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 RAISER-AETNA
~ P. 0. Box 2997 - LY
Honolulu, Hawaii : 96802

Gentlemen:

Subject: ‘Resort No. 2
Preliminary Soil Report
(for site gradlng design purposes)
Maunalua,. Oahu, Hawaii
. Tax Map Key: 3-9-11
Chapter 23, Revised Ordinances of . Honolulu,
1961 As Amended :

“The Resort Division area consists of resort, apartment and residential
subdivisions.

7

In accordance with your request, preliminary soil explorations were made
to cover the general area. This report concerns only the preliminary .
soil explorations at the site for the proposed Resort No. 2, Maunalua,
Oahu, Hawaii. \ '

The borings  generally indicated surface layers of silty or clayey sand
and coral underlain by lava rock. However, localized areas of clay
(adobe) and muck were encountered. Rock outcrops were noted adjacent
to the highway and Wawamalu Stream, and generally along the shoreline..

Some grading and filling of the site are contemplated. The earthwork
should be done in accordance with the requirements of Chapter 23,
Revised Ordinances of. Honolulu 1961 As Amended and the recommendations
contained herein.

Light apartment structures may be constructed with ordinary footings or
foundations.



. KAISER-AETNA, September 29, 1970 - ~ .~ .~ .. g

Because lava rock may be encountered'}elatively close .to the surface,

" high-rise buildings may be constructed with relatively simple foundations.
. The depth of the rock formation was not determined for this report. More

explorations should be made for the design of a specific structure and
location.

The report includes a Boring Location Plan, boring logs, laboratory test
" results, recommendations and limitatioems.

Respectfully submitted,
WALTER LUM ASSOCIATES, INC.
Ezra Koike

" Professional Engineer
..+ Hawaii No. 1450

ER:vl .
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RESORT NO. 2 ~ PRELIMINARY SOIL REPORT .

' .. MAUNALUA, OAHU, HAWAIT "

TAX MAY KEY: 3-9-11

.. SCOPE OF EXPLORATION .. -

- The Resort Division area Ebhsis:s'of fesort,'apaftment and residential

“subdivisions. This repqrt'cdnCernSuonly-thé,preliminafy soil explorations .

3a.: at the site for the'pr0posed-Resort No. 2.at Maunalua, Oéhu, Hawaii. The

. limits of this area are shown on Figurevi. The purpose of this exploration '

was to deteimine general soil conditions for site grading design purposes.

~ This report includes field exploration,:labératpry tests and general

‘recommendatiqns for site grading and light building‘fouhdation,design..

* -~ FIELD EXPLORATION -

. Fourteen borings were made at the site. The locations of these borings -

- are shown on Figure 1, Boring Location'Plan.l

The borings were made with 3 and 4-in. diameter augers using tungsten
carbide bits. Soil samples were recovered with a standard split'spoon

driven with a 140-1b hammer falling 30 inches.

Soft spots were probed by pushing a re-bar into the muck. Soil samples

were recovered with a hand auger.



Soil samples Were.Visualiy‘oBsérvéd and sﬁbjected télappropriéte:tests'.,'

" in the 1aboratory;_ Based on visual obserﬁétions andiiabdfatofy tests,
'the soil descriptions in the boring logs are generally made in accordanée;'j,_ﬂ

‘with the "Unified Soil Classification System."

+* LABORATORY TESTS

" .. Laboratory tests for on-site 'soils included: ' natural watér;content,4

Atterberg 1imits,.épecific gravity, sieve anaiysis, AASHO T-180-57

“GV _density, expansion and CBR.

" A list of the standard field and laBofétor&‘tesf methods used for thist3-

'gprbjecﬁ is given in thé'Appendix,' 

~ A summary ‘of the laboratory test results:is‘given in Tables IA and IB.  - o

GENERAL SITE CONDITIONS

'The proposed resort site is east of Kalanianéolelﬁighway,and'north of

Wawamalu Stream.

The area abuts two tidal‘inlets, Wawamalu Stream channel.outlet kﬁown‘

as Kaloko and the drainage outlet for Kea;akipapa'Valley. Access roads .

. cross portions of thé site. Existing fills or stockpiled soils were

noted aloﬁg thé northern and southern portions of the site.

Grass, saltwater plants and low brush cover most of the area. The site

b generaily slopes towards the shoreline at 2 to 5% gradient with steeper_;ﬂigﬂ

slopes in localized areas. Lava outérops were noted along the shoreline



~' with‘i6ca1ized AccumulatiOné of sand and coral fragments.. Lava outcrops |

were also noted adjacent to the.highwéy along Wawamalu Stream. Muck

. was encountered at fhe tidal inlet into which the draihage from Kealakipapa“

" Valley discharges. o ‘ _  .5f~, o

INTERPRETATION OF SOIi CONDIfIONS
S ﬁfFrom the field'exploration,_the soils.at:the.sife mé& be‘generaliy

described as follows: - |
Fills or stockpilés of about 1 to 12 ff of'mediuﬁgtd |  :j
dense silty and clayey sand ﬁith gravel and coral fragmeﬁts .
were noted élong the northern boundary andIOn tﬁe,north
bank of Wawamalu Stream. Underlying the f£ills was. lava.

. ; fock to‘about 7 to 16 -ft, the depths drilled.

¢

Boring No. 89 in the northeast section of the sit

. indlcated surface layers about 10 ft of clay (adobe) with
-decomposed rocks and boulders underlain by lava rock to

about- 15 ft, the depths drilled.

In'the east section, near the outlet of the natural
drainageway, shallow muck . deposits of about 1 to 3 ft or -

,‘ more were-uhderlain By rocky material.

iWater was ndted in several borings from about 1 to 11-ft depths._ Because - -
the resort area 1s exposed to open water, ground water level will probably ﬂ‘ 

vary closely with the tidal variatioms.

—



£, —

\. : ~ :For more": detailed»i&escription's.of isoirls.' _encountered‘l, in the drill holes,.

" refer to the boring logs.

.“Q;SCUSSION AND RECOMMENDATIONS

-'The proposed plan is to grade the site for resort development with £ills

:fi_generally less ‘than 15 to 20 ft.in height.

. ;,>86me_fills are contemplated along the shoreline of the tidal inlet in .
the eastern section of the site. Portions of the £ill may extend below:

the water line.

. Site Grading
All surface vegetation and miscellaneous debrisnshould be

cleared and removedvprior to site £filling. 'Localized soft.

pockets encountered during site preparations should be
excavated and backfilled with compacted select material.
. Provisions to drein the site should be included during

and after the completion of f£illing operations.

Grading work should be done'in general conformance with".i
the requirements of Chapter 23, Revised Ordinances of Honolulu;:

"‘\1961,As Amended.

Fills Below Water

" Fills below watéf'shoﬁld generally be constructed with fairly
well~graded granular material such as coral or crushed rock..

The material should generally be less than'6—in.,ma§imum size



" with less than 30% passing the No. 200 -sieve for coral.and : . . |

less than 15% for maﬁerials with plastiC*fines..”‘-

/

'.Surface deposits of.soft'cléyey soils and pockeﬁs ofimuck
» '-should be displaced or flushed out during placementAof fiils
:',in wet afeas., The»fillé may be placea by end dumping up to
 about elevation 3 to form a working platform. The working
w.:piatform,Shouid be brought to a fairly level surface and

~compacted with vibratory equipment.

Controlled f£fills may be constructed above the working platform.

. Controlled Fills

For the construction‘of fills generally above elevation +3 ft,

‘the following is recommended:

1. Rubble, loose boulders and unsuitable

materials-shéuld be removed.

" 2. Stockpiles and loose surface soiis should =
. generally be removed or scarified and

recompacted before the placement of fills.

3. Hard surfaces along existing access roads
should be scarified down to stiff soils.
and recompacted to match the density of

. the surrounding soils. .



SoL

" Loose soils along the sides of the natural .

" drainageways and sttéamvbedstEouid'be removed . -

'; ‘and the slopeé.reCOnstructed, Subdrains

- should be placed along the bottom and sides

and the embankment constructed with compacted

‘7 ;select £ill material.

' borrow soils. If practicable, fill materialii' ""

" Fill material may ‘be approved on-site or

imported to the site should be select soils  _

';f;with a plasticity index generélly less than 4'f'v B

20.

41'Fills should be constructed in approximatel§

“ =1evel“layérs starting at the lower end and

‘? sloping areas steepef/than about 5 horizomtal - -

:'working upward, Where fills are made on

‘to 1 vertical, the ground at the toe of the

" £i11 should be benched to a generally level

" condition. As the fill is brought up, it
f;should,be continually keyed.into the stiff

' natural ground by cutting steps into the

" slopes and compacting the fill -into these

Steps.



,.:LiFills should be71aid'in¢6—inihc§¢Pactéd.i5;f  

"0 90% of AASHO T-180-57 density.

If clay (adobe) soils are used for fills;

e See attached sketch, Figure 2.

ffbe'placed=along the .toe sections of fill

‘Ctﬂ Before placing any boulders, the subgrade -

" with granular material. A blanket qf filter

L material should be placed against the boulders =

"ﬁ'; before any earth fills are placed against the - ;'fy

:'$'boulders. See attached sketch, Figure 3.

:”,f'iaYé:s with a relative density of at leastif:',v

f,:;they-should be placed preferably below:z ft, 

= ~ ;of finish grades, well above the ground watef‘f ,

;:ileVel and several féet from the face °f fi1i Si;lf}f"ﬁ;: :
;Slopés.‘ Adobe £111 should be kept iess thanlf.ﬁ’>

1210 ft in height and preferably less than 8 ft. .

' i;If boulders are proposed to be used in-the{li

't construction of fills, they should generally ff:,fx

Lﬁslopes and outside of probable building sitesE:tA ;3;3ff

.~ should be stripped to stiff natﬁral gro““d:agdi .&if”i‘tw
. " shaped to drain. A layer of granqlar filter f 

material should be placed on the subgrade and .
“LH?;Q_the boulders placed on the filter layer. The‘.'i

.."" void spaces between boulders should be filled



in‘genefél;nfof éiépeé“aﬁo§é the'wafér’fagié,‘thg'folld§ing_,i
vmay be used as a‘gui&e£4 | | |
1. Cut and fill slopes of 2 horizontal tol

- vertical or flatter should be used.

2. For low cuts thru mixtures of rock and IR 31‘ 3.
clinkers, slope ratios of 1-1/2 horizontal

to 1 vertical or flatter may be used.

‘ 3.; For low cuts (less than 5+ ft in height)
. in rock that is fairly homogeneous, slope'
- ratios of 3/4‘horizontal to 1 vertical or“:; )

flatter’may be used.
/

‘ ifvslope heights (top to toe) of greater than 15 ftrare_.A
~ considered, 8-ft wide benches should be placed at héightu
- intervals of about 15 ft in both cuts and fills.

For protection against erosion, the runoff from rainstorms

" should be diverted by.berms or ditches awéy from slopes -

whenever practicable.

. The surface of fill slopes should be compacted by cat-tracking.

or with a sheepsfoot roller.

In genefal; slope plaﬁting is;recommeﬁded'on cut and fill

‘slopes to minimize erosion.: .



-Slopes expésed to open water and possible wave action should

include some type.of slope'protection, such ‘as rip-rap.

Otherwise, flat slopes should be used depending on the type -

" of soils used to construct the slopes.

Foundations

Light, short-span structures may be constructed at the site '

. with ordinary footings or foundations.

" Because lava rock mdy be encountered relatively close to the

surface, high-rise buildings may be.constructed with relatively
simple foundations. The depth of the rock formation was»noﬁ
determined for this reporf.' More explorations should be'madé»

for the design of a specific structure and location.

For heavy or long-span or multiple story structures, foundation .

éxplorationS'should be made at each building site to evaluate

.thg ground conditions before foundations are designed.

" The following may be used as a guide for foundation design for

-~

1ight, short-span structures:

1. Bearing values for a given soill vary with the
size and depth of footings. For light, one
and 2-story, short-span structures, bearing

values of about 2000 p.s.f. may be used.



'ﬁ‘if‘goft é§6£$:6r poéketé bf.ibbse méﬁéfiai,éfev;
 ¥encouﬁtered‘in fboting excavations or'belo& é
 -building area, they should be eXcavated and
'“replaced with compactéd select on~site or borrow .

‘_-soils.

- Foundation design adjustments must be made if

.. adobe soils are encountered or imported. Ciare. .

hishould be taken that there .is at least 2 ft of
- compacted select méterial below building footings

' in adobe areas.

Concrete slab on ground should be placed over

' a base course of 4 in. of well-graded gravel
less than 3/4 in. and greater than 1/4 in. in

size. The subgrade should be compacted and

' shaped tola level surface or to drain, if

- practicable, and generally should be kept
slightly higher than the finish grade outside '

of. the building. -

' In genéral, buildings and structures  should

be placed about 15 ft from the tops of slopes.

. Construction of retaining walls ‘on slopes

‘should génerally be avoided.

- 10 -



'7?[i¢6°5 Suf£ace'draiﬁaée_away-f;oﬁ.the féﬁﬁdatidn.'
‘Ff;of structures. should be'maintained and ﬁhe
'T‘site’éhould be graded at all times to é;event

- ponding of water.
Roé&&ax; 
Tui In geneéél,'a‘roﬁgh'éétiméte'qf the roadway PéQemént-;ﬁiCEAéss
ﬁjtfor thellight>fesidential'traffic anticipated ié as followéz,

1. ' Wearing course —;Z-in.,asphaitic concrete.

. . . - \
2, Base course ~ 6-in. base course over a

»\prepared subgrade.

Vi‘Proﬁisidns should be‘ﬁadglin the contract documents #o éllbw
: fdf local adjustmépté fegarding.subbase requireﬁents iﬁ the

field as groundvconditions»are exposed at subgrade levels.

The subbase thickness will depend upon the,typg of materiai

within the top 2 ft of subgfade.

The subgrade should be compacted and shaped to drain. To
 _avoid the‘ponding.of water and softening of the subgfade at
© low points,‘weep holes shéuld be placed at<subgfgde levels |
throggh the walls of catéh_baSins which are placed in these

low areas.

- 11 -



" Utilities '

'f >Although fﬁenpfoS%giiity-of differéntiai‘s;;ﬁiéménts:id

'{‘ localized afeasvis slighé'ih this area, utilities should
'i"j  $e placed affer the fills are cqutructedf Utility-ﬂ

Aﬁ]‘lines should be designed with flexible joints, particu- -

A;f-lariy where lines are,coﬁnectgd to structur;s, Gravit& |

f';:”,flow lines should be made as steep as praéticable.

7"l Unforeseen or undetected conditions may occur in localized areas and
>‘ fwi1llhave to be adjusted ‘and corrected in the field as they are

- detected.

L - 12 - -



- PROPOSED SPECIFICATION FOR EARTHWORK . .

RESORT NO. 2

General Description

'This item shall consist of clearing and grubbing, removing ofif_-
~existing struétures} preparing of land to be.filled, éxcavating and fillQ

ing of the land, spreading, compacting and testing of ‘the fill, and

" .subsidiary work necessary to complete the grading.

. Clearing, GruBbing‘and Preparing_Areas to be Filled .

E Vegetation, concrete slabs and rubbish shall be_feﬁoyéd andidispose&'f>
- of, leaving the disturbed area with a‘neat; debris-free appearance. |

‘ Vegetable matter shall be remngd from the surface upon which fill
is to be placed. Topsoil and stockpiled soils shall be (1) stripped to
stiff natural ground or (2) scarified and recompacted before'the placement»
hof‘fills; Topsoil encountered at finish grade shall be scarified and |
" recompacted.

Hard surfaces along the existing access_rpads shall be scarified
ddwn to stiff soils and recompacted to match the dénsity'of the surrounding'».
- s0il before the placement of fills. .

Where fills are proposed in sidehill areas and gullies, loose material 
along~the'bottom and the side; shall be stripped down to stiff natural
groﬁﬁd before the placemenﬁ of fills., New fills shall be keyed iﬁto the

stiff natural ground.




 "Subdréins éﬁéii‘bébplaéea aléng thevbotfom and Sidesu§f=fhe natural
'fdrainageways_before the cohstruction of fills. The locatioﬁs of'subd;ainsv
1 lsAould be determined in the field after clearing ahd.grubbingf

Where fills are made on sloping areas steeper than S‘horizontal,to  »
-1 wertical, the ground at the toe of the slope shall be Benched to a
-génerally‘level’condition. As the fill 4is brought_ué, it. shall Be'
xrﬂcontinuaily keyed into tbé stiff natural ground by the cutting of é;eps
| into the hillside and compacting the fill into these steps. Ground,éloPes_'

which are flaﬁter than 5 horizontal to 1 vertical shall be benched when

considered necessary by the Soil Engineer.

Maférials

Fill materials éhall consist of approved Qn~siteﬁor'Borrow'spils.'; 
"f The soils shall contain,np more than a trace of ofgaﬁic ﬁatter. Fill
material imported to the site shall be select soils with a plasticity

. index less than 20.

Placing, Spreading and Compactigg,Fill\Materiai.

The selected f1ll material shall be placed in levelfiayefs which,

; when compacted, shall not exceed 6 inches., Each layer shall be spread
evenly and thoroughly blade-mixed dufing the:spreading t6 in;uré‘

| uniformity of material and water céﬁtent within each layer. |

| No rocks or cobbles shall be allowed to nest and voids between rocks c

must be carefully filled and compacted with small stones or earth.



* When the Waternéontentﬁéffthe £111 material is wéll,bélo& the optiﬁdm:’jfli;

{‘“_for.compacting puréoses; water shall be added until the water content

assures a thof&ugh bonding during the compacting proééss.

When the water content of the material is ﬁell above thg optimum.
for compacting purposes, thé fill.material shall be aeraﬁed by blading 6r f
by other satisfactory methods until the water content is near the optiﬁum.

Aftef each layer has been placed, mixed and spread evenly, it shall

ﬁf}shall be with sheepéfoot rollers, multiple-wheel pneumatic~tired rollers:
flor other acceptable rollers which shall be aSle to compact the £1ll to
-the spegified density. Rolling shéll be accomplished while the.fill
'ﬁ?'mgteriél is near the-optimum~water content. The rolling of each layergj
:_shall be continuous over its entire area and the roller shall make
gJSufficient passes to insufe thé obtainment of the desired density;. -
Field density tests shall be madé to get.an indication of the
"%“compqction of the fill. Where sheepsfoot rollers are used, the soil may
"”fﬂ"be distu;bed fo a depth of several inches. Density readings shall‘be ﬁaken‘ :

as often as necessary in the compacted material_below the disturbed surface.

'Tf When these readings indicate that the'density of any layer of fill or ﬁortioh I
thereof is below the required 90% density, that layer or portion shall‘be'
':i reworked until the required density has Been obtained.

The £111 operation shall be continued in 6-in. compacted layers as

1ifspecified above, until the £111 has been brought to the finished slopes and

f‘i”ff“{,'grades as shown on the accepted plams.

. "be thoroughly compacted to no less-than 90% of maximum density in accbrdance_'ff]

: - with AASHO Test No. T-180-57 or other comparable density tests. Compaction*53ﬁf;.f"



. Excavation |

v"Suitablé material‘ffom éxcavatioﬁ'shail.be,used in}tﬁe‘fill'and

o “unsuitable material froﬁ eXCavaﬁion shall be'disposed'of.:

‘ Fills Below Water

Fills below water shall be constructed with fairly wellégraded granular -~
‘:material such as coral or crusheéd rock. The material shall be less than
- 6=in. maximum size with less than 30%Z passing the No. 200»siéve for coral

. and less than 15%Z for materials with plastic fines.

‘Surface depbsits of soft ciayey.soils and pockets of muqk-shall be

- displaced or flushed out during placeﬁent of f£fills in wet areas. The
. £ills may be placed by end dumping up to about elevation 3 to form a
g working platform. The working platfdrm shall be brought to a fairly level

. surface and compacted with vibratory equipment.

Controlled fills may be constructed above the working platform.

 Boulder Fills

If boulde:s are proposed to be used in the construction of fills,

bthey shall be pIaced along the toe section of slopes énd at locations

indicated on the plan. The subgrade shall be stripped to stiff natural -

.ground'and shaped to drain. A layer of granular filter material shall be
‘5 placed on it. All voids betweén'boulders shall be filled with smaller:

- granular séils. A blanket of filter material shall be placed agains% |
" tﬁe boulder £1i1l before construction of earth fills behiﬁd or abo?e the -

“E_Boﬁlders‘



.

_Unforeseen Coﬁditions_ﬁ'f

If unforeseen or;undétected critical soil»¢bnditiohs'such'as_soft

-'.3potS'are encountered'during the. field operation, corrective measures

'shall be made in the field as they are detected.

} Rainy Weather

No fill material shall be placéd,‘sprea& or rolled during.Unfavoréble
weather conditions. When the work is interrupted by heavy rain, fill
‘ operations shall ndt be resumed until field tests indicate that the water

; ~content and density are as previously-specified.



. BORING LOGS

fﬂ Szmbols‘

i;‘Symbols used generally are in accordance with the Unified Soil
' .013531f1cat10n System.

_“Where a parenthe31s o) is used the sodil sample was classified
. by visual observation of the sample recovered. :

" Where no parenthesis_"MH"4isvused,%the soil sample was classified
from either the Atterberg limits or sieve analysis test results.

'*  Note

‘ ? Boring No. 83 was. not madeﬂ'
T at this location. ‘ "

Rcck cutcropsfmey'beivisualiy]6bservédj;”'
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— o , . ) V ] " PENETRATION DATA
_§ E T 8 o S g 5 Standard w/ 1o lb.

. . - ° 2 @ _ | Penetration Test : =
= 2 » YN A 5. E% 3# po Eo e N@ewsporfoon
540 . BEL=5'r ¥y g 2 4.5 > 0 0 20 3 4

LOOSE, YTANNISH BROWN .. “. | A7 o
_SILTY SAND “VGRAVEL #.f g Nk
‘COBBLES, N " Jewtr-§ S I R .
Bnownwmzn c.uw Jines /// 817|140 = | =
ZS
: e B
W/ CLINKER. PocKeT || zssN="181A| ROGK FRAGMENT - e
Frwm 4& To. 5- SRR I o B I FUE
'END OF BORWG@10'+. | I | | f
S B A B i R
111 )
i
|
o 7 :,
* ELEVATION ESTIMAT&D ]
Fraom CONTOUR. MAP




3030 WAIALAE AVENUE » HONOLULU, HAWAII 96816 o PHONE 737-7931

WALTER LUM ASSOCIATES [3

- Boring Lo I - |
(’ g Log . . BORING NO. __ B2 ____ Shest No, — of
| projec__ RESORT NO. 2 - : orifer Walter Lum oate 46770
LOCATION Maunalu,a,, Oahu, Hawaii - Field Party _SETO, éLOiZYsER _
Tax Map Key: 3-9-11 rvpe of Boring AUCER (CRCE™)  piam, 3"
— - . O n+ *= .
) ‘ ‘ . . Elev, e = Datum
HAMMER: ¢ ? S " pa sy LG DRAG
Weight___ 120 e ~—
' 30" ' . D . ije_r Llevel O. !
Drop— - — | Time_I1:00AM
SAMPLER: 2" STANDARD SPLIT SPOON - — " Date 476-70
. . i PENETRATION DATA
_§ - $ 4 R § ok Standard
o - - - F . Pei . .
3 % DESCRIPTION ' % % T.E; gé ‘ g ) §u % 3 f:'z : f’nem:mn Teat
T= 2 . . & 2 o o ¢
3 40 ELEV. = O '+ *1 - 0° A 4 5 = §% 3% 3 :('Bll%w. ‘2,3' ‘o;r;)' 40
’GP-) 's?nv,c,RAng tcorm . | I =R | ‘ _
GM ~(conBLES B BOULDERS N o'U’o Al = -1 =] =
S own e 'surEAcE ) |1 Jemicl 82 25 :l
: . 125 |ss4)
X ) C JrE
i ¢
‘ : - 3¢
mu: | ".‘-,‘J‘GRA £ BROWN, SILTY ‘CLA S '
o v?/,/sANo-. P SUTY cLay MY N B l
M . GRAAY CLAYEY SILT ' .. = - I . -
ey - W/ SAND ¢ GRAVEL | W r: 37 1 14/.2
‘ . ravaroek o o] y
S |, W/.CLINKER POCKET .. = |ROLK] FRABMEN]. = H==30/.2'
SO B 1 ' : ‘ ' HAMMER
o N ez o] BOUNCES
END OF BORING @ i3 # .7 ] .
b

*- ELEVATION E6TIMATED. |-
FROM CONTOUR MAP . . (° " 9




WALTER LUM ASSOC!ATES % o 3030 WV_AIALA,E"AVE_N_UE o HONOLULU, HAWAI! 96816 o PHONE 737-7931
Boring Log ,
ring Log . » . . - sowncno. B4 Shoot No. e of
‘pROJECT_____ RESORT NO. 2~~~ oate Walter Lum ASS0C. o _4-6-70
LOCATION___ Maunalua, Oahu, Hawaii Fiold Party LUNING , MAESHIRO
" g " CORE "
: Tax Map Key: 3-9-11 . : Type of Boring AUGER{A -5 Ir ) Dlam 4
‘ = ' T— A —
. I : . Elev. . Datum
HAMMER: # S Dul gt 1 & DRARG
Weight : 140 : Y
- ao" 7 ] ; Water Level . O.
Drop— : = Time 3:00 PM
SAMPLER: __ 2"STANDARD SPLITSPOON ... .. Date 4-6-70
- g PENETRATION DATA
-§ -~ . § . € § = Standard
2 & - 2 o - A 2 . | Penetrati
'_E ik .DESCRIPTION = %E; 2 ?‘_’3 : '953 %: ft enetration Test
- =4 ¢ . & § §a S# pa Fa 5o N (Blows per fool)
: S0 ELEV. = ’2. o° . 2 a8 57 > o 10 20 30 40
GAND CORAL , 5T
CIV)) ¢ {2 I —
. -E\b" AsEAl =1+ = | - )=
. R . . ; ' / \ A
BoULOER R RoCK. | 152 ﬁ\é
be)] WHITE , SAND o Nel 1 - | .
» .y jW/@kAb_'fRA(,MENTs" TR V] o) Y A PR I e B
. lava Rocw SRR I 1 \< ] .» .
‘ - " SO . [/7]Bec| ROCK FRAGMENT | - = 301
END OF BORING €10' % . | -
NOTE . ,,» - . . . LT v‘ i l
',TWO 50R|N65 ATTEMPTED J .
D AROUT |0' APART., . C s
. FIRST ATTEMPT 2'% DEPTH. :
© (PriLLED S To 22 4omm) . :
SECOND ATTEMPY. |0't DEPTH . i o
(tos sHows M2 ipLe) ; 0
T
N
i
AV
*ELEVATION ESTMATED | -
"_FROM CONTOUR MAP. =




Boring Log

WALTER LUM ASSOCIATES B

.85

‘303,0 WAIALAE AVENUE HO_NOLULU, HAWAI 96816 o PHONE i:mmn

BORING NO. _. Sheet No. of
PROJECT RESORT NO. 2 briey Walter Lum Assoc. opwe 4-7-70
LOCATION Maunalua, Oahu, Hawaii Fietd Party LUNWG, MAE SHIRQ_
. . o »
‘Tax Map Key: 3-9-11 Trpe °g_°°"",°, A\'.H’ER( A5 In ) piom. 4
= + —_—
H MMER: ) Elev. - Datum -
A . ) Drill Bit T G DRAG
Weight 140 —
30" Water Level NOT NOITICED
Drop
' T 2°-8S8 7 2% STANDARD SPLITSFPOON Timg  —
SAMPLER: 2"-S 2" 0.D.THIN WALL TULBE. Date &-71-70
Q ‘ PENETRATION DATA
S R O T T LA
3 £ DESCRIPTION : 3 e & ﬁ EE u B enetration Tes _T_g’}:EWALL
Eiﬁ . ¥ § -§ ,5 g“: g* e §"3 € a N (Blows per foot)
240 ELEV. 5+ A"~ 0 - 3 8 5 > o 10 20 3 4p0Ws/0.5
(ML) MEDIOM, REDDISH BROWN | * ] . e ’
CLAYEX S‘LTW/ SAND‘ : -2_3 ! BS—A - )7 - _ - C/-ﬁ'_é/.S' .
LAVA ROCK . b ;/><
. . J / \\ o
voro (4—1045*) s | :
| 5125572\ 85B{ROCK FRAGMENT | - N—=20/0"
: LAVA ROCKR I L § ( o o N RAMMER, BOUNCES
- o JessKE (lsscl. = N0 Reconery | = \
S FEET A —~— 20/0
END OF BORNG @ 7°% © | |
* ELEVATION EATIMATED |
FROM CONTOUR MAP




Lt

3030 WAIALAE AVENUE » HONOLULY, HAWAI! 96816 » PHONE 737.793)

WALTER LUM ASSOCIATES [

Boring Log e mmcm—_sé_._w'm L

PROJECT RESORT NO..2 . orier Walter Lum ASSOC. bwe APRIE 71,1210

o LUNING, MAESHIRO
LOCATION Maunalua, ahul Hawaii - v Fleld Party . 2 MAESH)

Tax Map Key: 3-9—11 " Type of Boring MJGER A-5 3™ /) Dism. 4. "

A 24': %5 —

T - Elev.- i Datum

HAMMER: ' . et it - L.Cx DRAG

ig! 140 ] :
Weight. , 30" " Water Level _NOT NPTICED
Drop — ) — ) Time —

SAMPLER: 2" STANDARD SPLIT SPOON_ Date 4-7-70

PENETRATION DATA

Standard .
_ Penetration Test

P.S/F.
P.S.F.

DESCRIPTION

< ELEV,=24't 7S o

P.C.F.

%

N (Blows per foot) ]
0 10 20- 30 40

Classification
Depth (Ft:)
'Sample No.
Wet Dens.
Water Cont.
Dry Dens.”

P.C.F
Unconf. Comp.
Vane Shear

Sampler

BROWN-WHITE SILTY SAND
‘W/ COBBLES

T
2
L

aenl - (10| -1 - |-

[" ) cH . MEDIUM IR B
T : . BROWN . C.I.A‘/ o 5
: oWy coasuz% . .

. A L) O
S\ &=

)

\§

o y 8;3 e - - - 1

. ,MEDmM BROWN cuwey -
(ML) 'VS|LTw/DEGOMPOSEb Roa: 1

w4

=L YANF:

sec| = |15 | - S L

BOULDER. OR ROEK, | . 1.~ 86D |NO |[RECOVERY | | .- . /V___.zo/.o

l""\
<\)
W

. END oF PORING & 14 o

2

" .

1

! . RS ’ . .
M ELEVATION ESNMATED - d
 FROM CONTOUR MAP . v




(®

WALTER LUM ASSOCIATES o 3030 WAIALAE AVENUE » HONOLULU, HAWA;I 9681'6‘. o PHONE 7377931
Boring Log ! ‘
' 9 9 : . L BORING NO. ._é_l__.. Sheet No. . of
~ PROJECT. _RESORT NO. 2 . Driter Walter Lum Assoc. oy, MAY . 14170
LOCATION Maunalua, Oahu, Hawaii o Field Paﬂy ~ MEYER MAE@HlQO
! - - - . ACKE.K A0
) Tax Map Key: 3-9-11 . Type of Boring AUC"ER;( Diom. 4
" g . 2%+ 2 . N
- , - Elev, Dat —
HAMMER: % S B, e AT aturh
. Y . i it
Weight___ 140 :
) " Water Level NOT NOTICED
Drop 20
L . i : i Time —_—
sAMPLER: 2754 " S5TANDARD ‘7PL\T 6POON o : Date 5-16-10
- Q PENETRATION DATA
.‘_°: - ] . < £ - Standard
8 £ 5 z ¢, & d. 9. 2. | Peneration Test
T < DESCRIPTION £ 3 3 88 %, 84y %4 B
L] . ' Sa X a ga ¢ o 1 f?
580 ELEV.= 2%t % o° A R g ER :(BI:)W' % .0::;) )
N T i A T
1 I AN .
: T U grAl < i2l| - | - | -
MEDIUM, BROWK, T~ ] 4
(6M) biLTY SAND W/ GRAVEL | || v
- f ComAL FRAGMENTS | %
s ﬂ sre| - (i) - | - | - ‘
5TIFF, DARK stzowu;; j\\
SNTY. CLAY. A B I < {
: . oy
. DECOMP..RoCK .. o ‘*/‘\; o
(M L‘) : v/ REDDISH ER.OWN s g i) 11 8%cl - Tl -1 - -
- cLAvey s T IR T -
: ! - o ] % :
O R 29
'Pu\cA PUKA ROCK - Ll /\\§
sl ’,/\\\/ : '_ 7 o
. | [TeY Z{J(\ 87-D| - Rolcw_HrAGHRNT] . | 41
. N 7 } .
END oF BORING @ 160 A :
o ]
]
b B
N 3
0 i
bl ;
'y ;
A (
FELEVATION EATIMATED .
FROM CONTOUR MAP




WALTER LUM ASSOCIATES ] VAN AV HONOLLL, KAWA 510+ HONE 737

" Boring Log -

- ff,"f"?‘-.x : ‘ e RESOR- R - B ' BORING NO. ,____8 8 ———— Sheet No. . : of -
\.‘ 'PROJECT K T NO. 2 ‘oritier Walter Lum Assoc. pye AT 6, 1470
LOGCATION Maunalua, Oahu, Hawaii " Field Party MEYER , MAESHIRO B
- o ACKER ”
Tax Map Key: 3-9-11 = Type of Baring AUGER (RE™) i, 4
: - T ' © 19'x , —_
HAMMER: ) . . Elev. = 32 Darum :
Weighf [40% "~ , ori Bt G- PRAG '
Drop 30" S B Water Level NOT NOTIED -
: F ) — Time  —
SAMPLER: 27449 - ’L f?TANDA_RP L)PL\T ‘)FOON L ) Date . 5-'\'(,_10 g
, . PENETRATION DATA -
5 S : % Standard v )
- - i @ t . o H

3 % DESCRIPTION £ ] -E g% ‘_S’ 5'3 ; w5 w el Penetration Test!

T E . e - £ E S za® pa g < o N (Blows per foof)

93? ) ELEV. =719 1*.? 0? v 4 % 2 8 5 5 o 10 20 2 4

5M MEDIUM DENSITY, _ "4 e
BROWN, £1LTY SAND ¢ T 11T . I
W oRAL S Y 7y N1 ] EESY R STt IR
5TIEF, BROWN,.

1(50) . CLAYEY 5awp .. - | i1
. W/OGRAVEL £ Corzmp-v_. 5 | '
o S N K 17 L5 B S B N
%
.o
| BRI e 21 py e rderss & "30].
' e T s B/ 18870 | = RACK_FIRAGHMENTS] . = T30l
A : ; : ! : : - . .

PUKA  PUKA TROCK 1 /é . : , CHAMMER T
. ; A T BOUNCES T

s BN o , . :
o S| T e 7= |88 0| - NQ RECOVERY - | = - 7 20/0 .
. ENDIOF.BORWNGE@ 15" | = ] : : AMmER
. : L Y ‘ : | poumces

* ELEVATION ESTIMATED. .

FROM CONTOUR MAP




'WALTER' LUM ASSOCIATES [

3030 WAIALAE AVENUE » HONOLULU, HAWAII 96816 o PHONE 737.7931 .

* ELEVATION ESTIMATED

FROM CONTOUR MAP

ring Lo
BO g g ;- ' BORING NO—j’ 6 9 Sheﬂ No. of
PROJECT RESORT NO. 2 ' priter Walter Lum Assoc. Date . MAY 10, 1970
LOCATION Maunalua, Oahu, Hawaii Fiold Porty - THEYER , MAESHIRO '
» : ACKER A -
Tax Map Key: 3-9-11 Type of BovinqAchl’E‘i( ACE ) Diam. 4 e
: ’ It — ' ‘
Elov. Datum
HAMMER: 2 o gy _T.C.ODRAG
: Weight___140 — :
30" - Water Level NOT NOTI(ED
DroP N . Time R
SAMPLER: 1744 - 2" 9TANDARD 6,PL‘T, 45POON Date 5-16-T0
. PENETRATION DATA
a
§ : i - ] . ¢ s 5 Standard
3 : o c 5 z . i. Y. % | Peneteation Test
3z DESCRIPTION £ @ T 84 3. 89 Ty 4 -
T=3 : o Vs 3 2 & ;ﬂ- R poa 2o §a N (Blows per foot)
530 ELEV.2 || 2% o° : 2 6 5 > 9 w0 2 3 4
! 7
(OH) STIFF, DARK BROWN, | |4 /
CLAY (ApoeE) s /D/ saal - {3l - | - - |
! ,
CGTIFF, BROWN . el Nl feeB] - j2s ] - | - | -
W] - cray W/GrzAvez_ | . ,\
| § PUKA PUKA ROCK.. . A
. . . . TR 1’ i 0 '
(C.H) STIFF, GRAY, CLAY.. .~ _\oi B // . '
’ T B 8¢-C] - 13| ~ ] - | - ]] 7.0/5
I VS .. :
/ / HAMMEP. e
o 7/’4\\ " BOUNCES™.!
 PUKA"PUKA ROCK. CT /\/<
o , 1P
15 ] loy - '
el ) 9, /\44‘ Jo ° ~
_ , - - 127 |79%] 84-p| - ROEK FRAGMENTS| - h. 2002
. e "y . ,- U : HAMMER
END’ OF BORING @ |5'L Ao BOUNCRE Y .




Boring Log

WALTER LUM ASSOCIATES [

DO A,BLC

3000 WAIALAE AVENUE » HONOLULU, HAWAI! 96816 s PHONE 737.7931 -

CELEVATION EOTIMATED .~ | .
" FROM CONTOUR,. PLAN 0 |

. BORING NO. - . Sheet No. . L of
PROJECT ~ RESORT NO. 2 oriter WALTER LUM A950C. . HEPT. 2,1970
LOCATION___Maunalua, Oshu, Hawaii Fiotd pany . F UL, TAAKAULA S
Tax Map Key: 3-9-11 Type of Boring *':I":D :UC’F‘K Diam. 2
HAMMER: Elev. - e Datum
' Drill Bit - :
Weight 25 A 2586 20C
D ~ Water Level O.5 1~ o3t | 1.0't
rop. Time 10:70 AM |10:35 AM | ©:50 AM
SAMPLER: Date _D-2-10] 0-2-701 9-2-70
. PENETRATION DATA
c [-%
S - 2' _: < . § s Standard
8 & - £ . H R @ | P ion T
;_g & B0 DESCRIPTION L : %E; é é's 2 ét E: i: enetration Test
£ RING NOTQO A & 2 E < s# pa Ea 5O N (Blows per foo)
380 ELEw: O T i pf “ .5 6 3 > o0 w0 20 30 4
T WATER = e
GRATIYH BROWN, 4= 67
(e cLay w/eAND T |
ROCK OR 4AND T ]
. .—~ N Jy 2. 5 ‘
CEND, OFTBORING @ 3" |7
 BORING Noroo® | ]
. CUELEN.: Ot X o g ,
(Cm T GRATIGH BROWN, - WATER G el A
~ ~ CLAY Y4H0ME' 4AND . S
ROCK. .. - |
END OF BORING € 0.5 | = 1
o 5_
BORING "NO. 90C 7. | "= %
CELEV. 2R T o |
 'BLACK,.ORGANIC CLAY | i 108
(OH) DT MO wWATER | 1= 129)
: ROGIK , N -
END OF BORING.C 1.5 i
A
j . .




WALTER LUM ASSOCIATES [3

3030 WAIALAE AVENUE » HONOLULU, HAWAII 96816 o FHONE 737.7931

i ring Lo A o ' - |
a Boring Log - o porwG NO, 2! sheet No. — of
PROJECT RESORT NO. 2 . . Walter Lum Assoc. 5-21-70
o . - Dnller Date
LOCATION Maunalua, Oahu, Hawaii Fild Party MAKABLA , MAESHIRO -
’ CKER " s -
Tax Map Key: 3-9-11 Type of Boring ALCER (s Otam. o & - -
= g " * ”3"&;,*
MMER: ) Elev. . —— Datum
" W 'ghf 140 ¥ . pill Bit - 1-C. DRASL.
ei - . . - -
30" _ ~ Water Level NOT NOTHCED
DfOp ) B Time
'SAMPLER: .2 STANDARD SRIT SMOON . Date 2:21:10
‘ R PENETRATION DATA
$ - s . £, & 5 |swnen
3 ; ':-f DESCRIPTION : %, % g,:: : § E'G < :; 8 : Penetration Test
£ 8 8 E E Sa 3# & Sa £a N (Blows per foof)
ETE o w .. A& 3 3 2 $ g g 3 (Blows per foo
2wu _ELEV. 33 0 : e 2 > 0 10 20 30 40
I B N )
TTMEDIUM DENSITY SAND” ' I e )
: . w/coraL FEAGMENTS 1 WAl - 12y -1 - - J
£ SHELLS | : P
‘)F') . h /\'\ s
5M ’ o i : : : :
. ;'___ v :\\ . . . )
v o ] I L Wl-1=1- 1 /s
) R I ~ .
- PUXA POKA ROCK . Yy ' ' S
b RN
e 1 KBS . N
- Vdlac [RogqK FRAGMENT] - Lt a0l

LEND OF RORING ® YO'" & ™ 1 i : - HAMMER [ROpNCES

¥ELEVATION ESTIMATED ;
FROM CONTOUR, MAPF




P ST,

WALTER LUM ASSOCIATES [

" Boring Log -

3030 WATALAE AVENUE ¢ HONOLULU, HAWAI!I 96816 » PHONE 737.793

BORING NO. .:9_2____ Sheet No. of

PROJECT__ RESORT NO. 2 . briiter Walter Lum ASSOC. pae-TIAT 19,1970
" LOCATION Maunalua, Oahu, Hawail Fiold Party ~TIAKAULA , MAESHIRO LT
. : y ACKER. " : :
‘ Tax Map Key: 3-9-11 Type of Boring AUGERUNEE Diom,
HAMMER: 7 o . Elev. 7% * » Datum —_—
Weight 140* oty gy G PRAG
ei _
D X 30" Water Level NOT NOTIGED
rop .
- Time J—
SAMPLER: 1"9")'_1" LTANDARD SPLIT 4HPooN Date 5-19-70
g PENETRATION DATA
..‘:’ - é . < E 5 Standard
] & 5 - = E. § i U & | Penetration Test
3 & _DESCRIPTION, = 3 -2;{ 85 % &G t8 94
=12 ' g H Tad SR pa ga  Sa N(B er foot)
5‘89 : .ELEV"??**;[ 0° “ i L 3 & 35 270 e % 30 40
MEDIUM, BROWN, SN ' L
GILTY HAND % L skt oieral - (2l | -} - 1 2515
= CORAL FRAGMENTY o o .
5TIFF, BROWN, l 4/
{lew) CLAY - = , . :
. 5. s VLN . e - .
: am e N L I L B R 1Sl
: : o SN ' HAMMER.
PUKA PUKA RoCK 1 .r",//’é BOUNCES ...
1 X
\\
y N\
o : . o o //// : : . : . .
oL e 76K 9T RALK. FRAGMENTY - 45/
. . END OF BOK_lMG@._ 10.2 ] - ' T RAMMER T
: . S S TUBOUNCES L
-4 [
i 3
1 5
. o !
.
-
.
*ELEVATION BSTIMATED |
FROM CONTOUR MAP |




o,

‘WALTER LUM Assocnmsu

Boring Log

95

3030 WAIALAE AVENUE o HONOLULU. HAWAIL 96816 o" PHONE 737 7931

) e BORING NO. Sheet No. of
PROJECT _RESORT NO. 2 bries Walter Lum AsSOC. pae MAT 181970
LOCATION___ Maunalua, Oshu, Hawaii  Field Pary ___ TIAKAULA  MAEBBWIRO
’ - T : ACKER . o
Tax Map Key: 3-9-=11 - Type of Boring AUGERLA“‘ Diam. s
- 5%
. Elev. Datum =
HAMMEF?., w0 ol gy 1-C:DRAG
We'ghf 30 Water Level N?;
- P el KOTiceD
Drop N — Time  —
SAMPLER: 795~ 1" 4TANDARD 5PLIT 5POON Date B1B 1D
R PENETRATION DATA
c a - —
2 - 2. 3 € § 5 . Standard
8 & - [} - i ® Penetrati T
- DESCRIPTION % T;{ , 'é ‘55 .;* IR T e-ne ration Test
€52 e e L H ga 5 o g2a 50 N (Blow foot)
5 39 ELEV -'r? o 3 a s 2 H 6 S > :::f! ;;;r ;oA 40
(W) MEDIUM, DARK BROWN, | 4
© CLAY ] 1'4%% 93%Al - |50 | - - -
— s}/ (| o38| -rofr FRaaMENTS | - R A
o >\/' 4 HAMMER
e BOUNCES
: 1 N
PUKA PUKRATROCK.. | o >0
. Co 1 | 2 | D3¢ | RoqK FRAGMENTY | - = 35/
- 2/ HAMMER
v " BOUNCESG
- \\\
| V7
T I S
o R (- / : . .
- . o P 2me | ] 930| - No|rECGVERY | T 7 25/.0
| END OF BORING & |5 i ] s B ; HAMMER
' ' BOUNCE S

¥ ELEVATION ESTIMATED. -
FROM CONTOUR. PLAN




5

WALTER LUM ASSOCEATES 303,0'WAI.ALAE AVENUE » HONOLULU, HAWAI 96616 ¢ PHONE 737-793)
Boring Lo o -
g 09 , .. . . G.oRING NO. -;;94" __ Sheet No. e of
pROJECT____RESORT NO. 2 ; - " Driter Walter Dare OAY 19, 1970
LOCATION Maunalua, Oahu, Hawaiil © . Field pamy TAAKAULA | MAESHIRO
: . T AUGER (ACK-EL '4_-1
Tax Map Key: .3-9-11 ] Type of Boring ACE ‘Diam.
. - » " e, - Ex —
HAMMER: - Elev. - Datum
) \a0% . : “orill Bir & DRAG
Weight, 14-0 - :
IR D 30" o Water Leve! 11.5
R , rop— ' ; - Time 3700 P ™
SAMPLER:. 144 -~ 1" GTANDARD. SPLIT 4L POON ) Dafe 5-19-10
r - . PENETRATION DATA
o
‘.§_ - 8 . e £ 5 Standard
. B & 5 = E. 8 - O 2 _ | Penetration Test
?OE DESCRIPTION £ @ T 8¢ 2% t% %5
- % - . g _ 54 m# pa ga £ N v f
353 vt ry o8 4 4 FT 3TN ST STONTR G o
: 4,
LAVA RoCk (CLINKERS) 3 2 -
Vi TRACES OF BROWN, I H 24A) - |15 - -1 -
CCLAYEY SILT . | ] }
. 4 '
- Hes
5. | ' ,
| . MEDIUM,RED-BROWN, | , |74 ﬂ 2B -{28| -] - | - J
eH | CLAY WPUKA PUKA 1 .
1 RO . SR N
. -‘%r,“ - I ) //“
A E - ho. it . . ' _ :
T s-19:10 0 |1~ Sy 1 : 1 S
R ﬂt—_:i : ._16‘7 h\ 94-C| -ROCK__§ KAGMENT$ - - - j%o/.s .
Ll [’ P\
S CAVA ROCK W/ |  _
" BLACK  SAND 5 401
; i “es|- 1 - |o40| - -t o
S ' . ] %‘D/ 24D 21 . —ays
. ~ END OF BORINGC 16 : 4B : : _ +— 27"
o ’ [
. . : d" X
‘”'4:. ) N i | :’i
R 1
z’f. ' i
* ELEVATION ESTIMATED -
. FROM CONTOUR PLAN -~ -




- RESORT NO.7T

& : ' o ce T e . . .
‘ A . TABLE L A - SUMMARY OF LABORATORY TEST RESULIS

BORING NO. . . ' - . gO g2 8% .
SAMPLE.NO. I _ 2 (Top)- ,
DEPTH BELOW SURFACE - - =~ ' f‘ SURFACE 5-68 . _SURFACE 1Z5-
o . o . . . BROWN '”ggg\/“(‘Na.d’:w—‘“ERCWN:__::___—” e e
: L e L STy SAND T ST CLAYITC
DESCRIPTION - = -~ o0 0 WERAVEL | W[SAND oW,

GRAIN-SIZE ANALYSIS
(% Passing) :
 Sieve - Co e ' . R ' :
At e e L 100 . oo, - N
/2" T e e 4% a3l _ ‘
" #20 T = _ 144
#o . .7+ " 00 ‘ ol
#00 T TTELe SR s N :
#200 . b TTALT - 3.0 I

ATTERBERG LIMITS A .
L Air Dried or Natural .. - . NATURAL ~ NATURAL = NATURAL  NATDRAL
. ‘  Liquid Limit =~ .~ o0 45 55 B 9%

' Plastic Limit ' e 14 1) -~ __ 19 _
 Plasticity Index . .. . ¢ | & 15 Y ) bl

Dilatancy . . | puek SLOW S tLow NONE
Toughness L0 sueHT MEDIUM — MEDWM  _Wed
Dry Strength =~ S e SUGHT-MED  MEDIUM 0 MEDIUM ek

UNIFIED SOIL CLASSIFICATION ' _&w MW .__Sc _cH

APPARENT SPECIFIC GRAVITY ~ . = __BG - 2.8

EXPANSION AND CBR TESTS
(Surcharge-51 P.S.F.) R o - .
. Molding Moisture, % e e __ 180 -~ ' SR (e |
Molding Dry Demnsity, P.C.F. = = _ 1019 \ [06.5
‘ Swell upon saturation, Z === 0.4 L X2
‘CBR at 0.1" Penetration ~ - ' 2.2 ) . 5, |

“ MOISTURE-DENSITY RELATIONS OF SOILS ' : .

.- (AASHO T-180-57 Method___). . R\ L A
Dry to Wet or Wet to Dry .= CDRY TOWET DR‘( To V\{ET
Max. Dry Density (P.C.F.) .- = 1049 o
Optimum Moisture (%) - . N U - : : 20.0 -

. REMARKS ‘~

" WALTER LUM ASSOCIATES, INC. [} .
CiVIlL, STRUCTURAL, SOILS ENGINEERS ¥

Date 9-1-10 _ By BT.

~ )



CALLTO

BORING NO,
SAMPLE NO.

- DESCRIPTION

DEPTH BELOW SURFACE

GRAIN-SIZE ANALYSIS

(¥ Passing)

Sieve
1" .
i/2" -
HIA
#10 .
#20

. #40
#100 -
#200

ATTERBERG LIWITS
Air Dried or Natural
.Liquid Limit
Plastic Limit

Plasticity Indexf

‘Dilatancy
Toughness

Dry Strength

UNIFIED SOIL CLASSIFICATION

. REYORT NO. 72

. TABLE 1 ®

APPARENT SPECIFIC GRAVITY

EXPANSION AND CBR TESTS
(Surcharge-51 P.S.F.)
Molding Moisture, 7 C
'Molding Dry Density, P.C.F..
"~ Swell upon saturation, %

CBR at O.l"‘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 (/)

REMARKS ;o

o

[

‘Date 4-1-10

- SUMMARY OF LABORATORY TEST RESULTS -

a4

)

5'- 05’

B

. BROWN

(AN

L WIDRCoMP. Rk

.. NATURAL

55

1%

21

RUICK

" MEDIUM

MEDIUM

(=25}

WALTER UM ASSOCIATES, INC.
CIVIL;, STRUCTURAL, SOILS ENGINEERS

4
£

[y




_. | "~ PLASTICITY CHART
‘/‘ '  PROJECT: REAORT NO. 2 % :

'LOCATION: MAUNALUA ,  OARL | HAWAL. . .. .l

"“_90

80 o . : 2l ' d
N R W' LINE — /
o . 1 . _ | ..eele//,
60 : —— : ~ v -
i N - I ///,/’
50 — — - — ‘ '

40 - . —_— —— i :
' CL 85 SURIFAC

. ] T N |
S o {87

S | | L
BN /ﬁu ‘- © | | MH&OH

INDEX

PLASTICITY

10

0 .10 .20 30 . 4 S0 60 . 70 . 80 .90 100 . 1O - 120 - 130

CoouQuip, LT

WALTER LUM ASSOCIATES, INC.
| CIVIL, STRUCTURAL, SOILS ENGINEERS

DATE_4:1-To__ BY _ca . R |




LY,y L LT AT BT T e A O SRR L malBeiit e Y T e e e TR S5 et T e

MOISTURE-—DENSITY CURVE (AASHO T-!BO 57, METHODA_)
AGGREGATE: 14" M1 S

{ ~ PROJECT: RESORT No.z
B B A .

2 o © MOLD SIZE:
LOCATION: MAUNALUA OAHU, BAWATLL & HANNER Vv &' prer

SAMPLE DESCR!PI ION: BROWN 51 TY é_A_,rx_lQ . BLOWS: 2% (’6R l/A‘(EP\

130

120

1o MAY. DRY D@“‘ \W- 014 ?.QV,\_

/]

/

(ZERO MR VolDe cugyVE
%PCQ\F\C GRAVITY [2.85°

100

90

~ DRY DENSITY (RC.E)
oeTming vowTure PontefT= 16 e )

60

(. S WATER CONTENT (0/0): | Sl »

CiviL, STRUCTURAL, SOILS ENGINEERS

N WALTER LUM ASSOCIATES, INC E

DATE_ '6-”9}105 A

Q7D



""MOISTURE—-DENSITY CURVE (AASHO 'r-ueo .57, METHOD A)

- JECT: RES0RT NO.2 & S
_ FRO AGGREGATE.LMI_N_LL%_ ,

: ~ ONAAUNAL , © MOLD SIZE:_4'"<p 4. A"
LOCATION= MAUNALUA  OAHL, HA\uAu . HAMMER: 10Cb5 15" DROP

| SAMPLE NO:_85-5URFACE. . LAYERS: _&
SL\MPLE DESCRIPIION BROWN CLA\/E\/ 6A!\LD BLOWS: 15 PeA wxw\ .

© . 130

. 120

" Ho

- MA\(,O_FWWGM 10512 PC N o rol sk volos cukve

- SPEQINICARAVITY (2.8

100

N

N[

90|

DRY DENSITY (PC.E)

80|

OPTIM '\M._M‘O\ pTURE LONTE - QCL\_Q ) —

. 70

o e0 SR NN i —
el % . 020 30 40 50 - 60
. .. .9t WATER CONTENT (%) - |

CIVIL, STRUCTURAL, SOILS ENGINEERS

WALTER LUM ASSOCIATES, INC. g

pate_-»-T0 sy X

3-479



 CBR TEST
PROJECT! Kax;om No-2

. LOCATION: IMAUNALUA . GARU, WAWAL .

SAMPLE NO: 60-6URFACE
SAMPLE DESCRIPTION: BROWN sn\1v éA&ﬁ”j'.;..Zﬂji_"jfffj.—,,,”j.i .

- (ool

. oo v CBR PENETRATION DATA °
i L PENETRATION LOAD | LOAD
poo ‘ e 4 . ) -t (INCHES) A (Les) | (PsIP

: . . L~ | | o.025 R EY

0.050 2% | 11

Too — : — —— ——— [ o075 |40 [\
‘ i . : 0.100 boe | 100

, | , o B ’ // ) 0128 118 | 19®
' o ~ "1 | o.1s0 459 | 22
/ T Tets Jess | g
‘ e e - ‘1 0.200 vinel 4o

. | . | | o250 - [\ago| 4e7 |
Do €0 PenETRAT P 242 ngqgj 0.300 |20 | 51%

00 —— ' —— -~ '
400 —— ) T | , I | -] osso0 go | w40
| . o ' ‘ 0.400 |7u5 | 105
. L : '

3
S

Goo

.LOAD (PsI)

90— ' 0.450 |1%10 | 11»
‘ : : : 0.500 1510 | 17
o : ./QBFL\ ®. 01" PENTIRATION =zqﬁw A2 . =
Kl — — T — — - AGGREGATE _Y4"' M1NUg
. : e ( ' . . . 'HAMMER WEIGHT _10L2%
100 VA — i I O L HAMMER DROP__}&"
: . S ' - || No oFBLOWS_ %2
S | | o |+ | ¢ No.OFLAYERS_ 5
i 9’ m[ i T a3 . 04 . . 05 o
;3 5‘_”0 ‘o4  PENETRATION  (INCHES) e e
. TEST RESULTS:
* MOLDING MOISTURE, %. .__1®.0 |
, © MOLDING DRY DENSITY, P.C.F. \e1. 'l
- ~ CBR®@ o.1" PENET_RAT!ON mn
| DATE . ‘[4‘?7"(0 BY_AG - .| WALTER LUM ASSOCIATES, INC.
DATE _ b D10 gy ST, ' . ' CIVIL, STRUCTURAL, SOILS ENGINEERS

inLAIn



CBR TEST

o PR_OJE'CT'? ,'Réeo,mv No; 72'

| '."LOCATIONl MAUNALUA™ o/mu \-\AWA\\

o '-'SAMPLE NO™ 85-6URFACE = o
' SAMPLE DESCRIPTION* P’Y\OWN ¢uwcv eAND _ff;i'

oo ——— I N R ol L I' 1 CBRPENETRATION DATA

/ _ |peneTRATION | LoD | Loap | |
s (INCHES) | (LBS)| (PSI)

0.025 a\ Y

8 . S T R R , R B o080 1% | 4

140 - S E — — —— 0078 |64 |

: » SRR B ' I . , ~ o000 oL 115

S oa2s Hq | 40

_ :m’,o N B | / - T 1 |  0.180 % | 4%
L R E = ' o ' 0175 o |

o1 — OSSOl PENERATpNT: | %200 149 | WD
‘ . ‘ ' AN \RRLpe 7&%' 0.250 296 | 4G

NERY

g ‘ ‘ R _ . 0300 |29 21

/R : | | o380 ko | 147

N ¢ 1 . . . . 2 0.400 416 » \@@

o T [ e [

R . )‘(@P\ @0 ?EN?'RM(MB:EILO AR - L9800 {9k | 1%]

R / I T T AGGREGATE fa" MinNuZ

e _ -] : o || HAMMER WEIGHT . lav%
yal ' S I N L HAMMER DROP___! D"

-0 : — e i —
- _ S T N B P . " No. OF BLOWS __ lo_ -
LY - o o ol ] NeoF LAYERs_;__T_‘f__,__‘-_
- o o7 ' o3 . 04 o5 . oo oot
vjw%p&“’ P‘ENETRATIONO (INGHES) .~ "o o0t e
V_‘-TEST RESULTS: | B A e
. MOLDING MOISTURE, %. ___ b o
- | ' MOLDING DRY DENSITY, P.C.F_10¢ % R T
| CBR@ O." PENETRATION__G.t

. LOAD (PSI)

\

' DATE - p-ho ‘ BY . %T E o ER e | _CIVIL STRUCTURAL, SOWS ENGINEERS

. paTE __ 1o _BY__C. V\ R S WALTERI.UMASSOCIATES INC. E

A_LIN
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GENERAL TESTING'METHODS :

- EXPLORATORY BORINGS AND SAMPLING

- Method for soil investigation and sampling

by auger borings (Tentative)

Method for thin wall tube sampling of
soils (Tentative) '

Method for penetration test and split
barrel sampling of soils (Tentative)

E LABORATORY TESTING

Grading Analysis

‘Sieve analysis of fine and coarse
aggregates , : f

Amount of material finer than
No. 200.sieve In aggregate

vAtterberg Limits

Determining the liquid limit of soils -
Modified as follows: Substitute
Casagrande grooving tool. Tests
conducted from natural moisture
content unless noted otherwise.

Determining the plastic limit of soi1$ ’

Calculating the plasticity index of
soills '

Specific Gravity

Specific gravity of soils '
Modified as follows: 500 ML Pycnometer

Aiv Expansion and CBR Tests

Expansion test and California Bearing
Ratio (CBR)

jCompaction Test

Moisture-Density relations of soils
using a 10# rammer and an 18" drop

Unified Soil Classification

ASTM Designation{ D 1452-63T ;'

~ ASTM Designation: D 1587-63T

ASTM Designation: D 1586-64T |

AASHO Designation: T 27-60

 AASHO Designation: T 11-60

AASHO Designation: T 89-60

* AASHO Designation: T 90-56

- AASHO Designation: T 91-54
 AASHO Designation: T 100-60

Section VIII - TM 5-530

"Materials Testing'' by Headquarﬁerg,
Dept. of the Army :

AASHO Designation: T 180-57

Designation E-3 from "Earth‘

- Manual" by the United States

Department of the Interior
Bureau of Reclamation



. GENERAL TESTING METHODS

ConSolidétion Test o

: Laborator9 Shear Tést7

the Torvane

Laboratory shear test us1ng

. Chapter IX ’

"Soil Testing for Engineers

" - by T. William Lambe .
. The Massachusetts Institute Co
of Technology o

Brochure by Soiltest, Imc. -



.QiI.y

. LIMITATIONS

In general, soil fbrﬁatiéns afelcommonly erratic ana’faréiy»uniform or.'i
‘ -‘f'reguiar. The boring ldgs inaicéte the‘approximafe éﬁbsurféce.soil':
ﬁ‘z>conditioﬁs encountered only at the drill holes where the borinés were

’ made at thg times designated oA the logs and may not represeht conditions
- at other locations or at other dates. Soil conditions and water levels

i may change with the passage of time and'cons;ruction methods or improve-

\ ?1 ments at the site.

During construction, ShouldAsubéurface conditions much different from-

_those in thefSorings be observed, encountered, or otherwise indicated,
‘. we should be advised immediately to re?iew or reconsider our recommendations

. in light of the new developments.

.ﬁ Our professional services were performed, findings obtained and
':recommendations prepared in accordance with generally accepted engineefing -JIV

| praétices, This warranty is in lieu of all other warranties expressed

| or.implied.
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L Vows BETWEEN eouu:aa.s
wm« GRANULA& LI

e e e g

WELL GRADED

134" MAXIMUM TO ..
-DUST Slzes. L.
1859 THAN 107

e

6 FILTER MATERIAL
ORANVLAR MATERIAL

._PAss\uc. No, 260 éleve )

iDOWN To $TIFF GROUND
IAND. SLOPE.To ! DRMN.

‘6 ECT\DN

s s imtrae. mere *
uu.. e i as

INOT.To:SEALE

EIGURE >
" PROPOSED bou‘\_oe_k EILL

.._..__.,;... IS 77'07‘-\\__\
BRRIR ZL«TRN’ "OFF LOOSE MA‘\’E&\AL

TRESORTINO. 277 S
MAUNALUA, JOAHU"; HAwA\l o
STAR MAP KEY:! 3-9-11"" T
, i ... WALTER LUM ASSOCIATES, INC.
o s <7, CIVIL, STRUCTURAL, SOILS ENGINEERS
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