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WALTER LUM ASSOCIATES, INC. 

CIVIL, STRUCTURAL, SOILS ENGINEERS 

MR .o BARRY OKUDA 

.�>!:· 

I 
WALTER LUM 

EDWARD WATANABE 
EZRA KOIKE 

1019-A UNIVERSITY AVENUE • HONOLULU, HAWAII • PHONE 990-471 

February 7, 1967 

Kaiser Hawai 1 Kai Development Co. 
P. o. Box 2997 
Honolulu, Hawai 1 ·. 96802 

Dear Mr. Okuda: 

Subject: Kaluanui Un:it Z & Part of Unit 3 
Preliminary Sol 1 Report 
(for apartment and resort development) 
Chapter 23, Revised Ordinances of Honolulu, 
1961 As Aine11ded 

In accordance with yo\.tr request, a preliminary soil explorat�on was made 
for the proposed grading in Kaluanui Unit 2 & Part of Unit 3 at Hawaii Kai, 
Maunalua, Oahu, Hawaii. 

The proposed freeway 'fill divide the site into 2 parts. The portion makai 
of the free'f8Y will be Kaluanui Unit 2 and the portion tnauka of the freeway 
'fill be a part of Unit 3. 

Twelve exploratory borings were mad.e at the site. The s�te is generally 
level makai of th,e proposed freeway and slopes gradually upward toward 
Kaluanui Ridge maut<a of the freeway. A natural drainageway or pond covers 
a portion of Unit 2. At the time of the exploration, most of the site 
was being used for stockpiling dredged materials. The underlying sol 1 
conditions can be generalized as mainly l to 4 ft of. fill u11derlain by 
dark gray clay, silty sand to dense sand near the ponds and 3 to 8 ft of 
medium to stiff, silty clay underlain by dense black sand in _the upper 
areas toward Kaluanui Ridge. 

From the field exploration and laboratory test results, it is our opinlon 
that the site may be filled for the proposed apartment and resort deve iopment. 
If material is imported or stockpiled material is used for the constr"t.tctiori 
of fills, the borrow material should be tested and approved by the soil 
engineer. 

Unforeseen or undetected conditions such as soft spots or water seepage 
may occur in localized areas. These situations wi 1 1  have to be adjusted 
in the field as they are detected. 
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MR. BARRY OKUDA, February 7 9 196 7 2 

All work should be done in accordance with the requirements of- C�apter 
23, Revised Ordinances of Honolulu, 1961 As Amended and the recommendations 
contained herein. 

Light structures up to about 2 stories can be supported either on stiff 
existing ground or on properly compacted fi Us. For multi-story or heavy 
structures, additional soil investigation should be made. 

The report includes a boring location plan, boring logs, laboratory tests 
and recommendations. 

EK:vi · 

Respectfully submitted, 

,WALTER LUM ASSOCIATES, INC. 

�� 
Ezra Koike 
Profess{oJ:lSl Engineer 
Hawaii No. 1450 
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KALUANUI UNIT 2 & PART OF UNIT 3 PRELIMINARY SOIL REPORT 

(for apartment & resort clevelopment) 

HAWAII KAt, MAUNALUA, OAHU, HAWAII 

SCOPE OF EXPLORATION 

The purpose of this exploration was to determine soU ,conditions of the . 

proposed site, Kaluanui Unit 2 & part of Unit 3 at Hawaii Kat, Maunalua, 

·Oahu, Hawaii, for apartment & resort development. 

The rep.ort includes field exploration, laboratory tests and recommendations 

regarding the native soils at the site. 

FIELD EXPLORATION 

Twelve exploratory borings wer:e made at the site.
·· The locatlOI\S of these 

.borings are shown on the Boring :Location Plan. Descriptions of the 

underlying soils are shown on the Boring Logs Nos. 1 thru 12o 

Both disturbed and exploratory thin-wall-tube samples were taken during 

the boring operation. Soil samples were visually identified and tentatively 

classified in the field. In the laboratory, they were subjected to 

appropriate tests. The field identifications and classifications were 

then reviewed and modified to conform with the results of the laboratory 

tests in accordance with the "Unified Soil Classification System." 
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LABORATORY TESTS 

Laboratory tests included: in-place natural density, moisture content 

and unconfined compression; Atterberg limits; specific gravity;. gradation; 

expansion; CBR and consolidation. 

A list of the standard field and laboratory test methods used for this 

project is 4ttached. 

A summary of the'results of tl'te laboratory tests is given in Tables IA 

thru IC. 

SITE CONDITIONS 

The proposed project site is located at the foot of Kaluanui Ridge. The 

proposed freeway will divide the site into 2 parts. The portion makai 

of the freeway will be Kaluanui Unit 2 and the portion mauka·of the 

freeway wi 11 be a part of Kaluanui t1ni t 3. 

The existing topography for Kaluanui Unit 2 is gep.erally flat, about 

elevation 5 fte There are several small ponds or drainageways within 

the site. ,The elevation of the water level is about elevation 1 ft. 

The existing topography in Unit 3 generally slo.pes upward from the 

proposed freeway toward Kaluanui Ridge. 

At the time of the field explorations, much of the site was used for 

stockpiling dredged material from Kuapa Pond. The stockptie area is 

outlined on the Boring Location Plan. The heights of the stockpi te vary 

from 6 to•to feet. ·Part of the site is overgrown with brush. Boulders 

were found scattered around the site. 

-2-
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The soU conditions encountered at the site can be generalized as .follows: 

..• 

_:, 

1. Katuanui Unit 2 (Makai of the Freewax), 

.The s\irface so Us may be described as 1 to 4 ft
: 

of fi 11 

underlain w�th dark gray clay. Below th,e clay was silty 

sand and dense sand. .·. 

In the ponds, the water is about 1 to4 ft deep over about 

2 to 5 ft of soft mud.· Underlying the mud is medhun, gray, · 

. 

'··· ' 
· sUty clay wit:h sand and coral f-ragments, below whicb ls 

black sand. '.\· . ;_• . . :,:·· 

' 2. 

':> 
Portion of Kaluanui Unit 3 (Mauka of the Freeway) .. . ·  . 

The surface sons in the higher areas were _mainly �di\1111 

to stlf�, silty clay urtcterlain with dense black sand. 
. ·- . � ·, .. 

Coral 

was encountered at Boring #2. A rock format-ion or boulder 

was encountered- at Borings 11-9, flli and #12. 

DISCUSSION AND RECOMMENDATIONS 

Fill '··' .
' 

,__. ' 

The present plan is to fill the po�s and to construct low fills· 

up to elevation 8 ft for Kaluanui Unit 2 and f'tlls up to about 

20 ft in height for Kaluanui Unit 3. 

Fill in Ponds 

:; 

. . ,, . .
. 

- , . ·.-··.,, 

. ·• .. 

;• . 

Before filling the existing ponds, the ponds should be drained 
' 

. ,. 

:; ' ·.· with ditches or subdrained with pipes discharging to the open.'<·' · 

. � .. �. �: 
re-- ·t .-:�;-_ . _  

�. . ,' 
' 

,\• 

waterways of Kuapa Pond. Fills up to elevation +3 ft may be 
, ·  : .. constrUcted in either of the following manner: 

·:�.> .. :·� . 
-� " 

,·< . • . . 
' :: '  

'!'!3"!1 

. ' . 

• .  
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1. Remove the soft pond mud by dredging and' replace with 

granular material (preferably by dreclging) up to about 

elevation +3 ft. 

2. Use granular material (6 in. -minus sizes) up to about 

-elevation +3 ft. The material may be either crushed 

rock or dredged: coral with the minus No. zoo sieve 

sizes less than 15%. Mud waves or mud pockets that 

are formed should be removed. 

Stirface settlements will-be quite variable if alternate 2 is used. 

Alternate 1 wou1d be the preferred methoc! of filling the pond. 

After placing the material up to about elevation +3 ft, the e�tire 

. surface of the working platform area should be proof-rolled with 
' . 

heavy vibratory equipment. All soft spots that are detected should 

· ·. be dug out and replaced with select material. 

Settlement gages should be installed and periodic level readings 

taken to observe the progressive movements, particularly if Method 

2 is used. 

General Fill 

The construction of the propos_ed fills above elevation +3 ft should 

be done in accordance with the requirements of Chapter 23, Revised 

Ordinances of Honolulu, 1961 As Amended. 

1. All stockpiled materials on the site should be removed to 

the original stiff ground. 

2. All vegetation on the site should be removed • 

.. 4"! 
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3. AU soft material at the surface shou.ld be scar I tied, 

recompacted ·and shaped to drain. 

4. All hard spots along the existing haul road should be 

scarified and recompacted to match. the densities of 

.the surrounding sons. 

s • the stockplled materials vary from pile to pile • .. the 

material to be used for the construction of fills 

should be selected and tested by the soU engineer • 

the better materials should be used within the ·top . ·  

two feet of the finished grade. 

-.--

�· •• :. ; .t 

'• 6. Flll should be placed in approximately level ·lllYers 
,;:-· 

starting at the lower end of the fill and working upward. 
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.· 7. FlU should be compacted In thin layers to at least 

90% of AASHO t-180-57 density. 

./ 

. ·· Slopes 

,•;• 

.·Cut slopes of 1% horizontal to 1 vertical or flatter would b8. 

preferable. · Slope ratios for cuts In roc:k may be about·. % to 1 

and preferably 3/4 to 1. Fill slopes should be 2 horizontal to 1 

or flatter. 

If stope hdights greater than 20 ft are considered, 8aftowlde 

benches should be placed at height Intervals of about 15 ft 

·.:
-
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. 
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in both cuts and fills to satisfy the City and County of Honolulu's ' 
c 
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For protection against erosion during construction, it ts recommended 

that runoff water from rainstorms be controlled by berms or other 

approved methods. 

. Slope planting is recommended on cut anc:t flU slopes to mlnlmlze 

erosion.- For addltloi1a,l Information, see the attached "P�oposed 

Specification for Planting." 

Drainage 

Runoff from rainstorms would.- be rapid on the portion of the proposed 

site located on the slope of Kaluartui Ridge and drainage for runoff 

water should be controlled. 

Foundations 

Recommendations for construction are: 

le All underground utlllties should be placed after the 

2. 

fills are constructed ·and before the construction of 

houses. Flexl ble connections are recommended especially 

where llnes cross structures and where llnes pass from 

compressible to stiff groUnd. 

In the lower areas, the construction of surface structures 

should be delayed untll the settlement readings Indicate 

that much of the primary settle�ent has taken place and 

the estimated i"emalnlng settlement can be tolerated 

according to the llmlts defined by tbe designer for the 

structures and utllltles. 
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3. Bearing values for a given son usually vary with the . 

. sizes and depths of, the footings. For light, short 

span structures placed directly on compacted ft 11, the 

... , ·�·: r;. 

following v�lues m�y be used: 

• •  ,1 

'· 
> 

. ·, .. ·, 

a. About 2000 p.s .• f• in the areas mauka of the· 

existiilg ponds, generally above the existing 

elevation +5 fte 

b.· About 1000 p.s.f. ill. the lower areas generally 

where the existing surface elevation is below 

+5 .· ft.·
. 

To minimize the effects of differential 

'
settlements, the use of deep grade beams is 

•' r • •  • •  

recommended around the periJ:Deter walls anc:J, under 

bearing walls. The footings should be placed as 

clos·e to the surface as practicable� 

4. For heaVY structw:es or structw:es"of 3 or more stories 

in height, additional soU investigation should be made. 

5. &icause of the downhill creep effect, some settlement may 
' . . . 

occur near the tops of slopes. Therefore, for·slopes 

about. 15. ft or higher, buildings shoulc:J,. be placed about 

15 to 20
, 

ft from the tops of slopes. 

6. Construction of retainipg walls· on Side stopes sbould be 

avoided unless the underlying materials are of a stiff 

to hard consistency.· 

·.:.· 
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7. Good surface drainage away from the found,ations of the 

proposed structures should be maintained. · 

Roadway , , 

If select material is used within the -top 2 ft of finished grade, 
; . . 

. . 

the· pavement thickness· for the llght residential traffic anticipated 

may be estimated as follows: 

1 • .  Wearing course: 2 ·in. asphaltic concrete · 

2. Base course: 6 in. base course 4irectly over � prepared subgrade. 

Local adjUstments l;'egarding subbase require!l)ent:s can be made· in . 

· . . the field in, accordance with the design standards of' the City and 

Coul\ty of Honolulu as soU conditions a:re encountered hl the field 

at subgrade levels. 

It is recoiDIIlended that the subgrades of roadways be shaped to drain. 

Outlets should be placed at low points of_roadway proflles to avoid 

water pocketing by running bleeder pipes into catch basins at low 

points of the subgrade. 
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PROPOSED SPECIFICATION FOR EARTHWORK , 

KALUANUI UNIT 2 & PART OF UNIT 3 

General Description 

�- �-.' .r;,. 

,. .. 
· This item shall con$iSt of all clearing and grubbing, removing of 

exlsttng· stockpUed materials, preparing of land to be filled, filling 

of the land, spre·ading, compacting and te$ting of tlte fill, and all 

subsidiary work necessary to complete the grading� 

Clearirut, Grubbing and Preparing Areas to be Filled 

All vegetation and rubbiSh shall be removed, Piled and burned or 

d·isposed· of, leaving the disturbed areas with a neat, debris-free a.,ppear:ance. 

The existing ponds shall be drained or subdrained with outlets to 

the open waterways of Kuapa Pond. 

All topsoil and stockpiled soils shall be removed to the original . · 

stiff grou,:u:l. All topsoil encountered at finish grade shall be scarified 

and recompacted. 

All hard surfaces along,_ the existing access roads shall be scarified 

down to stiff soils to match the densities of the surrounding sons. 

Where fills are made on sloping areas steeper than 5 horizontal to 

1 vertical, the ground at the toe of the stope shall be benched to a 

generally level condition. As the fill is broUght up, it shall be continually 

keye4 into the stiff natural ground by cutting steps into the hillside 

and compacting the fill into these steps. Ground slopes which are flatter 

than 5 horizontal to l vertical shall be benched when considered necessary . 

by the Soil Engineer • 

L 

-1-
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Materials 

Fill material in the ponds shall be granular materials (6 in. min:us 

sizes) up to about elevation •3 ft,. The material may be either crushed 

rock or dredged coral with the minus No. 200 steve sizes less than 15%. 

Fill material above elevation +3 ft shall consist of soils approved 

by the Soil Engineer. The soils shall contain no more th�n a trace of 

organic matter and no particles larger than 6 in. in diameter. Also, it 

shall contain no 1110re than 10.% cobbles larger than gravel and smaller than 

6 in. in diameter. Fill material placed in the top 2 ft of fills shall 

contain no more than 30% gravel and any material targ�r than gravel. 

Placing, S£reading 
_
and Com£acting Fill Material 

Fi 11 in Ponds 

Alternate 1, the soft pond mud shall be removed by dredging and 

replaced with granular material. Alternate 2, the granular material 

shall be rolled into place and any mud waves or mud pockets that are 

formed shall be removed. The granular fill in ponds shall be brought 

up to about elevation +3 ft and rolled with heavy equipment. The 

entire surface of the working ptatform area shall then be proof-rolled 

with heavy vibratory compactors. All soft spots that are detected 

shall then be dug out and replaced with select material. 

General Fill 

The selected fill material sh�ll be placed in level layers which, when 

compacted, shall not exceed 6 inches. Each layer shall be spread evenly 

and thoroughly blade-nllxed during the spreading to insure uniformity of 

material and uniformity of moisture content in each layer. 

-2-
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No rock or co))ble.s shall be allowed · to nest and aU voids between . 

rocks must be carefully fi11Eid and compacted with small stones or 

earth. 

·When the moisture content of the fill material is below that specified 

by the Soil Engineer, water shall be added until the moi�ture content 

is as speciffed and assures a thorough bonding during the compacting 

process. 

After each layer has been placed, mixed and spread evenly, it shall 
' ' 

be thoroughly cOmpacted to not. less than 90% of maximum density in 

accordance with MsHO Test No. �-180 ... 57 or other density tests whlch 

rwUl obtain comparable results.; Compaction shall be with sheepsfoot 

rollers, multiple-wheel pneumatic-tired rollers or other acceptable· 

rollers. Rollers shall be able to compact the fill to the specified 

density. Rolling shall be accomplished while the fill material is 

at the specified moisture content. The rolling of each layer shall 

be continuous over its �ntire area .. and the roller shall make sufficient 

passes to insure. that the desired density has been obtained. 

Field dens.ity tests of the compaction of each layer of f.ill shall be 

made by the SoU Engineer. Where sheepsfoot 7;01lers are \JSed, soU 

may be disturbed to a depth of several inches; therefore, density 

readings shall be taken below the disturbed surface as often as 

necessary as determined by the Soil Engineer. When these readings 

indicate that the densl ty o� any layer of fill or portion thereof is 

below the required 90% density, the particular layer or portion shall 

be reworked until the required density has been obtained� 
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The fi 11 operatfon shall be continued in 6•in. compactec! layers, as 

specified above, untll the fill has been brought to the finished 

slopes and grades as shown on the accepted plans • .  

Soil Engineeri,M Services 
\\,_ 

The Soil Engineer shall observe ·the filling and compact-ing operations 

and make necessary tests in accordance witb the guide specifications. 

Rainy Weather 

No fill material shall be placed, spread or rolled during unfavorable 

weather conditions.· When the work is inter!:"UPted by heavy rain, fill 

operations shall not be resU1lled unti 1 field tests by the Soi 1 Engineer· 

llldicate that the moisture content and density are as previously specified. 

'. 

I 
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PROPOSED SPECIFICATION FOR PLANTING· .·· ' . :�, . ,- . • 

·. .·•. 

·;
· ;t, 

. -·'· KALUANUI UNlT 2 & PART OF UNIT 3 :. i< .. ;. .. . .· \ •' );f> X: > (. 
'·, ! ·. · ; 

·.· ... 

. J:'lant!ng materials shall' be hunnan grass,. buffalo grass, and 

�·._: ·. ' 
. ·\ 

, •  •" 
·\. . 

'• man!en!e. In damp are'as where man!en!e will not· thrive� hunnan grass 

·shall be planted _and in shaded areas, buffalo g-rass shall be planted. 

"< ·.·.,; 
'· 

•' . t:. 

.. 

Planting materials shall be obtained by digging up, luxuriant 
·".· 

grow�hs from areas that are free of seeds, roots, plants, and grasses 

are objectionable. Plant and water within 24 hours after digging 

from original growing positlon. 

Grasses forplanting shall be in approximately 4 ln. runners.· 

· .. Planting shaH be done in stag.gered rows 12in. apart over topsoiled 

.:·� 

.. :• 

·, ,I· 

;.:: 

·� .. ·,· 
·. � 

,..· areas. After planting, cover with ·additional 1/2 in. : topsoil. Flat 
. ... ·:;: . . . > 

.
. �: 

areas shall be rolled with a lawn roller. Water soon after plant.1rtg,· ·" ·· .. 

continue daily until growth is sttff!cient that complete cover has been . :. ··:�'· . 
. K . ·;· 

achievedo In any area where grasses do not become established, runners 
� .. ' 

shall be replanted. 

, 
1:: :{ 

.: ·�··: . ·. · 
.. , 

·�· ,, 
·Apply 10-10-2 fertilizer after 2 to 3 months at the rate of 800 lb 

.. •' ·::·;:·'·. i;�: . 

·i ·. ",. 

'•.•' ... 

. , 

····:·.·.·· 
··r · 

f 
··�! 

. ·· . , ::. 

·,•' 
. : .. �· 

. 

··.: 

. per acre. Initial maintenance shall be continued untlt stabltlzat!on has 

been reachedo 

•'. 
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PROPOSED SPECIFICAT.ION FOR BASE COURSE 

.... ·', 

KALUANUI UNIT 2 & PART OF UNIT 3 

., 
. :· 

·>' 

�t 
:: . 
'i 

--�-
'· 

:{ 

t· 

� 
; .

.
. 

. .!� . 

··, 

.. The base. cours·e for use under . 
floor slabs shall, 'coruiist �f clean 

crushed rock, gravel, coral, 'cinders or other material ·as approved by 
.. · .. 

the Soll Engineer. It shall .. be .f7;ee from adobe, organic matter, and 

other such deleterious substances. 

Grading 

The base course material shalt have the ,following gradation:. 

� %Passing 

2" Sq. 100% 

(14 0 
.. c.·· 

. ,I 
. �1. 

Compacting , .::. 
·, 

- i 

The base course material shall be thoroughly compacted with 

vibratory or other approved equipment. 
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WALTER· LUM ASSOCIATES �� 1019-A UNiVERSITY AVENUE • HO.NOlUlU, HAWAII 96814 • PHONE: m-m 

Boring Log . 
PRoJEcr KALUANULUN.Il 2 --��---PArn_-DEliNII 3. _ :�:�Gw:��E-!S-w.J....M.........-As-�e�.··' 

No�•t• ,,_z4�:b 

LOCATION HAW.E.lii<A[M�Ut:;JA[UA;:··oAHU-.•.. HAWAIL.� Field Party MANifOLD . MA.E,SH!tw . MAI<AUtA 
. . . . . 

Type of Boring AlJGff{(M013!LE) Die�. _ _..:3"--"-' _ __;___ 

5 ' + �. 

HAMMER: Elev. -�-=-- --- Datu:m 

Weight 140 L�. 
Drop 30 " .. 

Water level 5.0' I j I 
SAMPLER, 2" 0. t;>. THI� Wt.L� TU3E 

.,_ \0' OOA>\ I 
- Da_te ) ) -.'2.?/·qbL 

-� .: ! 

"PENETRATION DATA 
.. Standard 211 co.·d• thin 

� 
DESCRIPTION i: j 

2 • ,� .. 
.! .!..; . �..; a. u � au 
E t..: .'!!'#, �..: 

j Split Spoon w· 1-1. T. b ..: ..; "'..; Sampler a · · u e 
� � ! � Blows Per Foot Sampler 2-· EC� : �· ±�--�:=:::::-__ o ... � :t � 0 :) .; o 10 2o 3o .o�o Blows/0. 5' 

DENSE 61WWN ·, �D'f . 
·-G�L5 W/ CO� Ft<AGM�MT5 

(FILL) 

�FT !/ARK _ G�'( CLA. 'C I . I . ..... . .• . wj S\-IELLS . _ _ _ _ _ _ __ _  _ 

LOOSE ·,--GIZ,A'i __ _ 51LT'r :#JO 
. wl CORAL . ftzAGME�I:)_� . 

. DENSE . • 5UGHTL'l' . . C.EMEI.JTED 
WHITE 5AtJO 

* ELEVATION ESTIHATED 
FROM GRADING PLAN 

-

·cr��- . \ . .-._ 1-A .. . ·•'b, • ·' �· �.!•. 
· . . �:·, 

J. ...�. f..,· 
, 

U I ,  I .: 
� ' 

. 
1-B 

.� 
5�---· 

10& I �� I% _II�Qoo ·--

lOG. I 56 .. I (,?)�-JZGOO 17050 

1-c. 1115 ·r-,·�r� r:�rrrno·�� 

15' 

" �". ,· ,, 

'� . 
:o: 
;,- •' 

' ' . .  ·> 
l ,• '� . l· ' 

'i "� ' 
'• 

,.1 '• 
.. ! • � \ : '.' ' . ' .  •i',·' 
. � . . ' � " t 

·: \ '  ' ' • ' 
:l �; . . .  
.. ·' \. 

. 1.:.o �No IRECOVEtt'f�� �---

1-E I .. - k NO l!tECO�Eit'f �- _ 

S/. :s_�- -7S' >s._ __ 

- -- - 2.1; -- 3/' !'5 .. ./5 __ _ 

. - . --�- Ys-;--4/.-.--c­
·5 --/-' . .5. ..... 

. . /.5
·- -�,---

%· 

... --
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WALTER LUM ASSOCIATES IJ 101�A UNIVERSITY· AVENUE • HONOLULU, HAWAII 96814 o PHONE• 990-'471 

Boring Log 
BORING NO. L �et No. of 

PROJECT KALUANU.I UNIT 2. � PART. OE U�IIT 3 .. 
LOCATION �WAII-l<AI, MAUhJALU�. OA�U I HAWAII 

Driller WAL.TE!t. LUM P,.,%0C. • Date I I- Z '- C,(o 
Field Party MANII=OLO J MAE.nl-\lltQ . MAKA.ULf.., 

Type of BorlngAUGER(MOI3\LE.) .. Diam. 
___,.__::.3:..,.11 ____ _ 

------------�----------------�----� 5' t X 
. . 

HAMMER: Elev. - Datum 

Weight . I 40. U3 . _.._.....,._..,.._ ---:-�---r---r---'T"'-"----:---
Drop _ __ 11 

·· 
.Water Level . I , 11 I. I I 1 

II 
. Time 17. : 4 5 r. r-t. 

SAMPLER: l--- Q, \2, JHIJ-..J W�LL . TU!?E. Date It-S -C:ib 

.t � 
DESC.RIPTION :; .! 

. p, t � . EL.�- '5' f ie·-- 6 m � . . - -- ::::::::-...... -

. � 
�- � -i � � 
" ..: u f...: . .  
Qu .:. au �� .. .a: .'!! � i"' .a: 8 .a: � � c5 :!i 

PENETRATION DATA 
.. Standard :.[2''.o.d� thin 
�;.; SpSi.t Sp�o-n '�all Tube 

!! � Blow�Prlfoot Sampler 
� o 10 20 30 o Blows/0� 5' 

roo 1 to 1 s� 111700' """""" 
VE!t"f 5TIFF ..t Ble.OWI.J. _, 

SANti'f . L..lA "( WI · 

�OMt . . --- GRAVEL-

MEI?IUI.A liEN� I 15LACK ---�- ·. 

· _ �ILT1 SANO _ . . . __ _:__��: 

'CORAL 

* ELEVAtiON ESTIMATED 
FROM GRADING PLAN 

.., 

-1 

-
·-

5-

-
-

-

-

10---

I"" 

& ru. z-� J�,.n 1 
I] i 

'l I · ' ,' iJ 

10} I ��-' �1 [-:-�:I -

I Z.I.I30 .. I.,l 1_:-_�L= 

I� 1�1 'l-t:> I - I 40 I -­�u, . 
»:�lli i ' -;:::: 

---l I i 

-
-
-

15.-

· ��· :· ; ,; ' •' · · '"�"'' "" ·v·•-·:.· .·;r"-� 

---1 .......... - · ·  

.. \ 



.� • .-� .:,. ....... ·'l' 

• 

e 

:e. 

WALTER . LUM ASSOCIATES I] 1019-A UNIVERSITY AVENUE • �ONOLULU, .HAWAII 96814 • PHONE: 990-471 

Boring Log 
PROJEcrKALUANUI U�lT 2 �. PART Of Ut-JIT 3. 
LOCATION 1-!AW�\\-J<A\ I �A.U!-.\ALUA.OAHU I HAWA.,Il 

BORING NO. 3 Sheet No. of ----
Driller WAI..TE!t LUM A??fJC. Date II- '2..,- bb 
Field Party MA..N!!="OLt? 1 MA.E;,!-J!te.O 1 M.b.KAULA. 
Type of Boring AUt;E!{(M0!31 LE.) Diam. 3'' · · 

. 7'+ � HAMMER: Elev. __ _.:...-.:-=-----.,..--- Datu.rn ---'-;_'"--"-"-----

I 

Weight /40 U3. 
Drop . 3 '1 Water level. 5.5' I I I 

SAMPLER• Z" a.v. THIN WALL IU5E "- Z•JO rtJ I 
· · · · · ·· 

· 
· 

Da.te 11-2.'-�6 

DESCRiPTION 
� 
-= 
2--E·[ :. • ·-:f-� - a -- . ..::::.....1, __ _,______ 

S �f[r� IS�m� wjCOY(AC� 
FRAGMENTS' 

. 

. MEI?IUM I GRAY CLt:..\ 

MEDIUM , . GRAI_:-SILN -�SAND W/ SHELlS � COr<AL __ _ 

FRMMEt-Jl'S .
. . � -

. DHJSE. WHITE SANO .-
W/ CoRAL FRAGMaiT5 

'it ELEVATION ESTIMATED 
FROM GRADI NG PLAN 

5 

i 
· i ., r i L 
! 

i 
· :-
1 
i 
I ! .:-
! 
I lOT 

'! '-'-
\ 
� 
I 
il..-
-

15-·-1 

t. 
w 

0 z 
.!! 
� .:; 

. 
.: 

c • �8 c! u; u 
... u .: 

�a: ·5 '1/. � 

. " . .!(; 
�a: 

Q 

! 
PENETRATION DATA 

.. Standard 2" o.c!. thin 
. 1 . Split Spoon wau Tube 'i.., ., "' Sampler �::! �::! Blows Per Foot Sampler 

=> > o 10 20 30 40 Blows/0. 5' 

I I I I 10(-, - I"!- ; -· ... /-5 . 1'5 ·--

)-B l1bfl4cff6B-I�z(xfl� .r.s·:· x··�-� 

�I ?-C llZ.t L3.6�J��O�JZ:200 ·­
. 5[ ·-7/. ·­r5'_ /:5-� ..: .. 

� � 

� 
•:, ;· 

�; . \ 
.,-, '. 
�·.'. ,-� 
. : � •I • 

' t I. 

. � ,� i .: • 
. 

. ' .. 
iu= . ' 
, .. r 

'� .�. ' I • ' . . 
• !. ;. 
'i • 

?47.1 .. ___ I( No· lieECOIIEl�:n ·--:-

,T� , : L: I )-E I .. IC �0� I rZ�OVER.�'. ---

%· 

SO/, /'0 

• •• 1 .. ...... __ 
- ·j• ' ,':'·.-· :·<·=:-:--,,-. -.-�;;;;;-:i�-:::-:-;·-·· 
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WALTER LUM ASSOCIATES I 101'1---'A UNIVERSITY AVENUE o HONOLULU, HAWAII 96814 I PHONE: 990-471 

Boring Log 

PRoJECT KALUANUl--�uN.li z J _.PARr· or UNIT 3· -
BORING NO. 4 Sheet No. of __...__........_ 

·u 

.

. 

WAL1Eit. LUM A??Oc.. Date It-(,-(.(., D�l� ------ . -

LOCATION HAWAI!-KA.\ I MAU�IA-LU� I Q&H\J I Hb.'NA.\1 Field Party MA):J\FOU2 1 _ MA];$1-\11?,0 1 MA.K.h,JJLb, 
T · f Boring.6-.UGHMeCULLOCr\ Diam. 3" · ype o . __ 

* ___ _;_ ___________ ....;..;.. _ _..-.,.....,..,.......,_....., 
Elev. 

!1' :!:: 
HAMMER: Datum _ _,;.....:.,......;.,.;__; __ _ 

Weight lO Ll?. ?LEIXtE ·HAMMer; wate� L�ei 1\!0T "EI-JfOUIJTE�E# I \ 
Drop'--------------

SAMPLER: 2" O.D. THIN WALL TU\3E. 

..: � 
DESCRIPTION 

-a 
EL.::: 17 '± * � � 

�TIFF TO V�tt'( �TIFF,. 13�0W� 
SILT'l' CLA'( 

-·-------
�
-

VER.I ·sTIFF, LIGHT BROWt{-=-_ 
: -'SANDY SILT w/ :��-= 
: DECOI/lP05Et:> ... I'(OCI(. 

DENSE _, __ .v.3LACI("_ .. 5At-JD::=--

* ELEVATION ESTIMATED 
FROM GRADING PLAN 

_, 

-

-

--

s-

-

....., 

-

-

lo-· 
-

-

-

-

-

� 
w 

Ti.rn_e..-:_ :-::::"'0'"':'�+---+---+-----11---­
Date -1'1.·��C\., 

.; c1 � � Standat:d 2" o,d, thin 
z � • B .; u 1 Split Spoon w ll T b 

a. P ENETRATliQ�p_,�_y�-� _ ___ 
. 

.!! � j . � ..; � ..; ., ..; Sampler a u e 
� ; ..: i tft. .  �� � � � � &lows Per Foot Sampler 
� 3: =: a :::. > o 10 20 30 o Blows/O,S• 

4-� l!lfr�sntT41�or---:_-l �--�--�--- , - _-,x�· ..
.
. __ _ 

-� . 2t I �--�---I - �-- r -�-�--� 
. 

:rs· 
.. . 

lOS l_ l L.IJlL ��J�;::-� I :-1.- -�-- I� ·1 -- --�Y,:/ 

-o-::;;,.--;-�-;--:-:-:-:�rr.=.{.�.,,. 
·· -
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WALTER LUM ASSOCIATES fl 1019-A UNIVEI!SITY AVENUE • HONOLULU, HAWAU 96814 o PHONE: 990·471 

Boring Log 
BORING NO. 5 Sheet No. ---- of----

PROJECT. KALUANUL 'UNIT 2 J- PAIZT. OF UNIT. 3 -
Driller WALTEK. LUM ASSOC.. Date !'Z.- '0 -�Q 
Field Party MAN I FOLP , MAJ<.AULA. 1 M AESH 1 B.O LOCATION �AWAIL·l<AI0 tv1AUijA.LUA , QA\-\U 1 'HAWk.\\ 

_ _ 

Type of Bor:ng AUGEK(MO�!LE.) Diam. 3" . · 

HAMMER: erev 9 t 'k 
- ---=�---'-· -

- • Datum ....-...,...------
Weight 10 L5; �LEOOE. HA!Jt\..1\Elt 
Drop . . . 

. 

.. 

Water L!t�el ro:o' I I I I 
SAMPLER: 2'' O.ti. THIN WA.L\, JU!3E.. : -.-

T.rme ll:5o P.tJ 
-- "-- Date I t��·l.\e 

DESCRfPTION � 
t 

El.: �I±.*--....� 

MEDIUM , t'3ROWI-J .. . . ___ _ _ 

' ' i 
I 
! 

SILH CLA1 w/ �ME 
DECOMP05W . . . R.CCJ<:_�� 

Mt.'OIUM JO STIFF ,_G�l·=_:-� \ SILl\ __ C:LA.\.� __ yjf_�o�: 

bEI-JSE I . 6UGHTL 'f CEN'I��Tf.D 
: - BLACK 5AND 

* ELEVATION ESTIMATEP 
FRON GRADING PLAN 

-
-
--
-

5-:-

-
-

10-

-
-
.,.. 
-

15-

t 
ill 

i .. ii 
E 
cl1l 

.: 
� . _.g 
CIJu! u 
cv 1ii �..: �ill! 

• c: • ..... Q • . � � ... Q 

a. 
E 0 

u 
..:u: 
Su! c:A. ::;) 

PENEtRAtT6N DATA 
:; Standard

--
- 12" c,:-4�-- thip 

� . Split Spoon Wall Tube "'..., Sampler � � Blows Per Foot Sampler > o 10 20 30 40 Blows/Oe 5, 
Ir-A lOll 39 171 I._: I l�oo I I I I I ... Ys· . . /.'5· --

1•] 

·t 
N 

• � 1 • ' .  ; . ' .  
i'· 

: l' . .  
� ·I •• 

>·��: •> " . .. 
'. : ... ·j • .. � 

.,. � . 
• ·l ' 
._;. 1.'• 

! • � ' . :. � . . ; .: .�-

7::13 1110�1:3:4:�: I �2. -1_:.:::: -�---�-

_7_::e�·1:� It� l�ztJ ��--r:·-----

_ , _____ , 5£,----cZS£-;-- ­
/'S _,1'5 ..... 

- 4-£·· -- 4/ . -

___ J:L_ ..(-.5�-��--

- -· 

... , __ _, - ·-- --

%�:-�·:_:-� 

l I I I H I I I I I I I - I I I - I' " 'I , •
· ' ' � . • ... �. : ,,, • ···-· . . ';'". ·- - . . 

: � 
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wALTER 'lUM ASSOCIATES II 1019-A UNIVERSITY AVENUE • HONOlULU, HAWAII 96814 • PHONE. 990-471 

Boring Log 

PROJECT KALU�NULUNiT z ·J--rARt-�or-.D�/13 _ 

BORING NO. - -b Sheet No. of 

Driller WALTE.!Z. UJM �Date Il-l- bC;z 

LOCATION HAWAII-I<AI 'MAU�LUA. I OAHU., HAWAI\ Field Party MAE SH !1'?0 _1_ MA..k.AU LA.. 1 MAK\ �H \ 

_ _ _ _  . 
Type of Boring AUGEt{ (MOt3flE) Diam. 3" : · 31 + * ' 

HAMMER: Elev. - Datu1n ...-........;..' -...:.,' _....;.,_:. 

Weight· 14;0 L5. 
Drop 30" 

SAMPLER: ;�" O. t::>. T\-\1\-1 WA.LL TU!SE. 

� 
DESCRIPTION i: .... . � 

----- --·Er= 3 t +-*-- - a 
·- , ._ .. . • •.c·c . •  C ..,-_,-��� 

--

MEDIUM TO STIFF, DARK �teOWN 
51LT'( CLA.'t' w/ SAND _ _ 

� - ltOOT5 ( FILL) 
-

---� 

5-_-

-

MEDIUM TO 5Tlff - 13LACI<.:- - - - 1 -
I -

. - �- - .-.. 
-. 

_; 

SILT! CLAI w/ 50ME _ _  1 

��MEJTs 
COrAL -- - 10-

-

-

-

. -

-·DENSE SLIErHTUfi : CEMENTE.D ns-
BL.ACI<. I 5At..lb . . · _  

. 

* ELEVATION ESTIMATED 
FROM GRADING PLAN 

� 
ii:i 

� 
.s. 
� 
Jl 

Water lev

-

el�' 
Time I :10 !".M. 
·Date • -

I! : -� 
�� ! � ., Q. 0 111: � 

t 
.; 8 
fi ...: ..: ...: 
Q c..i g u; 

z:...: . l:!..: 
Q :::1 

I 
PENETRATION DATA 

.. Standard " o�cf:· thin 1 . Split Spoon Wall Tube "'�-
.. 

Sampler 
�..: Blows Per Foot Sampler 
> o · 

10 20 30 40 Blows/0. 5' 
T�-����� I 32 l9o I7Bool - I I I - I I %· %· 

�I! 
.�� 

Wf � 
' . -

�--13112; 1 34-l n l415o · -

11\---,�n;,-_-,-=-,- -= 

�-DI12.1 3� I ?131 • =�-

� -: . b:.tii�O j 1.5.1104· ,-:-:-� .. 1-�� -

2.;,:-,-- -;�-; ... 
---· -- ' ____ /·5 /5_: __ 

·ls·_: __ %· .. 

2./. . 4;. --­_,/.5�------1·5:_ 

:%.---------·5 - - - --- . -.. . 



'''·• 

... 

···· e 

-

e 

WALTER LUM ASSOCIATES I 1019-A UNIVERSITY AVENUE • HONOLULU, HAWAII 9�1.4. • PHONE: 990-Ail 

Boring Log· 
BORIN� NO. � Sheet No. · - of 

PROJECr.KALUANUL-DNII 2. J PART . OF UNIT 3 - Driller WAI TS.tt. l,-UM A<;{;QC. Date I 2. - B - (,6 
LOCATION HAWA:,I\-KA\ 1 MA,UMA.WA. OAHU HAWAII. Field Party MA�\FOLO . MAES\1\ltQ 1 M6K.I>.U\.,,b:., 

1 
1 

. - . . 
Type of �ring AUGE.f<.(McCUlLOC!i1;am. . 3" .. · 

HA
_

M
_

M
�
E
-
R

-
: 
--......-.-...._.__ ......... _____ ......... _..... --.----.......,......,._........, _ _,.. _--.-

Elev. 
I 51 + * Datum __ · :....-__ .:___ 

Weight \0 · L�. Su:.pc,t 'Mb.M\y\E.I{. 
D 

Water level .. 5.0' I· ·I-- . I--_ I rop . - . . - -
" . Time 3:30 P.H. 

SAMPLER: .2 O.l?. THIN WALL TU!3E. Date 1 t- � -\.l. 

DESCRIPTION 

/ I � 
-= 

EL.=/5'± �! � 
·w 

0 2 z . 
�u; .. ii t� E .. 3: "' 

-� 
lc#! 

·ol c • c!l..., . U  
�..: 

Q 

ci. E 0 u 
..:� g.n �a: 
::::> 

PE��TRATION DATA 
� s tanCfar·�c .. - · z i,--o-�Ci�- -t: hi .. n:- · · 

f _Spli 1:: Spoon Wall Tube � Sampler 
� � Blows Per Foot Sampler 
> o · 10 20 30 40 Blo�rs/0.5' 

1�A.I 1011· 41 .. I 7{Q _I 1w L �--1 .1·_-1 ... 1- I . . - %· X·. 
I 
SOFT TO. ME�IUM --pAR,!( 61WMJ1 -
i 51l1'f CLA 1 _ ' : "-· - ---· . 

i 
l 

� 

-

-
i 
i ' 5-,--4 .v 
ME�IUM TO STIFF I PARICY3tWWN 
! S\Lil CLAI w/ TMCE5 .. 
l OF 'SA.NO 

· 

. 

:sTIFF, //ARK · t3troWN .
-- ---��­

. 0\Li"( CL�I W/ SA'tJO ... 

DE��� BLACK 5AND .. _ 

* ELEVATION ESTIMATED 
FROM GRADING PLAN 

= 

-
-
-

1o-
-

-

....... 

15-·. 

:; '!: ·�!:J. 
' '  l. .,r •1 ,!' �'. : ' ! 
• "'!• i" 
'I '" '!:,; .. • � "!· 
"i·"i• 

... I -·--4L;· . -t.. . ... . ... - ./5 ., -5_--.. 

-- . }(5 ·.· _}.,7.5 i -� 
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WALTER . LUM ASSOCIATES I . 1019-A UNIVERSITY AVENUE • HONOLULU, HAWAII 9681.C . •  PHONE: 990-i71 

Boring Log· 

PROJECT K.I\LUANUL.UNII .Z _ffART OF UNII 3. 

LOCATION �\\V,b.,II·K.f\1 I \AA.UNA.WA. I OAJ..IU .· I HAWAI\ 

BORING NO. 5 Sheet No._ of _ _..__ 
Driller WALTEit LUM A� SOC • Date 12. -I- fob 

Field Party MAESHI!eO .' MAI<AULA 1 

Type of Boring AUGE� (MO!SILE.) Diam • .;...;· -.....;-�-'�'_,' .......:... ........ :.... 
------------------����----� 3'�* 

HAMMER: Elev. -..,.....-.::;....::-:,_ ____ _ Datum __ .;....;'----"---

Weight l 40 U3 . 
Oro '?0 II Water Level ;. Z.' _ 

p 2" 0.0. . THIN WALl,;: .:TU13E. Time 1:15�M. 
SAMPLER: '2.'' Q.Q. '2ll'LI1 �"OOIJ ----'--- -" 

-
Date It· & -� 

DESCRIPTION 

�-- · EL::�: ?J' f - �� 
VE STIFF 131trwt--� . - --­
-� �!71 51LT W/ GUVEL . .  

(FILL) 

59FT, GKA'f .---sAJJt71 stLl 
W/ _ CORAL _ _  FKA.GUENTS __ 

VEK'f- _:OfF�-, G�'f . :; --· _ _ 
. CLA'i w/ �ME �NO=-:: 

- VE'fJ'� �TIFF.- : G""..., --------�-----
. 

r-.. I .,) Lk �--'---·--------- --�· ���b c� �;t,i-�WK ·::_ 
FI<AGIME.NT5 _ 

.. DENSE I J3LA.Ck. . .. · . .
.

. 
5At-JD w/ COKAL 
FltAGMEm� _ .  _ _  

* ELEVATION ES TIMATED 
FROM GRADING PLAN 

�ETRAT!ON -DATA 
. ..: t .. Standard 211 .. o;ci • .  thin 

i.. � 2 • � • 
. . 13· j Split Spoon Wall· Tube - .. •..: fi..: ..: ..:  "'..: Sampler 

- g , , CI ' C •  cn S 1 't .; � .. :;! � ;/. � o � � .a: Blows Per F.X.t amp er 
c!l u:; "' � � a � -� -- o 10 20 30 40 Blows/0;, 5' 

i!l 
i� 

:� 
:� 

i 

10 _'!_ 

!� 
tl, 

�� 

,·�:� _[' 

. : : f' 
•. '· ; 

-

... 

15-

15(]��� ro-o 1 � - , 3a r_-= �-�-�---1 _--
. . . .  

-. 

I I I I . %· 17-s� 

-I/ - ·-�· ,. -- /1 .0 ' _______ _ 

tw& 

%·1%-
i 

.--··�: ···�··�-
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WALTER·-LUM ASSOCIATES(� 1019-A UNIVERSITY AVENUE-·;, HONOLULU, HAWAII 96814 • PH()NEo 99o-47l 

Boring Log . 
. -KA[OAN-[JJ-[IN/T-· ? r--._,A-I?J ___ QE_TIN./J 3.- BORING NO, g 5hee_

t No. 
. 

of _...._ 

PROJECT -- · - - - - - - ·· f- Cf: l 1-l.l\ - -- J.) - - · Driller WALTe; LYM A:;,soc. Date I Z -8- leG. 
LOCATIONHAWAJIJ(AL,_M�UNMUA�J)AJ-\U�-;-- HAWAI[-__ Field Party MAtJifOlt) 1 }J1AfSH!IW I MAKAULA 

Type of BOring AUGEf<.(MeCUUOcH�iam. ---..3.�-."----.._- -_..;,;,o--. ----------------�����--�� 4 I + * 
. 

HAMMER: Elev. O - Datum --�.;,..__;_.._ 

Weight )Q u; I SLEDGE HAMMEl( :::-:---:·:---- -:""ii::'::"""':'"":"l""'"'"',........,..,.,.....,...___,....�----
Drop Water Level �OT _ · EM40UNTEREp · 

� - �-
SAMPLER: ? " 0.1?. THIN WA.LL.TUt3E. 

� 
o£ DESCRIPTION 

EL. = 40' i---'------ g 

VEK'f STiff� �KOWN --�--- : -��� 
-- tLA1'E'f 'oAND WL-��;_ 

tJECOMPOe,Eo twel< 

I@CK Ott _ •. �OUCt?EI{:-:=._:�-

* ELEVATION ESTIMAT�D 
FROM GRADING fLAN 

� 

-

-

--

5..,.-

! 

Time 
Dete-;:l'Z.:;-:�-;;8"--(.,��;"'- t'-----......,..4-.....,....----+....----+--,.,.... 

6 ' .: t 
z - � �· j ·2..:�· 
J! &u . ! . ...... t ;a: .;� ����-
"1 ;: � Q -� 

Jt� I II rro:; . -

_:___::_�-��f::_'l.'��Tl!P. ��--�J-�------.. Standard 2" o.d. thin & . Split Spoon Wall Tube � Sampler . 1 a: Blowa Per Foot Sampler _ 

> o 10 20 30 . o Blow�/0. 5, 
- • I I I I .... �y.3 I-· 

1o5 1 �$� IJfJ���:L -· 2_%;:·.=--·--
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wALTER I..UM ASSOCIATES I 1019-A UNIVERSITY AVENUE • HONOLULU, HAWAII 96.814 • PHONE: 990-471 

Boring Log 
PRoJecr KAlDANuruwr z r:PAtu o£ UNir 3. 
LOCATION HAWAII-KAt_. MA\J�WA_,.OAI-IU I HAWAII 

BORING NO. \Q Shee_l No, of ........ --... __ 

Driller WALTEg. LUM Ar:F:I:}C .. Date 12 • G,.., (.,(,., 
Fi.eld Party N\ANlFOU2 1 MAESH!tW 1 'MA,\<.AUI...A.. 
Type of Boring A.UGE!{Mc.CULLOC_H)Diam • .-.· _._,.3:::;;.._11 ----------------------------------------- 3'+ � HAMMER: Elev. ---=:.....;:;-�------ Datum ---------

Weight W Ll3. SLE.!7GE HA.MMEI'!.. 
Drop .. · .. : _· 

Water Level 3.1' I I .I I Time I :o� P.M. 
·$AMPLER:. 2.'�- 0.12 ... THIN WALL1Ul?E .. .. Datel1·'6-(pl, I I I 1 

...,. ;. 
DEScRIPTION -£: . 

a. . · · · ·- I +--*···· ,3 EL.- 3 .... . --� 
i 

u:; 

-' 

-
\ 

.: � 
0 ! . ,g 0 

z .. v 
.!! ,3..; � �� ...: ...:-
a. t� ! � au 8'4 E �a: Jl � � c"-

a ::1 

IO·AI n� lt�:lrocl %00 

PENETRATION DATA 
.. Standard 12'1-0.Cf�--thirt 1 Spli t Spoon Wall Tube "'..; Sampler 
:1;:! Blows Per Foot I Sampler 
> o 10 20 30 .:.�o Blows/0.5' 

10_/. · ··IZf. ;-· - U I I I I /5t . /•5 -

I 

STiff._, t3fWW� _···· =�=�-� : SILTV · CL"' ... ;v;[r ···-----··c····-· 
. . I L -·· �'{_ _ __ 1-------
; CORAL FRAGMENT5 (FILL) =� 

to-6111512� r�o: IJbooL�=-_ -- I'll. , I S/ . --
__, _ __ ,_ . -- ·---- - /'-5 .. _ ;,L_ 

:51FT ) . Gr<A'( ' I 
C:LA't .. ----�-�:=�-

; w 1 sAN� � co� __ ___ _ 

F�GMENT5 
_ 

· ...• -·---

MEDIUM . . 
- - --·------

' . .. .. ...... .......... -; __ S!LTl CLA.'( W/ YUCK:�= 
· 

·I · �ANI/ � CORAL F�G-_ 
i MENT5 
DE.t-J5E. I . 13LACI<. . • SA�D 

* ELEVATION ESTIMATED 
FROM GRADING PLAN 

5-

-

-

-

..-.... 

10-

-

-

-

.....;. 

11
5-

110 

-!ffi fW:·I w-e 1 '' r 11 1-%-I?Ool· ���---
, j· 

t?: r:.r 
"f l . 

.· ·w�DI!Ti.I58�I-7J.If�oo �-� 
, , 
I' -. .  

:j ,. 
·[·. 'I• 

i 0 I ., 
·1' t 

' . , 
• i 

1.:.: .: : 
. �· "• ' 
... ·.· ." 

·- · ·-·---
,
---

�
- - - �·-;?.s· -4?-';··· ··· - - - --. L ... f�G . ___ _ 

_

, j.S• �o/.7' ,_ 
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WALTER ·-tUM ASSOCIATES I 

Boring Log 

·.-y.. 

f019-A UNIVERSITY AVENUE • HONOLULU, HAWAII 96814 • PtiONE: 990-i71 

BORING NO, II Sheet No. ___ _, of.....-...---
- • Date 2-Z- {..(, Driller WA.LTE!t bUM A<;,SOC. _ / 

Field Partv MAE�HtrtO MAKAU 
PROJECT KALUANUI UNIJ 2. !- PA�T OF UN!I 3 
LOCATION HAWAI! KAI I MAUNAWA I OA-HU I HA.WAII . 

A
-- - • --- LA , MAKt;,Hr 

HAMMER, 
,,,. •• "''" ,  ' U•C:.E� (I<!CCULI.OOl)._ 3" 

Datum --�.;..;_.....;....;.....;.._ __ 

Weight _ _ __ 

- · 

-

· ·  _ ____ Elev. -- 5 
_.o:;;.o.,;_.........._.....-..:.... 

Drop 
- - .. --- --- - - -- ·· · · 

· · -

SAMPLER, 

w- """' NOT EN(j'i!mTEtiE� . 

I I 

DESCRIPTION -= 
� 

--EL·-··:·c:,.-:r�* -� . , ____ j __ . � 

,s TJ Ff- \'3ROWN ; -- --- --·-=­
; - �ILT1�-�-CLAl�w/ GRAVEL-
, -' 

]�QCIC -o� 
-

v.50LILDEtC� 

* ELEVATION ESTIMATED 

FRO:H GRADING PLAN 

.;,. 

�· 

�-

�-

t w 

Pr 
� . 

-:\ I· 

Time 

Date
'-:'

1
:-
7. _-::l:-_-:-(,.-:-(,+-"'"""'"----1�...-.-4-..,.....,.--1----

c5 • .. 

�- J : -� 
� t � ! � � :. � 

. PENETRATION DATA B' 
. r-,-,----··-------·-------13·· .• .. Standard 12 o.d. thin 

i . 

. ': Split Spoon Wall Tube 6:; ..: � ili · Sampler 
�c.: �c.: � � Blowa Per Foot , Sampler _ 

g :::� > o 10 20 �o 40 Blows/0.5' 
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WALTER lUM ASSOCIATES I 1019-_A Uii!IVERSITY AVENUE • HONOLULU, HAWAII 96814 • PHONE: 990-471 

Boring Log 
PRoJecr KALUANUL UNIT z j _PART oF ·uNir 3 _ 

LOCATIONHAWAILJ(JXL,MAUNALUA-.--, OAHU .. , - H&.WAII 

BORING NO. I 2 Sheet No. of 

Drill•r WA.lTEJt. LUM A.${;/JC , Oat• ! 'Z. •1, • �.C.,. 
Field Party MA.ESHiltO 1 MA.KAULb> 1 MAIS.!<;H I 

Type of Boring AUGEI{(N\0�\\.E.) Dlam. _...::;3;_" ......;_· -'--'---6'+ *-
HAMMER: Elev. · - - Datum · · · · 

Weight 140 L& . 

SAMP�:: 2" M. T:IM WALL TUBE 
w .... = ,:.: I I I I 

DESCRIPTION 
� 
-= Q. . .. ·:· EL- = :/'' i---'lc� � 

--- ·- !0 . ___ -:-----...._, 

- � 1 irE 1� J<3%f� �7�-:ii;�'k�� 

twC. K _ _  arc_· _ f.:OLJL.PEIL� -­

·NoTE'T 
-.3-HOLEJ��-ATTEN\PIED_ . '. 
iWITI{- _51MI[AJC lt5UI15 

..... 

-

-

--

... 
' •5 --

· -tr  ELEVATION ESTIMATED 
FROM GRADING PLAN' 

� 
.. 

;. Q. 
..!! E w .)!! 

,; c . 
�u.; 
-� ..... 
11: 

_g u 
-� ;#! 
=: 

.. c . .!tj 
�..: Q 

� 0 u 
...:� c • 
o"' 
�a.: :::1 

� .. .. 
�� 
.. � 
!i"' > 

PENETRATION DA�A 
Standard 2" o.d. thin 
Split Spoon Wall Tube Sampler · · · 

Blowa Per Foot Sampler 
o 10 20 30 40 Blows/0.5' 

.%·_ - -'Y.s· � 
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--�KALUt�}JUtUNILZ {J'Mt;;ot::UNif3: _ � -:::-.-.- -
TABLE I� � SUMMARY OF LABORATORY TEST RESULTS 

BORING NO. 
SAMP:I.E NO. 
DEPTH BELOW SURFACE 

DESCRIPTION 

GRADING ANALYSIS 
(% Passing) 

Sieve 
1" 
-\" 
4F4 
4!10 
4fl20 
4!40 
4!100 
{!200 

ATTERBERG LIMITS 
.l\ir Dried or N�tural 
Liquid Limit 
Plastic Limit 
Plasticity Index 

Dilatancy 
Toughness 
Dry Strength 

UNIFIED SOil. CLASS!F!CA'!ION 

SPECIFIC GRAVITY 

EXPANSION AND CBR TESTS 
(Surcharge-51 P.S.F.) 
Molding }bisture Content, % 
Molding Dry Density, P.C.F. 
Swell upon saturation, % 
CBR at 0.1" Penetration (%) 

-COMPACTION TEST 
(AASHO T-180-57 Method_) 
Dry to vJe t or Wet to Dry 
Max. Dry Density (P.C.F.) 
Optimum Moisture (%) 

_1_ I 2 
� c A .. ,. 

- �'-A.'. · · - · rd� Z' SURFACE 

DARI(- GIZA.i' t3!eOW"' 5A!-Jt71 
.GIZA.\ CLA\. 5\LT'f SA.ND CLA\ w/ 51/JIE. 

w I SHELL.. w/COr<.N.. FRMMEIJ1S �KAVEL5 

'oo 
7G:..3. 
� 
� 
:21:L 
&.L 
� -
J.11L 

NA.TURAL _ . 

Cn7 
30 

:3.L....... 

t::JONE 
MEDIUM li-I�H 
Mi:.!WM J.ii6H 

C.t.J �M --

-!00 

97.6 
90.1 

. . 85.!. 
za.a 
72.0 

57.0 

4fz.s .. · 

sc 

\S.f, 

10,.4 
l.f, 

�-

z. 
P2 

- 3'-4' -_ 

)';l(.OW!I.l 
CLA.'i 

- f\..IATU\tAL. 
� 

_32 

� 

NONE 

1-HG!::! 
N\�QtUM H'l;.l-\ 

C..l;1 

_g 
� 

�·-].' 
!:>LACK. 
'SILT\ 

-�AND 

..,...1.QQ. 
_f,QQ 

��-� 
�1.5 

9 I. d.. 

�0.4 
55,,2 
3f;L I 

� 

WALTER LUM ASSOCIATES 
CML. STRUCTURAL, SOILS ENGINEERS 
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KJ\LUA.NUI _ UN\\ 2 --� J?A.I\[0[-�_UNIT '!i 

TABLE I..!?_ -_ SUMMARY OF LABORATORY TEST RESULTS 

BORING NO. -� 3 
SAMPLE NO. "' mY:iO!.Ill�IlQ� ·. 
DEPTI£ BELOW SURFACE (p'-7. 3'-t..' 

GiRAI, �ILH 
'5ANIJ w/ G\tt>-.1 

D.ESCRIP'.tiON CO�AL FRA.GMEN15 . ·clA:'f 

GRADING ANALYSIS 
('i'o Passing) 

Sieve 
1" IQQ --

�·· 2�-2. 
4F4 . �g.� 
#FlO e�.Q 
4/:2.0 7fD,j 
iF40 (oS.g 
ifolOO 27.7 

#fo200 !A..B 
\ 

ATTERBERG .LIMITS 
·Air Dried or Natural �ATU�AL 
Liquid Limit (Qf> 
Plastic Limit 3o 
Plasticity Index 31) 

DJ,latancy · - . VER'( SLOW 
Toughness HIGf.l 
Dry Strength HIGH 

UNIFIED SOIL CLASSIFICATION 5M c.y 

SPECIFIC GRAVITY z.�b 

EXPANSION AND CBR TESTS 
( Surcharge�Sl P.S.F.) 

Molding �bisture Content, % 
Molding Dry Density, P. C. F. 
Swell upon saturation, % . CBR at 0.1" Pe netration ('7o) 

.. COMPACTION TEST 
(AASHO T-180-57 Method_) 

·Dry to vJet or Wet to Dry 
Max. Dry Density (P.C.F.) 
Optimum Moisture (%) 

A-
A 

SURFACE. ... 
t:>'rZOWI-1 
olLTf 
CLA-1 

100 
�'=>,A.. 
25�fD_ 
�5,Q 
22·"-

�� . .s 
�Q.I 
86.5 

MH 

o.a 
5f2.Q 

.C:. 
<;;Q!J�In�Ill:�t:l 

?:>'-4! 

DARK '8'r!JJNN 
olLH cLAY 

W/ KOOTS 

· "--AJU�L 
71 
2j 
42. 

YE�'! SLOW 
1-11eH 

MEPJUM•HIGf.l - ·- -

� 

. Z.B1 

. .. __......§ 
� 
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TABLE r:c. - SUMMARY OF LABORATORY TEST RESULTS 

BOR:I:NG NO. 
SAMPLE NO.· 
DEPTH BELOW SURFACE 

DESCRIPTION 

GRADING ANALYSIS 
(% Passi11,g) 

Sieve 
1" 

�" 
f/:4 
1frlO 
1/:20 
f/:40 
1F100 
1/:200 

ATTERBERG LIMITS 
Air Dried or Natural 

·Liquid Limit 
P1astic Limit 
Plasticity Index 

Dilatancy 
Toughness 
Dry Strength 

;· . 

:1 
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SUR rACe 

.�RO\N.N . . �Cl.A'f'c.Y tANo· 
:.W/VE:COMP.J? .. o� ----

� 
� 
10·:> 
UL,2 
51.0 
� 
Z.,!.O 

'2.5.4 

UNIFIED SOIL CLASSIFICATION SC 

SPECIFIC GRAVITY 

EXPANSION AND CBR TESTS 
(Surcharge-51 P.S.F.) 

Molding f.Ioisttire Content, % 
Molding Dry Density, P. C. F. 
Swell upon saturation, % 
CBR at 0.1" Penetration (%) 

COMPACTION TEST 
(AASHO T-180-57 Method ____ ) 
Dry to vle t or Wet to Dry 
Max. Dry Density (P.C.F.) 
Optimum Moisture (%) 
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GENERAL TESTING METHODS 

EXPLORATORY . BORINGS .AND SAMPLING 

Method for soil investigation and sampling 
by auger borings (Tentative) 

Method for thin wall tube sampling of 
soils (Tentative) 

Method for penetration test and split 
barrel sampling of soils (Tentative) 

LABORATORY TESTING 

Grading Analysis 

Sieve analysis of fine and coarse 
aggregates 

Amount of materi�l finer.than 
No. 200 sieve in aggregate 

Atterberg Limits 

Determining the liquid ·limit of soils 
Modified as follows: Substitute­
Casagrande grooving tool. Tests 
conducted from natural moisture 
content unless noted otherwise. 

Determining the plastic limit of soils 

Calculating the plasticity index of 
soils 

Specific Gravity 

Specific gravity of soils 
Modified as follows: 500 ML Pycnometer 

Expansion and CBR Tests 

Expansion test and California Bearing 
Ratio (CBR) 

Compaction Test 

Moisture-Density relations of soils 
using a 101! rannner and an 18" drop 

Unified _Soil Classification 

ASTM Designation: D 1452-63T 

ASTl-1 Designation: D 1587-63T 

ASTM Designation: D 1586-64T 

AASHO Designation: T 27-60 

AASHO Designation: T 11-60 

AASHO Designation: T .89-60 

AASHO Designation: T 90-56 

AASHO Designation: T 91-54 

AASHO Designation: T 100-60 

Section VIII - TM 5-530 
''Materials Testing" by Headquarters, 
Dept. of the Army 

AASHO Designation: T 180-57 

Des.ignation E-3 fro'[!). "Earth 
Manual" by the United States 
Department of the Interior 
Bureau of Reclamation 


