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'Gentlemen

Herewith submltted is our report "Soil and Foundatlon Investl-
. gation, Proposed Kaneohe V111a Cluster Condomlnlum Kaneohe
Oahu Hawaii". = : :

Our ‘work was . done in accordance with the scope out11ned in our
first proposal dated April 8, 1974 and subsequent request for
additional borings in the upper areas in our letter dated L
May 6, 1974. Prior to our field boring work for this investi-:
gation, a geologic reconnaissance study had been performed and
its- prellmlnary flndlngs submltted on Aprll 19 1974. -

- The site is sultable for the proposed development prov1ded our
. recommendations are followed. A summary of our recommendations
is presented at the beginning of the report Detailed discus-
sion and reeommendatlons are contalned in the body of the report.

If there is any point which ‘is not clear in thls report please»»'
' feel free to contact us to dlSCUSS it further

Very truly yours, ‘ , _ S

GEOLABS-HAWAII, INC. .~ 7,;»" 'ff |

Bob Y, K. Wong . R "_' @?
@’

Vice President_':‘
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SOIL AND FOUNDATION INVESTIGATION
PROPOSED KANEOHE VILLA CLUSTER:CONDOMINIUM |
© KANEOHE, OAHU, HAWAII |
TAX MAP KEY: 4-4-13: 33, 34

SUMMARY OF RECOMMENDATIONS

- The site is suitable for the proposed develop-
ment. Foundations bearing upon natural soil
may be designed for maximum contact bearing
pressures of 3000 psf. Foundations bearing
upon structural fill should be des1gned for a-
bearing pressure of 2000 psf.

" The existing recent landsl1de should be com-
pletely undercut and removed to obta1n a-
stable slope

 INTRODUCTION
This report presents the results of a .soil and foundatlon

1nvest1gat10n of the proposed 20 acre development located in

]
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:Kaneohe‘ Oahu Hawaii . The scope of this Studf’inCludes an

’.1nvest1gat10n of geologlc and subsurface soil condltlons, an

evaluat1on of the stablllty of the ex1st1ng slopes, 1nc1ud1ng

'two existing landsllde areas, the formulation of recommenda-

tlons for proposed cut and £i11 slopes and for the de51gn of

':foundat1ons; and recommendatlons pertinent to site development.-.

PROJECT CONSIDERATIONS

It is presently planned to construct'22 duplex units in the;

~ lower poftion'of the Subject pfoject' S It is anticipated’that

the 51te gradlng w1ll entail maximum cuts not to exceed 20 feet

‘f ~in depth and maximum fills on the order of 15 feet,.

SITE CONDITIONS'

Geologz.'

The island of Oahu was formed by two maJor Volcanoes, the

. Waianae and Koolau sh1eld Volcanoes : Puu Papaa Peak and the :

assoc1ated rldge line on Wthh the 51te is located is the

caldera of the old Koolau sh1e1d Volcano 'Dikes are numerous

throughout the area as are brecc1a assoc1ated w1th caldera

collapse The d1kes and brecc1a are generally more re51stant

to erosion than the thln lava flows " This erosion resfstance"-:

GEOLABS-HAWAII, INC.
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rldge 11ne remains‘after exten51ve weathering of the less resis-'
‘tance surroundlng lava flows " The warm cllmate and high ralnfall
.has chemically weathered the basalt rock leav1ng reSidual 5011'
derived from the in- place decomp051t10n of the bedrock ~Some

‘exposed bedrock was noted in the upper end of the steep gully

Surface

The 51te, con51st1ng ba51cally of two assoc1ated rldge lines and
gully, is heav1ly Vegetated with trees and brush. | The upper
portion of the 51te has slopes of 50 to 60 percent which decreases =
'to approx1mately 20 percent in the lower slopes , The area between,

the toe of the slopes and-Mokapu Saddle Road 1s.fairly”level.

A recent‘landslide was fonnd‘in the.northern_portionofpther
propertyr_;A possible ancient'landslide was also observed on”the
T'slope near.the SOuthern property‘line abore'the\planned residentiall
. vdeVelopment " The ancient landslide appeared on aerial photographs,
'approx1mately five years old However,_the recent slide on the
 northern section of‘the property was not observed in;these photos,d

.and theréfore, should be less than five years_old;

During the investigation a third.area of potentially unstable-soil
was discovered between the above two slides ThlS area appeared 5

to be a talus slope The extent of the three potentlally unstable =

. GEOLABS-HAWAII,INC.
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areas are outlined'on”the‘Site_Plan and'Boring Locations, Plate 1.

- Suburface -

'Qng test pit.was.excaVated'and]tWelve‘borings'were drillediat_the"
flOcations shown on Plate 1. Soil samples, both disturbed and

undisturbed' obtained from the test borlngs were Vlsually c1a551-

f1ed 1n the f1eld by our geologlst and then returned to our labo—?-

_ ratory for add1t10na1 c1a551f1cat10n and measurement of phy51ca1 _

'propertles A detalled descrlptlon of the fleld 1nvest1gat10ns

and laboratory testlng is contalned in the appendix. A 1og of

- . each boring and the results of the laboratory teSts‘are also

.appended.

- The Subsurface'explorations revealed that the site'is.generally

blanketed by c1ayey’siltAor silt eXtending to the limits of our

explorations. This ciayey silt is predominantly stiff‘to hard in

iconsistency'and contains'numerous basalt fragments and layers of

drock Borlng 7 and Test Pit 1 encountered weathered basalt from

the surface to a depth of 10 feet the bottom of.the borrng.

Groundwater was not encountered in any of the borlngs durlng the
perlod of our subsurface exploratlons Thls does not preclude

the ex1stence of localized groundwater.

AT ML AT O - W AN AT A
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DISCUSSIONS AND RECOMMENDATIONS
General

It is 6uriunder5tanding_that‘the proposed structureS:will utilize
post and beam construction with Spread_foundations‘anduslab-on~

gradeTonly-in.carport‘areas. 'The soils encountered in the -

subsurface explorations, with consistences varying from very stiff

to hard, Williprovde adequate suppdrt for the prdposed;foundatioﬁs.

Slope stabilization measures will be required in the area of the

" recent landslide. ‘ _..- “". 4

Foundations

Spread foundations.bearing.on natural SOil’a minimum of 12 inches

below final adjacent grade can be designed for contact bearing

' présSufes»of 3000 psf for combined deadvand°1ive;ioéds.-.This ‘

Value-may be increased by one-third for wind and seismic.loadings.'

A minimum horizontal set-back distance of four feet shou1d be'

' maintained between the outer edge of the foundations and the slope

face. Higher bearing values up to 8000 psf.can be utilized in cut

areas where the upper, more weathered soils are removed and the

foundations w111 be_beafing on thejunderlying residual_soii or

decomposed rock, Whenvfhe final-gfades have been-eétgblished, the

. cut areas can be evaluated on an individual basis ‘to delineate

GEOLABS - MAWAIl INC
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‘,whereﬂthe higherhbearingbpressures can be utilized for retaining

‘Wall bf‘bnilding'foundationsi'

' Foundatlons bearlng upon structural f111 can be de51gned for'
"max1mum contact bearlng pressures of 2000 psf for comblned dead

- and llve loadlngs prov1ded the f111 placement 1s properly monltored.

‘to assure adequate compactlon _ These foundatlon loads may also be |

'1ncreased by one- thlrd when con51der1ng w1nd and seismic loads.

' To mlnlmlze d1fferent1a1 settlements the bu11d1ng pad bearlng

elevatlons should be varled where p0551b1e so that the foundatlons

. are resting upon,51m11ar materlals,‘elther entlrely.on flll orv'

entirely'on cut. Where‘this_ié not feasible and’the'fOundations

will be bearing on cut and'fiil the foundatlon bearlng upon cut

should be over- excavated to twelve 1nches below the foundat1on n

'subgradevand_backf;lled w1th compacted SQll. We do not ant1c1pate

detrimental Settlements for foundatiens seated 1n.natural ground :

- or upon properly compacted flll *The‘eStimated maximum settle-

ments are 4 1nch total and % inch dlfferentlal Slab on- grade

constructlon can be utlllzed prov1d1ng the floor slabs are dlvorced

_ from-load,bearlng members.

‘ Retaining Walls

Retaining walls should be designed to resist_actiyejlaterai‘loade

equivalent tcha.flnid‘pressure 05140 psf. The backfilliimmediately E

GEOLABSQHAWatQth
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adjaceht fo fhe:retaining-walls should' be dpen-gfadedrcompécted'
grénular ﬁateriai; Weepholes'or a‘subsurface‘draihage system
bshduld”bé prdfided to brevent thé build-up of‘exﬁéSSiVe hYdTOf
static pressures behind the walls. A frittion_vélue of 0.5 can -

be utilized for the determination of the sliding resistanCe of

- the retaining wall foundations.
~ As previously discussed, bearing_vélues in excess of 3000 psf can
be utilized in cut areas where the upper soils are removed; AThese'

areas should'be*evaluatedIOﬁ an individual bdsis.tO-éStabliSh the1   

maximum allowable contact bearing pressure.

SLOPES

General: -

The Subsurface'investigations-provided additional infprmationvoni

the potentially unstable slide areas mentioned iﬁ our previous

"report of April 29,'1974.*' The'nOrther1y>slidé area is still

éctive and will require special grading to_obtain a stable slope.
Thersuspécted angient‘landslide located near the southern boundary. =

and the talus Slopé delineated'during thetinvestigation‘appear

. *VGeologic Réconnaissance; Proposed Kaneohe Villa, Kaneohe,: Oahu,

Hawaii. Tax Map Key: 4-4-13: 33, 34, Geolabs-Hawaii, Inc., -
April 29, 1974, W. 0. 526-00. ' - R
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sufficiently stable and'Willﬂnot,require stabiliZation providing

that the proposed extent of the grading operations is mot expanded.

“It is recommended that the proposed cut slopes be constructed no

Steeper than one and ohe-half ‘horizontal to one verticalo(lbzl);-

.. The proposed fill slopes should not exceed two hor1zonta1 to one
vertical (2.1)4 All cut slopes should be 1nspected durlng the
~_grading operations to_determlne if undlsclosed geologlc'planes‘of_

~weakness or extensive seepage exist.

Recent Landslide

The estimated extent of the recent landslide is outlined on the
Site Plan, .Plate 1. The upper'extent'of the-slide is defined’by 

the ten51on crack and hlgh wall shown on the‘site pian,: The lowefk

»11m1ts were estlmated from 1rregular1t1es in the ground surface

‘contours.

“Three test borings were drilled‘withiﬁ the estimated slide area to

determine the depth of the'soil mantle’included in"the moVement;

_»Borlng 2 encountered approx1mate1y three feet of medlum Stlff
"clayey silt underlaln by stlff to very Stlff 5011 . It appears'
vvthatlthe Lpper medium stlff SQll was part of the unstable'mass.

The lower soils appear to be competent‘residUal'Soil.

GEOLABS-HAWAII. INC.
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{
,Borings:ll and-12 enCQUntered‘fOUr.feet_of‘stiff claYey_silt’with-
‘standard penetrationhblowtcountsbelow 20. This material is part
of the landslide;._It_is underlain by stable decomposed rock to

the limits of the explorations. -

- It therefore appears that the'recent landslide is a shallow ‘move- -
~ment w1th a maximum depth of approx1mately four feet It w1ll

’therefore be necessary to completely undercut the earth mass

movement and construct a new cut slope at no steeper than 1> to 1.

The estlmated extent of*the undeTCuttlng.ofgthe unstablefsoll is

shOWn on the enclosed'SeCtion.A-A: Plate'Z ‘This section illus-

trates the remed1al measures in the proposed cut areas up - slope

of the re51dentlal units. Based upon the est1mated plan extent

of the earth mass movement shown on Plate 1 ‘the unstable 5011

also underlles ‘the 1ower units in thls area. ; Where the under -
cuttlng removes the 'soil below the proposed final grade the area.

should be backf1lled 1n accordance with the site- preparatlon and :

“the earthwork recommendatlons.

It should be noted that the llmlts glven on Plate 1 are estlmates
:only and that the actual extent of the unstable mass must be

establ1shed durlng constructlon,by proper“fleld 1nspect10n.

. P PN A N N A) A 8al A 2 & A ma omm
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- Ancient Landslidev

Also shown on Plate 1 is the extent of the ancient landslide as -

determined from irregularities in the ground surface contours,

- geologic reconnaissance, and interpretations of the airtphoto?p

bgraphsgr This afea appeérs as a shellow bOwl-shaped depressioh in

the natural'slope Borlng 7 and one test p1t were made w1th1n the

" lower portlon of this anc1ent movement These bor1ngs encountered

- weathered bedrock essentlally_at'the existing surface. It there-

fore appears that'the area,outlinedrOn Plate 1 as the "limit of

‘the ancient léndSlide" in an area'remaining after the unstable

soil mass was removed by erosion at the toe. This area now has a
thin soil cover~and weathered rock can be eXpected‘close to the

surface. It is not ant1c1pated that any stab111ty problems will .

“be assoc1ated w1th th1s area.:

Telus Slope -

Borlng 5 was drllled in the upper area ‘of a poss1ble talus slope
to investigate the nature of the materlals. The 11m1ts of the'

talus slope is again-based upon interpretations of_theplrregulari—‘

ties in the‘ground surface contours. - An obvious»bulgiﬁg'can'be

delineated withinithis zone. 'Boring 5 encountered 16 feet of hard

finelsilt’residual soil. This material eppears to be-etablevwith

CEMI ABC - 8 AW ALl 1Me
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no subsurface ev1dence in. Borlng 5 of creep movements. Since
several maJor cuts are planned in thlS area, it 1s recommended

that the cuts be 1nspected durlng constructlon operatlons to

.determlne 1f undlsclosed planes of weakness ex1st w1th1n the_

re51dua1 50115. Prov1d1ng the weak planes are not present the

cuts should be constructed at slopes not exceedlng 11 horlzontalr

_ to 1 vertlcal

'-Site_PreparatiOn and Earthwork

Within the grading limits“the-site should be'cieared'of_allldele?

. teri0us and organic matterdwhich shouldsbe’removed from the site.

vIn areas to rece1ve f111 the ground surface should be scarlfled

to a minimum depth of six 1nches The scar1f1ed surface shall then

be brought - to near optlmum water content and compacted to a mlnlmum

'den51ty of 90 of the maximum dry den51ty determlned by ASTM

D-1557-72. The fill shall then be placed in slx 1nch maximum -
horizontal_iifts‘and compacted to a minimumcof 90% of the above

density. Subsurface drains should’be incorporated intonthe earth-"

1work 1f seepage zones are encountered to prevent the bu11d ‘up of

excessive hydrostatlc pressures

' It is ant1c1pated that the on 51te excavated 50115 can be utlllzed

as f111 prov1ded that rocks larger than six 1nches are removed

They have a low expan51on potent1a1 and 1t is. estlmated that the'_

,shrlnkage factor between cut and fill w111 not exceed ten percent

GEOLABS-HAWAIl INC.
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"Where the natural~grOUnd surface is'steeper than five horizontal

to one vertlcal (5 l), the fill should be benched 1nto competent

underlylng soil.. The keying is a_ cr1t1cal operatlon wh1ch should:

“be performed'under the d1rect mon1tor1ng of a 501ls-eng1neer to‘-:

assure the proper construction of the proposedafills on the

relatlvely"steep sloping ground.

Construction Monitoring

Due to the possibility of encountering geologic planes of weakness

. or locallzed soft areas, and to assure that prOper. foundatlon

bearlng levels and fill compact1on are obtalned 1t is recommended
that ‘the cut slopes, f111 placement and foundatlon excavations be'
inspected by an englneer from our firm to verlfy ‘that condltlons
are cons1stent w1th those encountered in the subsurface explora-ﬂ»

tions. The recommendatlons g1ven in thls report are contlngent

'upon such inspections.

If you have any questlons on the contents of thls report please

feel free to contact us.

Robert 5. Levinson R " // Richard B. Fewell

Regional Manager v : - (  Chief Engineer
'RSL:RBF:fsd

GEOLABS-HAWAII,INC.
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FIELD EXPLORATION

The subsurface conditions at the site were explored by drilling
12 borings utilizing truck-mounted equipment for 10 borings and
portable rotary-auger equipment for Borings 11 and 12. The
depths of the borings ranged from 9 to 20 feet below the
existing ground surface. The locations of the borings are shown
on the Site Plan included in the text of this report. The soils
were classified by visual and textural examinations in the field
by our geologist who continuously supervised the drilling opera-
tions. The classifications were verified by visual inspection
and testing in the laboratory. All soils were classified in
accordance with the Unified Soil Classification System. A
graphical representation of the soils encountered is presented
on the Boring Logs, Plates A-1 thru A-12. Soil samples were
obtained by driving either a 2.4 inch I.D. diameter or a standard
penetration sampler with a 140 pound hammer free falling a dis-
tance of 30 inches. The blow counts to drive the sampler the

last 12 inches are shown on the Log of Borings at the appropri-

ate sample depths.

GEOLABS-HAWAILIL,INC.
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LABORATORY TESTING

To provide data for evaluating the strength characteristics
of the encountered soils, a Direct Shear Test was performed on
a selected sample from Boring 2. The test results are shown

on Plate A-13.

Moisture and density determinations and Atterberg Limits were
made on selected samples to aid in the classification of the
soils. The results of these test are presented on the Log of

Borings at the appropriate sample location.

A consolidation test was performed on a sample from Boring 9
to measure the soil response under various vertical loadings.
The consolidation test results are graphically presented on

Plate A-14.

The following Plates are attached and complete this appendix.

Plate A-1 ~dbog of Boring 1
Plate A-2 -gbog of Boring 2
Plate A-3 =illog of Boring .3
Plate A-4 - Log of Boring 4
Plate A-5 =aB®g of Boring 5

Plate A-6 -~ Log of Boring 6

GEOLABS-HAWAIL,INC.
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Plate
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A-10
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Log of Boring 7
Log of Boring 8
Log of Boring 9
Log of Boring 10
Log of Boring 11
Log of Boring 12
Direct Shear Test

Consolidation Test
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BORING 1

SHEET 1 OF 1

Sample
Dry density (pcf)
P Blows par foot }

Depth (feet) Surface elevation 34 +

Graph 1
l' SOIL DESCRIPTION usc| (

50 40 30 20 10 0
3 JOP SOOI
i MEDIUM STIFF
230 . ]
'l Ll
5= REDDISH BROWN CLAYEY SILT WITH MH ‘
i ROCK -FRAGMENTS - VERY STIFF TO
I HARD
¥_50 D 1 |
0.5° 86 ]I 1
1679
:H: 1 RED AND BROWN SILTY CLAY WITH MH
80 d DECOMPOSED SMALL ROCK FRAGMENTS
B 15—
1 VERY STIFF
| 58
e -
a BORING TERMINATED AT 20.0 FEET
j ON 5-10-74
<
ﬁ
@ Moisture  contant LEGEND ANEOHE VILLA
I 2.0"0.D. split-spoon sample Plastic limit LOG OF BORING
I undisturbed ring sample Liquid (imig_)“_ﬁ PARK ENGINEERING, INC.
K Disturbad ring sgmple Natural water content { GXOI.ADB-IIAVTAII INC. J ‘
I Coro .Omp!e Nuncauon Engineennz s« Soill InTineerinx o loxy
P Sampler pushsd Driving ensrgy:14( Ib.wt. 30'" drop \:\1_ 0. 526-00 MAY 1974
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BORING 2 SHEET 1 OF 1
Sample Dapth (feet) Surface elevation 130 +
Dry density (pcf) Graph
% Blows per foot
50 o 20 >0 10 o 1 [ SOIL DESCRIPTION usc
4 YELLOW AND RED CLAYEY SILT - ML
| MEDIUM STIFF
A 61 ]I ] YELLOW AND RED SILT WITH BLACK MH
D 4 1 STREAKS, TRACE OF CLAY - STIFF TO
5— VERY STIFF
[ ) k4 60 :”:
10—
| LIGHT GREEN SILT WITH BLACK AND ML
80 LIGHT TAN STREAKS - DENSE TO VERY
k] ] DENSE
15+
x I[ :
4 (] 2 2
: BORING TERMINATED AT 20.0 FEET
3 ON 5-13-74
|
| s
P 1
I |
\ f -
‘ \
@) Moistura contant LEGEND KANEOHE VILLA
T 2.0"0.D. split-spoon semple Plastic iimit S LOG OF BORING
Jal 1 i
I undisturbed ring sampla Liquid  timit —A i 1 PARK ENGINEERING, INC.
A Disturbed ring sampls Natural water content { Gxoms—}tAWAII.INC.J
I Cors 'cmp]a Ioundauon Engfinesnng ¢ 801l Enginesring ¢ Owology
P Samplsr pushsd Driving snergy:1540 Ib.wt. 30" drop W. 0. 526-00 MAY 1974
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BORING 3 SHEET 1 OF 1
Sample Depth (feet) Surface elevation 135 +
Dry density (pcf) Graph
W Biows per foot
50 20 30 20 10 o “ ‘V SOIL D€SCBIPTI0’N usc
| YELLOW AND RED SILT TRACE OF CLAY -{MH |
11|} yery_stiee |
62% " ]I ]
® Vv
5]
3 LIGHT BROWN SILT, TRACE OF BLACK ML
2 ROCK FRAGMENTS WITH OCCASIONAL
- BASALT SEAM - VERY DENSE
= II:IO—-
\ 2l i
15+
& 89 ]I -
Y s
'100 @ Izn
§ BORING TERMINATED AT 20.0 FEET
H ON 5-13-7k4
-
=
A
@ Moistura  content LEGEND KANECHE VILLA
I 2.0"0.D. split-spoon sample Plastic limit LOG OF BORING
I undisturbad ring sample Liquid limit —A 9 l PARK ENGINEERING, INC.
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BORING & SHEET 1 OF 1
Sampla Depth (feet) Surface elevation 135 +
Dry density (pcf) Graph
% Blows per foot :
50 40 10 20 G o } ‘r SOiL DESCRIPTION usc
T LIGHT TAN CLAYEY SILT WITH RED ML
- - STREAKS ALONG VERTICAL PLANES -
.. o [ R
otk 7 £
:[[ J LIGHT TAN SILT WITH ROCK FRAGMENTS ML
v e 4 - VERY STIFF
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BORING 5 SHEET 1 OF 1
Sample Dapth (feet) Surface elevation 105 +
Dry density (pcf)- Graph
9 Blows per foot ‘
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BORING ¢ SHEET 1 OF 1
Sample Depth (feet) Surface elevation 140 +
Dry density (pcf) Graph
% Blows par foot
50 e s o5 16 . -l [ SOIL DESCRIPTION usc
1 REDDISH BROWN CLAYEY SILT - VERY MH
1 STIFF
75% ]
: £ 61 1
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E Disturbed ring sampla Ngtural watsr content { GROI ABB-FXTAVITAIT, INC. }
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P Somplsr pushad Driving enargy:140 !b.wt. 30'"drop W. 0. 526-00 = MAY 1974
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BORING 7 SHEET 1 GF i
Sample Depth (feet) Surface elevation 110 +
Dry d=nsity (pcf) Graph
P Blows per foo?
50 40 30 20 10 o .‘ [ SOIL DESCRIPTION usc
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BORING s SHEET 1 OF 1
Sample Depth (feet) Surface elevation 70 +
Dry density (pcf) Graph
¥ Blows par foot
50 40 30 20 o o ] [ SOIL DESCRIPTION usc
i REDDISH BROWN AND GRAY MOTTLED ML
. CLAYEY SILT WITH DECOMPOSED ROCK
L4 80 :[I: U FRAGMENTS - VERY STIFF
5
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v ® o I[ I
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K Disturbed ring sampls Natural water contant { GXRNOILADB-ITAVVAIIL INC.J
FOuUNSALON EnMnesnng o Boil Xnmneering ¢ Oeology
T Cors sample :
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BORING o SHEET 1 OF 1
Sample Depth (feet) Surface elevation 60' +
Dry density (pcf) Graph
¥ Biows per foot
50 -8 30 ™ i - \‘ [ SOIL DESCRIPTION usc
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] GREEN-BROWN SILT WITH ROCK ML
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2 92 I[ 1
5
s
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I ] FRAGMENTS - DENSE
50 T
v 0.5' Aot 154
:
@ 50 | ° s
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| T undisterbad ring sampie Liquid limit —A ? [ PARK ENGINEERING, INC, |
I E Disturbed ring sampls Natural wgter content { GEOLABS - ATVZAII INC. E
| T Core sample =
P  Sompler pushad Driving ensrgy: 1401b.wt.,30"drop W. 0. 526-00 MAY 1974
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BORING 10 SHEET 1 OF 1
Sample Depth (feet) Surface elevation 50'+
Dry density (pcf) Graph
W Biows per foo!
= % 0 “ = d “ [ SQIL DESCRIPTION usc
it GRAY AND BROWN SILT WITH TRACE OF ML
SAND, OCCASIONAL LAYER OF BROKEN
bl ® ]: ROCK - STIFF TO HARD
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| ]
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SHEET 1 OF 1
BORING 11

Sample Dapth (feet) Surface elevation+ 87
Dry density (pcf)]

Graph
EEIERE por faot [ SOIL DESCRIPTION

50 40 30 20 10 o | 7 usc
v X REDDISH BROWN CLAYEY SILT ML
| @ ! LIGHT TAN CLAYEY SILT - STIFF ML
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4 K 1%
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SHEET 1 OF 1
BORING 12
Sample Depth (feet) Surface elevation 116+
Dry dansity (pcf) Graph
W Blows per foot : '
50 40 10 20 o o | | SOIL DESCRIPTION usc
- - REDDISH BROWN CLAYEY SILT - STIFF {ML
v 1 | LIGHT TAN CLAYEY SILT - STIFF ML
7 AR (SLIDE MATERIAL)
L 4| " I3
oy LIGHT TAN AND RED SILT - VERY ML
A 4 [+ - | STIFF (DECOMPOSED ROCK)
4 ‘ - 4
L' 1 - -
1 ; __10"'
| ] BORING TERMINATED AT 10.5 FEET
3 ON 6-14-74
@ Moisture content LEGEND KANEOHE VILLA
I 2.0"0.D. spiit-spoon sample Plastic limit = '—OG OF BORING
I undisturbed ring sample Liquid timit— i l PARK ENGINEERING, INC.
H Disturbed ring sample Natural watar content [ GROIL.ABS-ITATTAII. INC. J
I Core somple ,buna-'..tjn Tnneenng ¢ Bou EnZineenng » oy
P Sampler pushed Driving ensrgy14( ib.wt.,3(Q'drop W 526-00 JUNE 1974
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SOIL TYPE GREEN
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MOISTURE 22 %
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