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May 1, 1967

MR. EDWARD PARK .

- Park Engineering, Inc. .
1149 Bethel Street, Room 710
Honolulu, Hawaii 96813

Dear Mr. Park:

Subject: Lunalilo Park Subdivision Unit V-A
 Preliminary Soil Report
(for residential development)
Chapter 23, Revised Ordinances of Honolulu,
1961 As Amended

In accordance with your request, a preliminary soil exploration was made
at the proposed residential development site for the Lunalilo Park
Subdivision Unit V-A at Maunalua, Oahu, Hawaii, Tax Map Key: 3-9-05.

From the field exploration and laboratory test results, it is our opinion
: that the site may be used for a residential housing development. Houses

‘ can be supported either directly on stiff existing ground or on properly
compacted fills constructed from suitable on-site soils.

Unforeseen or undetected conditions such as soft spots or seepage water
may occur in localized areas and will have to be adjusted and corrected
in the field as they are detected.

'All earthwork should be done in accordance with the requirements of
- Chapter 23, Revised Ordinances of Honolulu, 1961 As Amended and the
recommendations contained herein.

‘The report includes a Boring Location Pian, boring logs, laboratory test
results and recommendations. :

Respectfully submitted,

WALTER LUM ASSOCIATES, INC.

- : ) ' (:f%v4.< 4;;124/
S » Ezra Koike

Professional Engineer
- Hawaii No. 1450
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: ‘ - LUNALILO PARK SUBDIVISION UNIT V-A - PRELIMINARY SOIL REPORT ‘
’ . (for re51dent1a1 development) . . . '
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SCOPE OF EXPLORATION

The purpose of this exploration was to determine soil conditions of the
proposed site, Lunalilo Park Subdivision Unit V~A at Maunalua, Oahu,

- Hawaii, for residential development.

This report includes field expldratién; laboratory tests and recommendations

regarding the soils at the site.

FIELD EXPLORATION

Fifteen borings Were’maae at the site. The 1oeatibns of these borings
‘are shown on Figure 1,'Boring Location PlanQ'.Deseriptions of the

o L_ﬂundetlying soils are shown on Boring Logs Nos. 1 thru 15.

thisturbed and exploratory 2- in. thin-wall tube samples were taken during
the boring operation. Soil samples were visually.identified and tentatively

.v;classified in the field In the laboratory, they were subjected to

f'appropriate tests The field identifications and c1a351fications were o

then reviewed and modifimd‘to onform with th resultsﬂoffthe_1aboratory

;tests in accordance with ththUnified Soil Classlfication System




LABORATORY TESTS

Laboratory tests included: ib-place natural density, moisture,content

and.uncﬁnfined qompressioh; Atterberg»limits£ Qpepific ggévity{ grédation; '

" expansion and CBR. '

;A list 6f‘the staﬁd#rd fieid’and Laborétory test methods used for this

p:oject is attaéhed}':;'

A summary of the laboratory téSt results is given in Tables IA and IB.

SITE AND SOIL CONDITIONS

The project site 15 located on the lowef slopes of Koko Crater along the

Lunalilo Home Road. The s0utﬁWgstern portion of thé site 13 an abandoned
| residential area. The southern porﬁion of the site is‘covered with

existing houses. The central portion of the siﬁe is cultivated land.

The remaining land is undeveloped and covered with vegetation.

The land generall? slopes'downward'from the lower slopes of‘Koko Cfater
towards the Lunalilo Home Road with grades varying from 4 to 12 per cent.
Fro@ the field exélorations and laboratory test results, the soil
‘conditionsvat the site may be generally described aé follows: & surface
layer 5 to 16 ft of medium to very stiff, brown silt and clay (ML and MH)
underlain by ;gyefs pf stiff, yellowish-brown silt or volcanic tuff with
degrees of hardness. For more detailed descriptions, refer té the |

boring logs.



Water was encountered at Borings Nos. 1, 2, 5 and 6 from about 12 to 15

ftvbeloﬁ'the existing ground surface.

In general, the proposed grading at this time is to use cut or fili'slbpes-

of less than 20 ftAin height.

In the opinion of the Soil Enginéer, the on-site soils have Sufficieht
strength to support the fills and the light residential structures

proposed.

DISCUSSION AND RECOMMENDATTONS

In general, the on-site soiis afe suitable for the construction
" of the*proposed'fills. .The construction of‘the proposed £fills
should be done as’requifed By tﬁe F.H.A. Data Sheet 79;¢;
  fRevised Ordinanceézof?Hohdlulu; 1961 As Aménded3 and as reéomméﬁdéa
7 §¢1§w:_ . | _ o ‘_
| 1. -Topsoil énd‘stockpiled:soiis should be;eithef (a) stribped
to stiff natural ground or (b) séariiiéd and recompacted

before the placement of fills.

2. All hard surfaces along existing access roads should
be scarified down to stiff soil and recompacted to

match the density of the surrounding soil.

3. VWhere fills are proposed, the bottom and the sides of
irrigation ditches should be stripped down to stiff
natural ground and recompacted to match the density of

the surrounding soil.




’ o : L b A1l fills should be constructed in approximately level
layérs starting at the lower end and working upward;
‘5. All f£ills should be laid in 6-in. compacted layers with
a relative density of at least 90% of AASHO T-180-57

“density. .

6.  01d éesspools»Shbuid Beféccﬁfafgly located .on theigrading

plan‘aﬁd propefi&Jbackfilied‘befoté.any‘gradihg work is
étatted, The recommended procedure for proper backfilling

is outlined in the '"Proposed Specification for Earthwork."

| 181oges

i L Cut and fill slopes of 2 horizontal to 1 vertical or flatter should
‘, - "be used.
'Slope adjustments or other precaiutions may be necessary if seepage

zones or soft .spots are encountered in localized areas.

If slope heights (top to toe) greater than 25 ft are considered,
8-ft-wide benches should be placed at height intervals of about
» ;25‘ft in both cuts and £fills. The soll engineer should be advised

/:f; ,of‘any cut or fill slopes higher than 20 ft.

. -.For‘brotection against erosion during construction, it is recommended
that runoff water from rainstorms be controlled by berms or other

b'.approvedfmethods.




.The surface of fill slopes should be compacted'with a §heepsfoot

.roller'br by cat-tracking.

i:‘SIOpe planting is recomménded on cuﬁ and fill 310§es to- minimize
“erosion. For this project, common Bermuda grass (manienie) is
" recommended. ‘ The planting process may be either by hand sprigging

or by the hydro-mulch seeding process or by comparable methods.

It isvestiﬁatéd that céntinued initial maintenance of ébout BO,days
-iAwili normally produce 60 to 90'per~cent cOVerage.; After the‘initial'
”;maintgnance period, tﬁe.Bgrmudafgrass wilIAnormailflprodﬁce #
1COveragefof pérmaneﬁt piahting*in'ébout 3 months. |

<

" For planting guidance, see the attached "Proposed Specification

~for Slope Control Planting.'

Foundations
If earthwork is carried out as specified, the Stiff nétﬁrai ground
and properly cqpstructed fill should develop adequéte.bearing values
go support the pfoﬁssed light residential structures. Some recommen-
dations for fOundation construction are: |
1. Bearing values for a given soil usually Qary with the
size and depth of the footings. For the proposed light
structures, bearing values of 2000 p.s.f. on compactea
£111s and 3000 p.s.f. on stiff undisturbed ground may

be uéed.




2, Becccse o;:the dowﬁhill creep effect of éoilscon a slope,
SOmcfsettlement may occur near ﬁhe tops of slcpesc-
Therefore, for slopes of about 15 ft cf more.in‘height,

cu»bﬁildings should be plcced abcut 15 ft,f;om thc £0ps'cfi
slopes. lThis éistaﬁce_may BebprOportionately reduced'ﬁc:

* for lower.'slopc.héighﬁs, e.g.s 10 ft for 10-‘ft»-hi'gh gloﬁ"es‘;:"

--but in no case should it be | closer than 5 ft from the

‘top of a slope.-

3. Construction of retaining walls on side slopes should be
avoided unless the underlying materials are very stiff

~or hard.

-4, Good.surface drainage away from the foundations of the

proposed structures should be maintained.

~ Pavements
In general, a rOugh_eStiﬁate of the roadway pavement thickness for
‘the light residential tfaffic anticipcﬁed is as follo@s:

1. Wearing course - 2 in, asphaltic concrete.

‘2; Base course - 6 in. base course over a prepared subgrace.
c[Lccai adjcstments fegarding subbase requirements can be made in'the

51fie1d as conditions afe encountered at subgrade levels,

It is recommended that the subgrades of roadways and parking areas be
.compacted and shaped to drain. Outlets should be placed at low poxnts
;of roadway and parking area proflles to av01d water pocketlng by

7running bleeder plpes lnto catch baSLns at low points of the subgrade.




. PROPOSED SPECTFICATION FOR_EARTHWORK

. LUNALILO PARK SUBDIVISION UNIT V-A =

ﬁéeheraiubescriptiéh’

This item shall consist of‘ali éiearingﬂaﬁd grﬁBbihg, removing of .

éxisting structUres;‘preparing,of land to be filled, exéévating'and

filling of the land, spreading, compécting énd testing of the fi11, and

all subsidiary work necessary to complete the grading.

Clearing, Grubbing and P:egaringrAreas to be Filled

All vegetatiOn'aﬁd rubbish shall be removed and disposed of, leaving
the disturbed areas with a neat, debris-free appearance,

All vegetable matter shall be removed from the surface upon which
fill is to be placed., All topsoil and stockpiled soils shall be (i) stripped
to stiff natural ground or (2) scarified and regompaéted before the placement
of fills, All topsoll encountered at finish grade shall be scérified and
recompacted; “ |

All hard Surfaces along the existing access roads shall be scarified
down to stiff soils and recqmpacted to match the density of the surrounding
soil,"

Where fills are pfoposed, all loose matefial'along the botﬁom and the
sides of irrigatioﬁ &1tches_sha11 be stripped down to stiff natural ground
and recompacted to match the density of the surrounding soil, |

Where fills are made on sloping areas steepef than 5 horizontal to

1 vertical, the ground at the toe of the slope shall be benched to a

-1-



i

-generally level condition._ As the fill is brought up, it shall~be

continually keyed into the stiff natural ground by cutting steps into '

the hillside and compacting the fill into theSe steps.l_Ground slopes

i-_ which are flatter than 5 horizontal to 1 vertical shall be benched when d

fd”uﬂ considered necessary by the Soil Engineera :

Materials

Fill material shall consist of on-sitedsoils approved by the Soil

Engineer and identified in a soilvreport aCCepted by'the F.H.,A. The soils

]

" shall contain no more than a trace of organic matter and no particles

larger than 6 in, in diameter, Also, it shall contain no more than 40%

gravel (i sieVe to 3 in, sieve sizes) and no more than 10% cobbles larger

. than gravel and Smaller than 6 in, in diametet;. Fill material placed

in the top 2 ft of’ fills shall conta1n no more than 30% gravel and any

material larger than grave1.

Placing, Spreading and Compacting Fill Material o *

The selected fill material shall be placed in level layers which,
when compacted, shall not exceed 6 inches, Each layer shall be spread

evenly and thoroughly blade-mixed during the spreading to insure uniformity

: of material and moisture content within each layer,

No rocks or cobbles shall be allowed to nest and all voids between
rocks must be carefully filled and compacted with small stones ot earth,

When the moistute content of the £fill material is below that specified
by the Soil Engineer, water shall be added until the moisture content is

as specified and assures a thorough bonding during the compacting process,




After each layer has been placed; mixed and spreédAévenly,vit'shall
be thoroughly compacted to no less than 90% of maximum density in accbrdgnce
with AASHO Test No, T=-180-57 or other co@parable density tests, Compaction
éhall £e wlth sheepsfoot rollers, multiple-wheel pneumatic-tired rollers
or other ;ccepcable‘rollers which shall be able to compact the fill to
.the specified density, Rollihg shall be aécomplished while the £i1l

material is at the specified moisture content, The rolling of eéch.layer’

. shall be continuous over its entire area and the roliervshall make

sufficient passes to insureathe obtainment of.the desired‘density,f-

1Fié1d density tests éhall be made by the Soil Engineer of the
cbﬁpactiOn-of each layer of fill, Where sheepsfoot rollers are used,
the soil may be disturbed to a depth\of several inches, Density reading
shall be taken in the compacted material below the disturbed sufface_as
often és necessary'as determined by the Soil Engineer, When these
readings indicate‘that the density of any layer of fill or portion
théreof is below the fequired 90% density, thét layer or portion shall
be révorked until che_required denSity has been obtained,

The £i1l1l operation shall be continued in 6~-in, compacted.layers, as
specified above, until the fill has been brought to the fin;shed s1opes

and grades as shown on the accepted plans,

Eackfill of 0ld Cesspools -

‘The following procedures shall be followed for backfilling:

(1) Siludge Removal

Remove the sludge from the bottom of the old cesspool

by (a) pumping or (b) by clamshell or any other suitable

-3-



(2)

(3)

'waj. The material shaii be disposed‘pf away'ffom the .
. site, The completeness of removal shall be verified by

.~probing and shall_be less than 12 in. at the bottom,

Granular Fill (below 3 ft from finish grade)

Use granular material, uniformly graded from 6 to 0

) incheé. The fines passing the No, 200 sieve'shall be

:iesé than 10%. The ﬁaterials shall be placed in thinv‘;

) 1ayers'(12'ih; maximum) andrcompacted with vibratory
 ; equiﬁmeﬁt to‘QOi vaAASHO T=180-57 denSity., Ramming

’eachjlayer into place with a clamshell bucket will be

allowed. The granular fill shall be wetted before
placement into the cesspools, Sufficient compaction

tests shall be conducted to verify that 90% compaction

is obtained by the construction method selected,

Top 3 Ft of Fill

Linings encountered in the cesspool within the top 3 ft
from finish grade shall be removed, The fill within
the top 3 ft from finish grade shall be constructed from

on-site soil in thin layers (6-in, compacted thickness)

to 90% of AASHO T~-180~57 density. The materiél at finish

grade shall blend with the éurrounding soil,




Excévation'
Shpuld‘ghyvunforésegn'critiéal soil»formations be_encodntéred;at

_or. near’ finish grades in cut areas, ‘additional’investigations shall be . -

;madé byfthe Soil Engineer, COrrecti§é meésﬁreé shall be evaluated and
jifield .adjust‘mentzs shall be made in these areas.
Suitable matgfia1 from,excavation shall be used in the fill and

all uﬁsultab1e~ﬁateria1 from excavation shall be disposed of,

Soil Engineering ngvjcgs

The Soil Engineer shall observe the filling and compacting operations

and make necessary tests in accordance with the specifications,

Rainy Weather

" No £111 material shall be placed, spread or rolled during unfavorable
weather condicioﬁs; When the work is Interrupted by heavy rain, fil1l
. operations shall not be resumed until field tests by the Soil Engineer

indicate that the moisture content and density are as previously specified,

;‘ ‘S



PROPOSEDVSPECIFICATION FOR SLOPE CONTROL PLANTING »

BERMUDA GRASS

: LUNALILO PARK susoxvrszou UNIT V-

‘ "1,t~ne'se'rigptian |

The Contractor shall‘provide all materials,'equipment and~labo

necessary to complete the work Slope control planting shall consist of

ff‘fhand sprigging or hydro-mulch seeding, fertilizing graded and disturbed

areas, and shall include continuous care and maintenance in accordance

with theseée specifications. L

" Materfals <

Seed
‘VJ Permanent grass seed for hydro-mulching shall be hulled Bermuda grass
:"'(Cynodon dactylon) Seed quality shallfhave a minimum purity of SSA, 4.5*' |

minimum germination of 80%, and weed content not exceeding 1/2%.

Sprigs o | |

‘Sprigs for hand planting shall be freshly dug, live vigorous common
Bermuda grass (manienie). Sprigs shall have runners approximately

4 in, in lengthdwith well-developed root systems., They shall be free
of foreign seeds, roots, plants andvgraSSes, and shall be protected

against drying out prior to planting.
Fertilizer - . L : -

Commercial fertilizer for‘sprigging or hydro-mulching shall be 10-30-10

for uSevduring both the grassing operation and the maintenance period.



nghlch for hydro-mulching shall be specially processed fibe_ containing '}éi»;%f;
.ﬁ'iifno growth or germination inhibiting components _ After addition and -
"agitation in the hydraulic equipment with fertilizers, grass seed,-
n'vwater, and other additives not detrimental to plant growth, the fibers-
‘shall form a homogeneous slurry. When hydraulically sprayed on the
‘tvsoil, the fibers shall form a blotter-like ground cover which readily

pabsorbs water and allows infiltration to the underlying soil

' Water ‘:f?~;j: R ,f} : K

o 1., Water shall be furnished to. the Contractor if existing water lines

service the area.

.2 If water is not .available on the jobsite or if there is insufficient
volume or pressure to perform grassing and maintenance operations,

" the Contractor shall supply all water required.

3. The Contractor shall furnish all labor, materials and equipment
necessary to install all temporary water lines, valves, ete.,

and upon completion of the work shall remove all such equipment.

Planting Me thods

Soil Pregaration'lﬁ

1. The top layer of soil on the slope face shall be fertile and shall

permit a normal growth of grass. It shall be free of extraneous

materials harmful to plant growth.

o e P B S e



» Slope areas incapab'; of supporting plant growth shal hav

1topsoil spreadvand compacted prior to grassing operations.

hall be wetted to a depth of 4 to 6 tnches.

o ',"-'f:f’App1y fertilizer (10 30 1o) evenly onto the soil surface at the

v'minimum rate of 1, 000 lbs per. acre.

f ~ Planting by Sgrigging:"’

iﬂl. Apply fertilizer,'as‘specified, to slope surfaces prior,to sprigging.:”"

2. The grass shall be sprigged 6 to 8 in. apart over the area and

- Plantiqg,bv Hydro lching
”l,w The seed, fertilizer (as specified), and mulch shall ‘be applied

with approved hydraulic equipment
2. The seed shall be applied at a minimum rate of 2 '1bs per 1,000 sq ft.
- 3. Mulch shall be applied at a minimum rate of 1,000 1bs per acre.

ila. Areas inéccessible to hydro-mulching application shall be seeded,

fertilized, and mulched by approved hand methods.

" Maintenance

Initial

Maintenance shall commence simultaneously with hand sprigging or
hydro-mnlching operations and includes watering, fertilizing, insect

and disease control, and protection.. -

immediately‘covered with soil and then_tamped.:i

o

i
o




Watering .

1. After planting, the ground shall be continuously kept moist for

N

the first 14 days.

2. VWhen the grass begiﬁé to cover,_reduce the frequency of watering

and increase the length of the watering period.

3. VWatering shall be done in a manmer that will prevent erosion due
to excessive application of water. Watering equipment shall be

of a type that will prevent damage to the planted areas.

Fertilizing
~ . 1. The first maintenance application of 10-30-10 fertilizer shall
be applied 14 to 21 days after planting at the rate of 400 lbs

per acre.

2, Apply a second application of 10-30-10 fertilizer again 14 to 21

dayé thereafter.

Insect and Disegse'qutrol
Regular inspections shall be made; if required, suitable insecticide

or fungicide treatment shall be applied.

Protection
. Planted areas shall be protected against traffic by providing proper

. safeguards as needed. »Repair“and replant damaged areas promptly.




Acceptance

Repair
The Contractor shall replant and fertilize areas failing to show
sufficient growth to produce a satisfactory étand of grass at the

time of final iﬁspection.

Completion

Maintenance of the plant material shall continue until the specified
percentage of plant coverage is established uniformly on the cut

and fill slopes and approved by the Slope Control Specialist or the

Landscape Architect.




'*7: PROPOSED SPECIFICArION FOR_BASE COURSL

*l LUNALILO PARK SUBDIVISION UNIT V-A

3*Materia1s

':f The base course‘for use under.floor slabs shall consist of - clean

crushed rock,’gravel, coral cindefs ‘or other material as approved by -
,the Soil‘Engineer.-vIt shall be free from adobe, organic matter, and

. other such deieeerious substances.

Grading | ‘ |

~The base course material shall have the following gradatlon'i" 
SR _S__Le_v__e_ - ‘ . 7& Passigg

amsq,

f;leooz,~

'._Cqﬁggcting v '[fff.jf'fl  : °j.eyf:
The base course materiel sha11~be ﬁhefpugh1§ compacfed‘withl

- vibratory or other approved equipment. .
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WALTER LUM ASSOCIATES

Boring Log
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N ; R il g ‘Water Leve! NOT ENCOUNTE D\ED
Drop S , — . v .
. X . . i me —
SAMPLER: 2" 0.D. THIN WA[L TUBE SR Date 2-24 -G7
. ' — ) - — . PENTRATION DATA
5 - . . . 270.D.THIN
£ 3 $ & % S 1 WALL TUBE
- DESCRIPTION e e A&y ™" §3 fg Pu a%‘vzg;gg
v %,::_é . 3 T E o 5 S g;; gg Blows Per Foot w <
R il ELEV. = 17.5¢" § o 4z g &% 5 3o ®a /10 Jb. SLEDGE
R MEDIUM -~ . _J,_. :
o TANNISH BRONN : ‘ 5,
- SANDY SILT D B |
W/GRAVEL . LAl
. Wl & DECOMPOSED ROCK = e
§ ) - N \ n- . Al o]
: : (@} Al il
AR = — W
R P sriFF To vERY STFF | 5.
. 1| = REDDISH BROWN ' S (5 1
.- ' o2 CLAYEY SUT 7
' , Ol W oﬁcowoseo ROCK ] fﬁ
. o - r" 3
.: = 123
A
’ ] 1E
4
C STIFF - ‘ 0.1 . F 3-A 03 | 44 | 18 D250l - , 5 5,
L ML © 'REDDISH BROWN — N/ ‘ . _ ‘ 7 s
- . 'SITY CLAY - 4 K
., W/ DECOMPOSED Rocx " \ . , _
Cem ~ STIFF_TO VERY STIFF | 3-8{100 | 50 | 67 [2600| .- ' &, 15,
ML - YELLOWISH BROWN. . , 7 T
"SANDY SILT ~ -
W/ DECOMPOSED ROCK : &
' 51 k | : -
 MEDIUMTo STtees . - | 3-C|107 | 53 | 70 |4170| - Y T
ML LIGHT BROWN, SILT . - L
- W/TRACES OF ¢
'DECOMPOSED ROCK |~
: B 12525 [100| ~ | - 3y,
DENSE TO VERY DENSE -5
GRAY, GRAVELLY SAND. —
20_|
S GRAY ' a
_ DECOMPOSED ROCK :
‘ — - 4' - -— p— 25 ‘l
o g
ELEVATION ESTIMATED . . -
FROM CONTOUR PLAN . -
J




WALTER LUM ASSOCIATES fj

) " 1019—A UNIVERSITY AVENUE » HONOLULU, HAWAII 96814 = PHONE: 990-471

ina L .
Bori g tog BORING NO. 4 Sheet No. ] of ]
PROJECT LUNALILO PARK SURDIVISION UNIT V-A  prier WALTER LUM ASSOC.  pate _2-24-G6T
LOCATION __MAUNALUA , OAHU, HAKNAN. . _ Field Party ___ MAKAULA , GLORY, RACUYA
TMK & %.9_-05 Type of Boring W)Diem. 3
 HAMMER: ;lm:- 25t * Daturh =
. rill Bit ~
Weight__10 Ib. SLEDGE. HAMMER e T endouTERID
i IV 4 B
Drop — — ‘ Time —
SAMPLER: 2" O.D. THIN WALL TUBE Date 2-24-GT
. PENTRATION DATA
s ; L § . [ 270.D. THIN
E:E peschipTioN % .‘i 3 % iE 't-’:* {E ‘éz 2§ Blows Per Foot . aL0W5/O~5'DGE
530 _ ELEV.= 25+ g w a 2 2 & 35 £ o0 10 20 % 4« HL;?&%SLE
MEDIUM ' i _ .
TANNISH BROWN — 4 114-A|104 | 26 |82 |3390] - | : A/
MH SILTY CLAY t ; % . Yt
"W/ DECOMPOSED ROCK. 1 W O -
' - NP : : e
. - 1 K Aaslioo| wios || - A % e
BROWN : Mo ' e 2775
DECOMPOSED ROCK o iy 3
- ] &z .
| ”]7 4cint {32189 - |- A
—] > N » . . ) . ] .51 .51
. VERY STIFE - f
MH TANNISH BROWN - ?
SILTY CLAY 10| , s | : :
| - : [’] 4-D|105 |42 |74 less0| - | | 2, 2%y
MEDIUM T
ML . "LIGHT GRAYISH BROWN [ 7]
SANDY ST =
_ s
= H 4109 2% I N N &, 9.9
1 U 4-E1109144 | Te | %%%
ELEVATION ESTIMATED
FROM CONTOUR PLAN -




WALTER LUM ASSOCIATES

1019—A UNIVERSITY AVENUE o HONOLULU, -HAWAII 946814 o PHONE: 990-471

,Ben-p,g.Log o:‘ cufslope - ' iao.RlNGNo_iA___»sruw m‘.. PR

. . PROJECT NAULO PARK SUBD}WS QN UN'TY -A Dritter WALTER LUM ASSOC. Date __2-23-6T-
o LOCATION __MAUNALUA , OAHU, HAWAIL Fold Perty __ MAKAULA , MAKISH] . GIORY
“ v S : Type of Boring _ — Diam. =
HAMMER: Elev. 19+ Datui =
) Drill Bi :
Weight .~ — '
. o T, R Water Level =
» Dl‘Opj S — — E— ———— Time -
SAMPLER: — ) Date . —
‘ g PENTRATION DATA
§ - 3 " € 3 -1
2 $
2 & DESCRIPTION i‘ e A ‘§ éu. “ u %u;
£2_% : g LY S U §v ev p Per F
- £%3.8 ) ? g _E E ° o g »a ga 5“ slows Per 00t
: 38T »ELEV';.v;gt*;—ﬂ 5. ] -87 73 - ] 5 0 10 20 I 40
DENSE _ 7 -
TANNISH BROWM. - - . B VIR
SANDY SIT . Al
W/ GRAVEL _ it
& DECOMPOSED ROCK S A
w v ] Rifil}
5 s_| W
0|  STIFF, BRONN . - g
| cLAYEY ST | 4 h
S| W/ DECOMPOSED" ROCK. .
v ' . ~ - /S/
— 4
A
7 N
1O——-4 |—//

*ELF_VAT\ON ESTMATED - |
FROM . CONTOUR PLAN S ER A I R P A




'WALTER LUM ASSOCIATES

Boring Log

. "1019—A UNIVERSITY AVENUE * HONOLULU, HAWAII 96814 ¢ PHONE: 990-471

. _ _ ‘ BORING NO. 2 Sheet No. 1 of !
PROJECT LUNALILO PARK SUBDIVISION UNIT V-A pijjer _WALTER LUM ASSOC. bate .2-28-=GT
LOCATION __MAUNALUA . OAHL . HANAI " Field Perty __ MAKAULA . CANTORNA , GLORY

. e of Boring AUGER(MOBILE) .37
TMK . : 3:9-00 Tvpe of Boring SUGLRIZ ol
HAMMER: Elev. 145 ¢ Datum =
’ Drill Bi
Weight__10_{b. SIEDGE HAMMER s —
D . Water Level 12.0
[o] .

rop Time_11:00 AM

SAMPLER: 2”7 0.D. THIN - WALL _TURE Date 2:-28-G7

“““ P PENTRATION DATA

e ) ) g 270.D.THIN

@ g 2 ¢ F 4 O § WALL TUBE ~

k] . 1ON = w 5w wu w SAMPLE
3 £ DESCRIPTION £ 2 ,§0= 8% w Bul 5LOW5/§5’
238 Lo,k & § B~ 3% 3¢ 88 3 bow per oo | R/I010, SLEDGE
330 7 ELEV.=M-.5“:"}§ ) 3 > > 0 10 20 30 40 avnER

MEDIUM TO STIFF B ) .
ML BROWN, SILTY CLAY ' , #5S
w W/ GRAVEL - =
8
ML D STIFF, BROWN ’
K| SITY CLAY . N
v/ ' _}
'5_‘_{ e ‘ ‘ .
sriFF . 5-A| 108 42 |76 |8230| & , 4,
ML BROWN, CLAYEY: SIT 7 ‘ /'5 %5
W/DECOMPOSED ROCK ] ¥ :
STIEF TO VERY STIFF 7 ol 9-Bl 9% [ 47 |5 |~ | = 1o, 2,
ML YELLOWISH BROWN ) ' LA
ST .7 *
W/ DECOMPOSED ROCK -~ IO__W
- 07143 {75 | = | - Y. Y.
MEDIUM DENSITY _ B N R PR /‘5 -/5
M BROWN, SILTY" SAND. -1 ‘ ! :
W/ GRAVEL . -
1. 032590 | - | - -
MEDIUM DEnSITY . |l ¢ i3 /5
. DARK GRAY : PN I e | : vt
SM SILTY SamD o - od e | A,
: W/TRACES OF GRAVEL - . B
) o - WL g
MEDIUM DF_NSITY.V —
DARK' GRAY, SAND |59 e ‘
o o o |recolveryD
| o [RECOVERY : % % Y
sToPPED BY ROCK: | o} kit S RN S RSO R 2y,
OR BOULDER . : . Y
ELEVATION ESTIMATED
. FROM CONTOUR PLAN




1019—A UNIVERSITY AVENUE -« HONOLULU, HAWAI! 96814 o PHONE: 990-471

" WALTER LUM ASSOCIA‘TES B

| . g g " " BORING NO. © Shest No. — ! of !
@ | peojeer LUNALILO PARK SU%DIVISION JNiIYA Driiter WALTER_LUM_ASSOC. . pate _2228-GT
LOCATION MAUNALUA . OAHLU, HAWAH . Fietd ‘Party ___ MAKAULA . CANTORNA , C,LC/JPY
/
TMK.: 3-9-05 Type of Boring AU(ER( MOBILE)  Dism, 2
HAMMER: ' - Elov. — 22 “‘ i Datum ===
Weight. 10 Ib. SLEDGE HAMMER il
Drop . . . . Water Leve! ]5 O
U Time_2:00 PM
| SAMPLER:. 2" O.D.THIN WALL TUBE Date _2-28-67
| — PENTRATION DATA.
| 5 - . “ g 270.D. THIN
. £ P 2 4 B i 9 3§ WALL TUBE
3 £ DESCRIPTION : o e &% Y T b gt\&%/ggs,
| £ 8 8 3 5o 2R ga 22 a : -
| 533 ELEV.=-22'1* O§ - 5 OE% 2T FT 5% 5V 0" TaTw w0 W/10 1. SLEDGE
- : MEDIM 4 fMle-al 90 | 32 | o8
MH TANNISH BROWN A R s R M Yt U5
SILTY CLAY 4 :
. N
VERY STIEF o i —N : :
0 . : : .
MH gAnLTTTYLEgLA?/RONN o Je-B| 101|237 | T4 [12,500 - ?_o/ 2,
W/ DECOMPOSED ROCK 5 T ' N R
STIFF TO \/F_RY STIFF d ’1
MLl - YELLOWISH BROWN — '
" SANDY SILT 6-=C|9 |46 |0 | = |.— _ 0, 2
I/ DECOMPOSED ROCK — , ‘ A
: ] M
_ ©- MEDIUM TO. STIFF . 0 £ } .
i LIGHT BROWN . 4] -
ML SANDY ST ~ ©-DI98 | 71 | 58| 3E0) - | | '%’ 95 %
W/ TRACES OF GRAVEL 4 .
' 7T
5 © DENSE - 1 F
GRAY SAND. - S N B -
w/ TRACES OF - GR. Sl we
1=
‘ . " ELEVATION  ESTIMATED
- : - FROM CONTOUR PLAN




WALTER LUM ASSOCIATES B

" 1019—A UNIVERSITY AVENUE « HONOLULU, HAWAIl 94814 e PHONE: 990-471

ELEVATION ESTIMATED *

FROM COMTOUR PLAN

| ‘ Borlng Log BORING NO, T Sheet No. l . of i
T PROJECT LUNAULO PARK SUBD’WS!ON UNIT V-A briner WALTER _LUM _ASSOC. pate ._2=1-GT
LOCATION  MAUNALUA . OAHU, HA!NAH Field Party MAKAULA, CANTORNA . GLORY
IMK : 3.9.05 Tipe of Boring AUGER (MOBILE) Diam. 2"
HAMMER: - Elev. 315+ Datum ==
i . i . Drill Bi
Weight__10 1h. SLEDGE HAMMER e ——
— Water Level NOT FENCOQUNTERLD
Time = —
SAMPLER: 2" 0.D. THIN WALL TUBE Date 3—i- &7
o, PENTRATION DATA
g _ . E 270.D.THIN
: 2 £ 4.8 4. 0 B e
3 5 DESCRIPTION £ , % ‘§3 e 840 54 08 ... BLOWS/0.5
£z 8 , & B E sa 3R pa ga ga Blows Per Foor W/1015. SLEDGE
585 ELEV. =315 176 o a 2 § a S >0 10 20 30 40 S en
ML MEDIOM , B ROWN '
. CLAYEY SILT - :
: R 5 T-ANT |28 |91 |- | — %
'MEDIUM O™ STIEE:, : ] g
CMOTTLED. TANNISH BRo_, M R IR
SSILTYr CLAY - el = bio = | =) 2
w/ DECOMPOSrED _,ROCK.._; SO R
7:c |109| 32 |83 {Boed -
VERY, STIEF: || 1 E
P TANNISH BROWN 1 o
SUUSILTY CLAY Co ] 1 e ‘ o . :
‘ R 70197 | 37 |71 |moood — ) 2
© DENSE B B
GRAYISH BROWN | — e
GRAVELLY SAND. - - |15 - ,
1 R |- | % 19,




WALTER LUM ASSOCEATES . :1019——-'A UNIVERSITY AVENUE ¢ HONOLULU, HAWAII 96814 o PHONE: 990-471

Boring Lo ‘
. 'g Log _ , BORING NO. 8 Sheet No. — 1 of !
PROJECT LUNALILO PARK SUBDIVISION UNIT V-Apiner WALTER LUM ASSOC.  pate _2-28-6T
LOCATION ____MAUNALUA , OAHU, HAWAI Field Party MAKAULA | OSHIRD ; GLORY
—— . "
TMK ! 3-9-05 Type of Boring AU’GER(MOB'LE) Diem. 2
*A
HAMMER: ) Elev. 301 - Datum ——. -
. ill Bi
Weight__10 b, SUEDGE HAMMER. e S—
D _ Water Level NOT EMCDUNTERE]
. rop l;- ) ‘ . . Time N
SAMPLER: 2 _OD.THIN WALL TUBE . .. L Date 2-28-G
' __PENTRATION DATA
5 2 g 270.D.THIN
g z $§ 4 5 s © WALL TUBE-
£38 L 52 R L2 §& §2 slows Per foor - | BLOWSOS
330 _ELEV.= 3 :t -8 = ‘ : & & 2 E¥ 5% 3% o v ‘ernooo 30 40 ﬁﬁ?\/l!%ﬁ%w@&
: MEDIUM , BROWN - ﬁk} Al 86| - sa. 1 _ | _ ' o4 e
MH CLAYEY  SiLT R | 8-A 48 | 58 . st %
W/SAND" . - ! : : L
_ , J
o STIFF - i & lS-B 105 | 36 '{7"“j 13000 o [ ‘\
' MH MOTTLED TANNISH BROWN | — I , | R F._‘ . %' : % ;
‘ ' SILTY CLAY . 15| ] ' ' |
: v STIFF TO VERY STIFE: ) Ei 8-C ! !y =k 77 R | % _ Ce
‘ MH  TANNISH BROWN 1 ' ’ ' N
SILTY CLAY —

* .
ELEVATION ESTIMATED
FROM :CONTOUR PLAN .




WALTER LUM ASSOCIATES B

Boring Log' | | ,

5 |

1019—A UNIVERSITY AVENUE ¢ HONOLULU, HAWAII 96814 ¢ PHONE: 990-471

o BORING NO. Sheet No. 1 of |
" PROJECT____ LUNAULO» PARK SUBDIVISION _UNIT VA priter _WALTER LUM _ASSOC. pate — 3-2-6T
LOCATION__MAUNALUA , OAHU , HAWAI|  Field Party ___MAKAULA ; CANTORNA , MEYERSD
o ' ' Boring AUGER (MOPILE)  pigm, 3"
: TMK : 3-9-05 Type of Boring T iam.
HAMMER' \ ) ' . ) ) . Elev. . 37i Datum —
. ! ) Drill Bit
Weight__ [0 Ih. SLEDGE HAMMER. . _— — T
Drop — o T Water Level NOT ENGJOUNTERIED
- Drop = ; e Time  — -
SAMPLER: 2" O.D. THIN WALL TUBE Date B-2-G1
. ‘ " _ s s PENTRATION DATA .
€ . " £ 27Q.D.THIN
2 , 3 £ ¢ §F 4 S i WALL TUBE
- & DESCRIPTION =z @ 8% fuw L Y SAMPLER |
cx 53 Eosd fe 28 BH pd memeera | BOWOR
583G ELFV.=3Tx 3. & = & 2 = & S5 3 0 10 20 30 4 4Y000
] 9-A| 92 | 23 | &9 |32070| - . 3,
MU MEDJUM , BROWN Cj o ?{5 /5
CLAYEY SiLT - N ,
W/ TRACES OF GRAVEL i , ‘
. . 9.5l10% | 27 | 75 l2c00| = 5., 5.,
MEDIUM . L T U
MH TANNISH BROWN 4
' SHTY CLAY , 5 |
W/ DECOMPOSED ROCK
| 9 |103 | 26 | 76 |9380] W 2,
7 o ;
STIFF  TO VERY. STIFF ] (
- MH -~ MOTTLED BROWN _ 4 I\
SILTY CLAY ,
— //\
STIFF TO VERY STIFF ] p
TANNISH BROWN _ s
MH SILTY CLAY .
W/ DECOMPOSED ROCK |12 A
_ l-_ Q-E{N |23 |83 | - | - l%, _I%,
\
* ' '
ELEVATION ESTIMATED -
FROM CONTOUR PLAN




Bormg Log

‘WALTER LUM ASSOCIATES

1019—A UNIVERSITY AVENUE ¢ HONOLULU, HAWALl 96814 o PHONE: $90-471

‘

ELEVATION ESTIMATED
FROM CONTQUR PLAN

e : U : S BORING Mo, O sheer Ko, . — of ] .,
|, PROJECT .. &.‘LUNAULO PARK SUBDIV\S}ON UNiT T oritter WALTER [_UM ASHOC D 5 °.e7
| LocaTion -MAUNALUA OAHU HANAH ' Field Party. MAKAULA CAN*ORNA MF\”RS =
P - - . an
o ' TMK 3 9 05 : Type of Boring AUCFR (MOE’)”;) p;,m ey
 HAMMER: IR | Elev. . patum =
‘ iy ‘ o e e Drill Bit = e
weigh.f».:lo »fb. 5LEDGE-~HAMMER R — =
: A " Water Level _NOT ENCIOUNTERE|D - -
R — R T Time  — o
SAMPLER:. 2" Q.D.THIN WALL TUBE bate _5-2-G7
— ‘ . < PENTRATION DATA
5 e E c [ 270.D. THIN
- : g 2 4 § 4 o 8 WALL TUBE
5 & DESCRIPTION 4 il e du 0 Ex cu G , SAMPLER |
%%g ' % t 3 . g sa ER Z': g,:_z g‘g Blows Per Foot EDG/LOIS{I?)/O‘:?EDGE'
S0 ELEV.= 3l I NN & 572 8737 37 0w 2 % « 007
- 0-Al12G] > 1 — 5., G
| i ﬁ 10-A 1126 28 (91 152001 . AR %
MEDIUM TO STIFF N 7k
MH | MOTTLED BROWN - 4 . _ _ _
. SILTY CLAY , ' 0-B 112l |24 {91 {00 - Yo %
W/ DECOMPOSED ROCK = v . A 5 75
51 . '
. ,——'ﬁ 7 ;/t ]
. A N _
1 0:Cl 96 | 33| 72 |3000{ = o
VERY. STIFF - T
~ YELLOWISH BROWN 19,
SM SILTY SAND T ki o )
W/ DECOMPOSED ROCK 0. )18% {23 164 | | -~ 2y, 2y,
& GRAVEL ] . 5 l5"
DENSE , GRAY ] '
GRAVELLY SAND
W/ DECOMPOSED ROCK . 4
_STIFF ‘ 15 —4
- GRAYI9H - BROWN -j
ML SANDY oILT ' 2
W/ DECOMPOSED ROCK — e B L E e %’ %
& GRAVEL
»*




" 1019—A UNIVERSITY AVENUE .o HONOI.UI.U, HAWALL 96814 o PHONE: 990-47)

WALTER LUM ASSOCIATES

PROJECT LUNAULO PARK SUBDIVISlON UNIT VA pritier _WALTER LUM ASSOC. pate 3=l=G7

’ ' Bormg Log C ' ‘ . -BORING NO. _Ll__ Sheet No. — | of '

" LOCATION MAUNALUA . OAHU HAWAH ) Field Party MAKAULA , CANTORNA , GLORIA. .
~ TMK. 2-9-05 ’ _ Type of Boring MOBILE Diam. S - T
HAMMER: | o - Eev. 50# — Datum =
i : L Drill Bi . '
Weight__10 b, SLEDGE HAMMER Sl —
A o T Water Level NOT ENJOUNTERHD _ .- [ . . .
Drop— ; e ————— Time — : : : B
SAMPLER: 2" 0D THIN WALL TUBE = - Date 3-1-GT
. PENTRATION DATA
5 : e g 270.D.THIN
2 r $ 4 3 .8 1 WALL TUBE
3 £ DESCRIPTION o e dw 9 53 ¢w Bu 2N oS
EE‘_@ 7 ‘ , * ] § 3' . g T e E * Z.g, gz gz SIOWI Per Foot W/lolb SLEDGE
S» 0 ELEV.=50+ 3 & = =~ & % 8 3 3 0 10 20 0 L,uup
MH MEDIUM, BROWN Ar{u T ;
CLAYEY ST B 111
. ” R QLS. H-A1I00 27 179 |_=. - 3/5, 4/5, 4/5,
veoum oA BAY :
N © MOTTLED BRONN-_ : 1. } " I L4
B R MOTTLED BROKN . . ] 18196 | 191811 - |- ) Y Y
o " w/DECOMPOSED ROCK |5 |- -
R . 193 |20 |1 |- | - :
o E]/ 0193 120 LT e | - 2
. ‘ R ) ] /
S : VERY. STIFF o (
"o 0 IMH |- TANNISH BROWN 1 //
ST S P I ()] ECR N - R P 2,
0 Y ' 5
' LA
— //
* DensE Z

" GRAYISH BROWN :
'GRAVELLY SAND . |12

= 9] || = | .

ELEVATION ESTIMATED::‘;_*', Lo
: ROM CONTOUR PLAN‘lf;,'._ e




I WALTER LUM ASSOCIATES : 1019—A UNIVERSITY AVENUE o HONOLULU, HAWAII 96814 » PHONE: 990-471
A Boring Lo o S L S
| ‘ 'ing -0g o © . pomiNG NOo. 1€ Sheer No. of -
B | proJecT____LUNALNO PARK SUBDIVISION UNIT T -A _ pater _WALTER LUM ASSOC. ate __2-24-GT
:‘ LOCATION __MAUNALUA ; QAHU , HAKNAI Fiold Party ___ MAKAULA o GLORY , CADUYA
A I
| ’ TMK : 3-9-05 Type of Boring AUQ;ER*({KC_W-_LM). Diam. __J
HAMMER: ' Ele\(. - 54"i — Datum o e
: . ) Drill Bi
Weight__10 Ib. SLEDGE HAMMER o :
. " Water Level NOT ENCGOUNTERED
Drop = ‘ :
Time —
SAMPLER: 2’ 0.D.THIN WALL TUBE Date 2:24-GT[
- 7 ‘ — ) — l ‘ ‘ . V : » B .PEN!:I-'RATION DATA
: ERERE B
7 & DESCRIPTION % f 2 53 - f: % 53‘: ZﬁOMWPSL/EORSI
-3 H E s 3R ,a g2 g Blows Per Foo EOGE
549 ELEV. = 54+ —15' = a 3‘_‘ ol = & 5 owlorazo»'so & /101, SLEOGE
/)
o : .
. MEDIUM , BROWN T y 1e=h '0_4 (= 84 el B » % ‘7/5'
MH  SILTY CLAY . -1 :
- W/ DECOMPOSED ROCK o
‘ o l2-8| 112 | 32 | 85 3000 - 7 1z
g '
: R T | l2-C1106} 33 | 79. 8850 - N ' 9/ .",5/,
S L .STIFF TO VERY 'STIFF | -, | ik I : AR
1 MH | - MOTTLED TANNISH BROWN | © 4 .-
T eiTyY Ay L
R . W/DECOMPOSED ROCK | T
= gre-pine tzs 98 | -l ¢ | | oy,
_ ) B I ‘ 75
‘UDENSE . Leet : N S
R o DARK GRAY .. ol % [5lre-eli09]| 7 [102] - | - O
R 1. GRAVELLY SAND = . | s s
E
L]
‘; TELEVATION  ESTIMATED S B .
FROM CONTQUR PLANM . , \




|
¥
]

WALTER LUM ASSOCIATESj

" 1019-—A UNIVERSITY AVENUE. » 'HONOLULU, HAWAIL, 96814 .o- PHONE: 990471 . '~

O g g : ’ BORING NO. 15 shestNo. 1 ot |
PROJECT LUNAULO PARK SUBDIVISION UNIT V-A  piner WALTER LUM ASSOC. pate D= i— GT
LOCATION __MAUNALUA . OAHU . HANAIL Field Porty ___ MAKAULA 5 MAKISHL , GLORY
TMK: 3-9-05 ' Type of Boring AUGER McCULLOCH g
HAMMER: ) Ele; : o2. 5' T . . Datum
Dri i
Weight_10 b, SLEDGE. HAMMER el _
Water tevel NOT ENCDUNTERED
Drop — T ’ N . Time —
SAMPLER: 72‘?' OD TH‘N ’WALML‘ TUBE i " Date 5—1—97 _ ;
: PENTRATION DATA .
5 - i € g 27 0.D.THIN
£ CE £ 4 & 4 SO 3 WALL TUBE
i owemon DR T TRER A UL,
£=3 . &3 _ 5 3 ga Ea Blows Per F
535 ELE.V 62 5’;.*:.;8 o ] ;k g gvt 51 §& 0 “fl’o .rﬁocp'go 40 ’:lﬁlgtg)&RsLEDGE
MEDIUM ' DENSITY - il -4l o ) 1
M TANMISH BROWN 1 1 ° e e e Uy
SILTY SAND T
W/ DECOMPOSED ROCK . [ . |-
DENSE ' g Hzs]99 _ 2, 10y,
TANNISH BROWM - 136199 |21 182 ] - | - x ~O/5'
SM L SWLTY SAND 5 - o
W/ DECOMPOSED rock |
& GRAVEL A 4
S IMOTTLED BROWN - | oo 13-C 9? 28l =] - Wer 29
YERY STIFF 0. 301 - 1221 - |- - 7»4;9/, A }
ML YELLOWISH BROWN 7 | 75!
SANDY SILT . 1w :
w/ DECOMPOSED  ROCK.
1 b
115 o ]
MOTTLED TANNISH BROWN | 7 % 12.E| 8 GG ol _
DECOMPOSED ROCK ‘ 7‘1;]// 3£189 35 | 66 |59 -49.’5'. :
*
" ELEVATION F_STIMATED
- FROM. CONTQUR PLAN




-WALTER LUM ASSOCIATES

Bormg Log Ry ' o BORING NO. ___1_4___.__. Shest No. ml of —1
PROJECT___ LUNALILO PARK SUBDIVIS!ON UMIT YA onter WALTER LUM ASSOC. _ owe _228-GT_
LGCATION___NMAUNALUA , OAHU, HAWAIL - Fisid Perty - MAKAULA CANTORMA , GLORY

4
Type of Borlng \U E M Diam. )

Elev, e -{O+ I Dotum awTm

TMK : 3-9-05

3 HAMMER: ‘ _ " ol B

; e : ri it

! Weight___10 1b. SLEDGE HAMMER | = e -

: . - . g _ Water Level NOT EMCOUNTERED

| . Drop — ' . T

L ‘ ' " ™=

SAMPLER: 2"0.D. THIN WALL TUBE : ‘Dare 2-25-67

" L . PO L B} L 5 X _ e o . i

5 . PENTRATION DATA

| . » o g . 2 OD.THIN
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 TABLE. I-A_ -
. BORING NO.

SAMPLE NO.' -
DEPTH BELOW SURFACE

DESCRIPT ION‘

GRADING ANALYSIS
(% Passing)
Sieve
1 "
%li
4
#10
##20
#40
. #1100
#200

ATTERBERG LIMITS
Air Dried or Natural .
Liquid Limit i
Plastic Limit
Plasticity Index -

Dilatancy

Toughness

Dry Strength
UNIFIED SOIL CLASSIFICATION
SPECIFIC GRAVITY

EXPANSION AND CBR TESTS
(Surcharge-51 P.S.F.)

Molding Moisture Content, %

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

COMPACTION TEST
(AASHO T-180-57 Method_A )
Dry to Wet or Wet to Dry
Max. Dry Density (P.C.F.)
Optimum Moisture (%)

* -
DISTURBED SURFACE SAMPLE

SUMMARY OF LABORATORY TEST RESULTS

3 4. _5

3B _3:C 4-F 5-A% [ 5:C
_ 34 O -7 1565 SURFACE = __ &'~ 7’
YELLOWISH BROWN UGHT BROWN ~ LIGHT BROWN . BROWN

SANDY SHT SILT W/TRACES GRAYISH BROWN CLAYEY SIT siTy SAND
W/ DECOMPOSED ROCK OF DECOMPOSED SANDY ST W/DECOMPOSED _W/GRAVEL
ROCK ] ROCK
100 100
100 97.6
98.4 93.7
90.5 83.3
93.7 14.4
~ 9.3 69.2
.88.3 5711
844 43.4
NATURAL NATURAL NATURAL NATURAL NATURAL
— — o — o0 —_ _
NON-PLASTIC NON-PLASTIC  NON-PLASTIC 42 NON-PLASTIC
L T IS ’ e 18 —_
CYERY QUICK  VERY QUCK  VERY QUK  SLON=MED  YERY QUICK
VE SLIGHT " VERY SLIGHT VERY SLIGHT ME DIUM VERY SLIGHT
VER 1GH VERY SLIGHT . VERY SLIGHT — VERY SLIGHT
ML ML ML MH SM
— — — 2.99 —
4.1
8l.2
4.6
3.3
A
DRY _TO WET
84.0
_37.0. .
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N T LUNALILO PARK _SUBDIVISION UNIT Y-A-
TABLE I-8 - SUMMARY OF LABORATORY TEST RESULTS
BORING NO. '~ . _.8 .8 & 10 __4
SAMPLE NO. L - _8-A% = _ 8B _8-C_ _.10-D 14-A%
DEPTH BELOW SURFACE -~ . . ._SURFACE. __ 34’ o5 9= SURFACE
o IR BROWN _MOTTLED ' YELLOWISH BROKN BROWN -
: o R P U CLAYEY SWT - TANNISH BROWN TANNISH BROWN SILTY SAND CLAYEY SILT
- DESCRIPTION =~ . ' - | 0 - W/SAND' =~ gITY CLAY  SUTY.CLAY — W/ GRAVEL W/ TRACES OF

e _ T DECOMPOSED " DECOMPOSED
R R a1 ROCK ROCK
L GRADING ANALYS IS

(% Passing) '

Sieve P HUIEE A , , ,
1" N ' __ 100 ‘ _100
P 100 e 100
A o __ 979 _ 94.8
#10 : o 6.2 0.3 .
. #20 o 93.5 _82.3
#40 S 90.7 e 70.5
. #100 - Lo 852 5.2
5 #200 ‘ . __T18.9 4.0
[ .
' | 'ATTERBERG LIMITS |
‘ '  Air Dried or Natural =~ _NATURAL NATURAL ~ _NATURAL NATURAL ~ NATURAL
Liquid Limit 86 59 50 = 55
L Plastic Limit - . .. = 20 35 40 NON-PLASTIC 26
S Plasticity Index R 26 ‘ 24 ' 10 L 19
Dilatancy .. _MEDIUM VERY SION  _SLOW VERY QUICk  _MEDIUM
Toughness S SUGHT-MED = MEDIUM__ ~ SUGHT-MED. VERY SUGHT _MEDIUM
Dry Strength ° S _SLIGHT SUGHT - MF]. - SLIGHT-MED.  VERY SLIGHT ___ —
UNIFIED SOIL CLASSIFICATION MH_ MH MH SM . MH
SPECIFIC GRAVITY = 2.5\ __— — — ‘ 2.84

EXPANSION AND CBR TESTS
(Surcharge-51 P.S.F.)

Molding Moisture Content, % 48.3 29.6
Molding Dry Density, P.C.F. GG} 89.1.
. Swell upon saturation, % ‘ B , 1.4
" CBR at 0.1" Penetration (%) 7.0 o : ' i 14.0°
- COMPACTION TEST . : '
(AASHO T-180-57 Method A) A - ‘ o A
. Dry to Wet or Vet to Dry . = wrT 70 DRY e WET TO DRY -
. Max. Dry Demsity (P.C.F.) -\ @g. = "o T gy

' < Optimum Moistgre (%) L o5 .5

_:j,WALTER LUM ASSOCIATES ?g E
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"DISTURBED SURFACE SAMPLE
AKEN . ADJACENT. TO BORING-
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GENERAL TESTING METHODS ‘

EXPLORATORY BORINGS AND SAMPLING
. . - Method for soil investigation and sampling ‘o o ,i ASTM Designation‘i D 1452-63’1‘
© by auger borings (Tentative) U T S U

' Method for thin wall tube sampling of ﬂ '”i'j‘r“ ASTM Designation: D”1587i63T"
soils (Tentative) R o '

Method for penetration test and split - - ffj]}SIMADesignation: D 1586-64T
barrel sampling of ‘soils (Tentative) . S ST R o o

' LABORATORY TESTING

Grading,Analysis
Sieve analysis of fine ‘and coarse ;-lAf L ’AASHOfDesignationr T.27-60 .
‘ aggregates : L ST T e e
Amount of material finer than ;‘_{f”rﬂmf'}f;fAASHO[DesignationE:ff‘
’ No. 200 sieve in aggregate i Lo EETE S A S

‘7; Atterberg Limits B

. Determining ‘the liquid limit of soils AASHO Désignation: -
' Modified as follows: Substitute ' ' e i '
" ‘Casagrande grooving tool.. Tests .. :°
i ,conducted from natural m01sture _
~ ‘content unless noted otherwise.“ o

Determining the plastic limit of soils . 1:5AASHO DesignationiiT,90;56~ o
Calculating the plasticity index of : ;% " AASHO Designation: T 91-54
soils . : . ' : .

Specific Gravity

Specific gravity of soils . - AASHQADesignation:sT-l00-60f‘xllmﬁi 4
"Modified as follows: 500 ML Pycnometer . N

Expansion and CBR Tests

Expansion test and California Bearing =~ . Section VIII - TM 5-530 :
Ratio (CBR) . , "Materials Testing" by Headquarters,
_ - Dept. of the Army h

_ Compaction Test

Moisture-Density relations of soil§ vf_??fv . AASHO Designation: T 180-57
using a 10# rammer and an 18" drop T _

Designation E-3 from "Earth
Manual" by the United States
Department of the Interior
Bureau of Reclamation

‘ Unified Soil Classification i
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