =)= = weps |
CBILTY SAND : ol i : —1 20/0.%
. PDECOMPOSED. "ROCK™ wie |l HAMMER
UTRACES 0F WHATE  CorAL - " BOUNGES
CfooME LAY Lo -
T RN 1 SIET T-X172 R I D T R - [5%.5]1 .
N7 or BORING 5.6 - —] o . ' E
|7 v ,( PORIMNG 6_ l“5‘5. B HAMMER»._ _
. BOLNZES




A7

a.,.

’

5

i _MAH/_B ALCESS

WALTER E.UM ASSOCIATES lNC

3030 WALALAE AVENUE + HONOLULU, HAWALI 96816 + PHONE 7377931

orin Lo o - - : |
B g 9 B ) BORING NO. ___ﬁ______ Sheet No. ... of :
PROJECT o MAILI ACCESS ROAD , . Driler ,\;\1 LUM A9%0¢. INC, o JAN. 94,1975, ..
.LOCATION. Farrington Hlohway to Belt Road  Field Party - TMEYER, RADOVICH | CTAGUCHI
RAOBILE g
Maili, Walanae, Oahu, Hawaii- Type of Boring Auaa&( 'i £9._ / Diem. “
S i e X .
\ p . : Elev. = Datum
HAMMER: yy o Drill Bit F‘ Naa(\ T /?" ’ :
Weight__ 140 v T
, 30 [ . o Warer eve N_Qfl(dgv
| Drop.—— ——= e, = _
SAMPLER: 'a" 5TAMVAR9 SF’L\T SPOON T Date 4-4-13.1
. . PENETRATION DATA
. a .
5 - PR £ g = -Standard
B , & 5 =z ¢, & 8.9 & | penetration Tegt
T s ‘DESCRIPTION _ = 2 2 85¢ B5 sy sut
E—a_g g £ £ g": E& z2a §a- F\,“‘: N(Blowsperfoor) .
545 ELEN. % G +1, of", @ @ 28 3 > o 1 2 30 4o
a . STIFF, PARK PROAWN ) _ Liz 18 o .
(eM)|. oAy wimooTs | aa| = |22 | rid e | - 2105
: PENSE TAN . .| ' 5 7.5
L SAND & coRAL . Ll I :
| CoRAL F‘KAGM es:j — 19-B | cordL FRAGMENTS R — %%
‘ - MEDIUM PeNsITY, TAN . lio
(M) BILTT SAND W/CORAL -
| s I R R 1
END OF BORING € 116 | _ |
* ‘ S :
~ ELEVATION E5TIMATER IR
. FPROM CONTOUR MAP PBY
CCOMMUNITY FLANNIRG INC. |




RoAD -

,.
<%

[

MAlLE ACC

WA&TER LUM ASSOCIATES !NC

3030 WAIALAE AVENUE » HONGLULU, HAWAIL 96816 » PHONE 7377931

Borin Lo -

g g BORING NO. lO .- Sheet No. S .
PROJECT MATLT ACCESS ROAD o WLLUMAGSOCLING, (T JAN.9, 1973
LOCATION Farrlngton nghway to Belt Road g pany MEYER  RADGVICH  TAGULHI .

’ ) - P MOBILEDN - - I
. Malll, Waianae, Oshu, Hawaii Type of Boring ’5‘“"’}‘5‘3‘5( B-50_ ) Diem. ¥
 HAMMER: - o | T e 52t T  Dawm
| . L1400 S o ’ ol Bit "EINGER TYPE

T Weight__ ~ . R '

Drop 20" " ‘__.- Water Level ';{mw,

) ¥ : o o ’ » T " Yims. —
SAMPLER: 2" STANPARY SpLIT 5FOON B oate 1475 |
— _ vd B . PENETRATION DATA

8 -~ s . g . B .o |sended

- 3 g 5 % . 5 L & §u. gu_ _g‘;: . Penetration Tes;

T £ ' DESCRIPTION £ B 388 3. &5 €4 324

E%E & £ 5 i F® p»a 2a S8 N (Blows per foot)

EBS ELEV.® 52 *»Z L & 4 . 5 .8 3 > o 10 20 30 4
: USTIFF, BROWN ... . 7| — Jinal — 13 N B

(cr)] T ecuay w/_(‘{oo‘l"(: | N el B A ]

¢ STIFF, PROWN . ~5__' A
6C)| " cLAY % WHITE CoRAL. , osl =l | = -} =

(PELOMPOSED CORAL) - ) i B e
STiER, GRAY § BROWN | =
MW | 9T LAY, : 10 A '
__(vaoowoew Kacs) - . o
ENP OF BORING & L, 5 Lo jLte e o
= PL=42
o
<4
TELEVATION ESTIMATED |
. From COMTOLL. MAP BY -
L CoMMUNITY PLANNING, (HC. |




MAILE  ACCESS ROAD

_ WALTERLUM ASSOCIATES, INC.

| Boring LO.Q‘

MATLI ACCESS ROAD

.

" 3030 WAIALAE AVENUE + HONOLULU, HAWAII 96816 « PHONE 7377931

: BORIN" NO.

N

Sheer No. of

ADriHer :-N‘-“"JM b‘%%g‘"‘ H\l& Date - d’l'\\ q “’75

PROJECT
LGCATION Farrington nghway to Belt Road field pany METER RAPOVICH, TAGUCH! .
’ i " ) . B MoRILE "
: ”Malll , Waianae, Oahu, Hawaii Type of Boring ,Auaa&( B ) Diam. 4
HAMMER' . ' » Elev. . _5& ’+ * l Dafum
’ ’ {40 - Drill Bir F‘Nc" R ITPE
Weight : — o _ .
) 20" " Water Level Noﬂcav ] '1, ‘_ B B
Drop il N . - , e Tim° : e :
SAMPLER; 2" STANUVARY SPLIT Spaon oare 1213
, _ ‘ _ PENETRATION DATA
8 = s . = E s | Standard
3 £ [;ESCRIPTION £ 3 3 Bu 8 fu cu & | PenewetionTe
2 _% : £ -2 8 2d 5 oY §a o4 . :
3= g 8 3 ;" e ; & pa "fa 5& N (Blows per foot) .
3409 eu—,\/ 5(, +3, a > > 0 10 20 30 40
1 Mf:muM KevmsH BROWN - LN _ T 1, )
(G-"\) " GLAY. W/SoME CORAL | T ‘*-‘ﬂ“ At — {271 =1 =] =41 4/q95 o
R R - 1N _ N 1 liv/.5"
;| pENSE TAN ¢ WHITE T A
(sm)] swrreomsn g sanw | 4
] Odie| - qtof - | = | - 20/0.5 .. "
] v , :
: o 1 HAMMER .| ...
P ~ . TSTIRE, TAN i HH\T€ ] TROUuNCES T
'\MH\ COSILTY LAY L — :
o M/ eaNY Q corLAL. B ] i
o) 5
L STIRE, LGHT BRowM | 7] THes | | (72
vy | saney 317 (vEcome, Koov\) o ‘
. END OF BORING & _11._5 : k
!
L.
o
ELEVATION ESTIMATEY "7 1
CEROM coMTouURL MAP DY ]
COMMUNLITY TLANNING IMC, )
. o ) y




3-470

R ALY ACCESS ROAD ©
R E , “(FART NGToN HWIGLWAY TC BEAT rzo) o
_ ' TABLE TA =~ SUMMARY OF LABORATORY TEST RESULTS
" BORING NO. o | 7 2 Y
SAMPLE NO. o o A (BTN B‘LTO?J C
 DEPTH BELOW SURFACE 1 00’ 214 auresce | 20 ®=' Dolls
, . BROWN "BRO\NH DRO\NN STy C,LA\[
_ L N ST LAY wjoECoM®e."
DESCRIPTION \Nrrcmm. ;;-;_jwl()rzm:ﬁ\. w/co@r'x.as Roek
GRAIN-SIZE ANALYSIS
(% Passing)
Sieve
: l"' ’ N ) -
- 1/2“
- #4
#10
#20
. #40
#100
#200 -
. ATTERBERG LIMITS S . T ,
-~ | Air Dried or Natural - Naturar A Pry  NATURAL NaTuRAL
: ‘Liquid Limit - az 14 1”7 k]
@ iastic imic ‘ %% Y 2 %7
' Plasticity Index Lo 4o '%f? 21
‘ 'Di,latancy' Nowe | Slowt- Monie, t\IONc . SLowW
. Toughness Higd MeDwn il Ve
Dry Strength HAGH MED. -HiGH _ HIGH MED.- Ui&H
'_UNIFIED SOIL CLASSIFICATION. i [o38) - CchK AW-CH
APPARENT SPECIFIC GRAVITY B
- EXPANSION AND CBR TESTS .
(Surcharge-51 P.S. Ij‘.) : N
Molding M01sture, z. e e o
Molding Dry Density, P. c. F. - 19.%
Swell upon saturation, % 1.2 .
CBR at 0. l" Penetration v
MOISTURE-DENSITY RELATIONS OF SOILS' e
_ (AASHO T-180-57 Method. ) A _
S “'Dry to Wet or Wet to Dry DRY. Towey
v Max. Dry Density (P.C.F.) : 9o
o Optimum Moisture (%) ALK
: ‘l’, REMARKS : o
Sl ' WALTER LUM ASSOCIATES, INC.
S ‘ . . CIVHL, STRUCTURAL SOILS ENGINEERS
Date  1.6-1% By BT




3-470

Date_

ML\\L\

CALLESS ROAD

(FM?F\H\C: oN mwww 10 BELT RO)

vYTABLE 12

- BORING NO.
SAMPLE NO. E
DEPTH BELOW SURFACE

“4

- SUMMARY OF LABORATOR/ LESL RES LTD o

4 =
. 1% e A (o)
SUREAE 0.5 1004105 0%5-2.0
- PATTLeU WOTRT ey KoTCEy " BROWN CLAY

TTGRYTBROWN T GRAY- BROWN |

IDESCRIPTION

| GRATN-SIZE ANALYSIS

(% Passing)
Sieve
l"
1/2n
#4
#10
#20
#40
- #100 ©
#200 o

ATTERBERG LIMITS

Air Dried or Natural
Liquid Limit

Plastic Limit
Plasticity Index’

Dilatancy
Toughness

~ Dry Strength

UNIFIED SOIL CLASSIFICATION

: APPARENT SPECIFIC GRAVITY

EXPANSION AND CBR TESTS

"~ (Surcharge-51 P.S.F.)

. Molding Moisture, %
"Molding Dry Density, P.C. F.
Swell upon saturation, %
CBR at 0.1'" Penetration

MOISTURE-DENSITY RELATIONS OF SOILS
(AASHO T-180-57 Method _ )
Dry to Wet or Wet to Dry .
Max. Dry Density (P.C.F.) .

- Optimum Moisture (A)

REMARKS :

1-lo —T’J By‘

= tiu»/ wzamwa\, CLA WICORBAES T

GRA mow& W[iRaCES |
WIOBBLE, OF GRANEL T

DR muw% 0R. ROULDERS é, CO%LES“

AR DRY Warurar | Mlarural . saturmas

29 8z [ S =
Y %0 X 2
b o 4w 12

SLowl None Nowe-siow - Wone
MEDILIM MED — i Hiced e

Wed . TGl WiGH, . HIGH
h W e cH
' ed

10,0 _,ﬁ

H54

iq _

N
> [,

12

i; WALTER LUM ASSOCIATES, INC.

CiviL, STRUCTURAL SOILS ENGINEERS

%
.y




MA\L

ACLESS ™

ROAD

- Optimum Moisture (%) -

REMARKS :

Date 1-bA% By 19

(FARR\NGTON HIGHWAY T0 BELT ROAO)

WALTER LUM ASSOCIATES, INC.

© TABLE I(, - SUMMARY OF LABORATORY_TLST _SDLIS o

BORING NO. & b & A

SAMPLE NO. ; L A ' A CTOP)

DEPTH BELOW SURFACE . | SuURvace 0220 _SURPACE os'-2.0
R o T - 7 =

o o TAN & WHTE | BROWN cu»[ TOROWN

: USPNDY ST W[SAND ,W;;_a.A\i

DESCRIPTION T W[CORBL - CoRALT T —~~wltzoors S

' GRAIN-SIZE ANALYSIS
. (% Passing)-

' Sieve
l"
1/2"
#4
#10
#20 )
#40 :
#100
#200 -

ATTERBERG LIMITS = SRR SR R .
Air Dried or Natural MATURAL NA{T\,\KA\, Naural  MagumsL
Liquid Limit . Bz &z 17 . 12

" ‘Plastic Limit- »1 Xl 12 el
Plasticity Index .54 _\Z 49 42
‘Dilatancy - Mot C_Guick None rlone.

- Toughness MigHd = _suady | Hiad Wigait
Dty Strength HiGH . SUGHT WiGH H1GH

' UNIFIED SOIL CLASSIFICATION -~ ol ML, A W |

APPARENT SPECIFIC GRAVITY

- EXPANSION AND CBR TESTS o
(Surcharge-51 P.S.F.) ) o
Molding Moisture, % , <?,(;»"7 _ 117

. Molding Dry Density, P.C.F. 26 1 4.
Swell upon saturation, % 14 .4 11§

CBR at 0.1" Penetratiom - 1% 2.0

MOISTURE-DENSITY RELATIONS OF SOILS | o

" (AASEO T-180-57 Method = ) ’ _ A - D

Dry to Wet or Wet to Dry - wWet To Dry TRy To Wet
Max. Dry Density (P.C.F.) .~ Q.7 4%.0
207 6.5

ClVIL STRUCTURAL SOILs ENGINEERS

3~470



3-470

V\A\L'\

ALEGS ROMD L

(ﬁMmmwmxmmww1roeaxﬁv)‘w;v‘

TABLE ID_

BORING NO.

“SAMPLE NO. o
DEPTH BELOW SURFACE

DESCRIPTION -

GRAIN-SIZE ANALYSIS
(% Passing) '
- Sieve
"1"
. l/zn
#4
#10
. #20
 #40
#100
#200

ATTERBERG LIMITS
-Air Dried or Natural
Liquid Limit
Plastic Limit

_ Plastlcity Index

Dllatancy
- Toughness v
Dry Sttrength.

‘;UNIFIED SOIL CLASSIFICATION"

APPARENT SPECIFIC GRAVITY

EXPANSION AND CBR .TESTS
(Surcharge=51 P.S.F.)
Molding Moisture, 7%

- Molding Dry Density, P.C.F.
Swell upon saturation, Z -
‘CBR at 0.1" Penetration -

MOISTURE;DENSITY RELATIONS OF SOQOILS

~ (AASHO T~180~57 Method )

‘Dry to Wet or.Wet to Dry-
- Max. Dry Density .(P.C.F.)
Optimum Moisture (7).

REMARKS:~

O

~ SUMMARY OF LABORATORY TEST RESULTIS - -
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By BT
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SuREAcE 100 118
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CTBROWN U SILTY CLAY.
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“leﬁﬁOTS 004) '“'
Notumse | olaturse
&4 Ch
20 4%
54 2.1
Wome SLow - MED,
Meo - aEWw o Mep, - thay
A GW MeDium._ ]
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HH o
' qou4.
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} : A' >
DRy To WET
989
0.4
.’ .

WALTER LUM ASSOCIATES, INC. ‘
CIVIL, STRUCTURAL, SOIls ENGINEERS
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INDEX

‘PLASTICITY

LOCATION: ~ ’____,_,,_,vr,v\mu,

70

. 30

PLASTHC!TY CHART

MALLY

ALLESS ROAD

PROJECT: .

 [FARRINGTON IGHWAY T0 BelT Rcw)f o

WAIANAE

0AHU, HAWAILL

90 =
80 = :
l i - o5 (:(GP)
A LINE‘-‘——-\Y '
- ) A (-Alem) :
60 = - )/
o %\RFN& oT4 SUMTACE
‘ » CH —\’..cgs T2 S
50 b P 5U?FA.‘£_;7TA 4D
%- 3-A % 0?)
24 1
Ao eurzFAC?'
oL |- | //fz BlP) |
20 1 A / o lot —
| | // ol MH 8 OH
10 . o '
CL=ML_~ | ML
o) . e : v —
0 10 20 -~ 30 "‘40:‘ 50 60 70 - .80 .80 lOQ L) 120 130
o LQuid LIt .
N o - _ _ S | _WALTER LUM Assocmres, INC.
'DATE .G-1% ‘BY ‘("}‘I__ : T CIVIL, STRUCTURAL, SOILS ENGINEERS
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N LOCATION:" MBI TTWAANAE T OB,
 SAMPLE NO:. 2 5W2FALb e

MO!STURE—DENSITY CURVE (AASHO T-!SO 5? METHODA)-

"

PROJECTC‘.’:;“‘ MAILTAUE E45 T ROAD /
(rmzsamuon HOHINAY ro (5 LT RC a0 \ AGGREGATE: &
M AW AL - -MOLD SIZE: 4

HAMMER: O LES, \8” DROP
»-?LAYERS 5

MiNu_a. |

"~SAMPLE DESCRIPIION bROWN BN wiemvet. ‘ el;ows:sta/mrev&

130

120

  ”0.

DATE

' DRY DENSITY (PC.E)"

4, 59" HiGH

al
e

100 .
WA =4 *_‘r‘.‘y‘,,ﬁf el
so| | \ e
— — (/ R..T
K o - ot
Q N
; —
. lap .
z
80| _ 2}
— 3— u
s .
3
u o _
X
g
70 .. =l
=
_ 2 .
f-
5
oﬁ
- 60 B R I _
o 10 . 20 . 30 .. 40 . - - BO - 60
. WATER CONTENT (%) - ,
SR . . - .o . WALTER UM Assocunss INC.
. CIVIL, STRUCTURAL, SOILS ENGINEERS
1Z-14-72  BY _ N.I.
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"VI'MOISTURE-DENSQTY CURVE (AASHO T-IBO 57 METHOD D)

' PROJECT CMATLL Aca;s ROAD _ -

‘ - [FARRINGTON Hi AWAY. To e r{o,uo) AGGREGATE : br:rugms ’_/5:

’ M CNBIANRYE AUU, UBAWAN . MOLD SIZE: L’ ¢, 4.5 HiGs
.LOCATION ALY, WAYA e,‘ .c | ‘, HAMMER Prrrasrrrms

130

120

o

- DRY DENSITY (E’C.F..)‘

100

20

80

70

DATE

60

N ~FERO AR VOIDS  CURNE
N fc PECIFIc GRAVITY -{2.69
g ' . .
MAXIMUM PIRY DENSITY EZ8.6 PC.E,_| N
- , , R SV AN
. N N AN
R A AN
/ ] “ N\ :
o N
) o o
R } AN
4 : . ,_i"\v'_" e
. IE] N
Yy
q
=
s = —
2]
=
Il .
i
o
o
‘o 10 - 20 . 3 . 40 50 -~ s0
WATER CONTENT (%) | P
S e ~_ WALTER LUM ASSOCIATES, INC.
CiViL, STRUCTURAL, SOILS ENGINEERS
26-72 0 BY _wiw. g

IZ*

w}&RMEL % CORAL.

‘SL\MPLE D[-:scmpuommmwo CRbN.BRONN LBy aLow3= 56/iavEw

!




.MO!STURE-—DENSITY CURVE (AASHO T-IBO 5? METHODA)_

PROJECT: .~ MBAILL ACLESS TROAD - '
; .. (EARRINGTON HIGHNWAY To_®ELT ?OAD) AGGREGATE: S
fMa ALBNAE " DAY, BAWAIL MOLD SIZE:4/ 7 ¥ Loz
_LOCATION SMAILL, W . Ns A  HAMMER: OLE%, 18" Dree
SAMPLE NO... . (o SURFEACE , o LAYERS: =
SAMPLE DESCRIPHON DQOWN AN W]GRA\’C' - BLOWS: _25/LaveR
130 __
120
1o
o
o 100
o
}:.v v
W go | Max [DRY bhasand ol PCE. |
< ., ‘.
= 8 "\ i
|
=
. |
, ¢ .
70 ¢
2t
o
‘E !
U=
- F |
60 ! ‘
e to 20 30 .. . 40 - 50 60
' . WATER CONTENT (%) . ! , '
o e o | WALTER LUM ASSOCIATES, INC. '
CIviL, STRUCTURAL 50ILS ENGINEERS
DATE I-12-1%  BY Ni l




DRY DENSITY (PC.E)

S/\MPLC Descmr:n ION 6Rov~1N CLAi wlswo é. ceQAL. aLows, Go[LDr{ER.
130 | L |
=120
no | —

100

80

" ‘ [
80 =i . '

3 N _

- \

2 TN
. = _
70 1=

=

e

=

i

U

(e
sol | _ | _ ol - |
0 o 20 - 30 40 . - 50 60 -

DATE ’L(o‘\’ﬁ ey Y

-MO!STURE-DENS!TY CURVE (AASHO T-IBO 57 METHODD)
| PROJECT: ~~MmLi DULESS ROBD

(FPRRINGTON WiGWAAY To 'v.;a:r -\DA‘?) AGGREGATE: YA MINUS

ION:  Ma AIBNAE OB « . MoLD size: "EX ARG
LOCATION = O = RE, CAMU, MAWAW "HAMMER : 10 \BS . 1% DRop

eviMum oRy oebsiTy 950 ek

Ui

 WATER GONTENT (%) .

(< STRUCTURAL, SOILS ENGSNEERS

WAI.TER LUM ASSOCIATES INC. g
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MO!STURE—DENSITY CURVE (AASHO T~l80 57 METHOD A)'.

PROJECT: . MAIL1T AUESS ROAD .~
- (FARRINGTON WI\GUWAY To BeLT rzo)

LOCATION COMAILL, WAIANAE | 08U ,_HAWAd
SAMPLE NO 10__SUREDCE .

'-'_SL\MPLE DESCR!PHON BROWN cuby wlreoc:rvs

' 'AGGREGATE M&L_

 MOLD SIZE :4"¢8 x4, 5D HICH

CHAMMER : _jQc 5 185 PROP
LAYERS: _ 5

. BLOWS: _25/iaver

130
: |_20 o
1Ho
3 o
q 100 [
~ - -
S > | Maxiauna Ry DekeiTy- PS5 QR
R : .
. ) 4 :
W g0 / ' =
Q v ) 3
> NE
|t < =
Q e
‘t\i
o
o i
‘80 4
n
%
pu;
i jan
Kk
70 | N ,
. 3
3
2
!
¢
4
o o 20 30 40 50 - = 60
R WATER CONTENT. (%o) - o '
C - R WALTER LUM ASSOCIATES, INC
C(VIL STRUCTURAL, SOILS ENGINEERS
DATE_(-20-13 . BY _Ep,

1
J
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30
45 CBR PENETRATION DATA
) PENETRATION LOAD | LOAD
. {INCHES) (LBs)| (Psl)
B 1 - 0025 [7q42 |7
| o050 |29 [13
15 ' - I | oors |mZ2[ VT
' _ O ) ' // 0.100 |55 19
¢ B N S G ol I o128 |72 |24
20 \}/ A ‘ oaso |79 | 2L
2N g P ik al = 73/ 0178 g1 12
a5 _ ] tBlieo.z PENEETRAT‘?N 145 | Foae0 E 'z-é
Do 1 S 0.250 86 |29
0 1 KN CBR @o|l” PENETRATION = ?f‘_f‘”/o= 2.2 0300 90|30
- / , R . , 0380 (93| 3|
/ ‘ | 0400 [OQ |33
\5 b= : - _v4s0  |jo]]|34]
0.500 ||05] 35
10 = - AGGREGATE %F" MiNUs
| / HAMMER WEIGHT JO LBS
. N HAMMER DROP_18 "
' ~ No. OF BLOWS 56 /LAYER] .
/ 1 | No.OF LAYERS __ & _
Xy 0. o2 a3 04 o5 .

_ LOAD (PSI)

CBR TEST

PROJECT&;“"‘M ML\\L\ ACLES; ROAD .

Gmm%fw HGHNAY T RELT '“ow\ T

_LOCAT!ON‘ LA SURFACE S :
CSAMPLE NO: ~Maiuy” 2 \.\A‘\ANL\Q’:‘ (?A\'\U} HAW AL

1TEST RESULTS*

SAMPLE DESCRIPTION: 2ROWN cLay W/GRAVEL

PENETRATION  (INCHES)

w

~ MOLDING MOISTURE, & - 2.5
' 'MOLDING DRY DENSITY, P.C.F gs,

CBR @ O.I" PENETRATION 2.2
TAYS SOAKED .= - 4

DATE 12-~-15-T2BY. Tk, & DK

DATE 2-l&-72BY _N.1.

-CIViL, STRUCTURAL, SOILS ENGINEERS

"WALTER LUM Assocums INC. g
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<+

70

"LOAD (PSI)

RS

' CBR TEST

PROJECT: MAILL ACCESS ROAD

 LOCATION: ~ " "MBVLI, WAIANAE, OAWU  BBWANY o5 7

SAMPLE NO:~ & SURemsce

SAMPLE DESCRIPTION: MOTTLED GR-BRONN CLby WlorAVEL § CorAL™ |

50

- 40

W
S

o PENETRATION | (INCH_ES)_
TEST RESULTS:
MOLDING MOISTURE, %. 260
MOLDING DRY DENSITY, P.CF_44.b

CBR @ O.I" PENETRATION_ 2.

DATE 12-27-72By_ w .o

DATE ______ BY

i

_ ' CBR PENETRATION DATA
PENE'ThA_TION LOAD | LOAD

_ (NCHES) | (LBS)| (PSH)

= 0.025 24 | &

0050 |40 |13

0078 |52 |17

" ea00 63 |21

B _ 0425 |12 | 2%

T v <— 3 —— N 0.150 |90 |27

/\("L ol peherrdron 4 3oAs| 270 186129

A I SCBR @ 012" PENETRATONAZAS | 5555 40| 30

_ S o .- B "” 0.250 A0 | 27

YLcBr @oli” pelNETRATION ¥ 2 Aol 2.0 ] 0200 187129

A — = — : 0.380 AL 129

R 0,400 8 |29
L] veso | | ]

v / . 0.500
e _AGGREGATE'figgg5Lj§éL
/ | g 'HAMMER WEIGHT _|0 L35,
' ) . HAMMER DROP__ {B"
, No. OF BLOWS _50G
: . No. OF LAYERS __ 5
o ol az a3 o4 o5

" WALTER LUM ASSOCIATES, INC.

“CIVIL, STRUCTURAL, SOILS ENGINEERS

I
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LOAD (Ps))

CBR TEST

PROJECT?T_.” MALLL ACCESS ROAD ©

e (CAQQNC:TVH Bl GUWAY To BET %Afj\' |

LOCAT]ON=,'f,.;_ii”_’,A,,‘,MML\ WA\;N._L\_'{; omm “AW,&,\\

SAMPLE NOi "l GURFALE - e T
SAMPLE DESCR!PTION bve.ow CLA\/ WLWME»
& _
‘ _ CBR PéN’ETRAT:noﬁ DaTA
x " lreneTraTiON | LoAD | LoaD
: (INCHES) | (LBS)| (PSI)
v '40. _ ‘ 0.025 18 | 6
N o050 |34 | il
. L0075 {44 | |5
o o100 | 54|18
- . ________j r—— 0.180 72_ .2’4‘
AT ||| Leoure 178 120
17 CBR @ b.2” FENETRATION = 27/ = o200 |80 |27
/ CBK@PZVE‘- T‘ A ’ 4 A\9‘ O.ZSOV. 82 27
20 R N ' | =07 _0300 183128
o 4 » » ‘ 0.350 a5 (29
L e \ o400 [37]29
/“.%I(LBKﬂ@,O»i PEMETRATION A"",‘/B/LQ = 1.8 “oaso 187124l
‘ / ’ . o | o500 |863]29]
. & - A ‘e n -
el cerecaTE < /4
/ - HAMMER WEIGHT _I_Q,__ .
. HaMMER DROP_ 18"
‘No. OF BLOws_S5 b
- | | No. OF LAYERS &' ‘
o . ol 02 . . a3 04 Y- TR 2
R  PENETRATION  (INCHES) R |
TEST RESULTS'
MOLDING MOISTURE, %. __ &7
MOLDING DRY DENSITY, PC F 5;2
CBR @ Ol PENETRATION & ......
" paTE - _’,(ﬂ'f 13 ByY: -C.M. o  WALTER LUM ASSOCIATES, INC
DATE | . BY o ) ’ " CIVIL, STRUCTURAL, SOILS, ENGINEERS




CBR TEST

' - PROJECT jf:v‘k/\Asu ACCESS ROAD
o . (FARRINGTON HiGHNBY o BELY ROAD)

LOCATIONf".,..,-,,j,.ﬁ. “MAL ‘,,.‘w.wmqe ooduu, wgwm;

 SAMPLE NO. & SURFACE e e
SAMPLE DESCRIPTION: SROAN LAY \N[SAND e, ‘CORAL

4 : N L I -CBR PENETRATION DATA

o PENETRATION | LOAD | LOAD
L (INCHES) (LBS) | (PsI}

40 . ‘  . T - — = i 0.025 no | 1

- o s .0.100 o | a0
/ CRR @ 07" PEMETRATION @ ~4i56°72\ T Y

30 e ‘ . i i e - ~ - e

‘ | | / T | | |Lotse 80 a7
5 // SRS — 0200 96 |
E : ' | : SN ' . 0.280 |06 | 36
) R . . 0.300 | {|0 3'(
CRR © o) PENETRATON = *Wo:=do o380 141132 ||
o R S R o ‘ -0.400 au | 7
: \5 . _ S B 0.450 {0} %

/ 17 11 .”00» TR

10 // — ’ S S ‘ — | _AGGREGATE A MINUS

LOAD (ps1)

0k

_ _ : : Cob b ] HAMMER welGHT 10 8. | \g5.
5 B R A ' " HAMMER DROP_&_
: , S . ~ | | No. oF BLows Yo/UNER |

_ _ v No.OF LAYERS __ G
o . 0. ”'*Q‘z'” \ 03 - 04 05 ' S
' PENETRATION (INCHES) U o

- TEST RESULTS"

_ MOLDING MOISTURE, %. ___ 172
MOLDING DRY DENSITY, P.C.F_ Q4.6
CBR @ O." PENETRATION 1.0 -

DATE _1-\A1> By L B BS. ISR . WALTERLUM ASSOCIATES, INC.
DATE 24 BY j ODT I CeoLt o CIVIL STRUCTURAL SOILS_ ENGINEERS

|
J
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LOAD (PS_I)

CBR TEST
PROJECT MALLY

ACC/€§5 ROAO

(\:AQRN\’JTO\\ WGWWAY  To Ba\_r Roao);*

WALSNAE | &MU, HAWALL -

LOCATION:?'_;_T" MBILL

" SAMPLE NO: 10 SUREACE

- MOLDING MOISTURE, %.

SAMPLE" ‘DE_SCR_!PTION

| BROWN cw\g w/rzom's s

O | 0-, ] — _0.2‘~ P

v PENETRAT!ON (INC_HES)

‘TEST RESULTS: -

"ab.u

MOLDING DRY DENSITY, P.C.F_ 464 -

CBR @ 0.I" PENETRATION

11

DATE _)-115 gy DK & TX
pate __ - \B gy B

i  CBR PENETRATION DATA
- |[PENETRATION | LOAD | LOAD
(INCHES) (Les) | (Psi)
40 B 0.025 4 {,
: “0.05 o] 7_7‘ \0
35 0078 4\ | %
.| o.ao00 49 1 16
.50 | _4¢ o125 S | 19
. — T ) — N 0.150 G4 | A
- ’ ‘// : | | errs g | 93
5 S =l : — ‘ ’LS ------ . a.200 |45 | g
T T i et it Fam ot
| R | | . 0300 | p5 |
20 ‘./ ‘ _ K _ ‘ 0.350 81 { 29
. : » b \7/ dia -0.400 o8 | 19
/Pegr @ gV PENETRATION 7| /1o=| 1] - '
\9 . L — 0.450 qo 30
' 0.500 a4 | 7\
10— =" aceREGATE _/A" MINU%
Sy * HAMMER WEIGHT 10 5,
5l HAMMER DROP__ 15"
- “No. oF BLOWS To/LAYER
| | | No.oF LavERS _ 9
° 03 . 04 o5 ‘

‘ WALTER LUM ASSOCIATES, INC.
) -CIVIL, STRUCTURAL SOILS ENGINEERS

|
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- 187 FILTER MATERIAL (HELL-GRADED
CGRANULAMR MATERIAL %" MAXIMUM
T6 pPuUsST SIZES, LESS THAN (0Ye

OPASSING NO.200 SIEVE,) ‘

- // R o — Fi NUIDS RETNEEN CBOULPERS
S Ao MUCH AS ?RA"ucAme
( 5:& BouLDers)

‘/4 | /~ Soit cov&& ‘
(.

COMPACTEY FEILL

. BILL NoiTS WITH CoMPATED - STRIP 0?'{« L0o5E MATERIAL
GELECT MATERIAL oR . DOWR.To STIFF GROUNP -/
LoW GRADE CONCRETE S S
o | _SLOPETTS DRAIN WHEN
L GRANULAR MATERIAL
e usED T

“5»‘t0N

 NoT o 5cALe ,».‘

HGuRE 2 T
| F’KOF’OS:‘;’ ESOUI p;p FlLL
“MAILL ACCE ROAD -

- MAILL, WA\ANAE OARD. HAwAn
*-TMK 87~xo ?_ PORB I

5 1 WALTER LUM ASSOCMFS INC.
avi, sr%cumv SOLS ENGIMEIRS




0/__/?'{096{1.11 LINE

REMOVE”‘ KEFMCE— - ;
/(W/sepac BORROW (v: 425)

———

CAPd 56"'

FOK SLo E—

EXISTING CONZRETE «___ / '

LUUNER PiTeR T %l' EONCHEa g O g
| o | | 7 CSEE DETAILS
©EXISTING. /w ¥ Sy TN BELOW l
| -..Avoﬁr—,-_. -y Tstoam A’/}O o b
' , Ty ,F'.LN/ T BIARM SUBPRAIN T
: —\_/ . , 'L&/'«—f LW/ S G FILTER {Zooiﬂ
- — ‘ . Ic/,, H——J’ o ) 3

”"“’TVPICAL SEcTsON HRu Sw”&
tslo. Te ScAle o

/ .
8 &
L ORIGINAL’ GROUND 2 LT |
T(Rperg) T e : o
' ‘ e = J\’%umr{ees"""Fruc‘*‘f"‘“’"‘“”’"
- 7,,‘.-—-""" ‘ é . \_'7- - ,///Msgl_ﬁr—~ HLL
L TSONRIEY ¥ RoLL ol 7 U (Fb‘m""’ WELL GRADED.
SRR Y RO = v e L GRANULAR Mz-‘rr'mm_
C(ADOBE SUBGRAPE - —F . T, T «17) -
/ ./ T 7 77T / ‘ : K EY CINTO Roc)g T

'APPR‘OHMATE RocK. LINE.

CSECT o N
“Nort  Te SLALE -

\_/% Sove -

N ‘;; . 56»60; wa o
> //_ (FAIRLT WELL. GRAPED, F1475)j
O&xG;u.\AL. CaR.ouNV
-“‘79 PE). E:ouw:;xz CONCKE:xEZZ
CREVETMENT I

,xpv;zoxmeu-r Roew. uua )

;/f

L 5CARIFY . Rouw > x& '+ FILTER MATERIAL (INELL- GRADED
T SUBGRAPES L GRANULAR MATERIAL 3 0 MARIMUM Ta
. — TPUST S12E%5 . LESS THAN m/g ?A‘ﬁmﬁ
WA No. zo0 SievE.) T i
: -51,005 7o VﬁAlN ' — _» Key iuTo Rocks | o
; 77 [ , L o o Fun BOTTOM  SOLID WITH MoRTAR,
TS o SeeTIoN e TR

NoT To oALE

”Hau&% 5 | P :
PROPOSED SLOPE Awusx\«xc\.‘rs : 3
WALTER LUM ASSOCIATES INC. 5

. . CIN 1\7063 HCH MATCK*AL’ S CIVIL, STRUCTURAL, SOILS ENGINEERS
T T U MAILE Acccee ROAa o
o MAILE NA.ANAE OA'-lu HAWAL ¢




'Iﬁ gége:al,‘soil forﬁatibns afe ¢ommonly‘e£ratic'aﬁd;rérelyiqniformior”
Vtégular.' ihe boring idgé’iﬁdicéte the_aﬁprbxiﬁaté.SUbsurfa¢é s6il o
'conditiqhsveﬁéoﬁnteredfénly at’tﬁe-dfill hoies.where thé Borings we:e"
. médé_a£'the'£iﬁés dééignatéd.6ﬁ'the‘logsdandvmé§ ﬁét‘%eﬁfésént éonditidhs;';'
Hat.dtﬁer.ioéationélor 5t othér dates;" Sbi1{¢onditidné‘agd'wgter le§éis .
' may change with the passage of ﬁime and_ébgét'f'gctiOn_méthods or ’Hixﬁprove—

'ments at the site.’

During construction, should subsurface conditions much different from f
- those in the borings be observed, encountered,'dr ptherwisevindicated,j'“T
we should be advised immediately to reviéw or feconsider our recommen-

dations in light of the new developments.. -

If there is a substantial lapse of time‘betwéenlfhé'subﬁiésiqﬁ‘of‘tﬁis :
;eport.and thé.starﬁ of.ﬁprk éf‘ﬁhéTSité;\of‘if coﬁditi§n§ ha&e:cﬁénéeq 1
due to ﬁatﬁral céqéés;.plan changes, orbconsérﬁction 6pér;ti¢ﬁs at,Q;;>
adjacent to ;bé-sife, it ié‘fécoﬁmendéd that tﬁis:fepor#;be fe#ieweg tb‘.:vl
detérminé thg.aﬁplicability of the‘rééo@@éndacioﬁs:COﬁSidééihg'fﬁe time
. iapse “and t‘hé. chaﬁged .con-ditions . - o
  buf¥proféssi6nél‘éefviCes'were-pérférméd; findiﬁgé pbﬁéinéa‘;nd~ :
‘fecommeﬁdafions:ﬁreﬁaréd'in.accofdanée with'geﬁérgli?‘écéeﬁﬁéd éngin¢ering
practices.’ This warranty ié in lieﬁ_éf'all ofhex wéfranties expfésSed,Qr_

implied.



