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. Soils .and . Foundé,%-ion ,-Engirra.‘eer-ing_. ."Ge'o,logy‘
1553 Colburn Street, Suite 203 e Honolulu, Hawaii 96817 - o - (808) 841-5064.

Deoember'lS 1972_

W. 0. 435 00'
 Brian Gray § Assoc1ates o o
116 South King Street, ‘Room 508
Honolulu, Hawaii . 96813 -
Attention: Mr. Brian Gray ‘ ’
Subjett:.p. Feas1b111ty Level - 80115 and Geology

Investigation o
Lilipuna Hillside Re51dent1a1 Development
Kaneohe, Oahu, Hawaii : .

- Tax Map Key: 4-6-01

Gentlemen:”"

Submitted herein are the results‘of‘ourbfeaeibilltv 1evel'?'solls
and geology 1nvest1gat10n of the proposed Llllpuna H11151de
.res1dent1al development site. as requested and authorlzed by your d
' company (November 22,1972, W. 0 435 00). | ThlS report sum- p'“
marizes our work and presents our prellmlnary general recommen-‘d
~dations for determlnlng the fea51b111ty and for plannlng the
project's site development. A more detalled 1nvest1gat10n 1n
accordanoe.with our propoeal is recommended prlor to construc- o
tion when more deta1led development plans are prepared ’Items
4‘need1ng addltlonal 1nvest1gat10ns are dellneated in’ the recom-:'

mendatlons of thlS report

OFFICES: Vl‘\N NuYs, CALIFORNIA * SANTA ANA, CALIFORNIA *'LAS VEGAS, NEVADA ¢ BELLEVUE, WASHINGTON * TACOMA, WASHINGTON * HONOLULU, Hawar
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. SITE DBSCRIPTTON-tTT'

- The approx1mate1y 33 acre 51te is located adJacent to L111puna o
_Road, and con51sts of the northwest 51de of Puu Pahu Rldge,"“‘
- roughly between Yacht Club Street on the southwest and the lots

- bordering. Kaneohe Bay on the northeast.l The property is lo-

cated in Kaneohe, Oahu, Hawall.j,;," Slope gradlents vary :
from very steep near the rldge top to relatlvely flat 1n

places adjacent to.L111puna,road. The site is extremely over-

.grown withra variety of'vegetation The abundance of vege-

 tation made surface manplng verv dlfflcult _ Therefore, geologrc

contacts, shown on Plate I are con51dered only approx1mate.

hThe‘site‘is heavily Vegetated with keawe,_ornamental"banana, '

pine, guava, plum, mango, palm and Other trees. B

Piles of trash con51st1ng of dlscarded automoblles and appll— o
ances: and other debrls are located 1n the lower portlons of

the property and have been noted on the map, 1nc1uded with-

. this report as Plate 1. Exlstlng dwelllngs occupy a portlon :
~of the site adJacent'to L111punagRoad.‘ Cesspools probably .

exist and should be taken into account during construction.

GEOLABS - HAWAII,INC.
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PROPOSED DEVELOPMENT

| According to the plot pian-supplied by BrianvGray and Aseotietes;pi

the proposed development will consist of 266vunits’in7two;and

L _three_Story'residentialjstructures, VConsidereble grading and
retaining'wall'construction willvbe required to’provide level

~ pads for construction.

FIELD EXPLORATION

Due to the overgrown. nature. of the property; twozdeys of surfacev'
geologlc mapplng ‘were performed on the site in an effort to |
delineate rock and 5011 types, condltlon and dlstrlbutlon.~ ‘A

backhoe was also utlllzed to provide add1t10na1 subsurface data "‘

- as requested.';However,‘w1thout'the prellmlnary.use of a dozer

to construct exploration roads on the pfdperty,_itiwas'only

possible to excavate two test pits in the areas shown on Plate -

1. Logs of the test'pits are presented'on'Table A, Appendix A.

The: mapplng, based upon the v1sua1 geologlc reconnalssance, 1s

~contained on Plate 1 of thls report

SUBSURFACE CONDITIONS
A. Geology

During the late Tertiary Period, Koolau’Voleanicdseries

. GEOLABS-HMAWAIL,INC.
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" basalts covered the Pohakea Peninsula.~'These'basaits'were:7~--
' subsequently,iﬁjected by basalt dikes. .
A prolonged perlod of weatherlng, er051on ‘and dep051t10n -

. followed, resulting in the dep051t10n of‘mottled brown,

clayey silts and Very. weathered basalt. boulders ("Older

Alluvium") dlsconformably over the Koolau basalts

d,.A Post- Plelstocene (Recent) Period of sub trop1ca1 weatherlng,'

'_Ier0510n and dep051t10n has resulted in the formatlon of a

re51dua1 weatherlnv crust (red clayey 511ts) over the basalts -

and transported a11uv1um (1oose1y consolldated) in the lower

© portion of the property.

Soils

Based upon. ourdpreliminéry geologic-mappingdand”limited»*":7

- subsurface 1nvest1gat10n, the on51te 50115 appear to con51st

of the follow1ng general types

1) Fill-Trash Piles - The 1ower portions of the property-"-

contaln some car and truck bodies, sheet metal and trash :

piles, and p0551b1y some - f111

 GEOLABS-HAWAII,INC. ~ =
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2),,Brown SILT (Older Alluv1um) - red yellow and pre- r.:

“'_gu,'domlnantly brown, very stiff, 51lts found on the .

'dlower slopes of the hlllSlde. :-.

.3).”Red Silty CLAY and Clayey SILT - very‘stiff'to“hard

- red, clayey SILT and 511ty CLAY on the southwestern fb

N"portlons of the property

.'4)THBASALT Ffweathered (softrenough tofbeeut-by:aoD-S,iQ_'
h'_Cat or equiValentj;'unweathered'(may'not‘be:rippable :

- with a D-8, Q'Fat or equivalent) found on the hlgher B

Vportlons of the property and the northeast corner of ;i N

.- the property (see map, Plate 1)

| PRELIMINARY CONCLUSIONS AND RECOMMENDATIONS

Based upon the reSults of the geologic field‘reconnaissanCe"'”v

~and 11m1ted subsurface 1nvest1gat10n, the follow1ng pre11m1nary :.

conc1u51ons and recommendatlons are presented

A§1”Genera1

The 5011 types and cond1t1ons encountered durlng the f1e1d -

1nvest1gat10n 1nd1cate that development of the property by

GEOLABS-HAWAII,INC.
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- means. of cuts and fills is fea51b1e from a geology and

‘ 50115 englneerlng standp01nt prov1ded that the recommen-__)

datlons given below are followed. The condltlons appearj*

o generally to be 51m11ar to those encountered on an adJa—7‘

B,

1) Clearing and Grubbing‘

" cent piece of property 1ocated to the south west (Refer

to Geolabs report for Puu A111 Re51dent1al PUD W. 0.

| 436 00, dated December 13 1972) Both selectlve borlngs:

- and test plts were excavated on that property due to the o

much sparser vegetatlon and ea51er access.

Grading

E All,deieterious'material,;ire, Vegetation~topsoi1,'

-‘trash,.etc., should be_removed from borrOW and7fill

" areas and‘wasted from'the site -’This must'include o

‘the sizeable trash piles encountered in areas of the v
- site borderlng L111puna Road and 1nd1cated on Plate -
1. Due_to the abundance'of_vegetataon,_removal.and

wasting of vegetation could be quite expensive."

2) Preparation

h‘ Prior to placement"of compactedffilljin the flatter, o

GEOLABS-MAWAII,INC.
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 lower. lyingvportions of the site, it will‘also'be'7”:"

necessary to remove all unsatlsfactory and soft

materials. It is. ant1c1pated that these materlals B

.; will malnly consist of the old flllS placed to

create the ex1st1ng‘bu11d1ng pads, recent‘alluviumlf

".injthe~sma11 stream-channels,*surficia15topsoils_

- and existing trash piles.v_When more»definite piaﬁs_'

are developed,'the property;should’be'fufther in-

vestigated to determine actual limits and depths of

removal. Any excavated natural'materiais‘shouldgbe B

approved by the soils engineer'prior to recompactionc*

'.{ as structural fill. Materlals of hlgh organlc con-'5:

tent should not be used

LOCal‘SOftfspots'encountered_anywhere‘oﬁ the site,

in areas to receive‘fill, should bé‘rémOVed‘and L

replaced w1th compacted structural f111 ' Our general

' spec1f1cat10ns for fill placements, compactlon and

superv151on are contalned in the gradlng spec1f1ca-' -

tlons, 1nc1uded w1th thls report as Append1x B

Recommended construction: procedures for f111 above

cut slope and f111 above natural slope are 1nc1uded_

©. as- Plates GS 2 and GS-3.

 GEOLABS-HAWAII,INC.



Ik G G G &G ar & ay am &am

Page 8
Ww. 0. 435-00 - .
December 18, 1972 =

it is-eXpected that all enCountered weathered bedrock :

‘ean Ye ripped with convent10na1 earth mov1ng equlpment
except for ;he outcrops of harder basalt encountered A

in the northerly portlon of the property and de11neated

| on Plate 1.

- 3).. Slopes S

- For pre11m1nary p1ann1ng purposes, cut and f111 slopesj

should not" be de51gned steeper than 2 1. It is-

-récommended that spec1f1cvsubsurface borlng‘dafa be

obtalned from large proposed cut and f111 areas to

'-determlne the overall stablllty of these slopes at

': planned slope gradlents -This data should be obtalned ‘h

in conJuctlon with a de51gn 1evel 1nvest1gat10n and

- grading plan rev1ew of the prOJect prlor to con—

4

structlon

._Compactlon of any f111 slope should be performed pro-
vgre551ve1y after each three foot 1ncrement of f111 ,'-
. has- been placed by backrolllng w1thvthe compactlon

_ equlpment, or. should be overbullt and subsequently cutg-”

,_back ‘to the compacted core.

 GEOLABS-HAWAII,INC.
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Slopes’ hlgher than 15 feet in vertlcal helght should -
~contain 6 feet (minimum) w1de benches every 15 feet
of vertical height. All slopes should be planted 1m?

mediately after constructlon to minimize erosion.

- 4) Drainage,.}

Provisions for site drainage, both during and after" -
construction, must be considered. If sprlngs are .,:

encountered durlng excavatlon, subdralns may be requlred.

5) Inspection and Testing f:

Inspection3and’testing'during grading should‘be'per;"
- formed under the supervision of'a'soiis°engineer to f.

ensure thatdtherrecommendations are folloﬁed."

Retaining Walls_lfif‘planned)

- Any unsurcharged basement and retalnlng walls less than 10

feet hlgh should be de51gned for an equlvalent f1u1d

pressure of 35 pounds per cub1c foot, prov1ded only mod-

"vverate compaction of-backflll is requlred If a hlgh degree f'

of backfill compactlon is requlred or the walls cannot

yield even slightly, an equlvalent fluld pressure of 60.

GEOLABS-HAWAII,INC.
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pounds per cubic foot should be’used;'4

Surcharges due to adjacent footings, hydrqstetic"bressure;

construction equipment, slopes, etc. must be added to the

- above values.

Retaining walls greater than 10 feet h1gh should be’ evalu-- f

ated on an 1nd1v1dua1 basis’ dur1ng the de51gn 1eve1 phase

of the 1nvest1gat10n to determlne the earth pressure

:d1str1but10n The recommended analyses should be performed:_ﬁ
A after‘flnal gradlng plans are comnleted and more detalled .

' 1nfermat10n concerning the walls is avallable..'"'

. Foundations S

v8§féadmor continuous féotingseQn cﬁt’andgfillwereas, aeeepfj*e

| ~ably prepared}“can be-utiliZed" Recommended bearlng Values,e:
: footing depths and relnforcement will be 1nc1uded in the |
design level foundatlon report When more deflnlte develop-:

- ment plans are available. Pre11m1nary‘data indicates that =

the onsite materials are moderately expansive.

 GEOLABS-HAWAII,INC.
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' ~The opportunlty to. be of service is apprec1ated nIf &ou‘v:

' have any questlons, please call

Very truly yours; 

 GEOLABS-HAWAII, INC.

| Brooks D. Anderson II

Geologist

"John J. Heneghan, P. E'w |

BDA/JJH:hlg o

 GEOLABS-HAWAII,INC.
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Test Pit
Number

TABLE A

" Log of Test Pits’

0 - 8.0

L 0- 6.0

 Depth (ft) - “f~,3011fnescripfiah}~_"

 Red, brown, very st1ff clayey 511t ','
(cH- MH) (Older Alluv1um) - _

‘Red, Brown,bvery stlfx clayey 511c.7-
- (CH- MH) (older alluv1um) '

GEOLAasrﬁAwAiLJN¢°[V;><
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. W. 0. 435
 GRADING SPECIFICATIONS

LILIPUNA HILLSIDE RESIDENTIAL DEVELOPMENT

KANEOHE, OAHU, HAWAIT
TAX MAP KEY: 4-6-03

The work under"this section includes:

N

of trash, debris and organlc matter,‘and such mater1a1 S

. 1.; Clearlng and grubblng of s1te‘
2. Preparatlon of natural ground |
V'S.l Preparatlon of fill areas |
__14., Placement and control of filldoperationsv-~
| 5. -Compactlon equ1pment o |
*n BWL'Removal and backf111 of underground structures
7. :Superv151on of earthwork
8.f“Seasona1 requlrements
»Ciearingm

A1l areas w1th1n contract 11m1t 11nes shall be cleared

~shall be burned and removed from the 51te,_:x

VPreparation”of Natural Ground

""In areas where the bottom of footlngs are de51gned on:

orT. below exlstlng natural ground the 50113 shall be

r_scarlfled to a depth as determlned by the 501ls englneer'

until the mater1a1 is free of all uneven features and

~shall be precompactedkas outllned.1n~theifollowlng )

Section #4b. -

 GEOLABS-HAWAIIL Ino. .
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4 Preparationdof Fill Areas

“"All areas upon Wthh f111 is to be placed after clearlng,d

" as outllned in Sectlon #1 of these spec1f1cat10ns, shall

" be scar1f1ed unt11 free of uneven features to a -depth

| as determlned by the 50115 englneer, and watered and

'compacted accordlng to Sectlon #4 of these spec1f1cat10ns.

~ﬂ"P1acementeof Fill

a. Materlal for f111 shall con51st of on51te 50115
Fill materlal shall ‘be free of all organlc matfer
. and’ other deleterious materlal, and shall not contalnnAf

o rocks or lumps in excess. of four inches (4") in.

.. dlameter.

b, Compaction of Fill -

- After the base for the £fill has been prepared.as"
‘f.descrlbed above, it shall be brought to. the proper '
moisture content and compacted to not less than

90% of max1mum den51ty 1n accordance w1th Test

o ASTM D-1557- 70.

c. Deptheowaill'

":Fill'ehall”be placed'in‘horizontai layers which, =

. GEOLABS-HAWAIIL Ino.
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.

bl'when_compacted, will not exceed six inches (6").

ﬂCompactionvKuipment}'

'h'The 50115 englneer shall determ1ne the type of compact1ng

equ1pment wh1ch w111 attaln the spec1f1ed results in the

ft most efficient manner.n Sheepsfoot, v1bratory, or pneumatic

tire rollers may be used in the test sect1on and the equ1p-

- ment’ Wthh produces the spec1f1ed results in the most

'ff'exped1ent manner as determlned by the 50115 englneer shall

sbe employed by the contractor. The equlpment used in roll-

. 1ng shall be 1n good working condltlon fully ballasted,‘

- and self cleaning. Fill mater1a1 placed in’ an unsatis-

';factory condltlon and not w1th1n the enclosed spec1f1cat1ons

shall be reJected by the 50115 engineer and the contractor

'-,.shall rework the £ill placed such that the spec1f1cat10ns

are followed

~ Any underground structures such as cesspools, C1sterns,‘

- septic tanks, wells, pipe lines, etc. shall be removed

under the dlrectlon of the soils englneer. Backf111 of

the excavat1on shall be in accordance w1th these spec1f1-

cations.

 GBOLABS-HAWAII Ino. .



Supervision'of‘Earthwerk

. Field dehsity‘tests shall be madefby the'soils engineer

"3dur1ng the earthwork operatlon such that he may certlfy

vfthat the f111 was placed accordlng to accepted spec1f1ca~

A"»tlons. In the event. that f1e1d dens1ty tests of a layer

“or any portlon thereof is less than the requlred den51ty,
Tethe partlcular 1ayer ot portlon shall be reworked untll

“’~the requlred den51ty is obtalned

- Seasonal Requirements"

fNo'fill shall be placed duripgbunfévorabie'Weather'eondi-e?}

" ‘tions as determined'by the soils engineer;_ After 1nterrup-,

”'tlon of work due to heavy rain, the soils: englneer shall

- approve prev1ously placed f111 before resumptlon of earth-

*1‘ﬂ_fmov1ng operatlons.g‘

C / .
. g
I

GEOLABS-HAWAIIL Ino.
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" TYPICAL FILL OVER .NATURAL SLOPE

.

-+ ,TOE SHOWN ON s
N . \ GRADING PLAN -7 e [

: , ' /‘.(' . S - 4
- PROJECTED .

. ||/2:|\ .
NATURAL |

RN e - BEDROCK OR FIRM

 NOTE : WHERE NATURAL SLOPE GRADIENT IS 5:1 OR
LESS BENCHING IS NOT NECESSARY, UNLESS
STRIPPING DID NOT REMOVE ~ALL COMPRESSIBLE
MATERIAL. - S _

I CBEOI.ABS -3 AVWAIL IINC.

Foundation & Sotl Engineering « Geology

DATE DRAWN BY
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