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1553 Colburn Street, Suite 203 " Honolulu, Hawai1 96817 
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w. 0. 526,..00 

Park Engineering, Ipc. · 
114g Bethel. Street 
Suite 710 
Honolulu, Hawaii 96813 

Attention� Mr. Clarence K. Tanonaka 

Subject: 

Gent 1 em en:. 

Soil and Foundation Investigation 
Proposed Kaneohe Villa Cluste:r Condominium 
Kaneohe; Oahu, Hawaii 
Tax Map Key: 4-4-13: 33, 34 

• 

Herewith submitted is our report "Soil and Foundation Investi
gation, Proposed Kaneohe Villa Cluster Condominium,.Kaneohe, 
Oahu Hawaii". . ' . 

. 

Out work was done in �ccordance with the scop� outlined in our 
first proposal dat�d April B, 1974 and subsequent request for 
additional borings in the upper areas in our lettet dated 
May 6, 1974. Prior to our £ield boring work for this investi
gation, a geologic reconnaissance study had been performed and 
its pre.liminary findings submitted on April 19, 1974 .. 

(808) 841-5064 

The site is suitable for the proposed development proYided our 
recommendations are followed. A summary of our recommendations 
is presented at the beginning of the report. Detailed discus
sion and recommendations are contained in the body of the report. 

I£ there is any point which is not clear in this report, please 
feel free to contact us to discuss it further. 

Very truly yours, 

GEOLABS-HAWAII, INC. 

� . . ·'1. /(. Wt7' 
Bob Y� K. Wong . . . . 

. 
Vice President · ·. 
BYKW: fsd 

�

�

·. 
. . . · . �� · · . . 

MUNICIPAL REFERENCF �ECORDS CENTER · City &. Coun��nolulu · 
·. City Hail Anne�8 S, r\ing Stn�et · 

Honolul�awaii 96'813 . . ' � � . .. 

CFf:'I·::ES: VAN NU'(S, CALIFOP.Nii\ '* S·�l"iTA ANA, CALIFORNIA • L.AS VEGAS, ·l'� E�iADA • BELLEVUE, WASHINGTON • TACOMA, 'NASHINGTOi\1 ° HONOLULU, HA\VA1l 
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·w. o. 526-oo 
June 2 7, 19 7 4 · 

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 s�ructutal fill should be designed for a 
bearing pressure of 2000 psf. 

The existing recent landslide should be com
pletely undercut and removed to obtain a 
stable slope . 

INTRODUCTION 

This report presents the results of a soil and foundation 

investigation of the proposed 20 acre development located in 

. .  · .. 

G IE 0 LA B S - M A W A I I _ I N C_ 
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Kaneohe, Oahu, Hawaii. ,The scope of this study includes an 

investigation of geologic and subsurf�ce Soil conditions; an 

evaluation of the stability of the existing slopes, including 

two existing landslide a.reas; the formulation of reconunenda

tions for proposed cut and fill slopes, and for the design of 

foundations; and recommendations pertinent to site development. 

PRQJ:ECT.CONSIDERATIONS 

It is presently planned to construct 22 duplex units in the 

lower portion of the �ubject project. It is anticipated that 

the site grading will entail maximum cuts not to exceed 20 feet 

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

SITE CONDITIONS 

Geolo�y 

The island of O�hu was formed by two major volcanoes, the 

Waianae and Koolau shield volcanoes. Puu Papaa Peak and the 

associated ridge line On which the site is located is the 

caldera o£ the old Koolau shield volcano. Dikes are numerous 

throughout the area as are breccia associated with caldera 

collapse. The dikes and breccia are generally more resistant 

to erosion than the thin lava flows. This erosi�n resistance· 

G E 0 LABS - H A W A II, IN C. 
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ridge line remains after extensiVe weathering of the less resis

tance
. 

surrounding lava flows. The warm climate and high rainfall. 

has chemically weathered the basalt rock leaving residual soil 

derived from the in-place decomposition of the bedrock. Sam� 

exposed bedrock wa� noted in the upper end of the steep gully. 

Surface 

The Site, consisting basically of two associated ridge lines and 

gully, is h�avily vegetated with trees �nd brush. The upper 

portion of the site has slopes of 50 to 60 percent which decreases 

to approximately 20 p�rcent in the lower slopes. The area between 

the toe of the slopes and Mokapu Saddle Road is fairly ·level. 

A r�cent landslide was found in the northern portion of the 

·1 property. A possible ancient landslide was also observed on the 

I 

I 

I 

I 

·slope near the southern property· line above the' planned residential 

development. The ancient landslide appeared on aerial photographs, 

approximately five iears old. However, .the recent slide on the 

northern section of the property was not observed in these photos, 

·and therefore, should�� less th�n five jears old�. 

During the investigation a third area of potentially unstable soil 

was discovered between the above two slides. This area appeared 

I to be a talus slope. The extent of the .three potentially unstable 

I 

I 
G E 0 LA B S - H A W A I I , IN C. 
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a�eas &re outlined on the Site Plan and Boring Locations, Plate 1. 

Suburface 

One test pit was excavated and twelv� borings were drilled at the 

locations shown on Plate 1. Soil samples, both disturbed and 

undist�rbed, obt�ined from the test borings were visually classi

fied in the field by our geologist and then returned to our labo

ratory :for additional classification and measurement of physical 

properties. A detailed descriptiOn Of the field investigations 

and laboratory testing is contained in the·appendix. A log of 

each boring and th� Tesults of the laboratory te�ts are also 

appe.nded. 

The subsurface explorations revealed that the site is generally 

blanketed by clayey silt or silt extending to the li�its of our 

explorations. This clayey silt is predominantly stiff to hard in 

consistency and contains numerous basalt fragments and la�ers of 

rock. Boring 7 and Test Pit 1 encountered weathered basalt from 

the surface to a depth of 10 feet, the bottom of the boring. 

Groundwater was not encountered in any of the borings during the 

period of our �ubsurface explorations. This does not preclude 

the existenct; of localized groundwater. 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I· 

I 

I 

I 

I 

I 

I 

I 

I 

Page 5. 
w. 0. 526-00. 
January 27, 1974 

DISCUSSIONS AND RECO��ENDATIONS 

General 

It is out understanding that the proposed structures will utilize 

post a_nd beam construction with spread foundations and. slab-on

grade only 1n carport areas. The soils encounte�ed in the 

subsurface explorations, with consistences varying from very Stiff 

to hard, will provde adequate support for the proposed foundations. 

Slope stabilization measures \vill be required in the area of the 

recent landslid�. I 

Founda.t ions 

Spread foundations bearing on natural soil a tnirtitnum of 12 inches 

below final adjacent grade can be designed for contact bearing 

pressures of 3000 psf for combined dead and live loads. This 

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

A minimum horizontal set-back distance Of four feet should 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 will. be bearing on the underlying residual soil or 

decomposed rock. When the final grades have been established, the 

cut areas can be evaluated on an individual basis to delineate 

G E 0 LABS - HAW A I I. IN C. 
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. where the higher. bearing pressures can. be utilized for retaining 

wal.l or building fo1.1ndations. 

foundations bearing tipon S tructural fill can be designed fat 

maximum contact bearing pressures of 200 0  psf for combined de ad 

and live loadings provided the fill placement is properly monitored 

to assute adequ.(lte compaction. These foundation loads may also he 
---

incre ased by one- third lvhen c onsidering wind and seismic loads. 

To minimi ze differential settlements the building pad bearing 

elevations shOuld be varied where possible so that the fo1.1ndations 

are reSting upon si�ilar materials, e ithe r e ntirely on fill or 

entirely on cut .  Where this i s  not feasible and the foundations 

will be bearing on C1.lt and fill, the foundation bearing Upon cut 

should be over-excavated to twelVe inches below the fotJndation 

subgrade and backfilled with compacted soil. We do not anticipate 

detrimental settlements for foundations s eated in natural ground 

or upon properly compacted fill. The estimated maximum s ettle -

ments are · � inch total and � inch differential. · S lab - on � grade 

construction can be utilized ptovid i�g the floor slabs are divorced 

from lo�d bearing members. 

Retaining Walls · 

Retaining walls should be designed to resist active lateril loads 

equivalent to· a fluid pressure ot 40 psf. The backfill immediat ely 

GEOLABS-Hh.�&/AII INf' 
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adjacent to the. retaining walls sho�ld be open-graded compacted 

granular material. Weepholes or a subsurface drainage sy�tem 

should be provided to prevent the build-up of excessive hydro

static pressures behind the walls. A friction value of 0.5 can 

be utilized for the determination of the sliding resistance of 

the retaining wall foundation s. 

. 
' 

As previously discussed, bearing values in excess of 3000 psf can 

be utilized in cut areas where the upper soils are removed. These 

�reas should be evaluated on an individual basis to establish the 

maximum allow�ble contact bearing pressure. 

SLOP:PS 

General 

The subsurface investigations provided additional information on 

the potentially unstable slide areas mentioned,in our previous 

report of April 29, 1974. * The northerly slide area is still 

active and �ill require special grading to obtain a stable slope. 

The suspected ancient landslide located near the southern boundary 

and the talus slope delineated during the irtvestigation appear 

* Geologic Reconnaissance, Proposed Kaneohe Villa, Kaneohe, Oahu, 
H�wa11. Tax Map Key: 4-4-13: 33, 34� Geolabs-Hawaii, Inc., 
April 29, 1974, W. 0. 526-00. 
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sufficiently stable and will not require stabilization providing 

that the proposed extent of the grading operations is not expanded. 

It is recommended that the proposed cut slopes be constructed no 

steeper than one and one-half borizontal to one vertical (1�:1).� 

The proposed fill slopes should not exceed two horizontal to one 

vertical (2:1)� All cut slopes should be inspected during the 

grading op�rations to determine if undisclosed geologic 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 tension crack and high wall shown on the site plan. The lower 

limits were estimited from irregular{ties in the ground surface 

· contours. 

Three test borings were drilled within the estimated slide ar�a to 

determine the depth of the soil mantle included in the movement. 

Boring 2 encountered approximately three feet of medium stiff 

clayey silt underlain by stiff to very stiff soil. It appears 

that_the upper medium �tiff soil was part of the unstable mass. 

The lower soils appear to be competent residual s�il. 

, 
G E 0 LA 8 S - H A W A I I • I N C. 
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Boring5 11 and 12 encduntered fotir feet of stiff clayey silt with 

standard penetration blow counts belmv 20. this material is part 

of the landslide. It is underlain by stable decomposed rock to 

the limits of the e�plorations. 

It therefore appe4rs that the recent landslide is a shallow �ave-

ment with a maximum depth of appr.oximately fo1,1r feet. It will 

-therefore be ?ecessary to completely undercut the earth mass 

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

The est.imatied extent of the undercutting of the unstable soil is 

shown on the enclosed SectionA-A; Plate 2. This section illus-

trates the rei!ledial measuTes in the proposed cut areas up-slope 

of the residenti4l units. Based upon the estimated plan extent 

of the earth mass movement .shown on Plate l, -the unstable soil 

also underlies th� lower units in this area. Where the under-

cutting removes the soil below the proposed final grade, the area 

shotild be backfilled in accordance with the site preparation and 

the earth1vork recommendations. 

It should be noted that the limits given on Plate 1 are estimates 

only and that the actual extent of the unstable·mass must be 

established during construction by proper field inspection. 

r.. s::· n a A � It" _ u .a •• , .. • • 
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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 air photo-

graphs� This area appears as a shallo� bowl-shaped depression in 

the natural slope. Boring 7 and one test pit were made within the. 

I 
lower portion of this ancient movement. These borings encountered 

Weathered bedrock essentially at the existing surface. It there-

I 

I 

I 

I 

I 

I 

I 

I 

fore appears that the area outlined on Plate 1 as the "limit of 

the ancient landslide" 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 expecied close to the 

surface. It is not anticipated that any stability problems will 

be associated with .this ar�a. 

Talus Stope 

Boring 5 was drilled in the upper area of a possible talus slope 

to investigate the nature of the materials. The limits of the 

talus slope is again based upon inte�pr�tations of the irregulari� 
. 

. 

ties in the grotind surface contours. An obvious bulging can be 

delineated within this zone. Boring 5 encountered 16 feet of hard. 

I fine silt residu�l soil. This material appears to be stable with 

I 

I 
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rio subsurface evidence in.Boring 5 of creep movements. Since 

several major cuts are planned in this area, it is recommended 

that the cuts be inspected during construction operations .to 

determine if undisclosed planes of weakness exist within the 

residual s6ils. Providing the weak planes are not present , th� 

cuts should be constructed at slopes not exceeding 1� horizontal 

to 1 vertical. 

Site Preparation and Earthwork 

Within. the grading 1 itni ts the site should be cleared of all dele-

terious and organic matter which should be removed from the site. 

In areas to receive fill, the ground surface should be scarified 

to a mini�um depth of six inches. The scarified surface shall then 

be brought to near optimum water content and compacted to a minimum 

density of 90% of the maximum dry density determined by ASTM 

D- 1557-72� The fill shall then be placed in six irich maximum 

horizontal lifts and compacted to a minimum of 909a of the above 

density. Subsurface drains should be incorporated into the earth

work if seepage zones are encountered to prevent the build up of 

excessive hydrostatic pressures. 

It is anticipated that the on-site excavated soils can be utilized 

as fill provided tha t rocks larger than six inches are r�moved. 

Thej have a low expansion potential, and it is estimated that the 

shrinkage factor bet�een cut and fill will not exceed ten percerit. 

G E 0 LA 8 S - H A W A I I • I N C. 
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Where the natural ground_ .surface is steeper than five horizontal 

to one vertical (5:1), the fill should be benched into competent 

underlying soil. The keying is a critical operation which should 

be performed under the direct monitoring of a soils engineer to 

assure the proper construction of the proposed fills on the 

relatively steep sloping ground. 

Constiuction Monitoring 

Due to the possibility of encountering geologic planes of weakness 

or l6calized. soft areas� and to assure that proper foundation 
i 

bearing levels and f:i.ll compaction are obtained, it is recommended 

that the cut slopes, fill placement and foundation excavations be 

inspected by an engineer from our firm to.verifythat conditions 

are consistent with those encountered in the. subsurface explora

tions. The recommendations given in this report are contingent 

upon such inspections. 

Respectfuliy submitted, 

�Ari
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k,_-g...dt-t..J 
Robert S. Levinson 

· Regional Manager 

RSL:RBF:fsd. 

· Richard B. Fewell 
Chief Engineer 

GEOl.ABS- HAWAII, INC. 
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FIELD EXPLORATION 

w. 0. 526-00 
June 19, 1974 

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 

p enetration 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. 

G E 0 LABS - HAW II, IN C. 
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W. 0. 526-00 
June 19, 1974 

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 - Log of Boring 1 

Plate A-2 - Log of Boring 2 

Plate A-3 - Log of Boring 3 

Plate A-4 - Log of Boring 4 

Plate A-5 - Log of Boring 5 

Plate A-6 - Log of Boring 6 

GEOLA A II, INC. 
--------�=-----------=�----------� 
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Plate A-- 7 - Log of Boring 7 

Plate A- 8 � Log of Boring 8 

Plate A- 9 - Log of Boring 9 

Plate A-10 - Log of Boring 10 

Plate A-11 - Log of Boring 11 

Plate A-12 - Log of Boring 12 

Plate A-13 - Direct Shear Test 

Plate A-14 - Consolidation Test 

G E 0 L A 8 S - H A A I I , I N C. 

Appendix - 3 
w. o. 526-00 
June 19, 1974 
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I 2.0"0.0. split-$poon sample 

IT Undisturbed r ing sample 

1! Disturbed ring sample 
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Natural 

-

-

-

KANEOHE VILLA 
n m it -------- LOG OF BORING 
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,--
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Samp le 
Dry density 

Blows per foot 

50 40 30 20 10 

• 

BORI G 2 

( pcf) 

0 

61 I 
5 

10 

so I 
1 

SHEET 1 OF 1 

Depth l feet) Surface elevation 130 + 

Graph 

SOIL DESCRIPTION 

YELLOW AND RED CLAYEY SILT 

MEDIUM STIFF 

YELLOW AND RED SILT WITH BLACK 
STREAKS.� TRACE OF CLAY - STIFF TO 

VERY STIFF 

LIGHT GREEN SILT WITH BLACK AND 

LIGHT TAN STREAKS - DENSE TO VERY 
DENSE 

usc 

ML 

MH 

ML 

74 K 2 t-t=======t===============l===t 
BORING TERMINATED AT 20.0 FEET 

ON 5-13-74 

Moisture content LEGEND KANEOHE VILLA 

I 2 .o"o.o. split-spoon sample 

IT Undisturbed ring sample 

J! Disturbed ring sample 
I Core aomple 

P Sampler pushed 

limit -------... LOG OF BORING Plastic 
Liquid limit� q- �r--_P_AR_K _E_N_G_I N_E_E _R_IN _ G_.�_IN_c_ . __ ___ 

Natural water cont!rrt � amox....A.D -H.AVV.A.xx. xNc. 
Y'ound.&uon Jt:ne1n ... nn.- • BoLl EnC\n ... nna • O.Oloey 

Driving entr<Jy:140 lb.wt. ,3011 drop w·. o. 526-oo MA.Y 1974 
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BORI G 3 SHEET 1 OF 1 

Sample ---------, 

Dry density (pcf) 

.---- Depth (feet) 

Graph 

Surface elevation 135 + 

9 Blowa per foot 

50 40 30 20 

. �, 

Moisture content 

10 0 

... 

• 

K 
5-

lf1 5-
89 JL 

SOIL DESCRIPTION usc 

YELLOW AND RED SILT TRACE OF CLAY - MH 
VERY STIFF 

LIGHT BROWN SILT, TRACE OF BLACK 
ROCK FRAGMENTS WITH OCCASIONAL 
BASALT SEAM -VERY DENSE 

ML 

I 2Ce-t=±±=t==============l=� 

-

-

-

BORING TERMINATED AT 20.0 FEET 
ON 5-13-74 

LEGEND KANEOHE VILLA 

I 2 .a" 0.0. split- spoon sample Plastic limit LOG OF BORING 
Liquid limit __,! Q- � PARK Ef\JGINEERING, INC. II Undisturbad rino sample 

K 

p 

Disturbed ring 

Core sompl.a 

Sampler pu!hed 

$Om pie Natural water conten·t � { a o:t....A.BI!I-H..A.VVAX:L, ::z:Nc. J Y'ounc:s.uon ��"� • Scnl En.,_n .. n nc • O.Oiocy 

Driving enarqy:l401b.wt.,3011drop w. 0. 526-00 MAY 1974 

PLAT 
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BORING 4 SHEET 1 OF 1 

Sample--------. 
Dry density (pcf) 

..-- Depth (feet} 
.-Graph 

Surface elevation 1 35 + 

50 

Blows per foot 

9 

40 30 20 

• 

10 0 

78 
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Moisture content LEGEND 

I 2.0
"

0.0. split-spoon sample 

IT Undisturbed ring sample 
If Disturbed ring sample 
I Core sample 

Plastic 

Liquid 

Natural 

I 
5-

10-

I 15-
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SOIL DESCRIPTION 

LIGHT TAN CLAYEY SILT WITH RED 

STREAKS ALONG VERTICAL PLANES -

HARD 

usc 

ML 

LIGHT TAN SILT WITH ROCK FRAGMENTS ML 

-VERY STIFF 

YELLOW TO TAN SILT -DENSE ML 

��=========================F� 
BORING TERMINATED AT 16.5 FEET 

ON 5-13-74 

KANEOHE VILLA 

limit LOG OF BORING 

limit____) ft- � PARK ENGINEERING INC. 

WOter Cant ITt � { G OL..A..BB-H.A."VV".Al:X. :INC. ) 
:l"ound&uon �n-.nn.c • &o11 Xn�n ..... nna • O..Olocy 

P Sampler pushed Driving energy =140 lb.wt. �orr drop w: o. 526-00 MAY 1974 
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BORI G 5 SHEET 1 OF 1 

Sample --------, Dry density (pcf) 

r-- Depth (feet) Surface elevation 105 + �Graph 
50 

Blows per foot 
40 30 20 

•• 

--

• 

10 0 

78 I 
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85 I 10-

I SOIL DESCRIPTION usc 

LIGHT TAN TO YELLOW FINE SILT - ML 

HARD 

rs... ��=========================F� 
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BORING TERMINATED AT 16.0 FEET 

ON 5-14-74 

Moisture content LEGEND 
KANEOHE VILLA 

I 2 .o" 0.0. split- spoon sample 

II Undisturbed ring sample 

K Disturbed ring sample 

I Core ample 

P Sampler pushed 

P1astic limit ----� 
LOG OF BORING 

Liquid limit _A crt- �,---_!....!PAR=K �E N�G :!...:!I:.!..:N!.!::E!::!ER�I�N�1G...z__I:!:..!.N�C :..!.._, 
Natural water conten·t � { Gli!IO:LA..JD -HA"VVA.rr. :r:Nc. l 

Jl"ounoAt.ton JE:na"\�nl'- • IJotl EnCU'\....,rtna: • 0..0\ocy 

Driving eMr gy: 14-0 lb. wf. i3 011 drop w. 0. 526-00 fvlllt.Y 1 97 4 

A-S 
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BORING 6 SHEET 1 OF 1 

Sample---------, 

Dry density ( pcf} 

- Depth (feet) 

•Graph 

Surface elevation 140 + 

75% � 

�, 86 

lilt 50 
0. 5' 

Blows per foot 

50 40 30 20 10 0 

-
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SOIL DESCRIPTION usc 

REDDISH BROWN CLAYEY SILT - VERY MH 
--

STIFF 

61 IT 
���--------------------��4 

r5-

20-

-

-

-

LIGHT BROWN SILT, TRACE OF SANO - ML 

VERY DENSE 

��========================�� 
BORING TERMINATED AT 16.0 FEET 

ON 5-14-74 

Moisture content 
LEGEND 

KANEOHE VILLA 

I 2 .o" 0.0. spli1- spoon sample 

II Undisturbed rinc;; sample 

.[ Disturbed ring sompla 

I Core aomple 

P Sampler pu!had 

Plastic timit LOG OF BORING 
Liquid limit_..,! q- '>, PARK ENGINEERING, INC. 

Natural water conten·t � { GBO:c...A..BB-HA"'f;Jq'A.X:t. XNC. J rounc.'UOT\ Jl:::t\al.n .. nna • Sou :EnJrln .. nnc • O.Olocy 

Driving enaroy: 140 lb. wt. J 011 drop w. 0. 526-00 MAY 1974 

PLATE A-6 
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BORI G 7 SHEET 1 OF 1 

Sample--------, 
Dry density ( pcf) 

r--- Depth l feet) 

r- Graph 

Surface elevation llO + 
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SOIL DESCRIPTION usc 

BROKEN BASALT WITH SOME LIGHT BROWN 
SILT - HARD 

BORING TERMINATED AT 10.0 FEET 
ON 5-14-74 

Moisture contant 
LEGEND 

KANEOHE VILLA 

I 2 .o" 0.0. aplit- spoon sample 

IT Undisturbed rin'l :sample 

K Disturbed ring sample 

I Core sample 

P Sampler pushed 

Plastic limit LOG OF BORING 

Liquid limit _A � ">, PARK ENGINEERING, INC. 

Natural water conten·t � { G O:t....A.BII-H.A:VO".A.XX. xNc. ) 
rouncsauon Zt:n.4(t_,.,...nnc • So\l s:n.,n�nna • O.Oiocy 

Driving enerqy=l40 lb.w1.JQ11drop w. 0. 526-00 Ml\Y 1974 
PLATE A-7 
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BORING 9 SHEET 1 OF 1 

Sample -------, 

Dry density ( pcf) 
..---- Depth (feet) Surface elevation 60' + 

"""Graph 

9 Blows per foot 
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SOIL DESCRIPTION 

GREEN-BROWN SILT WITH ROCK 

FRAGP,ENTS - VERY STIFF 

GRAY ROCK FRAGMENTS WITH SANDY 

SILT - DENSE 

usc 

ML 

GM 

BROWN-GREEN SANDY SILT WITH ROCK ML 

FRAGMENTS - DENSE 

�, 50 
0.5' 
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BORING TERMINATED AT 20.0 FEET 

ON 5-15-74 

Mois lure content LEGEND 
KANEOHE VILLA 

I 2 .0" 0.0. split- spoon sample 

II Undilllurbed ring sample 

! Disturbed ring aample 

I Core somple 

P Sampler pushed 

Plastic limit ----� LOG OF BORI G 
liquid limit_) � � PARK ENGINEERING. INC 

Natural water conterrt � ( a::moL.A..Da-::a: ... � .. :v•.rAX:r, :INC. 1 rounc:s...uon El'\4rtn .. nn._. • Boll Xna-tn-nn,r • O.Oloay 

Driving ensq�y: 1401b.wt. ,3011drop w. 0. 526-00 
PLATE A-9 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

�I 

I 

I 

I 

I 

I 

I 

BORI G 1 0 SHEET 1 OF 1 

Sample -------... 

Dry density ( pcf) 
- Depth (feet) Surface elevation 50'+ 

.-Graph 
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SOIL DESCRIPTION usc 

GRAY AND BROWN SILT It/ I TH TRACE OF ML 

SAND, OCCASIONAL LAYER OF BROKEN 
ROCK - STIFF TO HARD 

!. 50 
0.5' 

96 I 
15._ 
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Moisture content LEGEND 
I 2 .o"o.o. split-spoon sample 
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! Disturbed ring sample 
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BORING TERMINATED AT 20.0 FEET 

ON 5-15-74 

KANEOHE VILLA 

limit LOG OF BORING 
limit_,! Q- "J PARK ENGINEERING INC. 
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SHEET 1 OF 1 
BORI G 11 

Sample --------. 

Dry density (pcf) 
.--- Depth (feet) 

Graph 

Surface elevation± 87 
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SOIL DESCRIPTION 

REDDISH BROWN CLAYEY SILT 

LIGHT TAN CLAYEY SILT - STIFF 

(SLIDE t-AATERIAL) 

LIGHT TAN AND RED MOTTLED CLAYEY 
SILT - VERY STIFF TO HARD 

- (DECOMPOSED ROCK) 

BORING TERMINATED AT 9.0 FEET 
ON 6-13-74 

KANEOHE VILLA 

limit LOG OF BORING 
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ML 

limit_.,! it- � PARK ENGINEERING, INC. 
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I Core sample 
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SOIL DESCRIPTION usc 

REDDISH BROwN CLAYEY SILT - STIFF ML 

LIGHT TAN CLAYEY SILT - STIFF 
(SLIDE MA.TERIAL) 

LIGHT TAN AND RED SILT -VERY --
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BORING TERMINATED AT 10.5 FEET 
ON 6-14-74 
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