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April i9� 1974 
W. 0. 519�00 H.(l .. 

'f/0 ']6) •. 

Pa�k Engineering, Inc. 
1149 Bethel Street 
Suite 710 
Honolulu, Hawaii 96813 
Attention: Mr. Clarence- K. Tanonaka 

Gentlemen: 

Herewith submitted is ou� r�port ••Geologic and Soils Investi� .··. 
gation, Proposed Loihi Garden Dev�lopment� Kaneohe, Oahu, 
Hawaii0• . . . . . : ' 
Our work was done in accordance with the scope ootlined in our 
first proposal dated March 1, 1974 and subsequent request for 
additio�al borings in our letter dated March 18, 1974. During 
the tourse of our investigation discussions were h�ld with· 
Mr. John Tanabe� project engineer. 

. . . . . 
The sit� is suitable fo·r the ·proposed developm�ht provided our 
r�commendations are followed. A summary �f our recommendations.· 
is presented at the beginning �f the reporti Detailed 
ratommendations are coritained in the body of th� report . 

I f t here i s any p o i n t w h i c h i s not c 1 e a r i n t h i s report , plea s e 
fee 1 free to co nt·a c t u s to d i s c u s s i t f u r t h e r . · 
Very truly yours, 

GEOLABS-HAWAII, INC. 

-� t,. k. M7· . ·
·· 

Bob Y. K. Wong · 
Vice President . 

BYKW: fsd 

ES: VAN NUYS, CALIFORNIA 0 SANTA ANA, CALIFORNIA 0 LAS VEGAS, NEVAOA " B_El.l.EV.UE, WASHINGTON ···TACOMA, WASHINGTON • HO.NOLUl.U, HA\YAII 
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GEQLDGIC AND SOIL INVESTIGATION 

PROPOSED LOIHI GARDEN �EVELOPM�Nt 

KANEOHE. OAHU, HAWAII 

SUMMARY_ OF REC0�1MENDAT IONS 

The northern portion of the �ite, whith 
includes Lots 7 thrOugh 21 may be sopported. 
on conventional shallow foundatio�s with . 
concrete slabs�on.grad�. The pOrtion of the_· 
site, which incl�des Lots 1 through 6 will 
require special foundation treatment for the 
soft underlying organi� soils .. This treat­
ment may require removal .and replacement, or· 
placing a surcharge fill over the compress­
ible soils. The surcharge fill will require 

. a time period of at least six months .before 
. btlildings may be constructed in this area� 

Post and beam tohstruction is recommended 
.for residences in this area. 

INTRODUCTION 

This report presents the results of our geologic and soils 

investigation for the proposed Loihi Garden Development 

locat�d in Kaneohe, Koolaupoko, Oahu� Hawaii� 

. .  . 

The scope of�this in�estigition was to explo�� the geblogic 

and subsurface ·conditions at the s\ite, evaluate overall site. 

stability, determine foundation requirements for the proposed 

residence and on-site access roadway, evaluate suitability 

G E 0 LA 8 S ... H A W A II, I N C. 
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of the site soils for fill, and provide recommendations for 

filling t�e low lYihg peat bog area. 

PROJECT CQNSIDERATlON.S 

It is presently plaMned to develop the 4.03 acre parcel into 

21 residential lots with an access roadway. The low lying 

peat bog area �ill require maximum fills on the order of 4 .  
. . . . . 

feet to bring this area to finished grade .
. ·.Cuts oh the order. 

of 7 feet in the upper north western section will be required 

to prepare the site for development. 

. .  SITE CONDITIONS 

Surface 

The site is located a�jacent to the Keapuka subdivision in 

Kaneohe, Oahti • .  It is bounded by a cOhcrete lined ditch on .the 

south end and a dirt road to the nnrth. The north�estern 

portion of the site �as formerly a banana plintation which is -

now abandoned and is presently. covered by heavy growth. of 

weeds and banana trees. Tall elephant grass up to 6 feet 

high is found near the lower south end. Sta·nding water \'/as 

found in the low lying peat bog areas. The approximate 

boundaries of these areas are shown on the Site Plan, Plate 1. 

G E 0 L A B S - H A W A I I , I N C. 
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The project site is located on the foothill region of the 

windward pali of the Koolau Volcanic Range. The steeply 

dissected range is formed by stream erosion and subsequently 

.the valley floors are filled with Quatena�y alluvium.· :It 

appears that the southern portion nf the site is a �wamp and 

during recent construction of the drainage channels part of 

the swamp was filled. 

Sub_surface 

To explore the. subsurface conditions �t the site nine borings·· 

were drilled at the lbcations. shown on the Site Plan, Plate 1. 

A detai1ed description of the field investigation ahd labora� 

tory testing is contained in the Appendix which also includes
· 

a log of each borin� and the results of our laboratory tests. · 

Our borings revealed that tha site may be �ivided intd two 

generalized are�s as illustrated on the site plan. The areas • 

near .the existing drainage thannel consists of up to 12 feet 

of fill that was placed directly on �boUt 12 feet of peat and 

organic clays. The soft underlying soils may itill be.under�­

going consolidation due to the ·weight of fill. These peaty 

materials are swamp deposits contributed by the Keapuka 

G E 0 LABS - H AW A II, IN C. 
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stream. The peat is also exposed in unfilled areas. Beneath 

this mat�rial, and to the depths explored, a hi�hly decomposed 

basalt formation was encountered consisting of varying degrees 

of decompos�d basalt rock intermixed with a bro�n clayey silt. 

The northern upper area of the site is underlain by highly 

decomposed basalt rock with stiff clayey silt which was 

encountered to the depths explored. Groundwater.was encoun­

tered at variou� depths at different location� in some 6f our 

borings �ea� the peat bog and is gen�rally foorid below eleva� 

tion 146. These �ater levels are �hown on the boring logs in 

the Appendix. 

DISCUSSION AND RECOMMENDAT10NS 

General 

The hortherly portion of the site which is underlain by stiff 

soils may be developed with normal grading operations. ·. Coh­

tained in this area are lots 7 through 21. Structures located 

withih this area may be supported by conti_nuou� shall�� 

footings and concrete slab-on-grade. 

The other portion of the site which contains re.cently_placed 

fill underlain by soft deposits or peat bog will require 

G E 0 LA 8 S - H A W A I I , I NC. 
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additional work to prepare this a�ea for development • .  The. 

alternatives are to remove the soft material or place addi­

tional. fill on the soft area to act as a surch(lrge and allow 

sufficient time for pre-consolidatio� to occur. 

Foundation$ 

Th� structures on lots 7 through 21 may be supported On conven­

tional shallow spread or continuous footings bottomed a minimum· 

of 18 inches below fi�al adjacent grade. A soi1 be�ring value 

of 2000 pounds pe� square foot may be �sed for dead plus live 

loads •. ·. Continuous footings should have a minimum width of: 12 

inches . .  It e1ppears that lots 7 & 21 are situated in the 

transition zone betweeh fill and material ground. This fill 

may be underlain by soft organic deposits. ihe ·st.ructure on 

this lot should be positioned so that it is entirely on 

natural gro�nd; · If this is not possible� then the portion of 

the fill area beneath the structure shOuld be probed during 

grading operations to determine the groundcondition ••... 

Lots 4, 5 and 6 are over m�dium stiff clay�y silt fill, that 

is underlain .bY about 12 feet of soft peat and organic silt 

deposits that may stil1 be undergoing consolidation .due to 

the weight of the fill.abov� it. Approxime1tely 4 feet of fill 

will be excavat�d to prepare this area for construc� t�� . .  

· 
G E 0 LA B S - H A W A I I , I N C. 
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Ther�fore, we recommend that settlement markers be installed 

in this area to monitor the rate of settlement .. Thes� settle­

�ent �arkers should be installed at the earliest time to 

al.lo� for sufficient readings to be taken to develop s�ttle-. . . . 

ment rates. Structures should be constructed only when total 

settlement is attained. 

I t i s our recommend at i on that post and beam c Q n s t r u c t i on w i t h 

individual pier footings be used for structures built o� ,Lots 

4, 5 and 6, as well as Lots 1, 2 'nd 3, ·after these ] ots are
. 

constructed in accordance with the recommendations i� the 
. 

. . . . . 

following �ection. Fo6tings sho�ld be designed for a dead 

plus live load of 1500 pounds per square foot . 

. Slabs-On-Grade 

Slab�on-grade construction may be utilized for Lots·z through 

21. Due to the slightly expansive nature of the natural site · 

soils, all slabs-on�grade shoul� be underlain by"a minimum of 

4 i.nches of gravel. In· areas where 111oi sture .is undesfrabl e � .. · .. 

a plastic visqueen sheet �hould be placed over the gravel. 

The slab should be provided with a minimum of 6 x 6 - #10 

welded wire mesh or an additional two inches of grav�l, which-. 

ever is more economical. Garage slabs should be separa ied 

! . 

G E 0 1.... A 9 S - H A W A I I , I N C. 
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Slab�on-grade construction is not recommended for residential 

construction on Lots 1 through 7 � although they may be used 

for garage slabs. 

Peat a9� }"r�i;i t_rnents 

The peat bog area� which includes Lots 1, 2 4nd 3, with por­

tions of roadways ·A and B will require special treatment prior 

to constrlJction. It is·our opinion that two gene.ral alternate. 

methods will be available: · 1) removal of the snft materials 

and replacement with compacted fill 2) pre-con$Oli<;lation of 

the soft materials by surcharging with additiortal fill�.· these 

two alterhates are disclJssed in�e foTlowing sections. 

Removal and Replacement 

Ohe alternate that is b�ing .considered and has been �iscussed 

with Mr. J6hn Tihabe of Park Engineering, Civil Engineer, is 

removing the soft materials and replacing with suitable com-

I pacted material. The depth of the soft material varied from 

I 

I 

I 

I 

about 8 feet in Boring 5 to aobut 20 feet in Boring 6. 

Removal of the expo�ed peat bog will �resent some cdnst�uctioh 

difficulties in that the 12 fe�t of adjacent fil1 (Boring 9) 

G E 0 LA a S - H A W A I I , I N C. 
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·is underlain by soft organic materials that may be displat�d 

laterally towards the bog area being excavat�d. ·Provisions 

will. have to be made to prevent this from happ�ning or to 

remove the existing fill before proteeding with th� peat. 

removal, which will also includ� the peat under1ying the fill. 

Based on surface. reconnai$sance it appears that this fill may 

extend. to the limits shoWn on Plate 1� Shou1d the-decis{on · 

be made to use this alternite method of site preparation then . - . ,, 

w� will be glad to advise you priof to and during dredging 

operations� 

It is· our opinion that clamshell or drag1ine· equipme�t can be 

used for dredging of the �oft soils .. Doz�r �nd pan equipm�nt; 

can be used to excavate the existing fil'l m�terial. If-this 

method ts .selected it is our-recommendation th�t the stability_·. 
. . '· . . 

.. 

of th� existing channels be analyzed to determine the effect· 

I of dredging on these structures� Prior to placement ·of any.· 

I 

I 

I 

I 

I 

I 

. . 
fill, the site should be inspected by the Soils £ngineer to 

determine if all of the soft materials have been r¢fuoved by 

the dredging operations. 

Granular fill capable of attaining densification.tind�r water 

should _be placed until the fill is brought to approximately 

18 inches above the water level which is at approximate 

-.r.J:· 
G E 0 LA 8 S .. H A W A U , I N C. 
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elevation 146, or to where a· firm working suifa�e is encoun�. 

tered. Fill, which may consist of on-site soils, may then be 

pl,ced in accordance· to the requirements -�or structural fill� 

Surcharging 

Another altern•te foundation treatment �vailable will be to 

plate additional fil1 over th� exposed peat bog a� outlined 

on the Site Plan . .  Our c�lculations indicate that if the site 

is brought to planned grad� with approximately
· 

6 f�et of fill, 

app�o�imately 12 inches of total settlement will occurr. 

Differential settlements _could be on the order of 6 inches. 

About h�)f of this settlement �ill o�cur within 6 months and 

the remainder over a period of 5 years� We realize that·the 

ti�e required to obtain pre-consolidation �f the s�ft under-. 

lying materials is not within econo�ic t�alities. Therefore 

it is our recommendation that surcharge be placed and allow 

the softer materials to consolidate in less time. 

If a tota1 of 12 feet of fill were p1aced, suffi�ient consoli-
. . . . 

dation will occur in about one year, with 16 feet of fill, . . 

suffitient consolidation could b� attained in about � �onths. 

About one foot of fill will displace the soft �aterial�.when 

placed. These times may be decreased by the installation of 

- MUNlC!PA� UB!!ARY,. RE�O�OS MGMT �-&OOKSTOR�- . 
Jc ;Jrtmont m CustomcrS�'VlCGS 

Cv ikil.t;�x, 55.S S.l1]r.gStreet· 
!lonrlh.i�, Hmva] 96313·3006 . . . � .-

G E 0 L .A- B S - H A W A I I , I N C. 
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a.vertica1 sand drain system that will decreas� the ��aihage 

path distance ancl increase the settlement rate. We would be 

glad to consult with you should you feel that this system is.· 

desirable. 

. . 

A blanket of gravel or coarse granular m�terial should be 

· placed on the soft deposits to act as a drainage path for. 

relieving pore water pressures frdm the underlying soft organic 
' . ' . . . .  

soils� It is our opinion that a minimum thi cknes s  of 18 inc� �s 

will be required. A series �f weep holes should be · provi ded 

in the existing drainage channels on the south and wes t:end of 

the peat bog to provide. a method of removing excess water from 

the drainage blanket. These. weep hol�s shotild be provided at 

abou t Elevation 145 a nd contain filter rock pockets to prevent 

loss of fine mat�ria1�. 
,. - . �· 

Due to the soft yielding n�ture of the underlying soils, the 

fill and surcharge should be placed in thin lifts plac�d in 

such a manner as not to caus� shear fiilute in the soft 

material. 

Based on ou� calculations and test results , it appears that · 

I the first four lifts should not exceed a two foot thickness . · . 

I 

I 

I 

for �ach lift. A mi n im qm of one week should be maintaihed 

':i::. 

G E 0 LA B S - H A W A I I , I N C. 
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between lifts. to allow the consolidating sdils to gain suffi� 

cient strength to support the next 1 ift • .  After the first four
· 

' 

lifts have been placed, the remainder of the ftll and sut� 

charge may the� be placed in accordance �ith ou.r gfading 

recGmmendations. Based bn field observations, the waiting 

periods between lifts may be adjusted to meet actual field 

cGnditions. 

Settlement markets should be placed to monitor the rate and 

amount of consolidation� After sufficient pre-consolidation
' 

has taken place, the additional fill may .the� be removed and.· 

construction bf the structures and roadway may b�gin. Moni� 

taring of settlements shGuld be done under the s.upetvision 'of 

the Soi1s Engineer.· 

We will be glad to meet with you to discuss either of the 

alternate methods to prepare the site for development. 

Site Preparations And Grading 

The site shall be cleared of all deleterious and organic matter. 

lfi areas td receive fill, which indludes the natural site soils 

on the upper portion of the property, and the replacement fill 

above the water level, the ground should be scarified to a mini-

G E 0 L A 8 S ... H AW A I I , I N C. 
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mum. depth of six inches. The scarified surface shall ihen be 

brought to n�ar optimum moisture tonteht ahd compa 6ted to a 

minimum density of 90% of maximum dry density as determined by 
. . 

ASTM 01557-72. Structural ffl.l shall then be placed in hoti-· 

.zontal six inch maximum lifts and al�o compacted to at least 

90% of maximum density. If the s�rcharge alternate is to be 

sel�cted, then all fills remaihing in place should be compacted 

as structural fill. The surcharge fill above finished grade 

should also be ro1 ) ed in thin lift but without minimum density 

requ i rem en ts. · , . . .-. 

Utilitj connections in the soft areas should be �elayed as 

long as possible and.should be fitted with fle�ible j � ints
. 

capable of tolerating one ihch of differential settlement. 

All imported material should be approved by the Soils Engineer 

prior to use in fills. All grading operations should be �nder 

th� direct s�pervisioh of the Soils Engineer. 

Based on the re�ult� of our in-place densities, and laboratory 

maximum �ensity determination, it appears that a factor of 

2 0% s h r i n k a g e s h 0 u 1 d be c 0 n s i d ere d f 0 r c u t t 0 f i ll q u a n t i t i es . 

the in-place densities are averaging about 63 pcf compared to 

90% of maximum of 78 pcf� �he in�place �otstures are about. 

25 to 35 percent over optimum moistur�; therefdre ihe site 
. . . 

materials will have to be dried out before compactingj 

G E 0 LA B S - H A W A I I , I N C. 
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Based on our experience with similar site materials,·the 

following pavement sections may be considered for preliminary 

planning� 

AC: . .  211 

Base: 6" 

Select Borrow: 6'• 

BOrrow 611 

The final pavement s�ctions should be determined during grading 

operations by sampling actual subgrade materials for' CBR 

testing. 

Should there be �ny questions concerning the contents of. this 

report, please feel free to contact us. 
I 

The following Plates and Appendix �re attached and complete 

this report. 

Plate l Site Plan 

· Ap�endix - Field Exploration and Labor�to�y Testing 

Respectfully submitted, 

GEOLABS-HAWAII, INC. 

RSL:fsd 
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A P P E N D I X A 

FIELD EXPLORATION 

The subsurface soil conditions at the site Were explored by 
. . 

�rilling 9 test borings. The borings were drilled utilizing 

. t�Ock�mdunted and portable rotary auger equipment. The depths 

of the borings ranged from 10 to t6.5 feet below the existing. 

grou.nd surface. The locations of the borings are rhoWn on the 

Site Plan in the text of this report. the soils were classi-· 

fied by visual and textural examinations in the field by our 

geologist and engineer who continuously superyi£ed the.drill� 

ing ope�ations. The classifications were verified by inspection· 

and testing in the laboratory. All soils were �lassified in. 
' . . . 

aecordance with the Unified Soil Classificatioh System. 

Graphical representations of the soils encounteted are presented 

on the Boring Lpgs, Plates A•lA t.hrough A-1M. 

Soil samples were obtained by driving. a 2.4 inch ].D. diameter 

or a standard penetration sampl.er with a 140 pound. hammer free 

falling a distance of 30 inches. Continijous blow counts were 

obtained in the soft materials.· The blow counts to drive the 

sampler are shown on the Log of Borings at the appropriate 

sample depths. 

G E 0 L" � S - H A W A I I , I N C. 
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To provide data for evaluatin� the strength chatacteristics 
. . 

of the soil encountered, two d 1 rect shear. tests were performed : 

on selected undisturbed samples of the material site soils., 

The tesults of these tests ar � sh�wn on Plate A�2. 

The consolidation test was performed on repte�entative samples' 

to determine the compress1b�lity of the soft organic silt� a�d 

peats. Time-settlement readings were taken to determine 
. . 

settlement rates. The results of these tests are presented 

on Plate A-3� 

Ih�place moisture and density determinations were made on 

selected samples. Atterberg Limits ·were performed to aid in. 

the classification and physical properties of.the site soils. 

·The results of these tests are presented on Log of Borings at 

the appropriate sample location •. 

A ma.ximum density optimum moisture curve was prepared to aid 

I 
in estimating values for cut and fill qua�tities. Th& test 

was run in accordance with ASTM 01557�72� using a 4�inch'mold, 

I and � 10-pound hammer falling 18 jnches 25 times on each 6f 5 

I 

I 

I 

layers. The result.· of this test is presented on Plate A-4. 

-- . . . 
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Appendix A 

"April 23, 1974 
w. o. 519-00 

To test the expansiveness of the upper clayey silt materials, 

an expansion t�st was performed on two sa�ples using a sur� 

cherge of 60 pounds per square foot. The result are as 

follows. 

SAMPLE. LOCATION EXPANSION CLASS I_FICAII_ON 

Boring 1 @ 11' 1% Slightly Expansive 

Boring 3 @ 9' 2% Slightly Exparisive 

The following plates are included and complete thi� appendix. 

Plate A-lA Log of Boring 1 

Plate A-lB ·Log of Boring 2 

Plate A-le Log of Boring 3 

Plate A-10 Log of Bori.ng 4 

Plate A-lE Log of Boring 5 

Plate A-IF Log of Boring 6 

Plate A-lG Log of Boring 7 

Plate A-lH Log of Boring 8 

Plate A-li Log of Boring 9 

· Plate A.,.2 Djrect Shear Test 

Plate A-3 Consolidation Test Data 

Plate A-4 Compaction Test Data 

G E 0 LA B S - H A W A I I , I N C. 
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I 
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BORING 1 

Sample Surface elevation 175 
. Dry density ( pcf) 

� Depth (feet) 

.-Gr�ph 

9 Blows per foot 

50 40 30 20 10 

I r: 
:. 

. , I 

VI 

91. 

vi 

• I . . . 
· .  _I 

8 Moisture content 
LEGEND 

0 

; 561 [ 
61 K s-· 

I 58 

I 
59 J[ 

161 I [ Hr-

I 60 lli lS 

SOIL DESCRIPTION 

REDDISH BROWN CLAYEY SILT, STIFF 

GRADING WITH SOME DEC:OMPOSEP 
BASALT FRAGMENTS 

BORING TERMINATED AT 15 FEET 
ON 3-05-74 

-I I NO GROUNDWATER ENCOUNTERED 

...;.. 

-

usc 

MH 



I 

I 

I 

I 

BORING 2 

Sample _____ ___;_ __ ...., 

Dry density ( pcf) 

9 Blows per foot 
50 40 30 20 10 C) 

.....--- Depth (feet) 

Graph. 
Surface elevation. 177 

SOIL .DESCRIPTION usc 

REDDISH BROWN CLAYE;Y SILT, STIFF· IMH 

I Iss• " 64 'li 
5-

t 

I 

I 

I 

I 

I 
.. 

I -· - . ..: 

9 

IV 

8 Moisture content LEGEND 
I 2 .o" 0.0. split- spoon sample 
IT Undisturbed ring sample 

! Disturbed ring sample 

I Core sample 

p· Sampler pushed 

I 

I 1o-1""'1 .... . I I 

15-

-

-

-

-

BORING TERMINATED AT 10.5 FEET 
ON 3-05...,74 

· . .. .  

NO GROUNDWATER ENCOUNTERED 
· . ·. · . 

Liquid · limit ____) . . 
Plastic limit , � 0'j . LOIHI GARDENS 
Natural water conterrt · ' a-���21-H.A.'VV.A:rx:;�c. 1·· 

LOG BORING OF 

, ll't?Unclaucn ��:natneennc .; Boll Zn:lnn-nna • . O.Olocy 

Driving energy :140 lb; wt. �0" drop 

- - - . 
w:· 0. :519-00 APRIL 1974 

Df AT� 1\ 1""' 
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I 

I 

-I 

BORING 3 

Sample----.-- .. -
Dry density ( pcf} 

9 Blows. per fopJ. 
. 50 40 30 20 10 0 

.---- Dt!pth ( feej) 
Graph 

Surface elevation 163 

SOIL DESCRIPTION usc 

REDDISH BROWN CLAYEY SILT, .StiFF I MH 

I 
• 62 9 I 

" I . I X 5-
.Q' I 

I t 74 
9 

I. 

I 

:I 

,I 

·I 

I 

I 

I 

I 

I , :r:: 

. 

G l\,1oisture content LEGEND 
I 2 .o" O.D. split- spoon sample 
IT Undisturbed ring sample 

I Disturbed ring aampl� 

I Core sample 

P S_aiYipler pushed 

53 I K 10 

-

-

-

..... 

GRADING MEDIUM STIFF AND G_RAY IN 
COLOR 

GRADING STIFF 

BORING TERMINATED AT 10 FEET 
ON 3-07-74 

Liquid limit --- LOG 

Plastic l imit� � ""4 LOIHI GARDENS 
OF . BORING 

Natural water conter:rt.: GDOL.All!!ua.,::a: .•• �.:vv.A.:r :r, XNC· 

Driving energyl40 lb.wt�, 30'�rap 

rounc�&� ·�.-.nne •. Bo11 lCnCtn.-.nniJ • o.ot.ocl( 

w:· 0. 5t9-00 APRIL 1974 
PL.t.TI=' A.,..1 r 



I 
I 
I 
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BORING 4 

Sample .........,...,.,....., ____ _, 

Dry density ( pcf ) · 

9 Blows per' foot 
50 40 30 20 10 o ·  

..---- Depth (feet) 

.-Graph 
Sudace. elevation · 157 

SOIL ··DESCRIPTION· usc 

DARK REDDISH BROWN CLAYEY SILT, I MH 
STIFF 

I· , 59. li 
5.-. 

63 9 

I 
•. * �i I I . I I ['!r I 56 I t 0 I II II I I . .. . . . I I 

BORING TERMINATED AT 10 FEET · 

ON 3-08-74 

I 
I 

····I 

,., I 

t 
I 
I 
I 
I 
I ; 

.. ': 

I . 

Q Moisture content LEGEND 
I 2 .Q'' 0.0. split- spoon sample 

IT Undisturbed ring sample 

K Disturbed ring sample 

· I Core sample 

P Sampler pushed 

� I NO GROUNDWATER ENCOUNTERED 

e 

-

-

..... 

• ' .  

-

Liquid limit . . LOG 0 F BORING 
PlaotiC limit _A . � .'>) LOIHI GARDENS 
Natural 

. 
water conterrt . a:mox..A.Be.-:H.A.'W'.A.xx, xNc. . 

-�unclaUDZ:� D'la:tn..nnc • Elcnl Jenen�nn.c • Oeol6c:v 

Driving enargy:l40 lb.wt., 30'dr op · w: 0. 519-00 APRIL 1974 
PI dTr::' .1'.-11'1 



I BORING · 5 

I · . Sample ___,..,.,. _..,.,_ ... ---._.;_---, 

Dry density ( pcf) 

Depth (feet) Surfqce ·elevation· 145 

I 

I 

I 

I 
· . . T 73 

I 

I 
1 · 1.,6 
I 

,I 

9 Blows per foot 
50 40 30 20 

9 

10 

" 

" 
., 
9 

I 

I 
I 

I 

I 

I 

(8 �oisture content .LEGEND 
I 2 .o" 0.0. split- spoon sample 

IT Undisturbed ring sample 

I Disturbed ·ring sample 

I Core sample 

P Sampler pushed 

0 

55 I I 
. 10 

1 

2 

SOIL DESCRIPTION · usc 

DARK GRAY ORGANIC CLAY AND P�T, 
VERY SOFT AND W�T IPt 

MOTTLED BROWN CLAY� SILT, 
MEDIUM STIFF 

GRADING STIFF 

FEET . 

0 .  

Liquid limit LOG OF BORING 

Plastic limit _A · � "J LOIHI GARDENS 
Ncitur.al water content . f GDIOX .• AJISU!IJ�H .. A.'VV.A.:XJ:, XNC.. . � 

rc»una&uan. Jl:f\c&�ftll' � Boll ll:n�nn ... nn• • Oeoloc:,Y 

Driving enargyl40 O"drop W.'·o. 519-00 APRIL 1974 
PLAT!=' A.,.lE 



I . : 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

i.l 

. . 

BORING 6 · 

Sample .....,_.-------. 

Dry density (pcf) 

Depth (feet} Surface elevation .. 146 

.461 

112 
99 

9 Blows per foot 
50 40 30 20 

40 

SOIL ·DESCRIPTION 

DARK GRAY AND BLACK ORGANIC 
PEA f, VERY SOFT 

222 
I I I I I � ;ilK 127 

155 
114 

63 

830 

. 60° 

0 Moisture · content 

9 

LEGEND 

.I 2 .0" 0.0. split- spoon scimple 
IT Undi sturbacf ring sample 
I Disturbed ring sample 
I Core sample 
p Sampler 

41 ][ 
GRADING MEblUM STIFF 

GRADING VERY SOFT f'. 

BROWN Sll.TY CLAY, MED IUM STIFF 

Liquid limit --------. 

Plastic limit � 
Natural . water content � 

TERMINATED AT 21.5 FEET 
. .. · ON 3-14-7tt 

. LOG OF BORING 
LOIHI GARDENS 

19-00 APRIL 

usc 

PT 

MH 



I 
I 
I 
I 
I 
I 
I 
I. 
I 

�--1 
· - I 
l 
• 

I 
I 
I 
I 

BORING· 7 

Sample ----------, 

Dry density (pcf) 
Depth (feet) · Surface elevation 145 ·· 

9 Blows 
50 20 

• 
" 

70 ., r-�·t'�-fi�·--41¥._--�J--·jl 

• Moisture content LEGEND 

5--IW'A� 

10 --W"�� 

15--tW�·· 

20 

25 

SOIL DESCRIPTION usc 

DARK GRAY AND BI.;.ACK. ORGANIC I PT 
PEAT 1 VERY SOFT . · .  

GRA¥" SILTY CLAY, MEDIUM STIFF 

GRADiNG STIFF 

BORING TERMINATED AT 20.5 F�ET 
ON 3.,.14.;...74 

ii 

MH 

I :\. ·I 2 .o:• O.D .. split
.
- spoon sample 

· · IT. Und1sturbed nnq sample 

! Disturbed rinq sample 

Liquid limit . ............_ LOG OF BORING 
. LOIHI GARDENS Plastic limit ___,.,! :. ft- � 

Natura I water conterrt � 
f,_.;.--'-G-m_o_Lo.AB ____ --

.
-_-

H
-.A:.""'. -:vv:-�__._l: _x ..... -

X
-N_c_· -. __,l 

I I 
.Core sample 

" 
P Sampler pushed Driving energy:JLtOib.wt. JO"drop w·.· 0 • .J•J vv �· ,� ..... ... ,u, 

1\ ,,.. 



I 
I
I 

I 

I 

I 

I 

I 

I 

I 

-I 

t 

I 

I 

I 

I 

I 
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BORING 8 

Sornpl e ---..,....,......;-'""" 
Dry density {pcf} 

� Depth (feet) 
rGraph 

Surface elevation 151 

.•. 77 
• 65. 

• 67 

• 8 
.10� 

057 

9 Blows per foot 
50 40 30 20 

r. 

10 

9 
• 

" 
9 

0 

-.-

9 

9 
.d. 

I 
I 

. /// - �/// 

I 
..Q. /// 

/// 
/// ://// 

//// 

1G-

SOIL DESCRIPTION 

REDDISH BRQWN CLAYEY SILt, 
MEDIUM STIFF 1 (FILL) . 

_Jt_ ( l({,� I 

usc 

MH 

BLACKISH BROWN SILTY CLAY, ORGANI�IOH 
SOFT 

. 

GRAY CLAYI;Y SILT, MEDIUM STIFF IMH ± .���� r ''"I I I 

15-

-

-

-

-

aoRJNG TERM INA TED At 11. 5 FEET 
ON 3-,26-74 

8 Moisture content ·LEGEND 
i,.iqul� un,u ·· · LOG OF BORING I· 2 .o'' 0.0. split- spoon sample 

I[ Undisturbed ring sample 

I! Disturbed ring sample 

I Cora sgmple 

P Sampler pushed 

Plaatic limit ,...31 ... 
· 

. . . � :=--, LOIHI GARDENS 

Natural. �ate� :�onhlr,rt ····.  . a.:m.o:r...A.Bra-HA."VI7.A.:tx.-x�c. �· Poun.cos.� D:fte:l�r:t� • acn.l Z�ZI.n.-nnc • Oeoloa"Y 
·:,,. : -

Drl_ving energy: 140 lb. wt. �011 drop w: 0. 519-00 APRIL 1974 
PLATE: A-IH 
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I . 
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BORING 9 

Sample ____ ____,............,.;.., ,....---;.- Depth (feet) 

..-Graph 

Surface elevation 159 
Dry density ( pcf) 

9 Blows per foot 
50 . 40 30 29 .1.0 

50 • 

54 e J----+------+----r--�"--'1""":; 

n • L-��r--1---1 
� �02. 

64:. 

8 Moisture conten.t LEGEND 

I z .o" O.D. split"' spoon SI'Jmple 
II Undisturbed ring sample 
! Disturbed ring · sample 
I . Core sample 
P Sampler pushed 

0 

K 

5-

SOIL DESCRIPTION 

REDO ISH BROWN CLAYEY SILT., . 
MEDIUM STIFF . 

usc 

MH 

][l� 
Q 

GRADING GRAYISH BROWN IN COLOR MH 

211. 

DARK BROWN ORGANIC CLAYEY SILT 
AND PEAT 

DARK BROWN CLAYEY SILT., STIFF IMH 

DARK GRAY ORGANIC PEAT., SOME I PT 
Y//A'-� ORGANIc sILT" SOFT . 

25_ REDDISH BROWN CLAYEY SILT WITH IMH 
BASALT CHIPS., STIFF TO VERY STIFF 

J II II 'I· .... . . - I I 

3(1-

-

BOR lN(; TER.� INA TED AT 26. 5 FEET 
ON ;)-26-74 

LOG· OF . BORING 

�::::;. :::::_A '� "'1 LOIHI GARDENS 

Na_turcil 'Water �onten-t� o:eaoL.A.3Iii-�.A.'VO"A.U, XNC. 
rt::M,I.�� Bnatn..innc •

. 
Bcitl Encnn .. nna- • Oeoloey 

Driving energy:l40 lb.wt., 30'&rop w:· 0. 519--00 APRIL 1974 
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< 
- - - - - - · 

I -1 �150q I . ls-I at 8.51 I I I -

1000 

MH 
0= 20° 
C= 610psf 

a-3at61 

MH 
0=22.5° 
·C=540psf 

500 . - -

500 1000 1500 2000 
. NORMAL PRESSURE CPSF) 

DIRECT SHEAR TEST 
GE:OJ:..A..BS-H.A.'W".A.l:::I. :INC. 
:roun<�aa'nn .A 1801l'JICDar1�1ne; • Oac:>loau• 

DATI: . I wo. 

APRIL_ 49_, 1974 519-00 

PLATE A-2 
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U3"� I� I I .1- I 
.I . 2 .3 .4 .5 .6 ,7 .8 .9 I 2 .3 4 5 -6 7 8 910 

:sOIL TYPE 
DRY DENSITY"" PCF 

MOISTURE 0/o 

LIQUID LIMIT 0/o 

''.\PLASTICITY . 
INDEX 0/o 

NORMAL PRESSURE, . 

· OH/PT 

58 
71 
?2 

21 

KIPS PER SQ. FT •
. 

BORING NO.5 

DEPTH: 5' 

CONSOLIDATION -TEST . DATA 

W. 0. 519_.-00 APRIL 2.9, 1974 

G:S:O:r...A:BS-::B:.A.VV.A.:t:t. XNC. 
�-�u.on mn.,n .. nn• • eon ltn¥ln•�t·u·1• • Oeolcay - . - -- . - - . 

. - - . .  · -··-·-- · I .-.��. 
PLATE A 3A 
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.I .. � . 3 . 4 .5 .6 .7 .8 . 9 I · 2 3 . 4 5 6 7 8 9 10 · 
NORMAL PRESSURE, . KIPS PER SQ. FT • .  

'"SOl L TYPE PT 

DRY DENSITY- PCF 41 
MOISTURE 0/o 114 
LIQUID LIMIT ·· o/o 

,PLASTICITY 
INDEX 0/o 

BORING NO.6 

DEPTH: a• 

CONSOL.IDATION, TEST DATA 
'd. o. 519-00 ·APRIL 29, 1974 

G:S:OLABS-H:.A.VV'.A.:t:t, X·NC. 
�a.� lltntPn .. nl'1tl • Bc�l 1Ct'4rln•l$rin.i: • O.Olo•Y 

PLATE A-38 
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SAMPLE NO. B-2 DEPTH --=2-' --=5:.-'-��,__ 
SOIL TANNISH BROWN CLAYEY SILT CM�}. 
LOCATION LOIHI GARDENS 
' . 
OPTIMUM MOISTURE CONTENT...,:;3'""""5°�"6 __ __,_ ____ -.....;o;-_ 

MAXIMUM DRY DENSITY 86 PCF _· : 

METHOD OF COMPACTION ASIM 01557-72 

MOISTURE CONTENT IN °/o OF DRY WEIGHt .• I . . 
13

0
0 10 20 30 4() . ... . 50 

....,: 
11.. 

120 . --- -

.110 t-------+-.......,...,......------1---....,..., .......... -r,------t--..-..,.._...___--+ 

:j. - . . . . ' 
UJOO -- . 
...... 
(/) 
m 
...J 

� 
>-
� 90�--------�--��--+-------�t---�----t=�----� (f) 
2 
l.iJ 
0 
>­
n: 
0 801 . .. · ·  I. ul··. IN . . . 1 

• t"� 

:- .. /.,:· <. �. ·. 

70 
J 

COMPACTION TEST DATA . 

. !I 

t: 

f, 

��- . ,�-�-
1 l �------ • -••o�o� • � J . 

;j 
' 

w. o. 519-00 APRIL 29, 197< I 
G::lll.O�li!I-HAVV..A:r:r. INC:. 
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