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July 19, 1976

Y. Arakaki - Consulting Engineer
914 Ala Moana Blvd. Suite 202
Honolulu, HI . 96814

Subject: Kailua Heights - Unit 6 Al Subdivision
. Sir,
Transmltted herewuth is our 50|ls lnvesttgat!on report for the subject prOJect

In general we f:nd the soil condltions to be quste favorable and no undue constructnon
difficulties are expected. 'Included in the report is a ''Guide Specifications for-
Engineered Fill" and also recommendatlons for the proper reworking of the fill

at the end of Kuuna Place that was not placed properly. During constructlon,'shoq]d
soil conditions vary from what is. lndlcated we should be advised immediately to
review or reconsider our recommendatlons in light of the new developments

| f there is a substantlal lapse of tlme between the submnssnon of thIS report and
the start of construction, or if conditions change due to natural causes, or
construction operations at or adjacent to the site, it is recommended that this
report be veviewed to determine the applicability of the recommendations conSIderlng
_ the time lapse and the changed condltlons

Thank you for this opportunity_to be of service to you. Should you have any

questions concerning this report, please don' hesitate to contact us.

Respectfully Submltted

Mfard/ /.
‘Simeon A. Callej |
Professuonal Eng:neer #3384

M Dloleha

Madan Dhakhwa - Vlce Pre5|dent
AHS ING & ASSOCIATES INC,

AN No. 3384

: 7o/
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Soils Investigation for the proposed

_ Kailua Heights - Unit 6A] Subdivision .
Kailua, Koolaupoko, Oahu, Hawa|| '

TMK: hzozl;l'

lntroduction

This report presents the results of our soils investigation performed on the

subject project. The purpose of our investigation was to determine the nature

“-1’ of the subsurface soils and its relativity in the design and construction of

~ the proposed projetf;

The investlgation'lncluded the excavacion of the five (5) teat bits, drllllng Qfo
two - (2) exploratory test bornngs, logglng and obtaining representatnve soil -
samples and laboratory analys:s and testing, all of thCh |s summarlzed in rh:s
report. The location of the test plts and exploratory borlngs are shown on the
atcached site plan. Also attached are the bornng logs and laboratory test data

- and analysis.

The prOJect sute |s located in Kaulua Helghts ln the vncun:ty of Kina, Kuuna,
and Apokula streetsux It |s bordered on. the West by existing |mproved and bnllt
up lots frontlng Kuuna Street and the other three (3) sndes by exustlng hlllSldeS.:,l
.The entlre area is overgrown with a relattvely dense conglomaratlon of Haole Koa

, brush and weeds.f Careful |nvesttgat|on of the srte shows that occasuonal dumplng.

of asphaltnc concrete chunks, concrete rubble and mlscellaneous rock are scatteredi“"" o

throught out the site.

Field Exploration
~ The field lnvestlgatlons was accomplished with two pieces of equipmenc_aﬁ dlfferenfi

flmes{ 'Theyteat'pits wefe excavated .on June 7, 1976.wlth a casedSSO backhoe/loader
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and the.exblorafory borings were dfrlled'ﬁith a Failing 250 truck ho@n;ed rétary
drill rig using a h”.Auger on June I4th and 15th. The soils were gonffnuéuﬁly |
logged bylbur field-engineer‘and classified by visual examination in éccor&énde.;
with the Unified Soil Calssification System., Undisturbed and bag samples were
recovered froh the.borfngs and test pits for laboratory analysis and tésting."
Undisgurbed saméjes‘werevtakéﬁ_by‘dr?ying‘é 3” Ob thin walled split tube sampIer: 
with a Iboléoqhﬁ hammer fhrough a dfop of 30 inches. The requifgd Eiow gduni aqdv_

applicable'penefratfon is shown on_the'attached(boring ldgs;

Soil Conditions

Both the test pf£s and ﬁhe Bo;ingslfndicate:the.gqbsurféce conditiohsvare generally
consistent in the areas'tested. Generall9 there exists a 2.5'to 3.0 layer of

sandy silt which is relatively loose at the surface and gets progressivély denser
till it becomes dense at 3.0. Thg sandy silt has an abundance of weathered rock

- in Vérious.siies-apd stagés'of weathering.A Underlying thfs léyervis’a hard to
.very hérg rock'w}th;ohlyfa slight amounf“of wéathefiné dgﬂn fo.a'deéthqubzoxfeet;

No ground water was encountered.

Conclusions and Recommendations

" Based on the field investigation and the labofatory test resulté, the sitelapbearsl -
to be very feasible for the intended subdiyision'with the fills shpwﬁ bn fhe;pre; 7:

'liminary plans by Y. Arakaki{' -

. We recommend that prior to the placement of any fill material that the entire

'_area be grqbbed'gf all the Vegetatioh and mfscel]aneous dumpingé.% In the area

*  As spe\]edAoQt_in the'”Guiae Speéifi;at}ons éor Ehgiheered Filn
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Where;approximateiy 2' of fill was placéd at the end of Kuuna Placé we feel that

1the matefié\léan'bé usedfforvthé fill but it would have to be removed and that

area under 1t'§Eubbéd aﬁd:reworked prior to replacement of fill in 1lifts.
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GUIDE SPEClFlCATION§ FOR_ENGINEERED FILL

General. 'The deSignation “Engineered Fill" is applied to a fill placed
under the direct'SUpervlsion of a Soils Engineer for the pUrpose of supporting
bulldnng foundatlons or other loads. The Soils Engineer shall approve the material;.
the method of placcng and compactlng, and shall glve wrltten approval of the |
completed fill, No dev:atlon from these specnflcatlons shall be made except upon

the wrutten approval of the Sonls Engineer.

ClearlngAand'Grubblng All tlmber logs, trees.brush buried rubbssh ofr
decafed matter, and other uhdesnrable maternal w1th|n the'areas affected by the
grading operations, or if call for on plans,_shall be remoued ln a satnsfactory
manner. | o |

Al vegetable matter such as roots, tree stumps, grass, etc., shall be removed
from the surface _upon theh fill is to be placed. ‘Such surfaces shall be unlformly
' ‘scarnfled to a depth of at least six (6) inches and the operation’ shall be contin=

_ued untll all obJectlonable matter is dlsposed of and the sonl is: free of same as
-well as large clods It shall then be brought to the proper morsture content
.addltlonal flll soil belng added if necessary, and recompacted until the densnty p
meets the reqU|rements as hereafter specified. |

"When fills or embankments are to be nade and compacted on hll]S|deS, or..
when new fill is to be compacted agalnst exlstung flll, or where f:ll |s to be“
bUI]t part width at a tlme, the slopes of the orlglnal hnllsnde old or new flll .;
shall be cut into or benched as the work is brought up in layers, Materlal thus

cut out shall be recompacted along W|th the materlal brought up ‘No soil
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containing objectionable vegetable matter of the kind mentloned'ehall.be used in
fills supporting housing units, but shall be disposed of as»dlrected by the Soils

Engineer, in special waste areas.

Compaction Requlrements. All fill areas and embankments shall be built up

in uniform layers The loose thsckness of each layer shall be adJusted so that
~ the. required‘degree of compactlon, ‘as hereafter specufled ‘can be readrly attalned'
but - shall not in any event exceed approxnmately six (6) |nches compacted thlckness.
Each layer shall be thoroughly compacted before the next layer is la|d thereon.

The compactlon operatlons shall be carried out usung approved compactnng
equipment, such as sheepsfoot tampers, flat-wheel rollersi pneumatic rollers, or
combinations thereof as directed by the Soils Engineer.

In general, all fill compaCtion operatlons shall be carried out and the layers
.of soil compacted at a moisture content which is optimum for the soil, the optimum A
moisture content belng determlned by ASTM DI1557. IF the moisture content-of the
‘ SO|l is. below optlmum enough water shall be added to the sonl to brlng |ts molsture
content up to opt:mum, If above, the sonl shall be allowed to dry, aeratlng by
| blading, harrowlng, etc.,-tO'speed up the dryqng, until the moisture content drops
down to approxlmately:optlmdm." |

Compactlon of each and every layer of f|ll shall be contlnued untll the densnty,
as determnned by field tests reaches 2 value of at least 9OA oF the max:mbm nndlcated.

by ASTM D1557.

Fllls.on Hillsides and Sloges Where fills are made on h|ll5|des or slopes,

the slope of the orlglnal ground upon WhICh the flll IS to be placed shall be
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plowed or scarified deeply or where the s]ope ratio of the original ground»is
steeper than 5 horizontal to 1 vertical, the bank shall be‘stepped'or benched.
Ground slopes which are f]atter than S:t shall be benched when.considered necessary

by the Soils Engineer.

Rocky. Materlal When.fill material includes rock no large rocks will be'

allowed to nest and al] voids must be carefully fllled with small stones or
earth and properly compacted No large rocks will be permttted h:gher than

twenty- four |nches (2b”) below the flnlshed grade.

Drainage. Care shalldbe exerc:sed durlng the rough gradnng worh so that
areas involved wull drain properly. Thus, as far as practlcab]e, all ruts and
depressions resulting from construction traffic shall be carefully smoothed
out at the end of the day's work. A1l fill slopes shall be protected by temporary

terms.

F«eld Tests The Sonls Englneer shall be not:fled |n advance as to the date
gradnng operatlons are scheduled to start, so that he may make the necessary |
preparatvons for carrytng out fleld density tests to determlne the actual re]atlve
compactrons be obtavned,:and thus~determ|ne appropriate corrective measures,‘it'h‘
needed. . . SN |

Fleld densxty tests shall be made by the Soils Engineer of the compactionh
of each layer of fill, Dens:ty tests may be made at entervals not exceedlng 2 feet
of finl heaght provnded all layers are tested. Where sheepsfoot rollers are
used the soul may be dlsturbed to a depth of several |nches ’ Densnty readlng

shall be taken in the compacted matertal below the dlsturbed surface, and as’

often as necessary, as'determjned‘by the Sojls Engineer. When these readings
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indicate that the densuty of any ‘layer of fIII or portlon thereof IS beIow ‘the )

" required densuty, the partlcuIar layer or portlon shaII be reworked untlI the

required density has been obtalned

»Supervis[pn; ;SupervIstn by the Soils Engineer shall be made during the

fill and compacting operation so that he can certify that the fill was made in- '

~accordance with accepted speeifications,

GUIDE SPECIFICATIONS FOR USE OF OVERSIZE MATERIAL

0versnze materlaI 0ccasuonaI rock partches up to 12 lnches in duameter

" (or Iargest dnmensuons) may be used in the fIII Iayers provnded they are spaced

at least 3 dlameters apart Rock partlcles Iarger than IZ lnches in dlameter shall
be scaIped out and wasted in desugnated areas.‘ 0versnze materlaI when pIaced

in fills, shall be surrpunded by, and sufficient earth or other fine material shall

“ be placed around the:Iarge_particIes as they are deposited so as to fill the

interstices and produce a dense compact fill. No oversize material shall be

pIaced.higher'thahdﬁwfeettbelpwffihish grade,“{‘..;.:;
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