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ENTRANCE ROADWAY TO LEEWARD COMMUNITY COLLEGE
SOIL EXPLORATION REPORT '

'WAIAWA & WAIPTIO, EWA, OAHU, HAWAII
TAX MAP KEY: 9-4-08 & 9-6-02 & 03

SCOPE OF EXPLORATION

The pﬁrpose of this explorafion was“to evaluate general éoil conditions.
for roa&way grading and pavement thickness design considerations for thé
EntrancebRoadway to Leeward Community College«at_Waiawaband Waipio, Ewa,

‘0Oahu, Hawaii.-

This report includes field explofation, laboratory test results, general
recommendations for roadway grading and pavement thickness design

considerations and limitations.

‘FIELD EXPLORATION

Fivegborings were made along the proposed réadway aliénment. Also,

attached for‘referencetare logs of 10 borings drilled for the Waiawa

Street Improvement District (preliminary‘studies in May and June 1971)

© and 6‘boriﬁgs_from "Leeward'Village Apartments, " report‘dated Aprii l5, ;971.

The approximate boring locations are shown on the‘BOring Location Sketch.



Borings were made with 3 and 4-in. diameter augers using finger type bits.
Soil samples were recovered with 2-in. thin-wall'tubes and 2-in. standard

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

LABORATORY TESTS

" Laboratory tests included: ' patural water content, unconfined compression,

Atterberg limit, AASHO T-180-731 density,'specific gfavity and CBR.

A summary of laboratory. test results are attached. Also attached are‘

laboratory test results for Waiawa Street Improvement District Studies.

. SOIL CLASSIFICATION SYSTEM

SoiI samples were visually observéd and subjected to abpropriate tests
in thellabﬁfatory. Basea anvisuaI:observatIoﬁs_and.laboratory tests,
the soil descriptions given oﬁ the boring_logs are generally made inv'

a¢cofdance with.the "Unified Soil Classification System."

GEOLOGIC AND SOIL DESCRIPTIONS BY OTHERS

From a review ofIgeologic'literature and the U. S. Soil Conservation
Service maps of the érea, the soils génerally described by others are

as' follows:



Stearns, H. T. and U. S. Geological Survey, "Geologic -
" and Topographic'Map of Island of Oahu," 1938:
' Ra - Unconsolidated noncalcareous deposits,

" chiefly younger alluvium

Pa - Consolidated noncalcareoué deposits;
chiefly oider alluvium - |
U; S.'Sqil Conserﬁation Service, "Soil Survey of Iélands 
of Kauai, Oahu, Maui, Molokai and Lanai, State of Hawaii,"
August 1972: |
WzA - Waipahu silty clay, 0 to 2% slopes,

e -;Unifiedlsoil Classifitation

WzC - Waipahu silty clay, 6 to 12% slopes,

"CL" - Unified Soil Classification

Ph - Pearl Harbor clay, nearly level,

"CH" & "Pt" - Unified Soil Classification.

GENERAL SITE CONDITIONS

The proposed Entrance Roadway to Leeward Community Coilege is located

about 1,000 ft south of the intersection of Farrington Highway and.



‘Waipio Point Access Road. The roadway extends from Waipio Point Access

Road‘in'a.northeasterly direcrion for about’3,200 ft towards the south

side of Leeward Community College.

A classroom building and two hot-houses are located near the property line

at the western end of the proposed roadway.

Portions of the routerfollow existing'unimproved’roadways and the

“remainder generally crosses rolling'topography that is covered with trees

and brush.

Watercress and taro farms are located on the'south or makai side of the

proposed roadway. The proposed roadway is generally about 75 to 150 ft

from the edge of the watercress and taro patches and marshy ground

However, between about Sta. 6+00 to Sta. 9+00, the edge of marshy ground

may be closer than 20 to 30 ft from the proposed roadway. The sectlon near

Sta. 31+00 may be about 50 ft from the edge of the watercress farms.

Underground utility lines were noted along portions of the proposed

alignment.

Some stockpiles of trash were noted along the cane haul road at the western

‘ portioh for the proposed‘roadway; Stockpiles of rock and soil were noted

between Sta. 8+00 and Sta. 12400 of the proposed roadway.



. - INTERPRETATION OF SOIL CONDITIONS
From the field'exploration andllaboratory test resplts, the soils along

the proposed roadway vary considerably and may be approximéted as:follows:'

" About Sta. QQ&QQ to Sta. 5+50.

A surféce layer, about 3 to 4 ft, of stiff clayéy silﬁ
(M soil), then stiff to hhrdvclay (CH soil) to ébOUt
’8‘to.i3 ft, then dense silty sand (SM)fto about 31 ft,

the maximum depth drilled in Boring No. C.

‘Water was not noted in the borings between these stations

during the field exploration;

About Sta. 5+50 to Sta. 13+00
. A | The makai or south side of the proposed roadway may be

located near the edgelof'sqme marshy'grbund.(

Along the center. and mauka (northéfn) side of thé.foadway;
Boring Nos. 2 and 3_(Waiawa Streét Improvemént District
Studies) éenera11Y‘indicated medium to stiff‘éilty‘clafé.
“A soft pocket was noted in Boring No.:h (Waiawa Street

'Imprbvement District Studies) at about 9 to l4-ft depthé;



Water was noted at about 14 to 16-ft depths in the bbrings

between these stations during the field explorationms.

About Sta. 13+00 to Sta. 19+Odb

A layer about 15 to 20 ft thick of medium to stiff‘éilty
vclays and clayeyzsilts (MH soils) with pockets of clay
andvsilty sand or gravels. ‘Some soft pocketsvmay occur

towards the wesﬁérn portion (Sta. 13+00 to 15+00).

Water was noted at about 9 to 17-ft depths in the borings

between these stations during the field explorationms.

About Sta. 19+00 to Sta. 24400

A surfaée layer about 4 t6 20 ft or more of stiff to hafd
clayey silt (MH soil) underlain with silty sénd'ahd.decome 
posed rock to about 18 ft. Below this: stiff clayey silt

to about 36 ft, the maximum depth drilled in Boring No. D. .

Clay (CH-soil)_wasinoted in Boring No. 5 (Leeward Vil;age

Apaftmen;s report) from the surface to about 4-ft depth.

Water was not noted in the borings between these stations

during the field explorations.



'_About‘S£a, 24+00.to About Sta. 32+00 (End of Roadway)

" A surface layer'abouﬁ 6’to‘13 ft of étiff clayey silt and
silty c1ay'(MH soil) underlain with sand or gravelly soils
‘to about 9 to 21 ft. Below this: stiff‘silty‘cléy to
about 31 ft,_thé maximum depth drilied in Boring No. 20 .

(Leeward Village-Apértmentsnréport).

A soft 6r-medium,soil-p6cket was noted in Boring No. 20

at about 3 to 8-ft depths. .

Water was noted in the borings between these stations at

about 8 to 18-ft depths during the field explorationms.

Variations to the above soil conditions are to be expected between borings
"and in localized areas. .For more detailed descriptionsvpf soils encountered

in the borings, refer to the boring logs.

DISCUSSION AND RECOMMENDATIONS
The ptopbséd plan is to construct an‘EntranéevRoadway from the Waipio
Point Agcess Road towards‘Leewérd Community College;”a~distance'of_about

3,200 ft.

¢

The roadway is generally planned in cuts and fills of about 5 to 30 ft.



Thevtopograpﬁy'and soil conditions vary along thevpfoposed road alignment.

Utility lines are known to cross the propoééd'rdadway alignment. The
contractor should refer to the plans for utilities and should prbceed with

caution wherever utilities are~suspected.

A géneralAdiscussion of the soil features and grading contemplated_along'the

proposed roadway may be roughly broken down by various sections as folloWs:

Sta. 0+00 (Beginping;of Roadway) to Sta. 5+50
" The borings generally indicated 3 to 4 ft of clayey silts
over about 4 to 10-ft thick "CH" clays, then dense silty

sands to 20-ft depths or more.
The roadway is planned mostly in cut along this section.

'Retaining‘Wallsb(aboug 8 to 12-ft heights) and slopes

(about 5 to 30 ft in height) are proposed.

ﬁecéuse-some.existiﬁg-structﬁres afe~locatedvneaf'the tops'
of thefproﬁoSed slopés and retaining walls iﬁ this section,
' deﬁelopﬁent should be carefully planned and designed. .The
contractor should.take precautions in his construction
procedures in this area so as to minimizé démages to

existing structures and ground features.

For the design of retaining walls in this section, clay

'""CH" soils in the upper layers should be.removed and



replaced ﬁith_select material behind the retainiﬂg walls

to form a buttress (see Figure 1).

Clay soils ‘encountered at the bottoms of wall footing
~ excavations should be removed to a depth of about 2 ft

.and replaced with compacted select material.

Low slopes (6 ft or léss in height) in clay soils'may be

" designed at 3 ho;izOntal to 1 vertical or:flatter slopeé;
otherwise, the'outerlportion of fhe.slopes shpuld be_removed
-and replacéd with a'buttress fill of.seléct materials (éée

Figure 1);

About Sta. 5450 to Sta. 13+00

The makai (soufh) side of the prbposed rbadway-in the
vicinity of Sta. 6+00. to Sta. 9+00 may be located:near the -
. edge of'somé marshy groﬁnd. vPockets.of "muck" or soft organic’
.soils ﬁay be'encountefed inbthis section. .Provisions shoulﬂ
_bé madé'for remoVai of soft pockets and reconstfuctidn with N

~fairly well-graded granular materials.

Stockpiles of soil and rock were noted from about Sta. 8+00
to Sta. 12400. The loose materials should be removed down ”

to stiff natural ground before plécement of fills.



Cuts and fills of about 5 td_lO ft are contemplafed along

this section.

.In general, élopes of about 2 horizontal to 1 vertical or
flatter should be used. If practicable, 3 to 1 or flattér
fill slopes would be preferable in the vicinity of mérshy

"ground.

About Sta. 13+00 to Sta. 19+00

The boringé generally'indicated-medium-to stiff silty clay
to about 15 td 20-ft depths. Some soft soil ﬁocke;s may be:'
enéountered towards the western portion, Sta. 13400 to

Sta. 15+00.

Cuts and fills of about 5 to 10 ft are planﬁéd along this

section.

The alignment follows alongside portions of an existing
roadway that may be on an embankment.. FillsAare generally

planned on the makai side of the roadway.

- 10 -



After clearing and grubbing, drainage and subdrainage of
low spots should be done before fill construction. The loose
outer portions of the existing road embankment should be v

stripped and the new fills keyed into stiff ground.

Slopes»of'abou;'Z horizontal to 1 verpical or flatter may be

considered.

- About Sta. ,1,9&-96_ _to Sta.. g_4+00

..The borings génerélly indicated a stiff to hérd‘lafer aboutb

5 to 20 ft or more thick underlain'with,silty-sénd and |

- decomposed roék ﬁo about 18 f; around Sta. 21400 ;bisfa; 22460.
v"vBelow the sandy and décémpdsed rock,layefs aﬁpear‘to be

' clayey silts to about 30-ft or more depths.

Preliminary sketches indicate cuts of.aboutrlb to 20 ft from

Sta. 19+00 to Sta. 23+00. -

On the left side df the roadway cut, a concrete retaining
Wall:is proposed about 8 to 12 ft high and .about 350 ft in

length. |

 The retaining wall footings should be located on the stiff

underlying material. -

- 11 -



About Sta. 24+00 to Sta. 31+47 (End of Roadway)
‘The bbrings generally indicated a Stiff layer about 20 ft
or more in thickness with layers or pockets of silty sand,

gravels or decdmpoSed rock.
Cuts and fills of about 5 to 10 ft are contemplated.

Slopes of about ‘2 horizontal to 1 vertical or flatter should

be used.

" A proposed sewer line about 20 ft deep is planned near the

toe of the proposed roadway fill slope near Sta. 31+00. -

If practicable, the‘sewer.linetshould be moved away from the
toe of slope a .distance so that the toe of fill 'slope will be
below a line drawn upward at a 2:1 ratio or flatter from

the invert of the sewer line.

If relocation of the sewer line is impracticable, the desigh
and installation of the sewer line should be done with caution.
' Because construction of the sewer line would disturb the medium

to stiff in-situ soils, some lateral movements toward the trench

- 12 -



‘may occur. To minimize lateral movement; Backfill of«crenching
should be done wifh.care. The contractor.sﬁould work in short;
well-braced sections and backfill the trencﬁeslas soon as .
practicable. The backfill aboVe:the.pipes should be compacted

in thin lifts to 90% of AASHO T-180-73I density.

Site Grading -

Selected on-site or approved offhsite borrow soils may be‘
considered for the fill construction. Site gra@ing, particularly
cqnscructibn of fills, should be done as early as.-practicable

.tc allow the ground to . adjust to the new:load conditions before

pavement cqnstruction;

 Work in the vicinity of existing utilities, particularly gas
and fuel oil lines, should be coordinated with the respective
utilities to minimize damages or interference with their

operations.

Grading werk should be doﬁe,in accordance with the Revised
Ordinances ofyﬂonolulc, 1969 As Amended;.and as recommended
below: | |

1. The area should be cleared and grubbed.

Surface vegetation, rubbish, debris and

C 13-



abandoned structures should generally be,v_

cleared and removed prior to site filling..

ﬁqusoiljand stockbiled soils should‘be-stripped

to stiff natural ground before the placement -

of . fills. Loose surface soils at finish gradé B

* . should be scarified and récompacfed.

Soft spots or "CH" clay pockets encountered
during site prepafation should be .excavated

and replacéd with select,material‘compacted

_in thin lifts.

Pockets of "muck" or soft organic materiai may

be encountered in the vicinity of about Sta. 6+00
. to Sta. 10+00. Provisions should be made for:
'removal of soft pockets and béckfillinngith

- selected materials. Below ground water level and

to about 4 ft above water level, selected fill

material should be fairly well-graded granular

' material. Above that, selected general fills

" may be considered.

—14 _.
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Hard surfaces along the existing roads and in

" localized areas should be scarified down to

stiff soils and recompacted to match the density'

of the surrounding soil.

Whgre»fills are prbposedbin sidehill.areas and
across the natural drainageways, loose material
élong the bottom and sides should be stripped

down to stiff natural ground or scarified and

. recompacted before the placement of fills.

A blanket of filter rock should be placed along

the bottom and sides of the natural drainageway

before the placement of fills. Subdrains should

be placed,tp drain the low spots. The locétiohs

of subdrains should be determined in_thé field after

clearing-and grubbing.

Thin sidehill fills (sliver fills);pn sloping

o areas should be avoided.

Fills should be coﬁstructed in.approximately

1evel-layers’starting at the iower end and

- "15"_



working upward. .Wheré fills are made on-
-slopiﬁg areas steeper than aboﬁ; 5 horizontal
to 1IVertiCa1; the ground at the toe of the
fill should be benched to a genérally level
 coﬁdition. As the:fiil_is brought‘up, it‘.
-shouid continually be keyed intovthe stiff
natural grouhq,by_cutting steps into.the
lepés.énd compacting the fill info these .

steps.

014 cesspools-of pits should bé'located

on the gr:ading. plan and backfilled before
grading‘work'is stérted. The recommended
procedure for backfilliné is outlined in the

attached "Proposed Specification for Earthwork."

Existing artesian wells encountered on the site
should be accurately located. The Board of Water
Supply should be notified before capping'off a

well,

If ‘boulders are proposed to be used in the

construction of fills, .they should be generally

- 16 -
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placed along -the toe section of the fill slope.

" Before placiifg any bouldérs, the subgrade should

be stripped to stiff natural ground and shaped _

to drain. A transition layer of select granular

material (6 in. to dust sizes) should be placed

on the subgrade and the boulders placed on the .
select material. A transition layer of select
granular material éhould also be placed against

the boulders before earth fills are placed

~against the boulders. Earth fill may be used in

void spaces- between boulders. See_attached sketch,

Figure 2.

‘Fills should be laid in 6-in. cdmpaéted layers.

The top 2 ft of fill should be compacted to a
density of at least 95% of AASHO T-180-73I density

and below this to at least 90%.

Provisions to-drain the site should be included
dufing-and after the cbmpletion-of filling

operations..

-17 -



Slopes

In general, cut and fill slopes of 2 horizontal to 1 vertical

. or flattef should be used.

'If slope heights (top to toe) of greater than 15 ft are
consideﬁed, 8-ft-wide benches should be placed at height.

intérvals of about 15 ft.

To minimize erosion, the rundff-frbm'rainstorms should be
diverted away from slopes by berms or ditches whenever

practicable.

The surface of fill slopes should be compacted &ith,a
sheepsfoot roller or by cat—trécking.
Slope planting is recommended on cut and fill slopes to

minimize erosion.

‘Slope adjustments or'other precautions may be necessary if
seepage zones or soft spots are encoﬁntered in localized

areas.

Where plastic ”CH”'clays are encountered at the site, slope

ratios generally about 3 horizontal to'1l vertical or flatter:

- 18 -




should be used for slopes less than about 6 ft in height;
otherwise, slope adjustments such as use of buttress fill

should be CQnsidered.

A buttress £fill should bé'usédAfor slope cuts greater than
6 ft in height in "CH" soils. When practicable,.the‘base of:
-the buttress fill should extepd’thrﬁ the "éH" clay dqwﬁ to
older aliuvium or sandy material. .The buttress fill maykb

be constructed with selected soils. See Figure 1.

Retaining Walls

In general, retaining walls should be designed with good

drainage provisions along the‘badk'and base of the wall.

The backfill of~the"wa11‘shou1d be constructed with fairly

well-graded granular soils.

-Subdrains should be placed along the_base of the walls
‘and daylighted at ;ow points. Outlet areas should be

blanketed with filter rock to minimize plugging the outlets.” -

The excavation for wailé should be made preferably after
the site hasvbeen graded and compacted and prior to the

start of paving construction.



The bottoms of.walis should:rest on stiff-natural grbund'or

on compacted select material.

Where clay "CH" soi1$ occur in the upper layers in back of
retaiﬁing walls,’the'clay.séils should be removed and replaced
_with sglected-materials to fofm a buttress.(see Figure.l).  Soft
.or_clay (Cﬁ) soil pockets at the bottoms of footing‘excavations

. should be removed and feplacéd‘with well-graded granular material.

- or low grade concrete. -

For lateral earth pressures,'assuming’a select well*dréinedv.'
jbackfill ana drains are provided, an equivalent fluid pressure

of about 45‘p.c;f. may be uséd for a level backfill. :For a
sldpiﬁg Béckfill, fhe lateral:pres$ure should be increased
accbrding'td.earth préssure charts by Terzéghi & Peck, or other
‘similér’accepfedrtheory; In.addition, laterél.earth.pressureé-
should be added for ;ntiéipated veﬁicular‘loads or other surchargé

" loads.

The center of‘pressureaéhould be ‘considered to act somewhat
above the lower third of the triangular fluid pressure diagram, .
assuming that subdrainage.and drainage of the backfill are

provided.

Bearing values of about 2500 p.s.f. may be used for retaining
wall foundations resting on stiff natural grouhd. The bearing

"values may be somewhat increased for toe pressures.

;'20 -



For sliding resistance between the base and subgrade, a

coefficient of friction of 0.40 may be:used provided the

—

‘basé of the wall is well drained, and. there is sufficient
(2 times ‘the base) stiff material in front of the toe of

the wall.

Roadway Pavement Thickness Desigh

In general, based on the City and Codnty of Honolulu design
" standard for flexible pavement for au;omobiie traffic and
drained subgrade‘cdnditions,_ﬁhe roadway paveﬁent sections
méylbe estiméted as follows:

- 1; Wearing course - Z;in; aépﬁaltic concrete

(residential).

"2-1/2-in. asphaltié cbncrete'

(business and industrial).
. 2. Base course . - 6-in. base course.

3. .Subbase course - 6-in. select borrow over a

prepared'subgrade;
() in. over rocky or sandy soil)

4., Borrow - iS—in. borrow over‘clay,
"CH" soils (CBRK 3,

Expansion > 6).

- 21 -



- Suggestéd preliminary pavement sections along various pbrtions
of the roadway for design and estimating purposes are shown on .

‘the Boring Location Sketch.

The need for a select borrow subbase>or a borrow fill coutrse
will depend upon the actual material used in the constrﬁction.
Thickness of the subbase should be determined‘by_testing‘the

soils exposed at subgrade .level during construction.

. Provisions shoul& be ﬁade in the contract documents to alldw»
for field adjustments régar&ing the select bérrow subbase and
borrow material requirgmgnts in accﬁrdance‘with the_design‘
standards of the Citj and County of HOnolulﬁ. In fill areas,
the use of select soils within the top 2. to 3 ft.of the sub-
.gradé may reduce the thiékness of of eliminate the need for -

the select borrow subbase or borrow courses.

The‘subgréde‘should be compacted and shaﬁed to drain. To
avoid the_ponding of watér and softening of the subgrade at
low points, weep holes shbuld be placed at subgrade levels .

through the walls of catch basins.

Unforeseen Conditions

Because of the variability of soil deposits, site improvements,
',design and cbnstruction techniques, conditions may'be encountered

that cannot be foreseen with even the-most'ekhaustive studies of
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- site and project conditions. . These unforeseen conditions
should be recognized when encountered and then evaluated so
that the designs or the construction methods méy be modified

accordingly, if neceésafy.

Unforeseen or undeﬁectéd cdnditionsASuch as soft spots,
existing utility trenches, underground structures, bouiders,
expansive soil pockets or seepage water, etc., may occur in
localizgd areas and will have tobbe adjusted andicorrected

- in the field as they are detected.



" PROPOSED SPECIFICATION FOR EARTHWORK

ENTRANCE ROADWAY TO LEEWARD COMMUNITY COLLEGE

General Description

‘This item shall consist of clearing and grUbbihg,'preparing of land
to be filled, excavating and filling of the land, spreading, compacting

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

Cleariné, Grubbing ;nd PrépariggAA:eas to be'Fiiled
:Vegetation, rubbish and miscellaneous ﬁaterial shall -be removéd and
dispbsed,of, léaving thg distufbed aféa with aineaf, debriséfree'appearance.
Topsoil and‘stockpiléd.soils sha11>be stripped to gtiff naturalln
ground before the>p1acement of fiils. Loosé.sﬁrface soils.encountéred
»at_finish grade sﬁall be_scariﬁied'and recoﬁpactéd.
Hard surfaces along the existing éccesé rdads shall be scarified down
tq stiff soils and,redoméacted to match the density of the surfounding soil.
" Soft spots_orApockets of "muck" or soft'organic material shall be
excavafed and.replaced With selected materials. Below ground water level
and to about 4 ft aoné‘water‘level, selécted fill-matgrial shalluﬁe
fairly.wéll-gfaded granular maferial. -Above that, selected geﬁefal_fills
may be coﬁsideréd.' | | | |
- Where fills Arevpr0posed in sidehill areas and gullies, loose material
aloﬁg the bottoms and the sidés shall be stripped doﬁn'to stiff natural
ground before the placemenf of fills. New fills_shail be keyed into the

stiff natural ground.
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Squrains shall be ﬁlaced along the bdttoms and sides of the natural
: drainageways beforé the gonstructioh of fillé.“The locations of subdrains
_ should be determined in the field after cleériﬁg and grubbing.

Where fills are made on sloping areas‘éteeper_than 5 horizontal to
1 vertical, the ground at the toe of tﬁe sippe shall be benched té a
generally level con&ition.- As the fill is'broughf up, it shall be’
continually keyed into:the'stiff nétufal ground by the cutting of steps
inﬁo the hillside and compacting the fill inté these steﬁs. Ground siopes
"which areAflétter'than 5 hdrizontél‘to 1 verfical shall be benched when .

considered necessary by the soils engiﬁeer.

Materials
Fill materials shall consist of selected“oh—site or.approved bérrow
soils. The 30i1s sha11 contain;novmofe than a trace of brganic and
deleterious mattér. | |
~ Borrow soils shall be seléct soils with rock sizes generally less'than
“6-in. maximumAsize,and a plésticity index generally less than 20. Matérial
- placed in the top 6 in.:bf fills shall be generally less thanA3-in._maximum
in size. N | | |
Select granulaf material fbr-buttréss fills shéll gepefaiiy be' 
fairly Well;graded granular}matetiél generally less thah_é-in. maximum
, size_and plasticity index less fhan 20. |
| SeleCt'granulgr material for subdrains shall generélly be less than
1;1/2+in. maximum size, with about 90% passing the 1-in. sieve. The
material sﬁ#ll 5e well-graded with less than about 5% passing the No. 200

sieve. . . . : S

s
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Selected granular material for fills below ‘ground water and for backfillﬁ
of trench above the subdrain filter rock shall generally be well graded, less

than 1-1/2-in. maximum size and less than 15%>passing'the‘No. 200 sieve.

Placing, Spreadlng and Compacting Fill Material

The selected f111 material shall be placed in level layers which,
when_compacted, shall not exceed 6 1nches. Each 1ayer shall be spread
evenly and blade-mixed during the spreading to attain uniformity-pf
material and water content Within each layer |

Rocks or cobbles shall not be allowed to nest, andvv01ds between
" rocks must be filled and compacted w1th small stones or earth

When the water content of ‘the fill material is well below the
optimum for compacting:purpose53 water shall be added until the watet
content‘is slightly on the Wet.eide of optimum to minimize expansion.

_dWhen the‘water content of‘the,material is well above.the'optimum
for compacting purposes, the £ill material snall be aerated by blading
or by other satisfactoryvmethodseuntil the-water content approacnee,vbut
is. on the wet side of tne optimum¢' | | |

- After each layer has been placed, mixed and spread evenly; it shall
-be'compacted to 90% of maximnm density in accofdance with AASHO Test
No. T-180-731 or other c0mparable density tests“ For.fills‘in roadway
areas, the top 2 ft‘of fill shall pe compacted to 957 of<the.maximum

density.
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veCompaction shall be with sheepsfoot rollers, multiple-wheel

pneumatic-fired rollers or other acceptableurollers which shall be able
‘to compact . the fill to tﬁe specified density.. Rollingvshall bevaccomplished
while the fill material is at ehe epecified watefloonﬁent. The rolling of
~ each layer shall be continuous over the area and the roller1shall make |
‘lsufficient passes to obtain.the desired deneity;

»Field density tests.shall be madeAtoAget en indication of the .
compaetion of the fill.. Where'sheepsfootvrollerslare used, the soil may
fbe disturbed t0‘a-depth of severalwihches, Density readings‘shall be
teken in the.compeoted material below the dis;urbed surfece. When Fhese
;readings indicate that the density of any layer of flll or portion thereof
_ is below the required_density,.that layer or poftionlshall'be reworked.until
the required density has been obtained.

The fill operation shall be‘continued in 6¥iﬁ. compacted'layere as
.speclfied-abofe, until‘the filllﬁas been orought to»the'finished slopes

:and grades -as shown on the accepted plans.

Backfllling of 01d. Cesspools or Pits

The follow1ng procedures shall be followed for backfllllng

(1) Sludge Removal

ARemove'the sludge or debris from the bottom of the_old

cesspools or pits by-(a)kpﬁmping or (b) by clamshell
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or any other suitable way. The material shall be
'dispOSed_of away from the site. Thé'removal of slﬁdge_
and debris shall be verified by probing and shall be

less than 12 in. at the bottom.

(2) Granular Fill (below 3 ft from finish grade)

Use gr&nular material, graded from 6 to 0 inches. Thev
fines passing the No. 200 sieve shall be less than 10%.
The materials shali be placed in Ehin 1ayérs_(l2 in,:
.maﬁimum) and compacted with vibfatory equipm§ntAto 90%
5f AASHO T-180-731 density. Ramming eacﬁ layer into
‘plaée with a claméhellvbucket wiil be allowed. The
granular fill shall Bé‘Wetted before plaéement into the

_ cesspobls of pits. Sufficient compacfion fests shall be
‘conduéted to verify fhat 90% coﬁpaction is obtained by.

the construction method selected.

(3) ITop 3 Ft Qf Fill
| Linings encoﬁn;ered'in fhe cesspools or pits within -
the fép 3.ft from fiﬁish,grade shall be removed. The. .
fili wifhin.the top 3 ft from finish grade shall be con- _

structed from on-site soil in thin layers (6-in. cbmpactéd
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thickness) to 90% of AASHO T-180-73I denmsity. The
material.ét finish grade shall blend with the‘surroundingt

soil.

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

unsuitable material from excavation shall be disposed of.

Slope Adjustments

’Wheré plastic "CHh_clays are encountered and where slﬁpes greater than
6 ft are propqsed; thé outet tpttioné ofAthéV31dpes shall bevconstructed
with.seléct méterials;

If pockets qf qlay soils are encounteredtin slope excavations, the
. slopes shall be adjusted by use of flattet.slbpestor by reméval.of the
tlay "CH" pockets and reconstruction of the'slbpeé with select méterials.

The actual remedial measures will depend'hpon_field conditions.

)

Boulder Fills.
If bouiders are uSéd in the construction oflfilts, they shall_be'
'generaliy plated along. the toe‘sectibn of slopes. The.subgr;de:sﬁ;ll te'
Stripped to stiff natural ground,lshaped to drain ahd a transition‘iayer
of select granuiar material (6 in. to dust siies) shall be placedvon it{

A transition'layer of select granular material shall be placed against the

?
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v

bouidersrbefbre earth fills are placed against'the'boulders. ‘Earth

fills may be used in void spaces between boulders.

Unforeseen Conditions

If unforeseen or undetected soil conditions such as soft spots,
existing utility trenches, underground structures, boulders, eXpansive
‘soil pockets or seepage water are encountered during the field operationms,

corrective measures shall be made in theAfield as they are\détected.

Rainy Weather

VfNo fi1l mafefialishall'be placed, spread or rolled during unfavorable
wéatherfconditions. When the work is interrupted by heavy rain, £fill
operations shall not be resumed until field tests indicate that the water

content and density are as previouély specifiéd.

PS-7



BORING LOGS

The stratification lines shown on each of the boringllogs represent
the approximate boundary between soil types and the transition may
be gradual.

Symbols

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

Where a parenthesis "(MH)" is used the soil sample was classified
by visual observation of the sample recovered.

‘Where no parenthesis "MH" is used, the soil sample was classified
from either the Atterberg limit or grain-size analysis test results.



9

10 - Leewary

ENTR.

- WALTER LUM ASSOCIATES, INC. [

3030 WAIALAE AVENUE ¢ HONOLULU,-HAWAII 96816 ¢ PHONE 737-7931

A

Bormg LOQ ENTRANCE ROADWAY_ TO ﬁon’m‘c NO. _ S Sheet Ne. of
PROJECT LEEWARD COMMUNITY COLLEGE oriter T LUM AsS00iNe, o Ae. B, 1914
LOCATION___Waiawa & Waipio, Ewa, Oahu, Hawaii Fiew va _RAoovion KAY, 03HIRO
T s " A e&(MOBlLE ) z"v
’ Type of Bormg MINTEMaH dlam
' Elev. 4(0 Shad Dat -
HAMMER: o D°“B' TooRAG - Ditums
Weight_. 140" s ;
Drop 0" : ‘Water I.cvul blo{w(,O
" 2755 - 2"5;1»4:».&9 SPLIT SP00N Tt Time_ —
SAMPLER: .’é"s - 27 0.0 THiN WALL TUBE - ‘Dafe B-8-14 ]
: . 'd‘ " PENETRATION DATA
§ ' . ; £ o = E e \ Standard 2"0.P. THiN .
i,, g DESCR’I’P’T'IC.)'N [ 5 % 5 8 £ ‘3 . B fP'::et::ﬁon Test RALL TUBE
~ s 3 $0% 5, 3 8538 ™ | sAdned
538 . . g 2 e® 3 ga  Se N (Blows per foof) .
3380 R R 4 4 = =3 3 5% 327 9 l_:)!;;r % BLOWS /0.5
sTifE, BROWN - e W An] - '
N (V5] T o U S 2 17 \m A l ~ |- I
| 3 K
1P
-3/ |
s | [ |~p| - |25 | - [+ - Y5 s’
ofER, BROWN ] / | el |
o LAY 1.V ¥o |= 01
RES) /ﬂ/ AC|26 |29 |55 |58%0f - Voo g
__: / Vw - i\9q ’ :
] :K- ¥o {= 92
pedse o i
: MoTTLEPD 01RA‘/ PRow D G § R P . ‘
(GM) SILTY SAND J2ssfil{|Ae| - 42| - | - |- —1%%.s
4 B
: . 1 11
AN vedse, TAN WHITE ]
\‘:M) SNTY SAND__,W/GORAL__;_ _ 207 10 _
‘ 17259} ﬂ§ Al - |22 | ~ [ - | - 1
END oF e:omHG- 2 21,5 . | ‘
8:8-74 : ] f
] A I Ul |
] E | Yws | WET V&HSIT'{} P.0.%.
1 .‘ © | o | VRY{PENTY, [p.0.f
b |
- i
* Elev'at_ion estimated ffom ]
_topographic survey map by;
R. M. Towill Corporatjon A




WALTER LUM ASSOCIATES, INC.

3030 WAIALAE AVENUE ¢ HONOLULU, HAWAII 96816 e PHONE 737-7931 -

Boring Log pyrrance roapway To soRING No. =2 Sheet No. —____ of ._
PROJECT____ LEEWARD COMMUNITY COLLEGE ey LUM A5500, NG, | AdG\ 14 914
LOCATION Walawa & Waipio, Ewa, Oahu, Hawaii Field Party “RADOVIEH KAU
Vv 0
‘Typa of - Bormg AQGBR‘( %ﬁft\) Diam. 4’
g C 457 50 - —
. 0 Elev. — Datum
HAMMER:. # - peilt gir -1 O VKA(" o
Weight___ M’? — p o
60' g ater Level )io (46(7
. DI'OPA - - Time =~ — :
SAMPLER: :'Q”V ‘5'_”"_“ VARD 3SPLiT spoond Date B 474
- g ) PE&ET’RAﬁON DATA
.g . - s R £ 5 5 | Stenderd
kY & 5 % ] S S O & |[iPenetation Test
%—'E‘; | oeenenion g‘ ? '-E‘ é ‘E* -g §:§ 22' ',J(Blows per foot)
S8% ELEV. = A‘*—)&Zg‘? “ 4 =& = 55 > "0 10 20 30 40
__STIPE, LIGHT_BROWN = [ .
(MH} GLpqET siLT B Al — |z | ~| - |-
o BTIFE, BROWN 5 )
| Guw LIl __3 lo-e|2612> |55 - | - [
| 1 /(
o |l .
. A : s _ 3 — _ C .
| R i ¢ %%
N v___;_,jverlse BROWN ~ - - T
(sM)| "Zs1bTY sAND W/60M6 R IE) -
[ DBECOMPOSED. ROGK. ] o
5 4
5—4. 5
T S il et B 144
| STIER TAN P
(MH) "_.A_7:5AND7' 5ILT W/aorkAn. 20 ]
5 - ) ©5
.MBO\UM VEHGIT'{ NHLTER -] - -1 =]~ l
(6M) LSILTY SANZIW/CORALT T [ 29
L END oF. ﬁomua‘ @ 2, 5 N I
8l‘1’7+ S L
* Elevation estimated fiom ]
topographic survey mayg by ]
R. M. Towill Corporation 9
Rl s




&

ERTR. TO La'ewp.(co;cosa. i COLLEGE

WALTER LUM ASSOCIATES, INC.

Boring Log yyreance roapway o

3030 WAIALAE AVENUE » HONOLULU, HAWAII 96816 ¢ PHONE 737.7931

BORING NO. ____— .. _ Sheet No. of
PROJECT____ LEEWARD COMMUNITY COLLEGE oriner WLLUM 45500, 1HC. Ala. 8
LOCATION Waiawa & Waipio, Ewa, Oahu, Hawaii Fied party RADOVICH, KA, osmr\o
' ‘ V » ' Type of Boring: Au&t&(*’hd\-‘%f’mq) D-am
o — . ALt o
HAMMER: C ;':; - TO oRAG atum

. Wok: ] '
. Weight |40™ _ e

Water Level Hnnbai?

Drop. _.?o“ ot
: o 2T E5 - 2T STANDARD ‘>?uT seoord Tirme o
SAMPLER: ‘1" 5 - 7" 0.D. TH'N WALL TURE . “Dato B B-T4
. . ) . PENETRATION DATA .
Q - - A
8 < s F % % § g | Srncer 2"0.0. T
3 £ DESCRIPTION : & £ xS S i =Y "‘P°"°'v»""°" Test. . ';:tﬁl-rll-"&&)l%&
'E3 8 g £ E % S® 3 22 ga N (Blows per foot) - ,
S8GC CEley. - 4@.-«»*2 a ] 3 &= 3 I S5 5 0 10 20 2 4 BLOWS/.5
. Il | B I \ - n -
| sTier, BROWN Jess el = 20| = | - | =
(M) GLATEY SILT ] ]l A ]
. ! - ) .
: 12"% [I el =22 | - | - = (o.sl /0.5
| 7] ¥er |2 108
. 5TIFE, MoTTLED BROWN ] / Yo |- 28
OH. SeLnd i e
: T /
i T 4
! o A . . .
I 17275 ﬂ co|? |22 |56 - | - | T 50
i — v
] /é‘[’
- 4§
15 R ]
—1vsslinilev| - |28 |- | - | - 1°%.5
el .. VENGE BROWN $GRAT .| .
(SM) SILTY SAND W/ SOME ! £
1 /| vecomrosep Rock ] |
20 1 ’ ‘ ,
12%5) nlle-e| - |24 - | - | - 1 *%4
" &
=] L
il
o d2's) I le-e| = [0 [ -} - | - 47, ¢
veNse Tad WHite - H 15
(50)|  sLT7 $aNP W/coRAL b B
| 4 A
. 12%stlfjije-al - |0 | - | - | - 25,
‘ Eur? 0F PORING & 31 - n 1705
14 ] " |HoTE ,
* Elevation estimated fjom | . ‘ | Yw WET| VENBITY | POE:
. topographic survey mag by]: ] | | ¥z vR1|VERFITT, |G
_ R, M, Towill Corporation {.--}. e '




* WALTER LUM ASSOCIATES, INC. |

Boring Log ;i avce roapuay To oo o 2 shen e

.3030 WAIALAE AVENUE ¢ HONOLULU, HAWAI} 96816 ¢ PHONE 737-7931

: of :
PROJECT LEEWARD COMMUNITY COLLEGE . . i W-LUM A500,iMe. o Ada. 94 (2,1314

RADoVILH KAL! o5dIR0

LOCATION __ Walawa & Waipio, Ewa, Oahu, ‘Hawaii field perty e
"o e TEEN A 0]
. Type of Boring Aﬂﬁﬁﬁ(m&sa m-u,)o,m T3 14
) : Elev. = - Datum
HAMMER: 4ot onll B _-r.‘c.o&/.\g, .
. Weight e NG
.Drnn EVEEE . Water Level ;m;‘(',gp'
" " o Time =~ ~
SAMPLER: 2" STANDARP Srui1 spoon ~ et _B-iz-T4 ,
‘ : 5 " PENETRATION DATA .
’§ L : = o E % . Standard : I : '
3 DESCRIPTION E . 2 _‘E 5 E 6’" ) ‘g . Penetrition Test
'EES , 2 3 E 2 =R 3 ga  ca N(Blows per foot)
SH0 LELEV, 5. i_akLo’n 3 A N 3 = =] > 0o 10 20 30 40. ,
| sTiER, BROWN. ,,l - R ' R
(_ML) ’ SAND-/ ST W/‘SoM&' P sk[] -6l = |26 | - - - :
' PEGOMPOSEP. ROCIK . - T 45
: ] jisa |
1K
E o 5. g A
P : — ' ' '
| ! B E 8| - % |- |- | -
. STH‘F MotrLer BROWN 7| '
(MR)] - CLAYET siLT W/ - - a
PEGOMPOSEP ROCK - N
10 EE 20N ,
_: ﬂ O-C. - 22 - - - T 4_| .
1 A
R N
;ﬁTtFP MOTTLEY BROWN fig oA
MH TGLATEY SILT W GRAY | '
CLAY POOKETS 4 TRAGES ] P3| 42 |ee| - | - [ 55
T OF PELOMPOSED ROLK i Hi
T
- [
3
20 /7 | |
] E DEl - |48 | - | - | - _ '
| _smiFE, BROWN, |
'MA)| _cLaved siuT ] i
| WaRAT, GLAT. FOUKeTS .
(- ) "’5 -l y . |
N 1] I N I I
- i
. E I 1%
M STIFF, MOTTLED . BROWMN 20 1 v
s bLA E7 S
7 T - H UV-al4qg | 42 | 56| - -
] r . .
31 WV ‘
- ,<“’
=
‘ STiFF, PROWH - B 4 s
MH)|  sLavey ST ] . .
' : : , 2 - p-H| - |45 | = | - - j
B het™ [ :!‘: R N : 4 !
- BEND oF BORING & 26.5 = :
B-12-74 . ]
"Elevation estimated frpm i
topographic survey map|by | : _ . |
R. M. Towill Corporatipn ] L j ' _ |




CoLLEGNE

ENTR. TO. LEEWARD ComMm,

' WALT’ER LUM ASSOCI_ATES, INC.

3030 WAIALAE AVENUE » HONOLULU, HAWAII 96816 ¢ PHONE 737.2931 -

Boring Logpyrgance roaway To sorinG no. & Srost No. o
'PROJECT____ LEEWARD COMMUNITY COLLEGE _ o britter Y LUM A9506., NG, o, Auc‘ 12,1914
LOCATION__ _Waiawa & Waipio, Ewa, -O.a_hu,-.Hawaii Field Party - RADOVIGH T KAU™ ™ o
! ' ", ) ADAPR(GEE) o, 4
ype of Bormp Dwm.
- 6 E T ot —
: . Elev. - R Datum
HAMMER: 140 ﬂ ) bl gy 1 G PRAG
Weight e — : —
‘ D'. - 30 . Water Level | 5.0
-rop ;7."5 2"0 T TR WALL TUD& - Time2:30Pm |-
SAMPLER: 2'55. 2" STANDARD 5PLIT Spood ‘Date B2 15 |
- _ . , "~ PENETRATION DATA
[} -
' § - $ - £ § . + Standard 270,02 THIN
] 3 £ - z = § £ . 2 | Penetration Test WALL TURE -
2 % BESCRIPTION £ @ s % E* 3 :wﬁz e ! sampLeR
=3 ) 3 3 a & s g ge § & N (Blows per foot) ’
540 ELev. =1L % 7o 53 > "0 10 20 3 40 BLows/o.s
4 N
CSTIFR, MOTTLEV BROWN — IR PP - - - -~
(M) LT GLAY W/ S50ME g-Q% s A 26 -
SAND 4 R00TS 7] AN
. . : -' \y
, s . y
s e STUER, MOTILED BROWN' —]"2"66 yﬂz En|l - 20| = | - | - —t
JMAYT T Gt sLAY T 1 . . i
PEGOMPOSED RoGIK - %
. 71 K
('MH) 51’((—?,6&;\,0((!,?7 BrowN |0 / :
T GLAY SiL i :
T WGRAT, GLAT. PooneTs | %% ﬂ\ 2 B o B B |
3 4 |
'jwmvy:
' L STIEE, MoTTLER BROWN | TP
(MB)| . ZLAYET ST e .
W/50ME SAND Jass H eo| - [45]| = | - | -
" e
RER
. STIEE, MoTTLER PROw —~ Qi g
(MH) o BLATETY ST W 2 1., K s, . 5, ,
' _PECOME0SED_RouK 17" NN Eel - |5t | - [ese| - 5.5 Yoz
¥ - . { . -
NP o PoriNe @ 20.7] ] A
5 12-74 _ . ] °I
) [Note
] | Ywe|wet (verdiry, [for|
: ] _ | Yo | pRY [PERNTY, |R.0F]
* Elevation estimated frpm ]
topographic survey map by 4
“R. M. Towi_l,_l_-_CQrporat on




3-1273

- pntrANCE ROADWAY To LEEWARD COAMUNITY COLLEGE

TABLE I A

BORING NO.

- SAMPLE - NO.

DEPTH BELOW SURFACE

DESCRIPTION

GRAIN-SIZE ANALYSIS
(% Passing)
Sieve
1"
. 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 CLASSIFICATION
APPARENT SPECIFIC GRAVITY

CBR TEST
(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-180-73I, Method )
Dry to Wet or Wet to Dry
Max. Dry Density (P.C.F.)

" Optimum Moisture (%)

REMARKS :

Date 4-\3-14

- SUMMARY OF LABORATORY TEST RESULTS
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WALTER LUM ASSOCIATES, INC. |

CIVIL, STRUCTURAL, SOILS ENGINEERS o
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| pate Q»!b—Ta By T

ENTRANCE ROADWAY To LEEWARD COMMUNTY COLLECE.

TABLE I®_ - SUMMARY OF LABORATORY TEST RESULTS

BORING NO. L _¢c o - D D
SAMPLE NO. . ) ' ¢~ __ 0 - R
DEPTH BELOW SURFACE ' _ GUREACE. 10'-11.5' \S' -5 20-%\,5"'
o ' MOTTLED BEROAN . - MOTTLED
o A : Drown BROWHN BN S\ TROWN
DESCRIPTION - . Coosnay e _cthy wotey cupy)  cubNEN SWT

POLCEXS

' GRAIN-SIZE ANALYSIS
- (% Passing)

Sieve
lll
1/2” .
4
#10
i#20
#40
#100
#200
ATTERBERG LIMITS : ' o . '
Air Dried or Natural , NATURAL  NATUEAL NATUQAL'_NATQQAL
Liquid Limit o %> S b Sb
Plastic Limit . Lo W 15 Krio B 40
Plasticity Index | ol 2\ 8 e
Dilatancy ' MEDIUM  SLOW-MED. MEDIUM . MEDIUM
Toughness : . o MEOIUM)  MED -HIGH  MEDIWM  MEDIUM
Dry Strength . . MED. - H1GH H AW T MED. -RIGH  SL\GHT-MED.
UNIFIED SOIL CLASSIFICATION Nﬂﬂj@ﬂ Y | j MU My
APPARENT SPECIFIC GRAVITY | N
' CBR TEST .
(Surcharge-51 P.S.F.) - _
Molding Moisture, % ‘ 117
Molding Dry Density, P.C.F. a
Swell upon saturation, % L4
. CBR at 0.1" Penetration V1.4

MOISTURE-DENSITY RELATIONS OF SOILS

(AASHO T-180-73I, Method__ ) . A
Dry to Wet or Wet to Dry . DRy To wel
Max. Dry Density (P.C.F.) Ao
Optimum Moisture (%) : 21

. REMARKS:
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TABLE IO _ -

'BORING. NO.
SAMPLE NO. |
DEPTH BELOW SURFACE

DESCRIPTION

GRAIN-SIZE ANALYSIS
(% Passing)" o
Sieve ‘\¥2
l" .
1/2"
ta
#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 TEST _
(Surcharge-51 P.S.F.)
Molding Moisture, %
Molding Dry Density, P.C.F.

. Swell upon saturation, 7% -
CBR at 0.1" Penetration

MOISTURE-DENSITY RELATIONS OF SOILS
(AASHO T-180-73I, Method__ )
Dry to Wet or Wet to Dry
Max. Dry Density (P.C.F.)
Optimum Moisture (%)

REMARKS :
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ENTRANCE ROADWAY To LEEWARD COMMUNITY COLLEGE

SUMMARY OF LABORATORY TEST RESULTS
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9-470

'MOISTURE—DENSITY CURVE (AASHO T-I80-75I METHOD A)
PROJECT: = ENTRANCE ROMDWAY To. LEEWARD COMMUNITY . CouEeE. ., . .
- AGGREGATE : 4—%":/"—%%%%\‘“
L . MOLD SIZE: X4.5 ,
| LOCAT_I_ONx \NA\ANA é\wm\o\o ewn ooHu »mwAu HAMMER : _ (GBS, (0" bRor
SAMPLE NO.:. ¢ SURPACE . ... LAYERS: 5
- SAMPLE DESCRIPT ION., BROWN e\uw ou»/ S ..BLows:___ SC[LAYER
130 | :
120
1o
: : N zéRo AlR Vo:bs' CUFL\IE'
' 8 100 : ' ' \ (SPEQ\FW:' GRAVITY - Q-?ﬂ
> loo) B 5&
- 1A o ‘ , ~ )
o 0 5%y . \
o N
& o aom| | / ' \ N
o ®e . '/ X,
1. L\
8l 85%
80 ! KN
&
: q b ° #
70 R L I
fH 5
0| H| ' _
0o 10 20 30 40 50 - 60
WATER CONTENT (%0) ' '
: - : : WALTER LUM ASSOCIATES, INC.
CIVIL, STRUCTURAL, SOILS ENGINEERS
DATE_ B-\4-74 __ BY _ cH. o | | o I




9-470

DATE

'DRY DENSITY (BC.F)

130 _

120 |.

1o

100

1M
80

81

@2l —

80

18 [ —

70

60

. 8;

MOISTURE-DENSITY CURVE (AASHO T-180-T51, METHOD A)

PROJECT: =~ ENTRANCE ROADWAY T LEEWARD COMMONTY COUEGE
_ A AGGREGATE : 4‘%—;_;:&\5_1
: ’ BALWD WL\\P\O BNA, ODUU, DOWAIIMOLD SIZE: 4@ X HiG
.LOCA-}“ON’ WA 4 "HAMMER: __\OLBS, \®"DRoP.
SAMPLE NO.: g SUREME  LAYERS: 5. -
 SOMPLE DESCRIPTION: IMOT‘\'LEV BROWN eww By BLOWS: _ Z5[ LAYER
' 2ER0 Ble. VoO\PS CURVE
»\ (stecrd eeabmy- hex
\00Y, | &
AN\
q5% \
NI
o7, 1 \, ANE
N
. : LN
BS% || | 1k N\
1 NN
RS
Y C
e A - i
- R TEETE
IR RV R K
3 ol - @ _'
- 5 32 3 F
LR
o 10 20 30 40 50 - . 60
WATER CONTENT (%o)
. _WALTER LUM ASSOCIATES, INC.
CIVIL, STRUCTURAL, SOILS ENGINEERS
1274 __ BY __CH.



10-4%0

LOAD (PSI)

4o CBR PENETRATION DATA
' PENETRATION | LOAD | LOAD
w o . (INCHES) (LBSJ) (P;l)
4 / 0.025 6ol 7ol
o T 0050 [190[ 63
g2 ,/' — 0o0rs | 240| 113}
' / — 0.100 4ol 1531 -
200 A 0128 BLO| 1651
_ - “/ N ’ : 0.180 40| 7\
/|/c£sr< @ b2 pelietration:"%s:11¢d | °t7s | Tio] 7z
Q50— 4 - ' — _ 0.200 180|250
//// o _ozs0 [ 340l 220
0L 1 ./ ’ _ A 0300 | Q40| 3|2
' . . o, V14 - 0.350 IOlO 227
| / LER @) 01" HENETRATION: Ao = 114 os00 [1070] 257
180 — — - vaso  [1180[ ¢
o | /// | o800 [1210] 402
10— / — AGGREGATE _Y/4" MINUS
/, HAMMER WEIGHT _|O LB%,
50— - HAMMER DROP__|D IMS, |
AR No. OF BLOWS _SY/LAYER
» : , " No. OF LAYERS _ 5
) & IO AA : m IO" T o2 o7 - 03 0.4 05 , .
- PENETRATION

CBR TEST

' PROJECT:

ENTRAMCE ROAUWAY 6 LEEWARD COMMUNITY COUEGE

LOCATION: " WABIAWE & WAIPIO | SND 08B, BAWAL -

'SAMPLE NO: € Suesoce -
SAMPLE DESCRIPTION¢

T DROWN ST elay

ADJUSTED COORDIMAT
TESTARESULTSF

* MOLDING MOISTURE, %.

ES,

(INCHES)

N
-~ MOLDING DRY DENSITY, P.CF__AlT _
CBR @ 0.I" PENETRATION___ 1.4
DAYS SOAKED 4
DATE _$-21-14 By L
N

. DATE _$-22.14 BY

WALTER LUM ASSOCIATES, INC.

CIVIL, STRUCTURAL, SOILS ENGINEERS

I
|




l' ’n

_LOAD (PsI)

200
100 1 _ 4 | | . : ~ CBR PENETRATION DATA
‘ ~ |PENETRATION LOAD LOAb
(INCHES).V (Les)| (Psi)|
160 0.025 Q_q ToR |
_ A N E : - . " 0.050 RO 11
1401 L : S S — ‘ © 0.075 10| 23]
‘ ] : : : 0.100 00| %%
onzs [\ | 40
\10 _ | [Lores
- | Lose 4L 4T
/ 0178 | 16l B4 |
1o — < = o200 | 11| BA
, // [ o280 20! Gl
80 7 0.300 | 22%| 1%
; » . = 1 || o=mso 53| B4
. V ‘ -~ 0.400 [7283] 4|
- E | , 0.500 4\ | N4
40— e : 4" mivos
1 . TRabon: 10 b, AGGREGATE _/4" MIMUE
o // COR © jol” PENETRARION ™1 10 c | HAMMER WEIGHT_IO LES,
20 I . - 'HAMMER DROP__|D 1M1,
e I N R - | No. OF BLOWS _ B4/Lavep|
. - . | No.oF LAYERS_ 5

. CBR TEST

PROJECT = ENTRANCE ROADWAY 1o LEEWARD COMMUMTY COLLEGE

LOCATION: - WAIBNA 4 WAIRIO, ENA, 0AHU, BAWAILL .

SAMPLE NO: ©& SURENDCE | | |
SAMPLE DESCRIPTION: MOTTLED BROWN STy CLay

0 o N 0.2 0.3 . 0.4 05
~ PENETRATION (INCHES)

TEST RESULTS: |
MOLDING MOISTURE, % . . A$5
MOLDING DRY DENSITY, P.CF. . A0.0

CBR @ O.I" PENETRATION_ 2.2
~DANS soAkeED 4

DATE _©:21-14 BY__ CL
DATE _ 924 By M|

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




LOGS OF BORINGS AND LABORATORY TEST RESULTS
FROM
WAIAWA STREET IMPROVEMENT D;STRICT

(STUDIﬁS IN MAY & JUNE 1971)

- AND
LOGS OF BORINGS

FROM

"LEEWARD VILLAGE APARTMENTS" |

REPORT DATED APRIL 15, 1971
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3030 WAIALAE AVENUE ¢ HONOLULU, HA__WA.I'I 96816 ¢ PHONE 7377931

WALTER LUM ASSOCIATES, INC.

Boring Log _ — N '

BORING NO. __—________ Sheet No. - of i
PROJECT . WATAWA ST. IMPROVEMENT DISTRICT priter W-LUM Ass0c. INC. (, MAY 4 19971
GLORY |, KAIKU
T A I

LOCATION___Waiava & Waipio, Ewa, Oahu, Hawaii el Py
_..Iax Map Key:‘ 9-4-08 & 9-6-02 & Q73 Tyee of Boring

] v —
HAMMER: - ' Elev, - 41 — Datum -
. W ) h 4o _ , ©opeit gie & PRAG '
eight . ) . T TS -
D 9 EVYS K : T ] Water Level 55T, ¢
rop ‘ : o
o 275 - 77 O.D. THIN WALL Tupg - . Time__ -
SAMPLER: 27 %%- 2" STANDARP SPLIT SFooM Date 5-<t- 11
' ; . " PENETRATION DATA
- L a
' .i‘_:’ - g . S P E 5 1 Standard " o.p
: ;i ] & - - C] 2. :Y @ _ |iPpenetration Test THIN WALL
: R < : Q c Do
B »-5 DE_SCRlPT'ON 'ﬁ ;é_ % ‘é’: E, 8: : ..S.: ‘{):! [ TUBE
Ex 8 ) a = . E i;“ s® »a:.ga £a& N (Blows per foot) ’ e
340 ELEV.2 47 2 % 5° 4 2.8 'S5 3 0 10 20 0 40 BLOWSOS
. STIFF, BROWN - B I
JMR) S\LTY cLAy W/ 1276% l Al - |26 - -1 -
CORAL FRAGMENTS . j | pNIEY
- . R Q\\]
, 7] Va .
STIFF, BRoOWN E—ﬂ Nz | : o L
[ cLaY {2 1-B [1os | 27 | 85 [n480| - | | 445 ros8
: — pd LLT4n N
i ] e ' | PLtac
1
) : - A g
STIFF, BROWN o 1 1
cH T CLAT ¢ TRAcCES v o . B
' OF DECOMPOSED ROZK J2%s U el - |28 | - N [44
- 1 M K LL| 58 o _
B O pLl21
. PENSE  MOTTLER PROWN i e
(s™M) SILTY 8NP s o - :
. DECOMPOSED ROCK "_:7_"617 D \-D - | 2= _ _ . e A ﬁ’ZO/.I‘
-~ i : -
] i HAMMER
" S - — BOUNCES
S STIFF. MOTTLED GRAY — T
(o™) SILTY SAND W/ ] .
- PECOMPOSEDP ROck ]
20 ] e :
Jzesf| ] lrel - [+ |- | - |- : A :
. _ , ] . - _ — A—137/%
.. END.OF BORING ¢ 72| 1 '
i
o4
4
-
* ’ 1
ELEVATION ESTIMATED 1.
 FROM ToPo MAP ]
]




WALTER LUM ASSOCIATES, INC.

Boring Log |

3030 WAIALAE AVENUE ¢ HONOLULU, HAWAII 96816 ¢ PHONE 737-7931

. - , o . BORING NO. __:2—____ Sheet No. _ of :
PROJECT WATAWA ST. IMPROVEMENT.DISTRICT Dritter L LUMASSOC NG, o, JUNE &, 1771
LCCATION _Waiawa & Waipio, Fwa, Qahu, Hawaii Field Party MAE’:’H:::)LET"“KA'LAK' .
Tax Mag Key 9-4-08 & 9-6-02 & Q3 Type of Bormq AUG&K(”'H“T&“H) Diam. >
: oo % ‘ -
HAMMER: Elev. R Datum
. . |40£ ) ' Drill Bit - T'C’»j PRAG :
Weight : : - - :
Dro 20" Water Llevel |G
rop : P S
il 2" 5. 2" O.P. THIN WALL TUBE T Timell11S AM
SAMPLER: 20 %% 2" STANDARD SFLIT SPOOM . pate &-8-11 _
. PENETRATION DATA
Qa
5 - FR . § s | Standard 2" 0.D.
b i £ 5 £ s g ) @ .| Penetration Test THIN WALL
3 .;:’_: “DESCRIPTION £ ?E-; ?;; 3 : 5:’: E: ft; : enem.von es [ T
£ 8 - g E Ta FX® pa Sa 5o N (Blows per foof)
5'3.9 ELEV.z 1Tt 7 ¥ 5 7 A g = a 3 5 6 0 20 2 40 bLows/O&
: , v
I A \“! 2-Al1os| >2 [ 19 pbizoe] - | . 5/5 4/5 4/5
’ ) 1 ' ’
- Lo
AN
_' Py
5_ L s ,
f)."%i[l-’bb - 411 - | - - -
- N - _ 1
‘ STIFF, BROWN Loy |
(vH) SILTY CLAY W TRACES -1 f
: OF DECOMPOSED ROCK B . i ‘
» 1o :
1795 H 2-¢| -~ |45 | -~ | - | - *‘]
B Iy .
N I
WATER 'S5 | v L
e 2754 g'ﬂ; 29| - |2 - | - | = ]
=T ] iy
. — ’ ]
. 1]
7 AN
= \"q
70 _ 4 .
2% U} 2e|l - |31 | -| - |-
END OF BORIMG & 21.5 ] :
4
4
|
.
* o
ELEVATION ESTIMATED 1
FROM TOPO MAFPF




WALTER LUM ASSOCIATES, INC.

| Boring Log :

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

i

- ’ CBORING NO. __ D Sheet No. o of
PROJECT _ WAIAWA ST. IMPROVEMENT DISTRICT oritter N LUM ASSOC, INC. o JUNE 7,197
B - X . . r) 3 X . e i Q‘
LOCATION.___ Waiawa & Waipio, Ewa, Oahu, Hawaij Field Party MA%W{S@L;KAw& i
’ IR AUGER i . . -
. . . . . e K s I Type of Boring - B-%0 Diam,
: Tax Map Key: 9-4-08 & 9-6-02 &03‘5 21TE % ) i —
. - lev. — _— atum -
HAMMER: : 4 . ] ) orill Bt T.C. PRAG .
Weight 40 ' ' _ = — '
D i ) 0" : o Water Level 14
rop 27 % - 17 0.0 TN WALL TUBE " Time 11:00 AM
~ SAMPLER: 2" 9. LY SHTANTARD SPLIT 9POOMN " Date Cos T 70 )
. PENETRATION DATA
Q - "
5 -~ $ A e g x| Standard . " 0.p
. 3 . ' [ g o S 8 o @ . | Penetration Test H :
= 2 g E g a A ¥ pa ga S 0 N (Blows per foot) - \
SAU ELEV.2 2147 * 2. ? 5 6 3 > o 10 2 30 4 BLOWS/WOS
STIFF, REPPISH BROWN. RN 28| - - - + Ve
cH CLANM LLy52 )
PLt 26
S0FT To MEDIUM 5 .
. ~ MOTTLED BROWN v ] j : S,
ML CLAYEY SILT W/ TRACES | - 120128 [ 17 - | - E 7 /5 2/%
. OF DPECOMPOSED ROCK i ) . LL} 48,
) PLT %0
'@ oy . _ A
. STIFF, MOTTLED BROWN
HMH)] | SILTY CLAY W TRACES OF
. PECOMPOSED RocKk i
5 ; _
! 3| - [»3] - | - | - - J
P
- Lg
2o ‘i\: . X
BEEZ | ﬂ S V1 D R
 END OF BORING & 2].5 - o
J
;
* .
ELEVATION ESTIMATED ]
FROM ToPo MAF P
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\\!b;\ AwrS

_ , , )
WALTER LUM ASSOC'ATES, INC. 3030 WAIALAE AVENUE » HONOLULU, HAWAII 96816 » PHONE 737-7931
Boring Lo : .

g g - _ BORING NO. _ﬁ" Sheet No. - _ of :
PROJECT WAJAWA ST. IMPROVEMENT DISTRICT Dritler K LUM Ad62c, INC. JUNE <3 10T
LGCATION___Waiawa & Waipio, Ewa, Oahu, Hawaii fied pany [IAESHIRO, Touxazar

Tax Map Key: 9-4-08 & 9-6-02 § 03 v o toins "UCERUERS ) oun &
n T— Yo 20'+ * -
: Elev. = Datum
AMMER: . .- - '
H/ ) 14 0% ' Dt B & PRAG
‘Weight i 7 B
20" . T Water Level 1541
- Drop 2 ' — ' ‘
‘ F v L Time %15 PM
E SAMPLER: 1" ATANPARE S5TLIT 4700N © . Date G-4-al.
: . . PENETRATION DATA
. a .
_E — g . < E . Standard
5 » - . g . @ g -9 & | Penetration Test
T % DESCRIPTION £ 3 2 8% ¢ 835 fy vulb
s_a o a E £ 56 22 >a Sa £a N(BI f
c g o . , ) ] 3 & 3 s 2 g 52 (Blows per foot)
S w0 ELEV.= 20"t 2 % ' 4 : e > >0 10 20 3 40
R STIFFE, REDPISH BROWN N ' ”< - | 3l - - -
MH-CH ‘SILTY CLbY W/ TRACES OF . 9 I I - LLi5e :[
: DECOMPOSED ROCGIK ‘ - . PL128
. - i :
5 o
- 2% .
— : 221" | T - [
. STIFF, BROWN ] gl .
(MK) CLAYEY SILT W/ GRANEL I b
’ SOFT, BROWHN 1=} ’ ] _
MHCH | - SILTY CLAY wWiTRAces oF | - |7 Il dae | - 4] - | - -
PECOMPOSED ROCK - N ' ]
. . T t Lt 52 .
| L | Pepee
— sy :
)i
5 feru]
e :/
. el =] - |- -
. STIFF, MOTTLED BROWN : | ' :
(MH) CLAYEY SILT w/ - - ie
PECOMPOSED ROCK | f
. |
— LRl B
0 ’ 1
| P Il Lo - |- ] R
- ENP OF BORING & 21.5 4 1
1
=
% o |
ELEVATION ESTIMATED
T FROM: ToFO MAP d
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WALTER LUM ASSOCIATES, INC.

5030 WAIALAE AVENUE ¢ HONOLULU., HAWAII 96816 e ﬁHONE 7377931

. Boring Log : |
Boring 'Og . © BoRING NO. ___2 Sheet No. of
PROJECT WATAWA ST. IMPROVEMENT DISTRICT brittey WILUM AS50c. INC. o MAT 4, 17711
o , e . : L caog GLORY , KAKU
: 4 i1 Field P . BA
LGCATION Waiawa & Waipio, Ewa, Oahu, Hawaij Field Perty AUGER(MOMLE) TG (Meriew
Tax Map Key: 9-4-08 & 9-6-02 §& 03 Tvee of Boring /oo B2 L Diom. STeM
- A4 ) . b o - . + : —_—
- ’ ‘ Elev. e Dat
HAMMER' . - ?V : ) TQDRAG - L] l.‘lm
. i 140 Dritt By & XOANG
Weight : ey '
30" . . ] Water Level 15.5
Drop 2T 5 - 1 0.0 THIN WALL TUBE Time 10°00 AM
SAMPLER: LY Hh - L STANDARD SPLIT SPOON. Date 2:5-711 |
L C, ' PENETRANON DATA
) Q
'.5. . - S Iy - ' i E » | Standard 'znohiD. ALL
’ g i P z .2 6 da -0 .3 | Penetratic THIN W
?3 :-; DESCRIPTION . : : % v % ; g: : §‘G ; E; ‘ ﬁ: | Penetration test Tobe
g8 § 5 E §o s® pa ga 54 N (Blows per foor) S
22 ELEV.2 22t 2% ° ¥ @ % 3 8 5 > 0 10 20 30 40 BLOWSOS
STIFE, BROWN ‘ | .
(M) CLATEY SILT W/ TRACES | "1, 2%
o OF DECOMFOSED Rock | : _J ” - - - ~ J
" STIEF, BROWN 5 . A
(MH.) SILTY CLAY R X2 i 22 | 0l _ . 4/' 5 &/'5‘
- 3
STIEE, BROWR o 1 _ ’
(MH) cLAYET SILT J27s s |40 |81 |90 - o5 0)s
-] : ,
WATER - -
. 5-5;-“ . \5—-: ‘ . ) ,
== oTIFF, MOTTLER BROWN 419 e |51 |17 |18120| 500 4/5 15
(MH) CLATEY SILT. W/ ] : '
DECOMPOSEP ROCK .
20 7 - _ S
‘ 17% He [ 54 | 15 1300 | S00 2/5 /5 5/5
END OF BORING & 2.5 ; ' SR
» : ]
ELEVATION ESTIMATED 4
EROM ToPO MAP :
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WALTER LUM ASSOCIATES, INC.

3030 WAIALAE AVENUE * HONOLULU, HAWAII 96816 « PHONE 737-7931

Boring Log' = - ’ -
ring g : : , : BORING NO. 2 sheer No. _ of
PROJECT___ WAIAWA ST. IMPROVEMENT DISTRICT . pije, W.LUM A49%0C, INC. p, MAT 5,197
: . . ) L . Ku
LOCATION. . Waiawa & Waipio, Rwa. Oahu, Hawaii el Ferv GLORjg'M}?QLe R
. ) : g o AUGER . . G
. ) . .- A o Type of Boring &40 Diam. - 21EM
. Tax Map Key: 9-4-08 & 9-6-02 & 03 iy Sy - —=
i . ev.. e —
HAMMER: o orill By _T-C:PRAG :
" Weight, 40 . - ;
o 20" - - Water Level |7
Drop i I
- 27 5 - 2" O.D. TN WALL TUBE o Time -
SAMPLER: 27 &5 . 2" STANDARD &PUIVT 4PCOMN Date 5-5-11
o _ PENETRATION DATA
Q
. .f_:’_ ) - g o < . § 5 | Standard 1'0.0.
3 o £ 5 TR d A i . THIN
;E & DESCRIPTION _% < 2 &c’{j 9: &85 5:: 'ane"ahm e ;r:\:a&wau.
== 3 : . 2 E E 'Sa E® pa Sa. ga N (Blows per foor) c
=45 _Etev=234g k. o8 7 BF 2 85 % 0w mw e mowsps
s e-al105| 33 | 19 |a42q0| - /5 )5
. STIFF, MOTTLED BROWN ]
(MY SILTY cLaY W 5
'DECOMPOSED ROCK. —
5 24 eB| - |28 - | - | - ]
o 7 » . .
129 L1 0l ee|n1 | 21 | 89 [4000| - 10/.%
] g
- .,/
. ‘5 -d .’"‘
STIFF, o — .
) MOTTLEP GRAY-BROWN, 1S [] &Pl - [62] - - -
(MH) SILTY CLAY 1585 bAl
1—%’ ?"" 1
— ’/
MOTTLED BROWN | (
(9™) SILTY SAWD w/ - R
‘ , DECOMPOSED Rock 20 1 = ‘
: S Jzs [ eg | |52 |12 |1040| - 3/5" 55
. END OF BORING & 2| ] '
-
-l
1
* . ]
ELEVATION ESTIMATED ]
FROM TOPO MAP 4
.. C
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Whiawa

3030 WAIALAE AVENUE « HONOLULU, HAWAIl 96816 » PHONE 737:7931

WALTER LUM ASSOCIATES, INC.

Boring Log R _ BORINGNO, | Sheet No. __ of
PROJECT WAIAWA ST. IMPROVEMENT DISTRICT _ pu., M. LUM AS50C., INC. g,y MAY 5, 1211
GLORY , KAKU | '

MOoRILE ‘
A'UC-:EF’\-_(' B-%0 ) Diam. 4

‘LOCATION___Waiawa & Waipio, EwgL Oahu, Hawaii Field Party

..Tax Map Key: 9-4-08 & 9-6-02 & Q3 ™re °f “"»"’5.]. T —
‘ : i Elev. - = Datum
HAMMER: . o R A .
A 40t Ol iy 1 & TRAG
Weight______ \ : - v — -
Drop——22" . Water Lovel_i5Ticep
o 2" 5 - 27 0.D. THIN WALCL Tupe © Time | =
SAMPLER: 295 2" STANDARE SPLIT SPOON Date 5511
o " "PENETRATION DATA
. ra :
| -§ : . - : _2' Lo € ) E 5 i Standerd 2" o.p.
3 : & - g & é QO | . -
{.g g DESCRIPTION 'EL, 3 % :653 S g‘c : '?:':‘,; _‘%’: “-Penetranon Test ‘ ’Tr:gnewm.t.
‘EET R -, g § ) § : gﬂf 3# e gd %ﬁ: N (Blows per foot) S,
it ELEV.< 574 2 * o° : 28 5 > 0 10 20 30 4 BLOWY/AS
)  STIFF, MOTTLED BROWN ] r; :
(MH) SILTY CLAY {255 1-a] - | 35 _ N _
] [PECOMPOSER ROCIK j L1 :
STIFF, BROWN e ] L
(5M) - SILTY  SAND. & — - |2 ]| - — - _ 'lo/s'
CEMENTED SAND ] RO .
© STIFF, MOTTLED BROWN 7
(™M) - siLTe sANP -
‘ 1o '3
) - |2l - -] -
; e 'S
1 [
. L3 I I
: STIFF, MOTTLEP BRROWN .. - _
(C_aM) . BILTY GRAVEL 2% ' l139o| - |29 | - -] -
. DECOMPOSED ROCK % - i". N
SAND o — Lo
B LA
4 Tk
4 | /(
20 ] A! ‘
174 ;:H! 1Te|l - | | - - | -
] 51 LU Go
-~ i PLt 28
- A
] L
. STIFF, RROWN 25
MH CLAYEY SILT W/ TRACES I P ’ ‘
OF DECOMPOSED ROCK J%= | H 17F| —f4el - | - | - ]
- ﬂ/ %
1 W .
30 7 : : . :
, - ) 12 H TGl - (48] - | - -
END OF BORING & 1.5 1 tHE LLp48 |
' : ] : _ PL 28
* ELEVATION ESTIMATED ]
FROM TOFO MAF. b
- 1 |




WALTER LUM ASSOCIATES, INC.

Boring Log |
PROJECT WAIAWA ST. I PROVEMENT DISTRICT Dritter W: UM b\é':)'-?ft-,l_‘\',fr’-p,,, JUNE 7,197
LCCATION _ Waiawa & Waipio, 'Ewa, Oahu, Hawaii Field Party _

.3030 WAIALAE AVENUE » HONOLULU, HAWAII 96816 » PHONE 7377931

 BORING No. __ & Sheet No. —_ of

MAESHIRO TSURKATZAK]

. AUGER(TEBEY 4"
__Tax Map Rey: 9-4-08 & 9-6-02 & 03 ™* ° " 7— (8%5%) oun. =
- ' ' et 2 T e D .
HAMMER: a0t | ‘ . ':E:I'e; o T.C.DRAG =
' o . rill Bi ;
Weight 140* : e — :
» 20" T Water Level 1 5.0°
‘Drop 2 i .
T « —  Time 415FM |
SAMPLER:. . 2" ﬁTA.NPARE? SFLIT SPoON Date &-7- 11
7 . " . PENETRATION DATA
a
$ - s X € . | Stendand
g g < 5 E £ S g, Y . 2 .| Penetration Test
T % DESCRIPTION = s 4 85 % &% iy 54 .
EFaE . . g 3 ©§ B s¥® za Fa g N (Blows per foor)
580 ELEV.2 28t 37 *  ° _ 2 6 3 .37 9 10 2 3 4
' - a-Al = [28] - | - |-
STIFF,MOTTLED BROWN . | = _|
(MH ) CLAYEY SILT W/
: GRAVEL § SARP : : . v
- 1% - 12|~ | = = 21/
{ MEDIUM - DENSITY, o T
MOTTLED BROWN ] t ' S . '
(5™) SILTY SAND _ - HE 8-c|l = |4>( = | - | - _i
i
I [
~ | 7
EH N |
MEDIUM, MOTTLED BROWN| © — H | Kl T s4 | - | - | - ]
- JMR) SILTY clay WKTER / —
. : REI :
1 | 4
ey LS .
; A .
- [:H 8E|l - |59 - | ~ |- ]
END OF BORING & 215 4 1
i
] i
* ' 4
ELEVATION ESTIMATED
_FROM" ToPo -MAP 4




ToND

-

WAV &

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

'WALTER LUM ASSOCIATES, INC.

i
Boring Log . . ; -

g ) g : . BORING' NO. 2 .- .Sheet No. of — :
PROJECT_____WATAWA ST. IMPROVEMENT DISTRICT _ pise W-LUM A990C. INC. o, JUNE 4 1971
LOCATION___Waiawa & Waipio, Ewa, Oahu, Hawaii Field Perty M’*F‘sw?‘i 'J;U RozAhrd

_ Tax Map Key: 9-4-08 & 9-6-02 & 03 Tvee o 5;;;9':\'-{255(_ B30 ) biam. +
A o ' " Elev. e o Datum _
HAMMER: . l4_0ﬂ Drill Bit T.C. PR/‘\_C: . .
- Weight : — TR
Drop ‘ 20" ) ' Water Level joTicep
r - - . . L i i — >
T 2" % - 27 0.0 THIN WALL TuBE , Time -
SAMPLER: 275% . 2" STAMDARP SPLIT SPOON " Date Co-<-- 1!
PENETRATION DATA
Q b
S - s L £ . | Standard T 270p
5 . £ . 2. 8 4. Y 3 | Ppenetration Test THIN WALL
IR DESCRIPTION £ TZ; 'éi 85 5, &G iy %4 o TE,EE,
T3 e ; .- g & S é"‘" S* >a ge  5a N (Blows per foot) : - ,
540 ELEvV.: 2227 ¥ o7 e 28 3 > 0 10 20 40 BLIWS/0.5
. : . " \ . - o _ B | .
REDDISH BROWN J2es U DA zl e J
{MH) T SILTY CLAY ' I _
5_. 4 '
! X “ 9B No [RecdveRT
] Py NotE? LpsT Jupe
— ; ' i norfz -
1. sTIFF, ®BRowN LB S | o ' ‘
MH | . SICTY CcLAY W/ TRACES 2758l [ }o-c] - | »2] - - | - '
OF DECOMPOSED: ROCK, ~ 'mﬂ : —p—1 40/5
S , '
\ . a -~ 7o
| N
A I |
s ” ool - 41| - |- |-
R i
- y
e wil : |
|2ss U | 2el - |48 - | - | - 1
END OF BORING & 21.5% | . . ‘
.- i
i
; |
* - L ] ;
ELEVATION ESTIMATER }
FROM Topo M™MAP ] 3




| WALTER LUM ASSOCIATES, INC.

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

Boring Lo - '
' g g ) . BORING NO. ..E_____ Sheet No. .. of :
 PROJECT WATAWA ST. IMPROVEMENT DISTRICT prilter W LUM AS9OC INC. o JUNE T, 1971
LOCATION__. Waiawa & Waipio, Ewa, Oahu, Hawaii Field Party ,Mévﬁva‘Kg,g‘ﬂ:KMAK‘
. ' - o MOBIL .
Tax Map Key: 9-4-08 & 9-6:02 § 03 " o torns AUSERUBHS) oun 4
i - . : ; 2%t % —
HAMMER: - : : ' Elev. - - Datum :
: . |40 ¢ orift gir 1 C. PRAG :
Weight : i ) ‘ : : e -
Drop RO . S Water Level 13
roD__. . L
. " LT 5 -l 2.0 THIN WALL TOBE " Time 72115 FM
SAMPLER: 295 - 27 CTANTPARD SPLIT SFoon ‘Date (a-1-71
, S . PENETRATION DATA 4
8 - s oE 0, 8 + | standarg 2"0.0.
a . -- & - » . S @ g . P i -
3 "'; DESCRIPHION E ‘% % gs : g':; "é: 5; , Penetration Test | '{_LHEI:EWALL
%%2‘ . ; § § E g“: 2% »a §m" 43,5-' N (Blows per foot) ) . . ,
2au ELEV.2 2249 % , B8 3 > o w0 20 2 4« BLOWs/os
COBBLES ¢ A.C. i ) ) e ——
, STIFF, BROWN v [M oa| < a2 |- |- |-
yL-MHP TSILTY CLAY W/ 5ANPD ] 1 I
- ;\
54 : _ _ o ;-
2" [] 10-B[ 106 | 24 | 85 fisood - 1.6 9/.5
— . ‘1)?‘
- Tl
._/}
10 ;"4' ! N
1o STIFF, BROWN ‘ %% !’ ifoe| - |39 - - = - J
(HMH)]  cuavEy siLT W R N1 ' . -
" DECOMPOSED Rock ._W':TER b '
.‘;u:rv SANP POCKETS . __C" ;' f:
15 i :
2eslilibion| - J41) - | - | - 3
20
125 oel - [4) |- | - | - — ]
END OF BORING & 21.5 |
|
]
® : 4
ELEVATION ESTIMATED
FROM ToPo HMAP )
' 4




3-470

CWALAWA ST IMPROVEMENT DISTRICT '

TABLE IJX - SUMMARY OF LABORATORY TEST RESULTS

BORING NO.
SAMPLE NO. .
DEPTH BELOW SURFACE

DESCRIPTION

GRAIN-SIZE ANALYSIS
(X 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 CLASSfFiCATION

APPARENT SPECIFIC GRAVITY

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

Molding Dry Density, P.C.F.

Swell upon saturation, %
CBR at 0.1" Penetration

Dry to Wet or Wet to Dry
Max. Dry Density (P.C.F.)
Optimum Moisture (%)

REMARKS : .

Date (5-7%-1\

%

Vo | | 3
2 c A - - B
S - T 10 .5’ 0.5'-16 Y.
B oY . WMOTILED
o SIS U.XN REPDISK - PROWN
DROWN CW[TRACES OF  BROWN cLaey 4Lt
cLp DELOMP: RO L by WITRACES, OF
v _ : ! DELOMF. ROUK
NATURAL. | KATURAL  NATURAL  NATURAL-
a9 . 5B =) &%
o .17 2l %0
R 2| L6 \ &
NOME-SLOW  NOME-SLoW  MNOME-SLow  SLOW-MED.
ME D -RIGH  AED -wiod: MED. - tGH  MED. - W I64-
MEDIUM T MED - W60 . MED. -ui6Y  SLIGUT-MED.
L cH cH. ML

'~ MOISTURE-DENSITY RELATIONS OF SOILS
(AASHO T-180-57 Method ) .

WALTER LUM ASSOCIATES, INC.

CIVIL, STRUCTURAL, SOILS ENGINEERS




3-470

N AYAWA ST

|an\'§= MENT 157 RiCT

TABLE I & _

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. CLASSIFICATION. -

APPARENT SPECIFIC GRAVITY

EXPANSION AND CBR TESTS
(Surcharge-51 P.S.F.)
Molding Moisture, %
Molding Dry Density, P.C. F.
Swell upon saturation, %
CBR at 0.1" Penetration

. MOISTURE-DENSITY RELATIONS OF SOILS

(AASHO T-180-57 Method )
. Dry to Wet or Wet to Dry-

- SUMMARY OF LABORATORY TEST RESULTS

4 4 1 1
A c R B
-5 10- LG CUSFNEY _q0-alo
KEUDISR . BROWW 0 D BROWN
- BROWN CBILTY CLAY BROWN - CLAYEBY S\
A (C VAW . W|TRACES OF &IV c,w\L W|TRALES OF
WIIRNES oF DELoMe RouK g__g/,om" K. PEPME ROGK
TeoM?. RocK .
- NATURAL MATURAL = NATURAL - NATURAL -
%0 oA =i b
% 1P % %%

11 24 e 19
MEDIUM __ MOWE-SLowW  NONE-9OW  SLCN -MED,
MEDI UM MED. - HiGH  MED ~HieH  MEDIURM
MED.-HIGH  MED. -uiGH MED . HieH  _MEDIUM

MH-CH MH-cH _MH MH
1.1
q47
!

142

N

WET To oy
Vo2

Max. Dry Density (P.C.F.)
Optimum Moisture (%)

REMARKS :

1.0

* Indicates surface samples tested taken

. adjacent to boring number.

Date 6 18- '_By 21

WALTER LUM ASSOCIATES, INC.

_CIVIL, STRUCTURAL, SOILS ENGINEERS
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WAYAWA ST IMPROVEMENT DIGTRICT
TABLE I(>_ - SUMMARY OF LABORATORY TEST RESULTS
BORING NO. - o 1 o)
SAMPLE NO. . o | & .
DEPTH BELOW SURFACE = . . _%0-?\.5° - surFpcg X
' . - BRoWN MOTTLED a
. GaMey G6ILT  BROWN
S . W|TRACES OF  SIVTY cLAy
DESCRIPTION. - DELOMP. ROl W[LAND
- GRAIN-SIZE ANALYSIS - ’ |
(% Passing) '
Sieve
l"
l/zli
{4
#10 - - ‘
. f#20 ' . : . _ o
#40 ‘ - '
#100
#200
ATTERBERG LIMITS . ' -
Air Dried or Natural ’ © _NATURAL NATURAL
Liquid Limit - - 9% %0
Plastic Limit : _ : B i
Plasticity Index ' ’ tio} 2\
Dilatancy | o ‘ ‘ MBO\UM LUyIeK
Toughness T MEDIUNM SGRT-MED,
Dry Strength ) 3 SLIGHT-MED. MEDIUM
UNIFIED SOIL CLASSIFICATION MH - ML-CL
APPARENT SPECIFIC GRAVITY 177
EXPANSION AND CBR TESTS »
(Surcharge-51 P.S.F.) K :
Molding Moisture, 7 4%
Molding Dry Density, P.C.F. qz.1
- Swell upon saturation, % 1.&
.CBR at 0.1" Penetration 9.1
MOISTURE-DENSITY RELATIONS OF SOILS
(AASHO T-180-57 Method_ ) N
Dty to Wet or Wet to Dry PR To WET
Max. Dry Density (P.C:F.) - 9%
Optimum Moisture (Z)_ Y N
REMARKS : | |
* Indicates surface sample tested taken WALTER LUM ASSOCIATES, INC.
adjacent to boring number. ~ CIVIL, STRUCTURAL, SOILS ENGINEERS
Date G.-1B-N ' By BT ~ J




~PLASTICITY CHART
' PROJECT: CWAIAWA ST | MPROVEMENT _DISTRICT
"LOCATION:  WAIAWA § WAIPIO, BWA OAHU, HAWAN

00— . — —T T T

| e, » |

. . . o
3.0 ) ' : 5-A> ) o -

. ’ | « / lcurracgX.
- - -8 o _
- | : 4 Chc

o J6 .
20 o cudrreg” o DA

38| 3 ~ |
- - - | | MH& OH
10 f——rd— / e _

INDEX

PLASTICITY

AALY

.0 10 20 30 40 50 €0 70 80 90 100 - 10 120 130

LIQUID  LIMIT

* Indicates surface samples tested.taken
. adjacent to boring numbers. ”

. _ o : : _ P o ' . WALTER LUM ASSOCIATES, INC.
o ' ' ' CIVIL, STRUCTURAL, SOILS ENGINEERS

DATE &A% BY _ BT, . , |




~ MOISTURE-DENSITY CURVE (AASHO T-180-57, METHOD L)

PROJECT: WL\\_AWA ST \MPROVEMENT DSTRICT

. AGGREGATE: _Y4&" MiNus -

1ON: - MOLD SIZE:_& < &9A"_ |
,._LOCATION' WAH\WA & wmfuo EY\{A OAHu HAWML HAMMER = 10ub% 95" DROP
i SAMPLE NO ] QURFL\C/E T . LAYERS: = S
©" SAMPLE DESCRIPIION MOTTLED BROWN smw o\-A\j BLows: _25|LAYEeR -

& DECOMP. Roug : ’ o

130

120

1o

100

MAY.[DRY DENSUTN] - 4. 2] POF.

: S ES— _ gfj

DRY DENSITY  (RC.E)

80

70 -

OPCIMEM MOBTWE LR M= 0%i= |

60

o 0 20 30 a0 . s0 . so "
WATER CONTENT (%)

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

DATE_w-&1  ey__ BT . . B |

AT



.“"MOISTURE-DENSITY CURVE (AASHO T-180- 57, METHODA)

: .LOCATION= WA\AWA & WA\PIO E\NA OAHU HAWAH

- 'SAMPLE NO. & SURFACE ~~
. .~.SAMPLE DESCRIPTION:.. MoTT\.ED BROWN s\m cwf

130

" DATE

PROJECT: . ‘waiAwa 5T, [MPROVEMENT . DISTRICT

WI‘?AND

AGGREGATE: _ Wwus.

MOLD SIZE: _ A_r"ﬂ’_ 459"
HAMMER : [OUB0  \B"DROP.

‘. LAYERS: _5_
. BLOWS: 25| LANGR

Hno
ol : 74RO AIR|VO10S | curvE |
- $ 100 N\ (ofeciric| eravipy - 21
> [MAIMYM 9RY DeNaN-qs POk |\ .
B ! | \ .
' UOJ 90. // 0 N
: ' I AN <
E g | \ \
iy 1
. N
80 3
.
§;
¥
=
R
70 R
ot
Z
: -2
¥=
€0 SN AN 2 NP I
-0 B ) 20 .30 - . 40 50. . .. . .60
’ WATER CONTENT (%0) o
: : WALTER LUM ASSOCIATES, INC.
" CIVIL, STRUCTURAL, SOILS  ENGINEERS
L-15 sy 5T




10-4790:

LOAD (PSi)

PROJECT: . . WA\ANA 5T, _\MPROVEMENT DVSTRICT -
LOCATION: WAIBWA & WAIPIO, ENA, opuy, m;wm_\"_
SAMPLE NO: = 1_5URFACE | |

CBR TEST

SAMPLE DESCRIPTION! MOTTLED BROWN SILTY CLAY # DECOMR ROK

PENETRATION  (INCHES)

 TEST RESULTS:

MOLDING MOISTURE, % . 4.\
MOLDING DRY DENSITY, P.C.F_441
CBR @ 0.I" PENETRATION_ \42 |
PhYo. 0KKED 5

DATE AW By MO

DATE G- \& W\ gy . =T

&o0
450 , CBR.PE‘NETRATION_DATAA
- PENEfRATION LOAD | LOAD
(INCHES) | (LBS) (PSI)
) 0.025 | \\¢g 17
o ' 0.080 (250 | 19 |
360t / =" | o075 [#s | W2
| ' | 0100 |45 [mo
o | S L1 o128 |51y |12
v Y . . ' / ' 0.150 So0 | 142
: v / , 0178 LS | 20% |-
250 — ‘ . ' 0.200 |[b%g | 218
' /\(,e,ra €e.0.7|' Pen a—(_raAnow\s’Z*zq[.s«. - 0,280  [1e0 [1253
| A . . o \5% | | 9300 - %% [215]
we 2 . ‘ ' B 0380 | %A5 | 24D
| / _ 0.400 [qu5 |72 |
5o — o T PongtdATen EAZ e 0.450 o1y | 3472 |.
. /(cee P ot NETE Y ™ El4 \\c - \4.2 o500 oss | 302
I e AGGREGATE _Y&" MINUS
'HAMMER WEIGHT __|OVL8%.
o / ' HAMMER DROP__ \D"
, No. OF BLOwS Sk|er
: | | No. OF LAYERS __ O
) ol ‘ 02 03 0.4 05 '

WAI.TER"I.UM‘ ASSOCIATES, INC.
CIVIL, STRUCTURAL, SOILS ENGINEERS




CBR TEST

‘ | ‘PROJECT: = . ~ WAILAWA ST lN\PROVEMEH’_\'_ DisTR_\q- |
LOCATION: :  NAIAWA & WAIPIO, TWA, OAHU, HAWAN
SAMPLE NO: - © YURFACE : - S

SAMPLE DESCRIPTION: MOTTLED BROWN SILTY CLAY W[SOND

500
450 CBR PENETRATION DATA
: [renerration | Loo | Loao
. _ _ ' / | GNcHes) | (Les)| (psi)
qoo ‘ i - ' / T 0.025 \Wwo | 6%
| _ 1 | / ' 0050  |360 |17}
350 1T A A // 1 0.078 { 153 |
. : _ / : _ B o100 |51o |40
' ' 0.125 Za AR KSR

%
)

Ko €09 Penfteatdv-1op|\g-| [ot20  |150]150

a| [ ool
= .ng : —— 0.200 q-og 300
Q g 0.28 o‘ 440 [313
3 00}y S— : S - 0.300 |W1°]|340
/ R ®.0.1 FF/NBTQA‘GON.-_\Cq_\\O_: qa | | 0380 [\cYe |33
- ‘ . . 0.400 | I50(23 93
1809 _ : — : , — 0.450 ||2C0| Ao O
‘ / - : o . o 0.500 \29C 4.1],

'HAMMER WEIGHT _\OLBS.

'HAMMER DROP____ D"
No. OF BLOows Gl Ui

No. OF LAYERS .9

‘ y . : ) . i N T "
100 / T T 17— ] AGeReEGATE _ Y& MWNU%

50

0 ol oz 03 o4 05
| PENETRATION _ (INCHES)
 TEST RESULTS:

MOLDING MOISTURE, %. __ 249®

MOLDING DRY DENSITY, PC.F_457]
CBR @ O0." PENETRATION 4.2

- PM9 20nKeD S 5
. | DATE __b AW\ gy__ MO o " WALTER LUM ASSOCIATES, INC.
DATE b/\é AN BY (Z7I : ‘ S ~ " CIVIL, STRUCTURAL, SOILS ENGINEERS

j ,

10-470 -



WALTER LUM ASSOC'ATES}E““C 3030 WAIALAE AVENUE o .HONOLUILU,_ HAWAII 96816 » PHONE 737;7931 .

Bofi'ng Log

'BORING NO. __I___.. Shee? No. i of

19271

PROJECT LEEWARD VILLAGE APARTMENTS Driller WALTER LUM A550C INC.pye _JAM. 5
LOCATION____Waipio, Ewa, Oahu, Hawaii " Field Party _GLORY . MAKAULA . MARU
' g v ~ HMOBILE .
‘ ' Tax Map Key: 9-4-08: Por. of 23  Type of Boring AU"EK( ' }lﬁiam'. 2
HAMMER: | IR Bev. &2 t‘ * — Dstm -
S » " il By .G ORAG
Weight___ 40 e
Drop ] 50.,’ - - Wa'.e( Leve! ).lo'r-‘l,'::u
rop 2" 6 - 270.5 THRIN wWALL TuBt Time -
SAMPLER: 2 5% 27 BTANDARD SPLIT Sreod " Dete 15 -T1_
C L PENETRATION DA‘T'AW
. 4
-§_ - 2‘ . £ - § 5 Standard 2 "o.p. THIN
5 ) £ . zZ ‘g, © g .0 2 | pe ion T
3 oz . DESCRIPTION % T'E{ ?;x §E :g 2‘27‘33 §§ N(:e"mo" :”) WhLL TUBE
TR 3 : ; = o ga ga& ows per foot BL 5
S8G . EbE‘\l.‘—Z’b"ﬁ? #* O‘g a 3 3 ‘3 7 o S S 010 20 %0 40 ows /0
"MEDIUM | REDDISH BROWHN, R PS ld } Al - 28 | - - - J4/4 ) o
(MH) SILTY CLAT WCORAL FRAG. - =1 . F== 10/.y' -
NOTE : M\T_BOULDERS @ 0.9 - e
FoveD PoRING & TIHES o )
-] -
REDDISH BROWN, o 1
(MH) SILTY CLAY § BOULDERS (FiLL) 5 ] A
C Jessll e - e - | -] -
4 N |
— \!
e
. STIFF, BROWM, Jzss]| [Mi-e | - ?2% I R
(MR ewT1 cLay ] T
—: i‘“\\
5 T R _ . _
s ﬂ 1-0 {110 52 |12 [48%( 5% | Y8 45 s

END OF BORING @ 165"

it

A8 1 .0 2 & 8 ) 304 § 3 8 4

PP I R AT B R

*Elev. Estimated from ]
Topo Map by Park 7
Engineering, Inc. :




WALTER LUM ASSOCIATES, INC. [

Boring Log -

)

BORING NO. __ D

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

. — Sheet No. . of
PROJECT LEEWARD VILLAGE APARTMENTS . Dritler W-LUM A5500. , IHC.  pye _JAN. &, 1971
LGCATION____Waipio, Ewa, Oahu, Hawaii Field party _MAESHIRO, MAKAULA , O5HIRO
’ ’ ST i e Aever\ T T "
o , Tax Map Key: 9-4-08: Por. of 23 Type of Boring 'ﬁuiﬂf’\( ACE  / Diam. £
) : : . 15 1 —_—
WA W Elev. ’ . e Datum
HAMM‘EI?. |4—O* Dill By TG DRAG o
Weight . SR—
D »0" ] Water Level )
rop 775 7° OD. THIN WALL TUBE  Time_3:30 PM
SAMPLER: 2" 45 - 2" STAMDARD SPLIT SPOON Dste 1-8-7T1
. s - PENETRATION DAiA.
5 - FE = 5 'y - | Standard _ 2" &.0.
3 & 5 2 €. 8 & > 2. |P ion Test - |~ :
3 s DESCRIPTION x ?;{ H 85 5. &g ty4 uy' enetration es'_‘ T, Wikt
'E§£ , % 8 S 3 g"“- E*‘ 20 2a S0 N (Blows per foot) - ,
535 ELEv. 1B/t 7 0 ; ° 2 > 0 10 20 0 4 BLOwWS/0.D
- MEDIUM, MOTTLED BROWM, 1. 0all. - .
(MH) SILTY CLAY W/DEC. ROCK % ~[lb' A4 1Y% |19 |4lbo) - 2/5 3/%
§ TRACES OF GRAVEL 4 AS ' '
(FlLL). | _ S R
5 —- ';\:\;,
STIFF, BROWHN, 2 nﬂv sl - |33 | - | - | -
(MH) 51LTY CLAY (FILL) : J
L ) . — ‘\,\ .
WATER | A4
1-8-11 L
- , R .J/.,
: SOFT, BROWN § BLACK, (2 . ' '
(MH) CGILTT CLAY W/ TRACES el [ 2e|ne | 42 | 80 fiaoo | - e /s
GF ASHES (FiLL) 2 :
. C —d e L
. . ) 15 x;}_‘:;‘:‘
MEDIUM, MOTTLED BROWN] ™
(eH) 4 GRAY, CLAY W/ROOTS - 2% H;’s 2Pl - 4D - |- |- j
. _ }:\\.‘\
MEDIUM, MOTTLED BROWM P
(CH) { GRAT, ClAY : _ .
w/SAND GRAVEL v« VT | Bo 1300 ' . .
_/ 4‘ RAVEL 1 08| oo | 12 [7°] - 25 35
MEDIUM, BROWHN, 4 W
(5M) SILTY SANDP S
\ _— L] q
| 1 K
X . : NN
STIFF, MOTTLED BROWN (25 | IR
(M H) ﬁ GF\A‘f ,‘.NL.TY CLAY i 2'%% :::”,il 3.F _ 55 - — _
wW/SAND . ) N l
| END OF BORING & 265 | |
-1
*Elev. Estimated from| -
Topo Map by Park . y
Engineering, Inc. -




3030 WAIALAE AVENUE ¢ HONOLULU, HAWAII 96816 « PHONE 737:7931"

'WALTER LUM ASSOCIATES, INC. - [B

Boring Log

‘ . BORING NO. __é____ Sheet No. - of
PROJECT LEEWARD VILLAGE APARTMENTS Dritler W:LUM A650C. INC. oo JAN. &, 1911
LOCATION Waipio, Ewa, Oahu, Hawaii . Field Party _ METER - ‘.‘;‘:KU -
P37 ) ..
Tax Map Key:  9-4-08: Por. of 23 _ Type of Boring aucer (WEE™) Diam. baa
- — - 5&‘* A . " —
. . Co : : Elev. = Datum
HAMMER: # pill By & DRAG
Weight 14-0 - i~
Droo 50" a B ’ ] Water Level noTicep
. roP 2" 5. 27 0.D THIH WALL TUBE ' Time —
SAMPLER: 2" 55 . 2% STANDARD SPLIT SFPoor - Date !-8-71.
' ' ' — ‘ | PENETRATION DATA
s - i . s £ s | Standerd” 2" 0.0,
o 3 . & 5 -z Ee &8 e O w2 | Penetration Test THIN waLL
é :‘é DESCRIPTION . ‘ .g g_ E_ E U E - 8 U g pr ‘: @ . Tubg
T8 o % 8§ 3 5 £% §® zo 2= §5° N(Bowsperfoot) , .
i ELEV,= 58’1 7 = T 4 -8 3 > 0 10 20 30 40 BLOWSOS
SOFT To MEDIUM, 2|’ '\ 5-Alns | 40| &1 [s810| - ' HYDRAULIC
(cH) BROWN, CLAY | M , o ) PUSH /1.0’
I N
. —
‘r’—ﬂZ" © : » ' 1.
- 95 U 58] - 3 - - ] ~ _ T A“"JGO-
| ] h | i o
DHDROWN i -
DECOMPOSED RoOcIK - /(“
(SOME CRUSHES To 10 '
SILTY SAND) o 274 U sc|- |8s] -] -1 - _]
7 I
. r)
STIFF, BROWH, : 7 .
{(MR)[ . cLAveY 21U wisanD o 7] { -
: '(DECOMPOSED. ROCK ) ] il Lo | .
274 . - - - - . -
STIFF, BROWN, 4T TPl = | 40 : ) ]
kmm SANDY SILT R . ’
: (DECOMPOSED ROLK) -
END OF BORING & 16.5 T
4
J
|
-
*Elev. Estimated from ]
Topo Map by Park 4
Engineering, Inc.
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WALTER LUM ASSOCIATES, |NC. E 3030 WAIA.\,LAE AVENUE .o HONOLULUI,V HAWAII ‘96816 o PHONE.737-793!v'

Boring Lo x 4 3
g g ’ ) ’ . . BORING NO. ._—J______. Sheet No. of —
PROJECT LEEWARD VILLAGE APARTMENTS Driller W-LUM ASSCC.,INC. o0 JAN. 8 1971
LOCATION __ Waipio, Ewa, Oahu, Hawaii _ . Field Panty _METER C":KKU —
: _ : - I - -
Tax Map Key: 9-4-08: Por. of 23  Twe of Boring'Ap,G‘E*rl\(Aca ). diom. 4
HAMMER: | - v, 48 Datom
i * . A : ot git. T-C. DRAG
Weight 140 : — T
D 30" : » T o Water Level MOTICED
r°p — . '. Time @ — .
SAMPLER: 2" 5TANDARD SPLIT SPooM . - " Date _!-8-71
- . . PENETRATION DATA -
: ' [+3 -
8 - .8 R £ E .« Standard '
8 i = 2 g, . 8 O & .| Penetration Test
3 o= DESCRIPTION - " & 4 85 5 &5 fy wut
E Eé o % §' § ‘,..Es g a ; ® g a g o’ E @ N (Blows per fool) -
© ELEV. =46 17 a” " T oo o 0 10 20 30 40
S STIFF, BROWN o \F ' | 2 ’ ]
(MRH) SILTY CLAT . 1 —‘ &y LY Tl DO B —1
STIFF, LIGHT BROWN, 1 )
(ML) | CLAYEY SILT WSAND —~ o
5_ | 3
. REDDISH BROWN, e A1p| - i: N T 12/.%
DECOMPOSED LAVA ROCK | ?\ i e | ‘ = Z—t21)5’
3 STIFF, PROWN, — 1N ' : : )
(MH) ST CLAY © —. AN
1o 1! _ 4
] " }/ T-¢c] = [22] - | = - I 42
(MR | " BROWN, CLATEY SILT - i
' (pecomMPocEr RoOCK) - ] LA
o K
' f}
‘ B /gk el - |24] - | - | - 1
END OF DORING @ 165 | T

*Elev. Estimated fron
Topo Map by Park R
Engineering, Tnc.
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3030 WAIALAE AVENUE o HONOLULU, HAWAIL 96816 ¢ PHONE 737793

WALTER LUM ASSOCIATES, INC.

. I .
Borlng LOQ ' ' '80RING NO. __~ O Sheet No. ' of
PROJECT_____ LEEWARD VILLAGE APARTMENTS  Driller WoLUM AG50C, INC. o, JAN. T, 1971
LOCATION____Waipio, Ewa, Oahu, Hawaii Field Party TIETER - ‘:A“U :
i OBILE. "
Tax Map Key: 9-4-08: Por. of 23 Twe o oring AUT‘&( R
= o . Elev. 20 Datum .
HAMMER: Lo # oill By AMGER TIPE
Weighf i l4’0 PR ' NOT :
YR ; Water Level notTicEo
Drop—=— " ) Time —
SAMPLER: 2" STANPARD HPLIT 5PN AL
- » . . PENETRATION DATA
a - - 0
5 - g . < § = Standard - .
2 & . K 2 . CH @ ) 2 . | Penetration Test
3 s  DESCRIPTION = T;i ‘ ‘é 8 5 &5 ty 94
%%_3 o - ,g = 3 gn. é‘;a’ gn- :,gn- ;,ﬁ- N (Blows .per foot)
Sal ELEN.z 30t 3 fo) ) - - 0 10 20 30 40
STIFF, BROWN, o 28 ’
{MH) 9LTY CLAY - 8-A ] - - | -
STIFF, MOTTLED BROWN, |  _|
ML | -~ CLAYEY 5ILT W/SAND
. 6 |
‘ _ el = |21 ] - | ~ | - ‘ ]
STIFF, bRONN‘, —_ V
SANDY  CLAY _
® .
5T1FE, BROWN; :
. ) 8-c| -~ - - -
(ML) SANDY 51T - e |48
HTIFE, BROWN, |'°—
(MRY SANDY HILT W/CLAY - en|l- |48 | - | - | - ]
POCKETS
20 A
1 |:| 1 8-E| - 51 - - -
' ' i |
EMP.OF PORING € 21.5
*Elev. Estimated from| -
Topo Map by Park .
Engineering, Inc._




WALTER LUM ASSOCIATES, INC. E _ 3030 WAIALAE AVENUE ¢ 'HONOLULU, HAWAII 96816 o PHONE 737.793) -
Bormg Log : o "BORING NO. __=O _ Sheet No. of :
PROJECT ___ LEEWARD VILLAGE APARTMENTS prater W LUM A950C, INC. o JAN 14, 1971
LGCATION___Waipio, Ewa, Oahu, Hawaii - Field Perty C“—o‘?‘""c- H‘fﬁﬁ;\’\u
: - AE ONL . "
Tax Map Key: 9-4-08: Por, of 23  Twe ol Boring A“"‘*"( A5 98 ) Diom. 2
= - — : NN o _
. : : Elev. = Datum
~ HAMMER: o bt s 1. CRAG
- Weight |40° : — . - ;
] D NS ] . - * Water Level =)
-Irop 2" 9- 2 O.D. THIN WALL TUBE. ' ~ . Time
SAMPLER: . 2" 59 2" STAWPARD SPUT SFoON Date -14--11
— '_ ) PEN’EfRAT'IéNi DATA
Q s ——— -
s - § . . € . | stenderd. ev o,
s - & 5 z Ee 8 g, Y. 2 .| Penetation Test THIN WALL
3 o= DESCRIPTION £ B T 8¢ 5 A8d T4 94 . TUBE
T8 ) , " & ‘5 5 e s® e ga’ 5o N (Blows per foot) .
5380 ELEV.z 129 7 o 7 2 8 35 > o w0 2 3. 40 BLOWSSE
N T~ —
ﬁT"p'F" bROWN_ _ ’L“‘)LI N « 20-Al - 40 _ - -
(Mn SILTY CLAY w/ . .
DECOMPOSED ROCK 4 |
ORGANIC MATTER - A
: - B ’
.| - SOFT, BROwWH, e E |zoe| 110 50 | 74 |2180] - _ PUSH/.5 © 2/5
. (MH) SILTT CLAY W TRACES Igi . ' N ' 1)5 -
: ' OF SAND - B B o
A A : , j 4
- STIFF, MOTTLED BROWN § (19 - _ : ,
(MH) GRAY, SILTY CLAT W/ 129 \ﬂ 0.0l - |55 - | - |- I | 1
' SANP 3 :
N W
DECOMPOSED ROCIK 4 24 | [F|zovn2 |42 {5 | - | - 1 10/
. . — < . :
GRAVEL w/POCKETS OF », ' -
CLAYEY %ILT { SAND 1 g
. . 4 '." p
_, oe
. 20 >
. 1714 L-‘ I Joe| - &0 - =] - K l
: STIFF, BROWN, S FIC BT B B : _
(M) 51LT7 - CLAY - . \!
. , STIFF, MOTTLED BROWN, {25 | LA | » ,
G SILTT CLAT W/SAND | 194 ” 20-f| - (481 - | = | - K
o /‘//
: ) STIFF, MOTTLED BROWM — _ ‘ . . i .
. (MH) { GRAY, DILTY cLAY |20 N . ,
o ‘ o _|2ey } 206G - | B0} - | - - -
'EMD OF BORING & 31.5 ] |
*Elev. Estimated fron l
Topo Map by Park 1
Engineering, Inc




fomam AL GRodND

3 - BUTTRESS FiLL

] T o L '

.,-m seLect FILL

3 (FAIRLY WELL GRAVED
\

/" P e A - e TR “KevY INTo 6AN9~/
CscaRIFY § RouL cTostofE MATERIAL
SUBGRADE o APPROXIMATE SANDY CONTACT

GRANYLAR MATERIAL
P. 1. < 25)

SECTIoN
No_.T To scALE

FAIRLY WELL &RAVED
AQRANULAR MATERIAL

S RETAINING e .
WALL _J] CLAY “¢H" 501L9
- [ ©IN UPPER  LATERS
, , . ) - . ,, W‘m :
X"~ REMONE “CGH' LAY BElow
N FOOTING ANP REPLACE WiTH
- COMPACTED SELECT MATERIAL
SECTION
NoT To SCALE

_PROF’Oé&V 9L0Pe AVJUSTMENTS
IN_"cH" MATERIAL
ENTRANCE ROAPWAY _TO

LEEWARD COMMUNITT _ COLLEGE ~ WALTER LUM ASSOCIATES, INC.
WAlANA { WALPIO EWA , oAHU , }—LA\NAI\ ' CIVIL, STRUCTURAL, SOILS ENGINEERS




l=C¢c- |&

10" TRANSITION MATER AL
‘( FAIRLY WELL -GRADEW

" GRANULAR MATERIAL
. &"To DUST SizES. )

.~ BARTH EILL MAY BE USED

Z‘ COMPACTED FILL ?

IN Voivs PRETWEEM BoULDERS =
( 'L BOULDERS MAXIMUM )

SLoPE To
DRM N

e —— G A S E DN G &t
e A AL - ; _ Vo N T T
" o] by S vy, P s " * B f’ N - - l':haf—‘ .
l J—-._‘-M_._“ - ! ‘-. U s 5 ."'." (¥ n‘"_‘" - :"' :':h. : ‘ "‘ ’ ;'. [} ! : v T e »', N ¢ .\! ':“—- ) 'D-
. . . I - e cv— ;; ,..;‘ L) .' K
. o ] . ‘ .
TRAMSITION MATERIAL STRIP OFF LOOSE MATERIAL
( FAIRLY WELL -6rADED DowhM TO STIFF GRoOUND,

GRANMULAR MATERIAL " SLOPE To ORAIN.

G" To DUST SIZES. )

6CHEMATto 6EG‘(|0H
HoT To SCALE '

4

F[GU(\C (4

6cHEMATlc SECTON 5ouwar< FILL
~ENTRANCE ROAVNA‘f To

LEEWARD 60MMUNIT7 COLLEGE

"WAIAWA#,NA&P.o EWA | OAHU HAWAH

- TAX MAFP KeY: ? +064 9 - ao’zg,o‘b
: _WALTER LUM ASSOCIATES, INC.
CIVIL, STRUCTURAL, SOILS ENGINEERS




LIMITATIONS
In general,_spil formations érgvcommonly erratic and'rarely uniform or " -
regular. The boring logs indicate the apprbximaté subsurﬁace>éoilf
conditions encountered only at the drill.holes where thevborings were
- made at the times desiénated on the logs ana may not‘repreéent conditions
at other lqcatiohs or at other dates. Soil_cénditions and water levels
' may change with the passage of time and coﬁstruéfion methods or iﬁprove—

ments at the site.

‘During construction, should subsurface coiditions much different from
those in the borings be observed, encountered, or otherwise indicated,
we should be advised immediately to review or reconsider our recommen-

dations in light of the new developments.

If there is a substantial lapse of.time:betWeen'the submission of this
repdrt aqd the start'of work at the site, or if conditions have'changed
due §Q natural causes, plan changes, or construction operations a; or
adjécent to the sité,.it is recommended that this report be reviewed to
‘determine the'applicability.of the recommendations considering the'time‘
lapse, changed conditions,'and_changes‘in the sfate 6f the art of soil

engineering.

Our professional services were performed, findings obtained and
recomiendations prepared in accordance with generally accepted engineering
practices. This warranty is in lieu of all other warranties expressed or

"implied.



