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Transmitted herewith is our preliminary soil report for site grading design
purposes for Makakilo Hale II, a proposed townhouse development at Makakilo,
Oahu, Hawaii. ' : :

This report includes a Boring Location Sketch, boring logs, laboratory test
results, recommendations for mass site grading design and limitations.

This report does not include swimming pool work or conditions resulting
from the pool construction.

| Respectfully submitted,

WALTER LUM ASSOCIATES, INC.
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MAKAKILO HALE II
PRELIMINARY SOIL REPORT

MAKAKTLO, OAHU, HAWATI
TAX MAP KEY: 9-2-03: POR. 2

SCOPE OF EXPLORATION
The putpose of this exploration was to evaluate general soil conditions
for site grading design purposes for Makakilo Hale II, a proposed townhouse

development at Makakilo, Oahu, Hawaii.

This report includes field explorations, laboratory tests, general site

grading design rec0mmenda£ions and limitations.

This report does not include swimming pool work or conditions resulting

from pool construction.

FIELD EXPLORATION AND LABORATORY TESTS

Twenty-nine exploratory borings were made at the approximaté locations
shoﬁn on the Boring;Locatiqn Sketch. Borings were made with 4-in.
diameter augeré‘using carbide drag . and finger type bits; Soil ‘samples
were recovered with a 2-in. standard split spoon sampler driven with a

140-1b hammer falling 30 inches.

Also attached are the logs of borings previously made for the soil

reconnaissance report, "Kapolei PD-H", dated March 5, 1973.



Laboratory tests included: natural wéter content, Atterberg'limit,
grain-size analysis, specific gravity, AASHO T-180-73I density and

.CBR.

A summary of the laboratory test results is given in Tables IA thru IF.

SOIL CLASSIFICATION SYSTEM

Soil samples were visually observed_aﬁd subjected to appropriate tests
in the laboratory. Based on visual observations and 1éboratory tests,
the soil descriptions given on the boring logs are generally made in

accordance with the "Unified Soil Classification System."

GEOLOGIC AND SOIL DESCRIPTIONS BY OTHERS

From a review of geologic literature and the U. S. Soil Conservation Service
maps of the afea, the soils may be.genefally described as follows:

Stearns, H. T. and U. S. Geologié Survey, "Geologic and’

Topographic Map, Island of Oahu, USGS 1938":

Twb - upper, middle and lower basalt.

U. S. Soil Conservation Service, "Soil Survey of Islands
of Kauai, Oahu, Maui, Molokai and Lanai, State of Hawaii,"
August, 1972:

Stony steep land (rSY) p. 121.



‘ GENERAL s_iTE CONDITIONS
Site Location
The proposed site is located about 6,000 ft north ofkthe
intersection of Makakilo Drive and the H-i Freeway, ih
Makakilo, Oahu, Hawaii. Makakilo Hale I is located to
the southwest 6f the site and,Makakilo;Waena‘Elemenfary

School grounds to the west.

Size

The proposed area’for development is about 16 acres.

Access to Site

At the present time, the site is accessible from

Makakilo Drive.

Annual Rainfall
The average rainfall of the proposed site varies from

about 20 to 30 inches.

Topography
In general, the site slopes downward toward the east at
an overall slope}of about 15%Z. The. ground elevation

varies from about 670 to 770 ft.



‘ Makakilo Gulch borders the site on the north and east.

An existing sewer line crosses the central portion of the

_ site in a southeasterly direction.

Several nmatural drainageways cross the site generally
sloping downward from west to east in the northern and
southern portions of the site. Boulders were noted in

these natural drainageways.

Eroded areas were also noted at several locations on

the site.

Most of the site is covered with brush and trees.

‘ INTERPRETATION OF SOIL CONDITIONS

From the field exploration and laboratory test resﬁlts,.the goils encountered
in the borings may be approximated as follows:

About 3 to 21 ft of stiff clayey silt or silty clay

(MH or ML soils) with decomposed rock for the depths

drilled.

Pockets of clay (CH soil), about 2 to 15 ft, were noted

at or near the surface in about half of the borings.



Water was not noted in the borings during the field explorations.

Variations to the above soil conditions are to be expected in localized
areas. For more detailed descriptions of soils encountered in the drill

holes, refer to the boring logs.

DISCUSSION AND RECOMMENDATIONS

In general, the proposed plan is to clear and grade the site for
residential townhouse development. In general, cuts and fills of up

to about 8 ft are contemplated for the site grading.

The preliminary grading plans indicate that some of the natural draindge

gullies on the eastern and western portions of the site will be filled.

Before the construction of fills over drainageways, thé nafural channels
should be drained and stripped of loose soils and éubdrains installed
along fhe.bottoms énd sides. Storm drainage systems should be carefully
designed to . intercept and channelize the flow that fofmerly followed

the natural gullies.

At several locations of the site, clayey "CH" soils were found at or
near the surface. Wherever practicable, these soils should be kept
about 2 and preferably 3 ft below finish grade and away from the outer

portions of slopes.




In geﬁeral, buildings should be located about 15 to 20 ft'away from the

tops of slopes. Buildings should be avoided over old natural drainageways

and on sloping areas steeper. than about 3 horizontal to 1 vertical ratio.

On fairly level sites, where the buildings are located well back from the
tops of slopes, spread footing or narrow beam type foundations without

footings may be considered.

On sloping ground and near the tops of slopes, post and beam construction
with deep pier type footings are recommended. If practicable, retaining

walls should be avoided{

The preliminary grading plan shows a proposed 6—-ft high slépe in the
northeastern portioﬁ of the site. The slope will be partly in cut and
parﬁly in fill. Such banks are difficult to construct with adequate |
compaction. fhe bank should be constrﬁcted by overfilling and compacting

the slope, then cuttinghback to the design slope and grade.

Site Grading

In general, the on-site soils may be used for the construction
~of the proposed fills. The grading of the site, particularly

the construction of fills, should be done prior to building

construction to allow the underlying soils as much time as

practicable to adjust to the new load experience.



‘Grading work should be done in accordance with the requirements
of the ReviSed.Ordinanées of Honolulu, 1969 As Amended, and.as
recommended below:
i.. The afea should be cleared and grubbed. Surface
vegetatioﬁ and miscellaneous debris should be

cleared and removed prior to site filling.

2, Loose surface soils should be stripped to stiff
natural ground before thefplécement of fills.
Loose surface soils at finish grade should be

scarified and recompacted.

3. Localized soft pockets encountered during the
site preparation should be excavated and

replaced with compacted select material.

4. Where fills are proposed on sloping aréas
and natural draingeways, loose materiai at
the bottom and sides should be stripped down
to stiff natural ground before the placement

of fills.

Subdrains should be piaced along the bottom

of natural drainageways with laterals in



a herringbone pattérn along tlie sides of

the drainageways.

Fills should be constructed in approximately level®
layers starting at the lower.end and working ﬁpward.
Where filis are made oh sloping areas steeper than
about 5‘horizon;al‘to 1 vertical, the groun& at

the toe 6f the fill should be benched to a generally
 level éondition. As the fill is brought up, it
should continually be keyed into stiff natural

ground by cutting steps into fhe slopes and com-

pacting the fill into these steps.

In genetal, fills should be laid in 6-in.

'compacted.layers to 90%Z of the maximum density
determined by the AASHO T-180-731 test method.
In roadway areas,lghe top 2 ft of fill shoulﬂ

be compacted to 95% of the maximum density.

To minimize the expansive effécts of soils,
the fills should be compacted on the wet side

of optimum moisture.

If boulders are proposed to be used in the

construction of fills, they should be generally



placed along the toe sections of fill slopes
and outside of probable building sites. Before
placing any bduiders, the subgrade should be
étripped to stiff natural ground and shapéd to
drain. A transition layer of select fairly_
well-graded granular material (6-in. to dust
siées) should be placed on the sﬁbgrade»and thé
boulders placed on the select material. Earth
£i11 may be used in the véid spaégs between
boulders. A transition layer of select granular
material should also be placed against the
boulders before earth fills are placed against

the boulders. See attached sketch, Figure 1.

Slopes

The preliminary plans generally indicate cut and fill slopes less
than 20 ft in height. For these slopes, 2 horizontal to 1 vertical

or flatter ratios may be used in silty or sandy (MH, ML, SM) soils.

Flatter slopes generally less than 12 ft in height or other
Aprecautions should be considered where clay (CH) soils are
encountered in cut slopes, otherwise, the clay pockets shogld be
remoﬁed as they are encountered in‘the field and réplaced with

select on-site or borrow materials.



If-slope‘heights (top to toe) of greater than 20 ft are
considered, 8-ft-wide benches should be placed at height

intervals of about 15 ft.

To minimize erosion, the runoff from rainstorms should be
diverted away from slopes by berms or ditches wherever

practicable.

The surface of fill slopes should be éompacted by cat-tracking

or with a éheepsfoot rollet.

Slope planting is recommended on cut and fill slopes to
minimize erosion.
Slope adjustments or other precautions may be necessary if

seepage zones, expansive clay pockets or soft spots are

encountered in localized areas.

‘Fouﬁdations

Because natural water contents of thelsoilé are lowér than
the plastic limits and "CH" clay pockets were noted in over
half of the>b0rings made, -the shrink-swell potentials of the

soils may be great.

In general, 2-story, wood-frame structures with concrete

slabs on ground are contemplated. Care should be taken in

_lo..



the design of these structures because of the potential

shrink-swell properties of the soils. .

On sloping ground and near tops of slopes, post and beai

construction with deep pier type footings is recommended.

On fairly level sites where buildings are located 15 to 20 ft
. from the tops of slopes, spread footing or narrow beam type

foundations without footings may be considered.

If practicable, irregular-shaped building and mixed split—level
foundations should be avoided. Where they are used, some

cracking of walls may occur because of differential movements.

Where clay "CH" soil pockets are encountered at building
siteé, the clay soils should be removed to about 2 ft below
slabs and 3 ft below foundations and replaced with select

on-site or borrow soils compacted in thin lifts.

Material imported for use within the top 2 ft below floor
slabs and foundations should be non-expansive with a

' plasticity index of less than 15.

Provisions should be made for futureimaintenance, and
adjustments should be made should a structure be damaged

by the shrinkage or swelling of the on-site soils.

- 11 -
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Other areas that may require careful construction and
some maintenance are: foundations near tops of slopes

"and foundations immediately behind retaining walls.

ngeral gﬁidelines for foundation design considerations
are as follows: |
1. Bearing values for a given soil usually vary
with the size and depths of footings. For light
residentia; structures, bearing values of about
3000 p.s.f. may be used for foofings on stiff

natural ground or on compacted fill.

2. Piers should extend down to a plane drawn upward
at a 6 horizontal to 1 vertical slope from the
lbottom of the slope. A minimum depth of 4 ft
should be used. Bearing values of about 4000 p.s.f.
may be used for piers 4 ft or deeper on stiff

natural ground or on compacted fill:]. (}&XWTTONQ

3. Soft spots or pockets of loose material
encountered in footing excavations or below
the building area should be excavated and

replaced with well-graded granular material.

4. A few units may be partly on cut and partly on

fill. For slab-on-ground construction, to

- 12 -



minimize differential settlements that may occur,
the_cut area below the unit should be excavated
’to a depth of abouf 2‘ftband'recpmpacted at
abéve.optimum moisture to match the denéity of

the fill area.

5. Good surface drainage away from the foundations
of structures should be maintained and the site

should be graded to prevent the ponding of water.

Retaining Walls
Retaining walls are planned for some units to form a terrace for

the ground floor leﬁel,

In general, retaining walls on slopes are not recommended. If

used, they should be carefully designed for each site condition.

To minimize the heave effects on the wide footing of a conventional

type retaining wall, a "crib" type retaining structure without

footings should be considered.

Sandy or fairly well-graded granular soils should be used for

backfilling against retaining structures.

Subdrains should be placed behind the wails below the. footing

level and should be daylighted at low points,

- 13 =



Assuming a well—drained backfill, walls subjected to lateral
earth'préssUrés should be designed to resist soil'presSures
appréximatingv"ét rest" conditions as follows: |

| Walls rEStrained at top - 60 p.c;f.<équivalent fluid

pressure.

Walls unrestrained at top - 45 p.c.f. equivalent fluid

pressure,

Allowances should also be made for lateral preésures from floor

loads,

The center of pressure should be considered to act somewhat

- above the lower third of the triangular fluid pressure diagram.

Concrete Slabs on Ground

To minimize heave effects, pockets of clay "CH" soils
encountered below slab-on-ground areas should be removed to
about 2 ft below the base course level and replaced with select

on-site or borrow soils.

To minimize the capillary rise of water from undetlying

soils, concrete slabs on ground should be placed over a

' base course of 4 in. of well-graded gravel less than 3/4-in.

and greatef than 1/4-in. in size or some other capillary break

should be provided.

- 14 =



It is preferable that the subgrade level be higher than the
outside finish grade. The subgrade should be cOmpaéted and

shaped to drain, if practicable.

Some waving of slabs on ground shbuldvbe expected because

of the variations in the on-site soils.

Roadway and Parking Area

In general, for light automobile traffic and drgined sﬁbgrade
conditions, an estimate of the roadway aha parking area
pavement thickness is as follows:
1. Wearing course - 2-in. asphaltic concrete.
2. Base course - 6-in. select matérial. |
3. Subbase course =. 6=in. select maferial.
. 4. Borrow - | - 6-in. borrow over a

-prepared subgrade. -

Clay (CH) soils should be removed about 2 ft below the parking

and roadway pavement.

Provisions should be made in the contract documents to allow for
local adjustments regarding select borrow subbase and borrow
material requirements in the field in accordance with the

design standards of the City and.County of Honolulu. In fill

- 15 -



areas, the use of select soils within thé top 2 to 3 ft of the
subgrade may reduce the thickness of or eliminate the need for

the select borrow subbase or borrow courses.

The subgrade should be compacted and shaped to drain. To avoid
the ponding of water and softening of the subgrade at 10w peints,
weep holes thru the walls of the catch basins or subdrains that

daylight should be placed at subgrade levels.

Utilities

Utilities should be placed after the fills ate constrﬁcted.

The bottoms of utility trenches should be daylighted and graded
to shed water, particularly near the tops and toes of siopes.

The backfill of these utility trenches should be carefully designed.

Utility lines should be designed with flexible joints,

particularly where lines are connected to structures.

Unforeseen Conditions

Because of the variability of soil deposits, site
improvements, designs and construction techniques,
conditions may be encountered that cannot be foreseen
with even the most exhaustive studies of site and project

conditions. These unforeseen conditions should be recognized

- 16 -



and then evaluated so that the designs or the construction

methods may be modified acéordingly, if necessary.

Unforeseen br undetected conditions éuch‘és soft spots;

existing utility trenchés, structure foundations, voids

or cavitiés, bdulders, expansive soil pockets or seepage
Water; etc., may occur in localized areas and will Have

to be adjusted and corrected in thée field as they are

detected.

Site Regrading

After mass grading work is done and cuts and fills are
made according to the grading plans, regrading at some
future date should be avoided unless done under the

guidance of a soils engineer.

- 17 -



PROPOSED SPECIFICATION FOR EARTHWORK

MAKAKTLO HALE II

General Description

This item shall consist of clearing and grubbing, preparing of_land
to be filled, excavating and filling of thekland, spreading, compactingl

and testing of the fill, and subsidiary work for grading the site.

‘Clearing, Grubbing and Preparing Areas to be Filled
Vegetation, rubbish and miscellaneous material shall be removed and
disposed of, leaving the disturbed area with a neat, debris-free appearance.
Topsoil and SCockpiled soils shali‘be stripped to stiff natural
ground before the placement of fills, Ldose surface soilé encountered
at finish grade shall be scarified and recompacted.

- Hard surfaces of existing haul roads shall be scarified down to
stiff soils and recompacted to match the denéity'of the surrounding soilf
The botioms and sides of guilies ér natural drainageways shall be .

stripped down tovstiff natural ground before the placement of fills.
Sﬁbdrains shall be placed along the bpttom of natural drainageways

"with laterals in a herringbone pattern along the sides of the drainageways.

Materials
Fill material shall consist of selected on-site soils or approved
borrow soils. The soils shall contain no more than a trace of organic

and deleterious matter.

PS-1



. Botrow soils shall be select soils geherally less than 3-in.
maximum size, with more than 30% fines and a plasticity index generally
less fhén‘ZO.

Fill material placed in the top 2 ft of fills shall cdntain less

than 30% gravel.,

Placing, Spreading_apdﬂCpmpactigg{E}ll»Material.

The selected fill materiél shall be placed in level layers which,
when compaqted, shall not exceed 6 inches. Each layer shall be spread
evenly and thoroughly blade-mixed during the~spreading to attain uniformity
of material and water content within each layer.

ROCks or cobbles shall not be allowed to nest and voids between
rocks shall be filled and compacted with small stones.or earth.

When the water content of the fill material is-well'below the

optimum for c0mpa¢ting purposes, water shall be addéd until the water
content is near optimum, A
When the Wafer content of fhe matéfial is well.above the optimum
for compacting purposes; the fill material shall be aerated by blading or
by other satiéfactory methods until the water contént,is near the optimum.
After each layer has been placed, mixed and spread evenly, it shall
be compacted to 90% of maximum density in accordance with ;ASHO Test.No.:
T-180-73I or other comparable_densityvtests. For fills in roadway areas,

the top 2 ft of f£ill shall be'compactéd to 95% of the maximum density.

Compaction shall be with sheepsfoot'rollers,'multiple—wheel pneumatic—~tired

PS-2



rollers or other acceptable rollers which shall be able tovcompact the
fill to the s#ecified density; :Rolling shall be accomplished while the
fill material is at the épecified water content. The rdlling of each
layer shall be continuous over its entire aréa and the roller shall
make sufficient passes to obtain the desired density.

Field density tests shall be made to get an indication of the
compéctipn of the fill. Where shgepsfoot rollers are used, the soil:
may be disturbed to a deﬁth of several inches. Déﬂsity readings éhall
be taken as often és necessary in the compacted material below the
disturbed surface. When these readings indicate that the'density of
any laier of fill or portion fhereof is below the required density,'that
layer or po;tiOn shall be reworked until the required density has been
obtained.

The fill operation shall be continued in 6-in. compacted layers,
as specified above, until the fill has been brought to the finished

slopes and grades as shown on the accepted plans.

‘Boulder Fills

If boulders are used for the construction of fillé, they shall be
generally placed along the toe section of slopes and outside of probable

building sites. The.subgrade shall be stripped to stiff natural ground,

shaped to drain and a transition layer of select fairly well-graded granular

material shall be placed on the subgrade and the boulders placed on the select

‘material. Earth fill may be used in the void spaces between boulders. A
transition layer of select granular material shall be placed against the

boulder fill before construction of fills against it.

PsS-3



Units Partly on Cut and Parly on Fill
For slabs on ground partly on cut and partly on fill, the cut area
below the unit shall be overexcavated to a depth of 2 ft and'recompacted

to match the density of the fill area.

Excavation
Suitable material from excavation shall be used in the fill and

unsuitable material from excavation shall be disposed of.

Unforeseen Conditions

If unforeseen or undetected soil conditions such as soft spots,
existing utility trenches, structure foundations, voids or cavities,
boulders, seépage water or expansive soil pockets, etc., are encountered,

corrective measures shall be made in the field as they are detected.

Rainy Weather

Fill material shall not be placed, spread or rolled during unfavorable
weather conditions. When the work is interrupted by heavy rain; fill
operations shall not be resumed untii'field tests indicate that the

_ s ‘ .
water content and density are as previously specified.

PS-4



BORING LOGS

The Stratificationllines shown on each of the boring logs representb
the approximate boundary between soil types and the tran51tion may
be gradual. - - :

Symbols

Symbols used generally are in accordance with the Unifled Soil
‘Classification System. : ‘

.Where a parenthes1s "MH)" is used the soil sample was c1a551fied -
by v1Sual observation of the sample recovered.

" Where no‘parenthesiS-"MH" is used, the soil sample was classified
“from either the Atterberg limit or sieve analysis test results.
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MAKAKILO HALE

WALTER LUM ASSOCIATES INC

| Bormg Log
PROJECT

3030 WAJALAE AVENUE ¢ HONOLULU, HAWAI 96816 » PHONE 737-7931

_ LOCATION

HAMMER:
. Weight__

Drop

SAMPLER:

2" STANDARD SPLIT SpooN T T

BORING NO. e = Sheet No. o o _ of R
MAKAKILO HALE T pritter - LuM AS50C INC: " ©CT. 4 1975 . L.
Makakilo, Oahu, Hawaii Field Party - ASATO OSHIRO L
G&R(}’,Eﬁfﬁ‘) R
Tax Map Key: 9-02-3: Por. 2 Type of Boring A P""’-
. S ' Elov, - CBC x ¥  Datgm e
: ev. —— AU e
14_0# . Dnll Bir “T‘C"DR-A(" :
&O": Water Level 'élo‘[lb"'? '
Time, .. ...

- pae fO0-1- 7’)

_END R BORING € 2037
ID-lf'l’f?“l_:_ N [P

' *Elevation estimated 1.
- from Site Plan by .
.C. R. Sutton & Assoc., d{

Inc. (7-30-73) '

$ - s & E oo |senam
B » £ by < E. S8 .. 9 2 .| Penetration Test
3 o= _DESCRIPTION = < 4 85 § &G €y uws' )
8 * g £ ‘5 52 FR pa gﬂf €0 N (Blows per foot) -
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MAKAKILO

WALTER LUM ASSOCIATES, INC.'

Boring Log
PROJECT MAKAKTLO HALE II

BORING NO. :_T.. 25" -
TING

Driller WeltM. A55D

"VSheel No. |

' _T:f‘,;j; ’ocr4 19737

3030 WAIALAE AVENUE » HONOLULU, HAWAII 96816 o PHONE 7377931

of

LoCATION._ Makakilo, Oahu, Hawaii

" Field Pany

ASATO | KA ~ o

Tax Map Key: 9-02-3: Por. 2

Type of Boring

AL!G&K(

VERSA
PRALL

TTe 8‘8‘"‘!:’“‘.‘.?%

HAMMER:

Elev, =

— N-E'sUZ._Of-__ErOKlNG: & (‘5_w
L ] IS

*Elevation estimated | - :-
-from Site Plan by. P
C. R. Sutton & Assoc.|,
Inc. (7-30-73)

s R
Weight___ 14a*
Bo" " Water Level No%ae? _ B
DI’OP — - - . Time. | == fo
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&
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o1 4 1°° 1 5
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" MAarKaAaKiLe

WALTER LUM ASSOCIATES, INC.

Boring Log

26

Sheet No.

3030 WAIALAE AVENUE « HONOLULU, HAWAI! 96316 « éHQNE 737-793

G o BORING NO. = =8 .o of
PROJECT_ M.AK_AKILO HALE 11 pritler - LLlM Assoc ING. . D,e ocr 4, 1973
LOCATION_ Makakilo, Oahu, Hawaii F}"'dlp"'y'A_‘)ATo - lf/i‘pl\:,A __ .;
' Tax Map Key: 9-02-3: Por. 2 Type of Boring AL‘G“EK(V&\"V )”"Diam- S
R - L G171 k- '
Elev. - — — =
HAMMER: e ol & LG VRAG
Weight 5
Y . Water level_ﬁgl}'wep
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P ‘ v ; ~ Timeo,  — ) i
SAMPLER: ;2'.?::5TANDARVW SPLIT . SpooN T bee 10415 1.
: : PENETRATION DATA
$ o § . % £ . | standard
3 o ol 5 ﬁ s 8 g, Y . 2 .| Penotration Test
T = DESCRIPTION P a 2 85 5 &3¢ TE L4 .
R & £ o ‘§ g“: %.* > §°: S & N (Blows per foot)
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*Elevation estimated . '
~from Site Plan by . i
“C. R. Sutton & Assoc.}, :
;Inc.. (7-30-73) - ‘
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MAKAKILO

'WALTER LUM ASSOCIATES, INC. -

3030 WAIALAE AVENUE » HONOLULU, HAWA! 96816 e PHONE 737-793}

Boring Log

- BORING NO. .__21___: Sheet No.

PROJECT_ MAKARILO HALE II priter W LUM ASS0C, INGE 5, " SEPT. za \‘113
LOCATION____Makakilo, Oahu, Hawaii Field Party _AsATO, 5:::: -
; T o GER [ R
Tax Map Key: 9-02-3: Por. 2  Type of Boring Ad (V_?‘lf'__"y °'°'“ 4.
‘ - : : - Y o -
HAMMER: TR CPRAG. o
Weighf ‘4‘0 . . T —
50" IS ) _ Water Level. LlpTiCED
Drop- e . Time . — o
- ” e . " . -
SAMPLER: 2 STANPARV SPUT .- 5!’a0‘4 s pate’ A-2813] T
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a
$ A s . s € . | Standerd
] ‘ i % z E. 8 i 9. 8 | Penetration Test
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T PELOMPOSED Roo?\ - 4
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L
-
*Elevation estimated J
from Site Plan by ]
C. R. Sutton & Assoc.|, |
Inc. (7-30-73)




 MArRAKILO HALE T

WAI.TER LUM ASSOCIATES INC

Boring Log

MAKAKILO HALE II

W mew"“;@"%rr 7.5#;% ma """""

PROJECT . : Dnller
LOCATION___Makakilo, Oahu, Hawaii _Fild Party - RW"V‘C*‘M;:“;"M"R‘ 0"5‘75»9;__‘
Tax Map Key: - 9-02-3: Por. 2 Type of Boring AEG‘;K( Diam. -
e et S - - Geq - :A.'..ff" A
\ME] Blov. - Dotuft e
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30" ater Level n'\';o | En—
_ Drop : , — T
SAMPLER: 729 STANDARD SPLIT SPOIN - Date’ ‘1 2515 N
— ' — - . ~ . PENETRATION DATA
§ -~ . < g, e Standard ) B
3 . ! £ 5 [ é g . 0 8  Penetration Test
T = DESCRIPTION . = ] a5 2 &G £5 wgl R
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Boring Log

3030 WAIALAE AVENUE « HONOLULY, HAWAII 96816 « PHONE 737-7931

BORING NO. __2_‘_1_____ Sheet No.

of o

eerT 25, l"t’l’; o

. ENp op~ mmuc, e \1 S
T q-25: T o

*Elevation estimated
from Site Plan by ‘
C. R. Sutton & Assoc.)
Inc. (7-30-73)
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APPARENT SPECIFIC GRAVITY

MAKAKYLO WALE T

TABLE LA~ - SUMMARY OF LABORATORY TEST RESULTS

BORING NO. . . R n | S 3

SAMPLE NO. e : c A 2)
DEPTH BELOW SURFACE 9k _05'-\5' gl B
| . LTI i REDDISKEIT

' S L UBRONN . e ees T oo ewN
DESCRIPTION - o B _CANEN SWT | SUTY CLAY  _SICTY cLAY
GRAIN-SIZE ANALYSIS - ' S B B
- (% Passing)

Sieve

1" "

1/2"

#4

#10

#20

#40

- #100

#200

ATTERBERG LIMITS ) ' . ’ C
Air Dried or Natural o  NATURAL ____ NATURAL. - NATURAL
Liquid Limit . L e T 4] g9
Plastic Limit S ‘ 20 . 'Z%" 5%
Plasticity Index - : . | e 1S o

‘Dila.ta'mvcy . PRI  SLONMED. - _SLOW NONg-sww -
Toughness - - C : _ MEOAWUM __ MED-WeR _MEDIUM
Dry Strength R - _MEDIWUM SUIGHT-MED. SLIGHT-MED.

UNIFIED SOIL CLASSIFICATION _— ML ' . ML MW

CER TESTS S

(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 (%)

REMARKS: - : :
WALTER LUM ASSOCIATES, INC.
_ CIVIL, STRUCTURAL, SOILS ENGINEERS .




A 2 mA

Mm<m<n,o “YALE IE

BORING NO.

DESCRIPTION

GRAIN—SIZE ANALYSIS
(% Passing) -

' APPARENT SP ECIFIC GRAVITY

CBR TESTS '
(Surcharge-51 P.S.F. )

. Molding Moisture, %
Molding Dry Density, P.C.F.
Swell upon saturation, %
»CBR at 0.1" Penet‘tation

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:

TABLE I }) - SUMMARY OF LABORATORY TEST RESULTS

2

‘ %
SAMPLE NO. - __C _ D
DEPTH BELOW SURFACE o _lo'-ug’ 9'-'\5’
| ' o SWTY SAND

. MOTTLED ehy WITRACES OF_,.; R

m__ai TRV Bk

Sieve o
e \00
1/2" 100
. #10 9.8
. #20 56.7
#40 4449
#100 42,k
#200 4.1
~ ATTERBERG LIMITS
Air Dried or Natural ‘ NB.TU\
Liquid Limit 18
- Plastic Limit 2%
Plasticity Index Ao
Dilatancy SLOW
Toughness MED. -U M _
Dry Strength MEQ - h\oH
UNIFIED SOIL CLASSIFICATION _CH SM

© WALTER LUM ASSOCIATES, INC.
CiVil, STRUCTURAL, SOILS ENGINEERS

|_Date )O-’M;-'\B | By _ ®&T. ‘.
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CTMAKA K(LO HALE 0

BORING NO.
* SAMPLE NO.
DEPTH BELOW SURFACE

- DESCRIPTION

" GRAIN-SIZE ANALYSIS
(% Passing)
Sieve
l"
1/2"
- #4
#10
#20
#40
#100
#200

ATTERBERG LIMITS
Air Dried or Natural
Liquid Limit
Plastic Limit
Plasticity Index

Dilatancy
Toughness
Dry Strength

UNIFIED SOIL.CiASSIFICAIIQN‘

APPARENT- SPECIFIC GRAVITY

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 (%)

REMARKS:

| Date i\O"Uf']"J, By T L

q

" TABLE I & -~ SUMMARY OF LABORATORY TEST RESULTS‘

\4

A5

5 c >
. 9"@-9' [ PN~ 5’-(9.@
~MOTILED e
MO‘\’TLED BROWN. ~ MOTTLED GRAY ... 7
TCRA-DRONN AR W/SOME & BROWN CLAY ™ = -
_SAND & QoOTS m&@x&x._ -

NATURAL NATURAL NATURAL

a1 4 28
29 20 x2 |
18 24 _ Z-2 3
MEDIUM . NONE = SLON-MED -
SLIGHT-MED, _ W IbH MY
SLIGHT-MED- MED-HIGH _ Hi6w
Mo cH en

WALTER LUM ASSOCIATES, INC.
CiVIL, STRUCTURAL, SOILS ENGINEERS
[
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BORING NO. R A b AR | A
SAMPLE NO. - e ' Y B __C D
- DEPTH BELOW SURFACE - 0 _og-ar S'-4 9-69 1ol
_ S _Brown. . BROWN W6 Y .
, S . L CLA;E\{ su:( cw\‘g\l ST . MOTTaLgE “DELOMP, RocK.
DESCR_IPTION - o WIS - w cEs _______ m\} WN (5ome c,szusut%
GRAIN-SIZE ANALYSIS | B T S
(% Passing) T < ST .
Sieve = . ' S o ‘
o e ‘100
O o o | 4G
o e T i | i 0.0
#20 A . 55|
#40 o < I T B30
#100 AP o - : S1.0
#200 o _ : » o 5.1
ATTERBERG LIMITS R o
~ Air Dried or Natural : ' NATURAL NATUQAL/ h\éIl!g
Liquid Limit ' o 52 . 56 __
Plastic Limit = . ' 21 Y - M
- Plasticity Index = - " 20 _ 17 4
‘Dilatancy . MEDWM W MEDIUM
Toughness : C . _MEDWUM_ MEDIUM MEDIUM
- Dry Strength . S.JGHT-MED SUGHTMED SUGHT-MED.:
UNIFIED SOIL CLASSIFICATION : WM MY ME MM

APPARENT SPECIFIC GRAVITY

C__MBKAKILO WALE K

_ TABLE 1D ~ - SUMMARY OF LABORATORY TEST RESULTS

CBR TESTS :
(Surcharge—Sl P.S.F.)
Molding Moisture, % .
Molding Dry Density, P.C.F.
Swell upon saturation, Z
CBR at l'A' 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:

WALTER LUM ASSOCIATES, INC.
© CIViL, STRUCTURAL, SOILS ENGINEERS
Date \0 “L4-1% By ™7 : ’ ’ B I
e " 0



MDKAK.\LO HALE -

TABLE ]LE - SUMMARY OF LABORATORY TEST RESULTS

BORING NO. . x)

SAMPLE NO. B
DEPTH BELOW SURFACE AT
' U BRONN aLay
T W[GRAY

DESCRIPTION R vy SEVECE N

GRAIN-SIZE ANALYSIS -
(% Passing)

. Sieve
1"
. 1/2"
#a
#10
#20
#40 )
#1.00
#200
ATTERBERG LIMITS : _ ‘ ' - E o -
Air Dried or Natural — o NATURSL. CNATURAL
Liquid Limit - S oL ) - 51
Plastic Limit o ’ s : x|
Plasticity Index . : ’ _ 1 - : 15
. Dilatancy - ' , ' SLOW -MED - : _SLon '
~ Toughness MED.- MIoH MED -1 GH :
 Dry Strength . o MEDIUM MED -t
UNIFIED SOIL CLASSIFICATION C (A1) . _ ' cy

APPARENT SPECIFIC GRAVITY

CBR TESTS - !
(Surcharge-51 P.S.F. )

- Molding Moisture, %
Molding Dry Density, P.C. F.
Swell upon saturation, Z
‘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 : : »
WALTER LUM ASSOCIATES, INC,

" CiVii, STRUCTURAL, SOILS ENGINEERS

Date (0-14-1> By T, | |
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MA KAKILO BALES II

TABLE I F

£ PARKING LOT o

SAMPLE NO.
DEPTH BELOW SURFACE

DESCRIPTION

GRAIN-SIZE ANALYSIS
(% Passing)
Sieve o
l"
o 1/2"
#h
#10
- {20
#40
#100
#200

ATTERBERG LIMITS
Air Dried or Natural
Liquid Limit
Plastic Limit -

" Plasticity Index -

" Dilatancy
Toughness
Dry Strength

UNIFIED SOIL CLASSIFICATION
APPARENT SPECIFIC GRAVITY

CBR TESTS ' bR
(Surcharge-51 P.S.F. )
Molding Moisture, %

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

(AASHO T-180-57 Method__ )
Dry to Wet or Wet to Dry
Max. Dry Density (P.C.F.)
Optimum Moisture (/)

REMARKS:

‘ Date !O:'L“;T?) By 27 |

MOISTURE-DENSITY RELATIONS OF SOILS -

A

- SUMMARY OF LABORATORY TEST RESULTS

%)

{00

B C
: 6ugﬁAC«E _SURFACE =~ SUREDCE = SURFACE
KEDD\SH - D R&DD‘SH .;,: -WREDDI SL\" ‘, e e DT L LI
‘ A_BQO\NN ' BRONN : -

100 )
100 |00 _\00 LOO
00 __ 100 KLY 100
9 3% %61 97
241 9.1 6.6 444
9.4 Q|0 —_4e> et
9% 4 910 4.9 4.
Q1.0 _d1>  ___4qwo 14
NATURBL NATURAL. NATURAL.  NATURAL
50 4o 49 __49 :
2| 21 19 1
19 \S 4
;e«,ow" MEDIUM ’: MEOWM ke
MEDIUM _ _MEOWUM _ _MEDIUM_ _MEDWM -
MEOWM — SUGHT-MED. _MEDWM _ MEDIUM
MUME ML MU MLCL
186 _ 240
n44 25, 1224 a5y
1015 9%.6 1082 459
0.2 0.% 05 2
\2.9 b | 1.2 B
A
> WE DRY To WET |
(00,5 1072
245

n.e

WALTER LUM ASSOCIATES, INC.

_CIVIL, STRUCTURAL, SOILS ENGINEERS
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'PLASTICITY CHART

PROJECT+ ~ -

MAKAKILO WALE T 7 7

LOCATION: = MakakiLo, oauu, wawel
_ 901
80 = ——f— —
n,n ’ :
A LINE ——
159] / |
x
60 9
W eMac
z CH _
- 50 - o -
> 3c///’
— s\~
= 40 : '
*«: -
< cL ///’
| -
7-35%' e\
' I ."\ VA
' 1/// bi Q‘A MH 8 OH
: -4l . ’
10. —= 2
| CL = ML ML
o 10 20 30 40 50 60 70 80 - 90 100 10 120 130
LIQUID  LIMIT | -
_ I o WALTER LUM ASSOCIATES, INC.
DATE \0-14> BY T CIVIL, STRUCTURAL, SOILS ENGINEERS

|
I
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V l..OCATION= M"'H'MAK‘AK\LO OAWU, HAWALL T

| SAMPLC DESCRIPIION REDDISH —bszovm cuwa\/ 6\1,1' BLOWS

130

120

Ho

100

90

DRY DENSITY (PC.F)

80

70

60

SRS

{5 I\
5 AR
3] \.

- |°.<| AN
- ~
a9
3 .
=
X
=3
N
S

o . 1w - 20 Bo 40 80

MOISTURE—DENSITY CURVE (AASHO T-180-57 METHODA)
"PROJECT:_ 7. MAKAKILO WALE T

SAMPLE NO.: suawce ' . . LAYERS:

5

”"'Aeeasens Yarmings
MOLD SIZE: 4’ x 4534"HI6H
HAMMER: _lO L5 8" DROP

25/ LAYER

' ZERD AR \29@5 CURVE
\ CSPE CAFIC | CRANITY -1Bb

®

MAYIMUM DRI DENSITY-1005 £CE | \

749 o
/ .

' WATER CONTENT ' (%)

- WALTER LUM ASSOCIATES, INC.

60

Civil, STRUCI'URAL SOILS ENGINEERS

DATE 10-4-73  BY )5

E‘
-y




9-470

DRY DENSITY (BC.E)

MOISTURE—-DENSITY CURVE (AASHO T-ISO-B'I, METHOD A)

PROJECT:” " MAKAKILO WALE T

LOCATION*‘Q,'. MBKAKILD , OAHU, BAWAIL

'SAMPLE NO.. ‘0" éuewce

SAMPLE DESCRIPT
130 |

ION: _BROWN s\\:[\; cLay

AAGGREGATE %!- MIUS

= BLOWS: 25/ LAVER

120 | ]
\ |~ ZERD AR VO\D{; CURNE
no 29/( spgcieic| oRkeiTy - |2.90
o NN
IEENE
S -
o -
JAERIR
90 . S\; | |
- Ei \\\\ —
) | |
“ 5 | N \Y\
5 N
80 2 \\‘ |
b ol !
12
3
2
=
0- .
o
60 _ : . »
0 10 20 o 30 - 0 — 1
(©/0)

WATER CONTENT

DATE

10--1%  BY i

WALTER LUM ASSOClATES INC.

- MOLD SIZE 4 ”$X4—5@'H IeH)
. HAMMER : \0 LEA, 19 DROP
LAYERS:

CIViL, STRUCTURAL SOH.S ENGINEERS




10+

4

70

500 -
41| — . , ; | B CBR PENETRATION DATA
. . ' lPENETRATlO“ LbAD LOAD
400 o : R )/ (NcHES) | (LBS)| (PSI)
x S // o0s0 |20/ a3
&0 e T - | o078 400112% |
| | / | | |ete0 Imz0liT]
. S 0128 20 Iao
. loagr » 0.180 300 zgf;
é: ) /"C/ER & O] FENETRATION /|5 .[6.5 0178 1770|251
= 7 0200 [A3027T]
< _ : | 1 o.250 | 420 201
S 400 A - 0300 |1000] 222
‘ cer| @ di FeNeTRATION= 207 15,3 | o380 |10£0] 560
‘ N - o 0400 150} 56%
0 ‘ — ‘ — [ o480 1220 407
| / - | | 1 . 0.500 1770|417
100 4 T , — AGGREGATE 74" Mmggs '
| / ' : , S : 3 ' HAMMER WEIGHT |0 LBS
50 NN SRS S : . ' ' HAMMER DROP__1D”
: ] E - : No. OF BLOWS (aZLA\l ER} -
o - o No. OF LAYERS _ 5 _
“10 o 19"O-\ ‘ SEO.’Z, . o3 0.4 o5 = B |
ADSUSTED PENETRATION  (INCHES) : ‘ < :
‘ COORDIMATES ' ‘

CBR TEST

| PROJECT{'_‘;;‘T MAKAKY go MALE T

LOCATION: MAKAK\LO’ ' oAuuf,"% L-\AWA\\

SAMPLE NO‘ euawca o S
SAMPLE DESCRIPTION REDD\SL\ BROWN c.uwel A

DATE _10-10-12 ‘BY__ RH
. DATE _10-11-15 BY NI

TEST RESULTS:

' MOLDING MOISTURE, %. ____ 1449

MOLDING DRY DENSITY, PC.F_10LB
CBR @ O.I" PENETRATION 1.3

_DAVS ZOAKED. ... . 4

‘ WAlTER LUM ASSOC!ATES INC.

CIVil, STRUCTURAL, SOILS ENGINEERS

|
-




CBR TEST

PROJECT: =~ MAKAKILO UWALE IO

LOCATION: E MAKA.%‘(\.IL,O' OBMU, qum\’

SAMPLE NO: _'® Suresce | I
SAMPLE DESCRIPTION: . REODISH-BSROWN CLANEY ST

LOAD (PSi)

e I R . I _ e CBR PENETRATION DATA
) / ' !PE'NETRATION LOAD | LOAD
“;O : ~ {INCHES) (LBS) ] (PSI)
' - : ‘ 0.025 GO | 0
. v ' T : : - 0.050 00| %
140 — : _ — _ 0078 140! 471
» ' N . ' 7~ v _ 0.100 140 (O
10 ' A R R | potzs 1220 1%
a 1 / v 0 o805 $1
| | | | XceR @ ol eelemranon Vo1l [ oire 240! 97
Icc _ : =T 0.200 4201107
. ‘ 1 / - | . | 0280 |20 4;_/;,5
60 / ’ N , 300 1440) 140
, . o3850 470|157
0.400 1Y)
40 /eBR| & ol pEMETRATION:Mo= Gt | — gé% :-é\?,
: ' ' o.s00  |FA0| 197
40— 7 - — T T 1  AcerecATE Y4" MiINVS
/ 3 _ ' | HAMMER WEIGHT 10 LRSS
;Y — , N S HAMMER DROP__\§%'
No. oF BLOWS BE/LAVER |
| 7 ‘No. OF LAYERS _ 5 :
o ol ‘ 0z 03 0.4 05 o ' '
N PENETRATION  (INCHES) .
'TEST RESULTS: o
MOLDING MOISTURE, %. 754
MOLDING DRY DENSITY, P.C.F_ 44,6
CBR @ O.I" PENETRATION __ (.|
- DAVS ecakeD . . . 4
DATE 1O-10-1% BY =30 e - o o WALTER LUM ASSOCIATES, INC. E
‘ ' , : . - CIVIL, STRUCTURAL, SOILS ENGINEERS

DATE __10-11-1%_BY___ N|

|




10-

0

LOAD (PSI)

CBR TEST
PROJECT

' LOCATION=

‘Mm\m«w,

MAi\AK\ LO L\Au‘; L

OA\-XU ,

UAWQJ LI

SAMPLE NO:

o SuReACE

_»SAMPLE DESCRIPTION Reoo‘su bROWN cu\\;o; Su:r

500 -
450 CBR PENETRATION DATA
PENETRATION LOAD LOAD
(INCHES) (Les)| (psi)
409 0.025 56 .27
) 0.050 180 | O
350 _ /" 0075 1275|92
‘ / 0.100 * {370 |12%
500 ] 0128 |440]153
, . 0.180 5401180
. . ‘ : 0iT8 000 | 200
250 1 [ezo0 [pso217
| | A%v @ 0.9 PENETRATIAN 5445 | | o280 |740| 247
260 / , 0.300 8201 271
, V4 o350 890|297
/, < 0.400 1950|217
150 , s v450 1016|337
'}Aafzb 0.1" PENETRATION=' "o = 12,3 0800 ||060| 353
100 © AGGREGATE _\/4-" MINUS
/ ' _ HAMMER WEIGHT_| 0 1535
5% / ' HAMMER DROP__ | 5"
. ) . No. OF BLOWS M
: ‘No. OF LAYERS _5 -
o ol 0.2 a3 04 05 '

" TEST RESULTS:
'MOLDING MOISTURE,

PENETRATION ~ (INCHES)

% . 22.9

- MOLDING DRY DENSITY, P.C.F_105.Z

. DATE

CBR @ O.I" PENETRATION_ 2.5 |
DAY5 50AXED —4
DATE _10-12-73 BY_ _ CL__

5

L0 -15-73 BY

WALTER LUM ASSOCIATES, INC. ‘
._CIVIL, STRUCTURAL, SOILS ENGINEERS &




10-470

LOAD (PSI1)

CBR TEST

T MAKAKILO HALE T .,

PROJECT:
LOCATION: Mm<m<\po omsu
SAMPLE NO: ©O' surence -

_BROWN su;rx[ C,LA\’

‘ SAMPLE" DESCR!PTION*_, '

500 -
450 CBR PENETRATION DATA
PENETRATION | LOAD | LOAD
. : ' ’ (INCHES) (LBS){ (PSi)
400 ‘ T 1 | 0.025 55 1%
_oo0s0 182 |27
- 350 B 0075 [130 [ 47
. ‘ o: 00 —‘-_6?7, _(o[ v
v 0.128 ’LV[ ‘\q
300 I 0.150 29& | 9%
‘ . E o178 | 244 UQ
25¢ — 7 0.200 (2261118
/‘/ 0.250 44 1159 |
oo T ~0.300 5’1-6 176
2 , Mf o380 |SBB[1490
_ 7 0.400 | (46 | 215
50 ] ’ - : G | 1%
: "/cax @ 0.27lPENETRATION = 3Vid= 8.1 ::Zi 02 12 A
/ I b ' e
100  AGGREGATE /4" MINUS
COR @ 01" PENETRATION = 51/,:: = 57 HAMMER WEIGHT 10 L85
50 pd - HAMMER DROP_ (8" :
7 No. OF BLOWS 5o/ AYER
'// | L ' No. OF LAYERS . 5 . :
- ok 03 " 0.4 o5
3 % Qéé.z o , ”
PENETRATION

_ (INCHES)
ADJUSTED COORDINATES :
TEST RESULTS:

MOLDING MOISTURE, %. 25, ]

- MOLDING DRY DENSITY, PCF 515 q
CBR @ O.I"

DAY S 5OAICED

10-10-13 __ BY _

BY

R
35

- DATE

. DATE _10-4-7%

PENETRATION__ .] o

- CIVIL, STRUCTURAL, SOItS ENGINEERS

WALTER LUM ASSOCIATES INC, g




LOGS OF BORINGS

FROM

'""MAKAKILO DEVELOPMENT - KAPOLEI PD-H"

REPORT DATED MARCH 5, 1973



®

.0,

WALTER LUM ASSOC'ATES, INC, ‘ E 3030 WAJALAE AVENUE « HONOLULU, HAWALII 96816 » PHONE 737793

‘Boring Log yxakr10 pEVELOPMENT BORING NO. - Shait No, of

PROJECT KAPOLEI P.D.H. e pute WLUMAS500, NG, oy, FEB.12,1913

SUZUKI  TAGUCHL, CHOW

KAPoLE {

LOGCATION. Makakilo, Oahu, Hawaii . Field Party _— T
¢ - = ) " .
‘ Tax Map Key: 9-2-03: Por. 2 Type of aoranng:‘W (_,‘_ﬁ-“-ﬁ )Diam. 24 A
. s — P - - - - .1 5 l L] i —
Elev. Datum
MER: ‘ ' NG )
HAM N 140 ¥ Drill Bit ~T'("t,7p‘,'éc‘ g T.0.CoruNG
Weight d 67
b 20" Water Level HoTicen
D : -
rop 7765 2 "STANDARD SPLiT 500N Time _ —
SAMPLER: SA - A% DounLE TUBE CORE PDARREL. Date 2-'%2-1%
- : . PENETRATION DATA
-5 : = . = £ ' Standard 7
§ - A - = N ,
: - B DESCRIPTION [ 5 E :E é E . 8 « E « , Penetration Test
3 = £ T % 5, T F4 94 v
i S 3 5 8 3 8 5 gq & gr . g o ,>C° a N (Blows per foot)

ELEv. =731t 7% o 0 10 20 30 40

~

STIFF, REPUISH BROWN

/_
>

N

BN

ML) GLAYEY SILT 25, - - -1 - '
W/ DBELOMIPOSED ROCK ] « ]
LAVA ROLK 4 ¢ |
4 PECOMPOSED ROCIK i 7/3:{
- 1
4 < o .
BLUE, PENSE v 5 1o i , LORED : | 5.0
LAVA ROGK A% /§l’\ RUR (&L T REClV.: | 3.0°
. - NI
NOTE: Lo5T WATER & 6.5 7'{\‘3"/\{
- IS L. ,
i T NS .COR_V. 3.0
T 1A% 7; N RuN Bz RECPY.: | 2.0’
END 6F BORING & 4.5 o '] s

Loaa 0.2t 8 3 % &} 4 3 0 2 3 3

At ) & 2 8t 0 3 a4 8 ) 3 0

*EL&VAT(OH ESTIMATED
FROM EXISTING FBATURES
PLAN BY C.R. SUTTOM 1.
4 Assoc.Ne. (11-6-12) ]

PRI SR G Y S N I S W I Y




£.D.

KAapoLEN

[

WALTER LUM ASSOCIATESI lNC' E 3030 WAIALAE AVENUE » HONOLULU, HAWALI 96816 » PHONE 737793

Boring L°g MAKAKTLO DEVELOPMENT BORING NO. —__C . Shest No. o
PROJECT KAPOLEL P.D.H. Driller N.LU?VI A550C,INC., - FE®. S, 1113
LOCATION_ . Makakilo, Oahu, Hawaii : Field Party "’ULUKléOC:S::é : K'Mﬁje‘ﬁ: —
_Tax Map Key: 9-2-03: Por. 2 Type of Boring Auger ((1518" )Dim' L AX
. Ele’v_.. ?14}" X Datum _
HAMMER: 4o . . o on L. C. DRAG
Weight : e — A T e 0T T
301', . ) ater Leve! qu-(xggo‘
Drop ‘ : T el - Time = —
SAMPLER: 2! STANVAKP_ ﬁFLlT SFOON : Date Z-5-15
T ' . PENETRATION DATA
[ a .
§ i - S = £ = E . » Standard
! 3 3. E 5 < g S E 8, . _E " ;Pe?et:ation Test
3 £aw DESCRIPTION : 2 2 T 9 2 guw B v
E'Eggé § 5 5 3 ;a‘! lé, gdﬁ Eﬂi N (Blows per foot)
< ELEV. = C14 + 1 *o ° B = 0 10 20 30 40
M&V\uM REVDISH BROWN ] )
Cle”fE'f 5“(1 —: Z-A - 2‘ - - - ‘]
. OTiFE, REPDISH BROWN ]
(ML) CLATES SiLT - el
| B 7
51 Bl
.. STIFE, ) Jl . v
§ 2 J aRAY 4 REDDISH BROWN| U Bl - 1M~ | -] - [
CMUMHRL T eLAEY SiuT ) Ay
5 > o — Nl
P ] {
~Troek (pouLoer) ] VER
. R - RS
VENSE | GRAYT 10 1 g ‘ 80,
(sM) —SILTT SAND W/ ORAVEL Tiz-e| - [25] - | - | - 189,
;:g' : ://\\//\\
T T ROty //\\/4_
LA\ ‘\.\/‘/\\;?.
2T il

END oF PORING € 13’

.|||L1L1v1LJ11|l1

PR W S (S W IS BN S U U W |

*&Levmuou ESTIMATED
FROM EXISTING FEATURES
PLAN BY C.R.SUTTON
4 ASS00. INC. (11-6-12)

b At a4 0 0 4 1 ) a4 & & 3




KAPoLEI - F,p.‘)

WALTER LUM ASSOC|ATESI INC' E 3030 WAIlALAE AVENUE o HONOLULU, HAWALI 96816 ¢ PHONE 737-7931

‘Boring Log v ux110 prvELOPMENT BORING NO. 2 Sheet Now —__ of
PROJECT KAPOLEIP'D H. Driller W LUM A&%oo},(HO. Date FE& 4 ! 1113
. ;s o SUzZUIKL | CHoW
LOCATION Makakilo, Oahu, Hgyggl; ) ___ Field Party e HSTET 7 —
Tax Map Key: 9-2-03: Por. 2 Type of Boring ‘(QHICORE (2B  Diam. —
) o Elev. i Datum
HAMMER: S ' | e LCURAG 1 1.C. CORING
Weight ‘ — . o NOT
D 20" Water Level woficeD
rop 2765. 27 STANDARD SPLIT $f00N Time  —
SAMPLER: CAXY - AX POUBLE TUPE CORE PARREL Date ’Lr"\—‘!f’)
— - . B PENE.TRATION DATA
.E —~ o E - = g ; 1 Standard -
; 5 1": = z = S _.g g @ ’ Penetration Test
'z £ DESCRIPTION £ = 2 ¢ 3 T s Ui
% -3 g E £ H 5 R ’g_ §g_: gn.' N (Blows per foot)
£33 oo w A o 2 o > 0 10 2 30 40
~ 2"%% n’ 2-A1%29 |20 44| - | -
STIEE, RévmsH PROWN
ML GLATET SILT
5 .
J27%% [l el - 119 | -1 - -
i
) o o 7 7
. STIFE, BROWH 1%
TH CLA‘1. N _Jz's% y ¢ 1126122 119 | - - 44
« - U VZ
— //
—... /‘,/r//\l
BLUE, PENSE o1 [lE ,
LAVA Roz¥ Ay NI Qun | Lorgp: | 5.0
( PourLpeR ) i ANk RECQV. . | 3:27
| 1 |k |
STIFF, MOTTLED BROWN ] ﬂ'{
CLAYEM SILT - e
ENP op BORING ¢ |4’ 1
]
1
-]
-1
FeLevaqion esTiMATED | ]
FROM EXISTING FEATURES| | ]
PLAN By C.R.5UTTON ]
{Assac.INC. (11-6-12) 1
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LIMITATIONS
In general soil formatlons are commonly erratic and rarely unlform or
-regular. The boring logs 1ndicate the approximate subsurface soil
.eonditionseencountered only at the drill holes where the borings’were
| made at the tines:designated on the logs and may not represent eonditions:
"at other‘loeations or at other.dates.‘:§oil'conditions and nater_levels
may change with the passage.of time and‘construction methods or improve-

'ments at the site.

During construction,'should subsurface conditions much different from
those in the borings be observed, encountered, or otherwise‘indicated,
" we should be'advisedvimmediately to review or reconsider our recommen-

"~ dations in light of the new developménts.

lf there is a substantial lapse of time betWeen the submlseion of‘this
'.report and the start of work at the site, or if conditions have changed
‘.due to natural causes, plan ehanges, or construction operatlons at or -
adjacent to the 51te, it is recommended that this report be rev1ewed to
determine the applicability of the recommendations donsidering-the time

| :lapse; changed:conditions, and changes in‘the state of the art of soil
 engineering.

vOur professional'services were performed 'findings obtained and'
recommendatlons prepared in accordance w1th generally accepted eng1neer1ng

practlces, This Warranty is in lieu of all other warrantles expressed or

implied.



