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RESORT NO. 2 - PRELIMINARY SOIL REPORT 
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WALTER LUM ASSOCIATE$, INC. 
CIVIL, STRUCTURAL, SOILS ENGINEERS 

. 
. 

WALTER LUM 
EDWARD WATANABE 

EZRA KOIKE I
' 

' 3030 WAIALAE AVE., HONOLULU, HAWAII 96816 • TEL. 737·7931 

KAISER-AETNA 
P. · 0. Box 2997 
Honoiulu, Hawaii :. 96802 

Gentlemen: 

Subject: ·Resort No. 2 
Preliminary Soil Report 
(for site gradi.ng design purposes) 
Maunalua, Oahu, Hawaii 
Tax Map Key: 3-9-11 

September 29, 1970 · 

Chapter 23, Revised Ordinances of.E:onolulu, 
1961 As Amended 

'The Resort Division area consists of resort,apartment and res;idential 
subdivisions. 

In accordance with your request, preliminary soil explorations were made 
to cover the general area. Th.fs report concerns only the preliminary ' 
soil explorations at the site for the proposed Resort No. 2, Maunalua, 
Oahu, Hawaii. 

The borings generally indicated surface layers of silty or clayey sand 
and coral underlain by lava rock. However, localized areas of clay 
(adobe) and muck were encountered. Rock outcrops were noted adjacent 
to the highway and Wawamalu Stream, and generally along the shoreline •. 

Some grading and filling of the site are contemplated. The earthwork 
should be done in accordance with the requirements of Chapter 23, 
Revised Ordinances of Honolulu, 196l'As Amended and the ,recommendations 
contained herein. 

Light apartment structures may be constructed with ordinary footings or 
foundations. 
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KAISER-AETN:A, September 29, .1970 2 

Because lava rock may be encounter~d relatively .close to the surface, 
high-rise buildings may be constructed with relatively simple foundations •. 
The depth of the rock formation was not determined for this· report. More 
explorations should be made for the design of a specific structure and 
lo.cation. 

The report inCludes a Boring Location Plan, boring logs, laboratory test 
results, recommendations and limitations. 

_,:· 

EK:v1· . 

Respectfully submitted, 

WALTER LUM ASSOCIATES, INC. 

~~ 
Ezra Koike 
Professional Engineer 
Hawaii No. 1450 
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RESO-RT NO • 2 PRELIMINARY SOIL REPORT 

MAUNALUA, OAHU, HAWAII , 
TAX· MAY KEY:_ 3-9-11 

SCOPE OF EXPLORATION 
'. 

I 

The Resort Division area consists of resort, apartment arid residential 

-·subdivisions. This report concerns only the preliminary so:f.l explorations 

at the site for the proposed Resort No. 2. at Matinalua, Oahu, Hawaii. The 

limits of this area are showp. on Figure 1. The purpose of this exploration 

. ' . . was to detet-r:1ine general soil conditions for site grading design purposes • 

This report includes field exploration, laborat_ory tests and general 

recommendations for site grading and light building ·foundation Q.esign • 

FIELD EXPLORATION 

Fourteen borings were made at the site. The locations of these borings 

are shown on Figure 1, Boring Location Plan. 

Tl:te borings were made with 3 and 4-in. diameter_a:ugers using tungsten 

carbide bits. Soil samples were recovered with a standard split spoon 
I 

driven with a 140-lb. hammer falling 30 inches. 

Soft spots were probed by pushing a re-bar into the muck. Soil samples 

were recovered with a hand auger • 

•'/ -;-,. 

. .: ,• 



e 
.:.:. 

' 

e: 

:. 

··e· 

,·.·. 

•• • ••• • •• •• ••••••• •••• ••••• •• ••••••••• • •• • ••••••••••• • •••• • • 

'-
. ~ 

Soil samples were visually observed and subjected to ·appropriate tests 

in the laboratory. Base.d on visual observations and laboratory tests, 

the soil descriptions in the boring logs are generally made in accordance·. 

with the "Unified Soil Classification System." 

LABORATORY TESTS 

· Laboratory tests for on-site 'soils included: ·. natural water, content, 

Atterberg limits, specific gravity, sieve analysis, AASHO T-180.-57 

. density, expansion ·and CBR. 

A list of the standard field and laboratory·test ~ethods used for this · 

project is. give;n .in the Appendix. 

··.A summary of the laboratory test results is given in Tables IA and IB. 

GENERAL SITE CONDITIONS 

The proposed resort site is east of Kalanianaole Highway ,and north of 

Wawamalu Stream. 

The area abuts two tidal .inlets, Wawamalu Stream channel outlet known 

as Kaloko and the drainage outlet for Kealakipapa Valley. Access roads 

cross portions of the site. Existing fills or stockpiled soils were 

noted along the northern and southern portions of the site. 

Grass, saltwater plants and low brush cover most of the area. The site 

generally slopes towards the shoreline .at 2 to 5% gradient with steeper . 

slopes in localized areas. Lava outcrops were noted along the shoreline 

- 2 -
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. with localized accumulations of. sand and coral fragments •. · Lava outcrops 

were also noted adjacent to the highway along Wawa:malu Stream. · Muck 

was encountered at the tidal inlet into which the drainage from Kealakipapa 

Valley discharges. ~:·p-~ 

INTERPRETATION OF SOIL CONDITIONS 

·From the field exploration, the soils at.the site may be generally 

described as follows: 

Fills or stockpiles of about 1 to 12 .ft of medium. to 

dense silty and clayey sand with gravel and coral fragments 

were noted along the northern boundary and on the. north 

'bank of Wawamalu Stream. Underlying the fills was lava 

rock to about 7 to 16 ft, the depths drilled • 

Boring No. 89 in the northeast sect::t.on of the site 

indicated surface layers about 10 ft of clay (adobe) with. 

decomposed rocks and boulders underlain by lava rock to 

about 15ft, the-depths drilled. 

In the east section, near the outlet of tAe ·natural 

drainageway, shallow muck.deposits of about 1 to 3 ft or 

more were underlain by ro.cky material. 

Water was noted in several borings from about 1 to 11-ft depths, Because 

the resort area is exposed to open water, ground water level will probabiy 
\ 

vary closely with the tidal variations. 

3 
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.· For more. detailed descriptions . of, soils encountered iri the drill holes, .. 

refer to the b,oting logs. 

W:SCUSSIQN AND RECOMMENDATIONS 

The proposed plan is to grade the site for resort development with fills 

generally less than 15 to 20 ft.in height. 

Some fills are contemplated along the shoreline of the tidal inlet in . 

the eastern section of the site. Portions of the fill may extend below 

the water line. 

Site Grading 

All surface vegetation and miscellaneous debris_ should b~ 

cleared .and removed prior to site filling. Localized soft . 
. '' 

pockets encountered during site preparations should be 

excavated and backfilled with compacted select material. 

Provisions to drain the site should be ihcluded during 

and after the completion of filling operations. 

Grading work should be done in general conformance with 

the requirements of Chapter 23, Revised Ordinances of Honolulu, 

, 1961 As Amended~ 

Fills Below Water 

Fills below water should generally be constructed with fairly 

well-graded granular material such as cor~l or crushed.rock •. 

The material should generally be less than.6-in. maximum size 

.4 
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with less. than 30% passing the No. 200 · sieve for. coral.· and 

less than 15% for materials with plastic fines •. · 

Surface deposits of soft. clayey soils and pockets of muck 

should be displaced or flushed out during placement of fills 

in wet areas. The·fills may be placed by end dumping up to 

about elevation 3 to form a working platform. .The working 

platform ,should be brought to a fairly level surface and 

·compacted with vibratory equipment. 

Controlled fills may·be constructed above the working platform. 

Controlled Eills 

For the construction of fills generally above elevation +3 ft, 

the following is recommended: 

1. Rubble, loose boulder$ and unsl,litable 

materials·should be removed. 

2. Stockpiles and loose surface soils should 

generally be removed or scarified and 

recqmpacted before the placement of fills. 

3. Hard surfaces along existing access roads 

should be scarified down to stiff soils. 

and recompacted to match the density of 

the surrounding soils. 

- 5 -

. '• 

~-·-·-



,. 
. ~ : 

'p. 

. :·.·. 

., 

·a 
. . ~ 

.. 

4. · Loose soils along the sides of the natural 

. drainageways and stream beds . should be removed 

and the slopes reconstructed.. Subdrains 

should be placed along the bottom and sides 

and the embankment constructed with compacted 

select fill material • 

·.5. Fill material may be approved on.,..site or 

borrow soils. If practicable, fill material 

imported to the site should be select soils 

·· with a plasticity index generally less than . 

20. 

6. · · Fills should be constructed in approximately 

' -level·layers starting at the lower end and 

··working upward. Where fills are made on 

sloping areas steeper,than about 5 horizontal 

·to 1 vertical, the ground at the toe of the 

. fill should be benched to a generally level 

condition. As the fill is brought up, it 

should. be continually keyed. into the stiff 

natural ground by cutting steps into the 

slopes and compacting the.fill into these 

steps. 
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·. . . 7 ~ .•· • Fills should be laid· in • 6-in • · compacted 

.... • ·layers with a relative density of at least 

~- _: 
:.· 

90%of AASHO T-180-57 density. 
,l :;. . l. 

'' !."· 

{ 
8. If clay (adobe) soils are used for fills, 

_ .... 
·;_ ,···.··' ; ·, · they· should be placed preferably below 2 ft 

: .. · .. ~ :' '. 
. ,····· ... : of finish grades, well above the ground water 

«'··· 
·,.I,. 

i. ·level and several feet from the face of fill 
·.,.·:.''. ,.\' ,,'\ 

s~opes. Adobe fill should be kep~ less than 
.. 

;·:··, ':;•' 
· -. 10 ft in height and preferably less than 8 ft. 

;:. .- ..• · See attached sketch~ Figure 2. 
:( 

\,. 
,• 

.. 9. · If boulders are proposed to be used in the : 
. ·'·'·: 
:/ .,.· 

.... :· ·:construction of f:f.lls, they should generally 

be placed·· along the . toe sections of fill 

slopes and outside of probable building sites • 
. _.,·. . ; 

Before placing aijy boulders, the subgrade 

. ~ . " : should be stripped to stiff natural ground and 

... . shaped to drain • A layer of granular filter 
' .. 1:-. 

.... me~.terial should be placed on the subgrade and . 

' '. . ~-
the boulders pl~ced on the filter layer. The 

void spaces between boulders shoul~ be filled 

with granular material. A blanket of filter 

material should be placed against the boulders 

.·,. before any earth fills are placed against the 

·boulders. See attached sketch, Figure 3. 
,• 
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Slopes 

In· general., for slopes ·above the ·water table,· the following. 

may be used as a guide: 

1. Cut and. fill slopes of 2 horizontal to 1. 

vertical or flatter should be used. 

2. For low cuts th ru mixtures of roc~ and 

clinkers, slope ratios of 1-1/2 horizont'al 

to 1 vertical or flatter may be used. 

· 3.. For low cuts (less than, 5+ .ft in height) 

in rock that is fairly homogeneous, slope 

ratios of 3/4 ho'rizontal to 1. vertical or 

flatter may be used. 

If slope heights .(top to toe) of greC~.ter that1 15 ft are 

considered,' 8-ft wide benches should be placed at height 

intervals of about ·15 ft in both cuts and fills •' 

For protection against erosion, the runoff :t:rom rainstorms 

should be diverted by berms or ditches away from slopes -

whenever practicable . 

'· 

The surface of fill slopes should be compacted by cat-tracking 

or with a sheepsfoot roller .• 

In general, slope planting is.· recommended on cut and fill 

slopes to minimize erosion. 

.., 8 -
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Slopes exposed to open water and possible wave action should 

include some type.of slope protection, such as rip-rap. 

Otherwise, flat slopes should be used depending on the type 

· of soils used to construct the s,lopes. 

Foundations 

Light, short-span structures may be constructed' at the site 

with ordinary footings or foundations. 

Because lava rock may be encountered relatively·close to the 

surface, high-rise buildings may be. constructed with relatively 

simple foundations. The depth of t:he rock formation was not 

determined .for this report. More explorations should be made 

for the design of a specific structure and location • 

For heavy or long-span or multiple story structures, foundation , 

explorations should be made at each buiJ,ciing site to evaluate 

the ground conditions before foundations are designed. 

The following may be used as a guide for foundation design for 

light, short-span structures: 

1. Bearing values for a given. soil vary .with the 

size and depth of. footings. For light, one 

and 2-story, short-span st.ructures, bearing 

values of about 2000 p.s.f. may be used. 

.,. 9 -



--e. 2~ .. If soft spots or pockets of loose ft).ateria1 are 

·.;; encountered in footing excavations or below a 

building area, they should be excavated and 

replaced with compacted select on-site or borrow 

soils. 

3. Foundation design adjustments must be made if 

adobe soils are encountered or imported. Care. 

· shoUld be taken that there is at least 2 ft of 
. ~ ... 

compacted select material below building footings 

in adobe areas. 

4. Concrete slab on ground should be placed over 

--- . 

.. 
. .. 

a base course of 4 iri. of well-graded gravel 

less than 3/4 in. and greater thari 1/4 in. ~n 

size. The subgrade should be compacted and 

' . ~ .. 
shaped to a level surface or to drain, if 

practicable, and generally should be kept 

'l.. 
slightly higher than the finish grade outside 

of- the building. 

5. In gei'l.eral, buildings ·and structures should 

.be placed about 15 ft from the tops of slopes~ 

· · 6. Constructiot). of retaining walls ·on slopes 

sb.ould generally be avoided. 

e 
- 10 
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7. · Good surface drainage away. from the foundation 

·of structures should be· maintained and the 

site should be graded at all times to prevent 

ponding of water. 

Roadway. 

In general, a rough estimate· of the roadway pavem:ent thickness 

for the light residential traffic anticipated is as follows: . 

1. Wearing course -, 2-in. asphaltic concrete • 

2. Base course 6-in. base' co'lm;e over a 

prepared subgrade. 

Provisions shoUld be made in the cont.ract documents to allow 

fo·r local adj ustme:nts regarding subbase requirements in the 

field as ground conditions are exposed at sub grade levels. 

The subbase thickness will depend upon the. type of material 

within the top 2 ft of subgrade . 

The subgrade should be compacted and shaped to drain. To 

avoid the ponding of water and softening of .the subgrade at 

low points, weep holes should be placed at subgrade levels 

through the walls of catch. basins which are placed in these 

low areas. 

- 11 -
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Utili ties , · 

Although the probabilit'y ·of differential settlements in 

·localized areas is slight in this area, utilities should 

be placed after the fills are constructed. Utility 

lines should be designed with flexible joints, particu-

larly where lines are.connected to structures. Gravity 

flow. lines should be made as steep as practicable. 
:,. 

Unforeseen or undetected conditions' triay occur in localized areas a,nd . 

. ·will hav¢ to be adjusted .:1nd corrected in the field as they are 

detected. 

) 
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PROPOSED SPECIFICATION FOR EARTHWORK 

RESORT NO. 2 

General Description 

.This item shall consist of cleating and grubbing, removing of 

existing structures, prepar::(.ng of land to be. :filled, excavating and fill­

ing of the land, spreading, compacting and testing of the fill, and 

.subsidiary work necessary to complete the grading. 

Clearing, Grubbing· and Preparing Areas to be Filled 

Vegetation, concrete slabs and rubbish shall be. remoyed and disposed 

of; leaving the .disturbed area with a neat, debris-free appearance. 

Vegetable matter sha,ll be removed from the surface upon which fill 

is to be placed. Topsoil and stockpiled soils shall be (1) stripped to 

stiff natural ground or (2) scarified and recompacted before the placement 

of fills. Topsoil encountered ·at finish grade shall be scarified and 

recompacted. 

Hard surfaces along the existing access roads shall be scarified 

down to stiff soils and recompacted to match the density of the surrounding 

soil before the placement of fills. 

Where filis are proposed in sidehill areas and gullies, loose material 

along the bottom and the sides shall be ·strippeci down to stiff natural 

ground before the placement of fills. New fills shall be keyed into the 

stiff natural ground. 

- 1 '-
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Subdrains shall be piaced along the bottom and Sides of· the natural 

drainageways before the construction of fills. The locations of subdrain_s 

should be determined in the field after clearing and grubbing. 

Where· fills are made on sloping areas steeper than 5 horizontal_ to 

1 :vertical, the. ground at the toe of the slope shall be bepched to a 

generally level· condition. As the fill is brought up; it shall be · 

continually keyed into the stiff natural ground by the cutting of steps 

into the hillside and compacting the fill into these steps. Ground slopes 

which are flatter than 5 horizontal to 1 ·vertical shall be benched when 

considered necessary by the Soil Engineer. 

Materials 

Fill mate:dals shall consist of approved em-site ·or borrow ·soils. 

The soils shall contain, no more than a trace of organic matter. Fill 

material importe<;l to the site shall be select soils with a plasticity 

index less than 20. 

Placing, Spreading and Compacting Fill Material. 

The selected fill material shall be placed in level layers which, 

when compacted, shall pot exceed 6 inches. Each layer shall be spread 

evenly and thoroughly plade-mixed during the spreading to insure 

uniformity of material and water coritent within each layer; 

No rocks or cobbles shall be allowed to nest and voids between rocks 

must be carefully filled and compacted with small stones or earth. 

. '. 
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.ce· When the water content ·.of the fill material is well below the optimum 

.. ·. ~- ~ for compacting purpo~es, water shall be added until the water content 

assures a thorough bonding during the compacting process. 
:·.\ 

...1 
.. 

'' 
' '' 

\~en the water content of the material is well above the optimum 

for compacting purposes, the fill material shall be aerated by blading or 

by other'satisfactory methods un~il the water content is near the optimum. 

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

' ' 

.:\': 

be thoroughly compacted to no less-than 90% of maximum density in accordance.· 
· ... 

._, . ~-. . 
: .. ·,..:; with MSHO Test No. T-180-57 or other comparable density tests. Compaction .·.· 

·:.· ·shall be with sheepsfoot roliers, multiple-wheel pneumatic-tired rollers· 
:.· . 

. -~-' . 
. . . . · · :. or other acceptable rollers which shall _be able to compact the fill to 

·,' 
-~~..,.. ·-: .. _.·· ~~--~' '!· . .: 

' • • • d, 

...... :.:~:.,_· .. · 

·, _·,. 
''· ·:-·: 
. -: . :~ . 

... 

;' ~- :'·. . :. ; .. 
''· ·-:-: 

,:-._,.: 
.... , 

• J_, __ 

:., 

·•'· 

.,_· .. 

· .. ,. 
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the spec:;ified density. Rolling shall be accomplished while the fill .-.: 

'. 
material is near the optimum water content. The rolling of each layer 

shall be continuous over its entire area and the roller shail make 

sufficient passes to insure the obtainment. of the desired density. 

Field density tests shalf be made to get an indication of the 

comp~ction of the fill. Where sheepsfoot rollers are used, the soil may 

be disturbed to a depth of several inches. Density readings shall be ta~en 

as often as necessary in the compacted material below the disturbed surface. 

:.: 

~ '· 

·; 
.. ·. 

··:·;:·· . ... When these readings indicate that the density of any layer of fill. or portion 

'~ . thereof is below the required 90% density, that layer or portion shall be 

reworked until the required densi-ty has been obtained. 

' 
The fill operation shall be GOntinued in 6-in. compacted layers as ·-.. 

specified above, until the fill has been brought to the finished slopes and 

grades as shown on the accepted plans. ., 

--··' 
.. 

.. < ' 

..... 
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Excavation 

Suitable material from excavation shall be used in the fill and 

unsuitable material froiQ. excavation shall be disposed of •. · 

Fills Below Water 

Fills below water shal.l be constructed with fairly well.,-graded granular 

material such as coral or crushed rock. The material shall be less than 

6-in. maximum size with less than 30% passing the No. 200 sieve for coral 

and less than 15% for materials with plastic fines. 

Surface deposits of soft clayey soils and pockets of muck shall be 

d:!,.splaced or flushed out during placement of fills in wet areas. The 

fills may be placed by end dumping up to about,elevation 3 to form a 

working platform. The working platform shall be brought to a fairly level 

surface and compacted with vibratory equipment. 

Controlled fills may be constructed above the working platform. 

Boulder Fills 

If boulders are proposed to be used in the construction of fills, 

they sha;Ll be pl'aced along the toe section. of slopes and at locations 

indicated on the plan. The subgrade shall be stripped to stiff natural 

ground and shaped to drain •. A layer of granular filter material shall be 

placed on it. All voids between boulders shall be filled with smaller . 

granular soils. A blanket of filter material shall be placed agains't 

the bou:lder fill before construction of earth fills beh;tnd or above the 

boulders. 

..... 4 -
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.Unforeseen Conditions 

If unforeseen or undetected critical soil conditions such as soft 

spots are encountered during the field operation, corrective measures 

shall be made in.the field as they are detected. 

Rainy Weather 

No fill material shall be plac~d, spread. or rolled during.u:nfavorable 

weather conditions.. ·When the work is interrupted by heavy rain, fill 

operations shall not be resumed until field tests indicate that the water 

content and density ate as previously specified. 

- 5 ~ 
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BORING LOGS 

Symbols 

Symbols used generally are.in accordance with the Unified Soil 
Classification System. 

Where a parenthesis "(MH)" is used', 
by visual observation of the sample 

the_soil sample was 
recovered • 

classified 

Where no p~rei_lthesis "MH"is used, the soil sample was classified 
from either the Atterberg limits or sieve analysiS test results. 

' . ' 

Note 
, .. _. 

Boring No. 83 was. not~ made_. 
a~ this location •. 

Rock outcrops. may be. visually observed. 
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WAlTER LUM ASSOCIATES I 
Boring Log ! 

PROJECT RESORT NO. 2 

~ 
"tJ ~ 
.! ·;; 
!": = :b 
:§~o 

~ 
DESCRIPTION -e a. 

E:.LEV." 14-
1± ~"2 0& 

e"ow11 sn .. 'T'f .'=>ANP..· .... o 1 

W/C.Rt>.Ve\, ~. · t,- i 
-.11 ' ' ' 

1 l \. /1. VA • .t<o CK: 

I l 

I ' 
() :. 

• ~S".L.;_., ':r. 
" " . . . ;;t 

~ND oF·. B~R\~ ''@I ,:5'1 iP f 

( 

NOTS.: 

:Two eo~IN~~ 'ATTeMrr~o . 
.2o'.:t AfA.R. T W E:R.e" Sit-\ I 1.1\rtJ. 

· . f1RS1' AiTE:'MPT. 3'±. Ot:rnl 
. ::$~C.ONO ATifMI'T .G,.~'1. Oe.l"'l\ 

'\·. 

.,,_ 

. ,r.. l:<I..:&VATID"' E:.S1'1MA'TeO 
f~M Ct>HlOLI~ MAr: ...:. I . . . 
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. 

.. 
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i . 

0 z 
~ 
a. 
E 
.lll 

3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737·7931. 

ci 1 PENETRATION DATA 
.: E .. ~TP.NDARD ... c: 

~ . 8 .. ~ f'e.NE-TRATIPN 8 " c: • 
...:~ 

.z: • " ., ... .,.., en": ~ ::i Te:~T a . 
i~ ~~ t ~· av Gl"! 

i ~..: C:A. ~ ..: BloiNa Per Foot 
~ . 0 ::;)• > > 0 10 20 30 

~4CK f'RA~fENi ~. I - \\Pt~ M R ~ OUNC.'i!? • 
I ~ t Jp·zo/.~~ 

.JIIOI REciOVt!*Y +-:-=-zo/. o.' 
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WALTER LUM ASSOCIATES II 303!) WAIALAE AVENUE o HONOLULU, HAWAII 96816 o PHONE 737·7931 

Boring Log BORING NO. 8 I Sheet N_o. of 

PROJECT RESORT NO. 2 Driller Walter Lum Assoc. · Date 4--2.-70 

Diem. 4" 
Field Pa_rty f'<.AI< Llt MEYE P-.. _ 

• 
Type or Boring :;,:A.::::IJ:.::G::..:E:.:J)...:... ___ _ 

LOCATION Maunalua, Oahu, Hawaii 

Tax Map K~z: 3-9-11 
HAMMER: Elev. 5' -t ~-

Weight .10 '#· SLEDGE: Hf\MME.R. Drill D,. T-C. DRA6 . 

Datum _______ ...... ......, 

Drop -

SAMPLER:· 2.." SIAI\ltl,b,RD SPl.li S.POON 

li 

1 ~ 
~== :5.&u 

•-· 

DESCRIPTION 

E.l-E-V. ::. ·5' ±. * 
LOOSE,i"ANi:JISH 8ROWN 
SILT>' SAND "'Y6P.AVfl. ~ 
COibSlH,' · · 

:_ BP.&:M/N ""I R~t> C.L~Y 

:'\·.·. 

:LA'( A ~oc.K., .. . i 

, ~/-Ct..li'IK.E:IC.. f'I>C.KIS'T .. ·· 
. .. r!WJ.'\. ~.tD.' TO <P' 

~NO Or ~OR\\H:~ Gl . \01 
-!, 

i 

i 
i 

,_ ... 

,'. · ... · 

.. , ·, 

,. 

; ~- ., 

--:.·"" 

':. c ' 

· ... ,· 

., .. ·· 
:~·· .. 

-* eL.eVATION E.STIMAJf:O __ -­
F~M COHTDI)R. M/.p._ 

>':, .. • . ~·~' . 

~-
il 

0! 
~ 

l 

CUiT­
IN€.5 

/· 

.... 
.. 

Water Level ~JOT 1-loT•t-E. 

Time 3:40 PM 
D•ta 4-2.-70 

~-
!'ENETRA_TION DATA 

-~ ~ .. I Standard I :'N/ID li-;. .; ·c 19 .. . .. &~ 19 i ..:· ..;:.,; 1 ..: . Penetration Test ~L.IS-D&.IS-
ii ~# Q~ ~ ~-

"'·u; -~AMM~~ 
e j~ ~A._ ! ~ N (Biowa per foot) 

-'! ~ Q :::1 > 0 10 20 30 .co 

.... 
ar··· - 40 .. -. 
·:i 

_<lo/.1' 

.'.' 

~~ 
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WALTER LUM ASSOCIATES I 300p WAIALAE AVENUE • HONOLULU. HAWAII 96816 • PHONE 737·7931 

Boring Log 
I PROJECT RESORT NO. 2 

BORING NO. 82. Sheet No. of 

Drill•• Walter Lurn Assoc. Date 4-b-70 _,.__;;;.......:..;;;.._ _____ _ 
LOCATION 

Maunalua. o~h, J.l'!3ToT!3 .f .f • .,--··-, ··~~~-- Field Party _SETO, (.>LOR"i ' (11-t.!<.'El>.) 
Tax ~~E Kex:: 3-9-11 

HAMMER: 
14-0"' 

Type or Boring AU6'ER AC.E 
I i':"' 

Elev, 0 + 
Dri,U Bi,t T.C.. DRAb 

Diem. 3" 

Detum ---

Weight 

Drop 
l21'l" ' o.J"' Wa.ter Lev~l 0. S' I I 

Tl"!• 11:ooAM I I 
SAMPLER: 

c: 
0 

·~ 
""0 ; 
.! ~ 

~== 
~J!u 

(~~) 

2." STANOS\RO SP\..lT SPOON , 

DESCRIPTION 

~LEV . .,.: 0 
1± *~ 

SAND, C::>R.AVE:I.. e CO~I'I\. 
. ( CD!!>P.>I..e-!. ·~ e.c:>cJL- OJS1t.S 
. , -OH . THE SU R.FACC: ) 

e: 
-= !} 

Oa 

~ .. 
'ii. 
E 
Jl 

ci z 
.!! 
Q. 

E 
Jl 

- o. 

~ o ~ Uo• 82.1\ 
If':' 4 -~ 
~ 'oiJ of. 
ct I . 0 
~"' ~ .. 

i 

MH' '.~RAY~ E'lf'oWN, Sl \..T~ CLb..'f 
W/SAND . · . 

s--j : 
\Mioi) 

• 

G.F\AY C.I.AYEY SILT . -
wf SAND f G.RAVEL. 1/f·, 

-1 1.(:::; 
!-(;: LAVA. ROCK ... I - . 

. W/ CL.INKeta. rt:~cK.EOT .. llQ_. 
! 

&N'D Or.BOR\~G.@ 1'-'-~ .... 

! . 

; I 

' . 
I 

~.I82.C 

. tt~-~~ •. 82.0 :.s '-" 
>-'1. 

i. 
I 

i 
I : 

Dele +-b-70 

~ 
M ~ 

. I """'"'ON DA>A 
iu= 13 ,; 13 

Q " 
c:..: 

: Standard 

-~ :! c!lu 
..:· ;j5·..; . Penetratio=--1 

~Do 
~~ 

~~ ~a: ~a: 
~ "! . . 

Q 
> o. N (Blow• per foot) 

0 10 20 30 40 

I I I I ..-' 

- I 2.5' I ~ I :.:... I ~-

~; 147 - - ·-~7 14/·~· 

- ·~~ F~~~fr .- I I I I ~ "!Of.~ 
1-lAKHE.R. 

_ ... I 33. 1· - I . ;.;.· I ·· - I ' tJOUI-lc.e;.s 

.. I . J I . I . I : 
-

-*· E;...L..e.VATlON E6:TJMATE..D 
fli::oM CONTOU~ Mii.:P 
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WALTER LUM ASSOCIATES FJ 

Boring Log 
· PROJECT RESORT. NO. 2 

LOCATION Maunalua 2 Oahu 2 Hawaii . 

HAMMER: 
Weight 

Drop 

SAMPLER: 

c 
.!! 
~ 

] ~ 
~·-~d. 

'l'ax MaE Kei: 3-9-11 

:tl 
-140 

SO" 

2. •!; rANDARD SPLIT SPOON 

.DESCRIPTION 

eLEV. ,. 1'}.' t· .,.., ·. 

g 
.c 
§. 

if 

~ 
Q. 
E 

.'1 

-I:.At-10 ~ COR./I.L. 

(71--1) 
BOO L. D ~~ate. ~o c.K.. 

303~ WAIAlAE AVENUE • HONOlUlU, HAWAII 96816 • PHONE 737-7931 

~ .. 
Ci: 
E 

.:1 

.; 

BORING NO. - 8 4- Sheet No. __ __._ of----

D;iller Walter Lum Assoc. Date 4--"-70 
Fiel.d Party l.UNJN(:,, MAESHIF\0 

U
, _ /C.0NCOR'C.) A " Type of Boring A ..,SRLA-.£" n-. Diam. _..,.'--___ .,..... __ 

Elev. ~ 
1 

'!.. -)4 . 

Drill Bit . T· C. •. DP,J\6 
Detum --==-------

Water Level. 3.0' Time-:a~::-:o:-:O::-:P:-:1'<'\-t----+----+---+----

~ 

Date ·4-6·70 

ci. 
E 

PENETRATION DATA 

Standard 
c • ..3 .. ~ ;u; ~u.: 

j . 1 Penetration Test .,.., 
~": 
t~ 
~ 

sil! 
~ 

l+ 

ou 
~~ 
0 

8~ 
c ' 

::1 

u ~· 
; a. N (Blows per fOot) 
> 0 10 20 30 40 

~Lb 

WIHT6 I 'SA"-'D 
~~ ~. 

. . ~~~18tBI .,. .11'2.. n (?P) ·W /C.OR.A 1.- fltA(:,M!'t-i'fS 
;, 

I.AV.A -RoC.!(.. ... 
'IJ_Q_ 

END O'F '00~\N~ e )0 1 
-b. . 

No1e: 
·1wo &oRIN~~ ATTe;MpTf:O . 
. : /.~ouT lo' AI"AF-T. 

fi!2.Sf ATTeMPT '1.' t t>~rT~. 
(OrtiLt.G-0 a·,s' To '2-':t. 4DMIH.) 

Se>C.0"-10 A1Tt::M!'T. IO':t O~Pili . 
(l.o6 Slli'WS 'Z,tl.!' ~t.e-) 

., 

*'e.LE)Ib.TIOH E6Tl~rc;.o. 
· . F~M CONTDt.JR Mto.f». 

' l 
I" 
! 

: :. 
i 

' 

(1 
If"< f;;.l!la+c I RociK~ r!V\tc:.ME~T · ~30/.1 

(:; .' 

r· 

; ' 
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WALTER LUM ASSOCIATES I 303P WAIAlAE AVENUE o H()NOLULU, HAWAII 96816 o PHONE 737-7931 

Boring Log BORING NO. : .. 8 5" · Sheet No. of ----

PROJECT RESORT NO. 2 Drill., Walter Lum Assoc. Date 4-7-70 

LOCATION Maunalua, Oahu, Hawaii Field Party l.UNIW6, MAE <;tllR.O. 
. ... . (CONC.OR.'e) 4 ,, 

Type of BOring AUf:.ER A-'S" .TI-o Diem._...;;..:.. _____ ._ 
Tax Map Key: 3-9-11 r.-. .... 

HAMMER· Elev. oJ ,:1, Datum __,..;:=·:=..;..· _.....,.._.,.....,._ 
. 140 u Drill Bit r. c. DRAb 

Weight ---------r----....------.---..,.....--
0 30 '·' Water Level NOT NO~\CaD I I I' 

rop .2'-'SS. 2:~ STANPI\~b SPI.\TC:.f'OO).f Time - ~ 
SAMPLERi 2''-S 2"0.D.nt1N WALt TUBE: Date4-1-10 

-~ .. 
"Z ~ ·- .. 
:= = = :§.gu 

(ML) 

PENETRATION DATA 
a. 

ci ~ 
E .. I Standard . 2'' O.D. 

~ 
.i 0 

j . Penetration Teat .. z 
~~ 

0 .. u 1HJN WALL u u u ;~ ~..: .,.., 
DESCRIPTION .c a. a. .. I.! !a.t Cl.! g~ Iii"! TUP->E 

0. E E ~ ... ~ ... ; A. N (Blows per foot) .. 
E.LEV .. 5'~~ ...-~ -~~: oc ~ ~ ~ ... :: c :::1 > 0 10 20 30 ~Bl.OWS/0.5"'' 

MEDIUM, Ri'PD\Sl-1 ~ROWN 
CU\YE)C S.lt.Tw/ SAND 

LAVA R.OCt< .. 
' 

VOID (I,' 'To 4-,5''i) 
! 

' LAVA-· 1'\0C. K 

t:.t-tt> OF M'R\N(:.e 7',~ .. 

.. I 

0 

* E.LE..V,ATI0\4 EhTIMATE..D 
fROM C...ON.TOi.J~ MAP 

I 

2-<:> lfh{li~SS'"AI - I l7 

~ 
0 .-12-SS ~~~85"81Roc..l< Ftl-ll(,l'fEN T 

' •2-ssl/..({lascl·._;.·_jNo,F<!EGO~€.R'11 :;;; 

I I 

1 I 

. ~ I ; . 
'' ' 

i' 

. 

-~/-5'.-.e/s-

I I I I I ~zo/.o'····. 
~MM~~ ~t>LINC.e$ 

I I I I I t--zojo' 

~---~--~~------~~----·---~------·····----~-----· -----··--·-
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WALTER LUM ASSOCIATES ti 303!) WAIALAE AVEN.UE • HONOLULU, HAWAII 96816 • PHONE 737-7931 

Boring Log . . 
BORING NO. 5' 1 Sheet No: of -----

PROJECT 
RESORT NO.- 2· .. · . · Driller Walter Lum Assoc. Date A f'~''- ., • ,.,, () 

LOCATION Maunalua, Oahu, Hawaii Field Party U.lN\N61 MAES\HRO 
· (C.ONC.OR.I:) 

Tax Map Key: 3-9-11 ·Type of Boring 1\UGl:l) A-'S .n·, Dlam. _..::4-~··-----
n4'+ .,.. 

Elev. ·~ - ] . Datum --
HAMMER: 

-14-0 it Weight 
30'' Drop 

Drill Bit · "f: C.. t:>R/1.~ 

Water Level ·NOT NPTI C.E [) 
Time _ 

SAMPLER: ···· 2" ~TANDAB.D S.f'LlT ~f"OON Date 4-1~10 

c:· 
.!! 

, ~ 
~:: "i 
::>.l!u 

\<,M) 

C.\-\ 

{.ML.) I ' 

DESCRIPTION 
6 
i 

. - A'+* .. a. Et.EV.-'2."" - i1 ... 0 
Bl\OWN·\NI-\ITI: SILTY SAND 
·w; Cc:>~S\ . .'~S 

l"\ E"O 1\l 1w'l 
2IROWN ,· C.L.A"'/ w, coesus 

s:_. 

..... 'rO .tviEDIUM~I3ROWN ClA>'~Y .. . · 
StL.Tw/DECOMPO~rb ROcJ: 1 

600LD eft..., c!>~ R,oG..K.., 

e;.IJD Of 130~1\.!Go e )4-
1 

· .. 

I 

,.,E.L.e:.V.6-TION E.'S.1"lM.t>.Te..D 
F!<:OM C.ONTOLJR.. !-'lAP 

l 
i 

IS:... 

I 

. 

~ 

l .;; 

PENETRATION DATA 
ci. 

ci ..: E ~ I Standard·~ c: 0 
~ ..; . Penetration Test z .. 

13 ,; u 

" ~u.: 5u.; ...:U.: 
0. ~~ !cat au ~c4 .. "! 
E ..... ~~ ::!"" ~ "- N (Blow• per foot) .. 3: 3: ., a ::> > o 10 20 30 .cO 

·o, 

~Ia. AI - l1 o I - I - I - I I I D 

~ 
~1'1 I I 1'1 t-h' I I 

0 
a6s ·-· 2..~ ~ -. ':" 

~ 
I 

. . _,_, 

"aGel· ~·1l5" I .-.j ~ I < I=P1 I ~· 
y 

~;JJsE.D I ~o IRecpve~y '· I. - I I I I I '1r·P-o/.o' 

I 
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WAlTER lUM ASSOCIATES fD 3030 WAIALAE AVENUE • HONOlUlU, HAWAII 96816 • PHONE 737-7931 

i 
Boring Log i BORIIIIG NO.· - 8 I . . .. - Sheet No. of ----

PROJECT RESORT NO. 2 Driller Walter Luni Assoc. Date MA"'f I C.., 1'110 

LOCATION Maunalua, Oahu, Hawaii Field Party ME..1E.rt. , MA.E..'7Hl12.0 

. Ta~ Map Key: 3-9-11 Type or Borino AUC:iE.Ro( A~~R.) Dlam. ___ 4.:.._" _......_ __ 
'2.~' 4- -)<-

HAMMER: Elev. . . _ .. - _) Datum _ __;=:.,_ __ _ 

· 14-0-tl Drill Bit ·. T C.. Tli<:.A.C:a 
Werght -------.----r----.---_,...---
Drop oO" Water level 1'\0i IJOT1cft7 

Time -

SAMPLER: -z:· ??- 't" ~~A.~DA.ta..P ~Pt...li ~Poo~ Date~ 10 

c 
0 

'2 ~ 
~=i 
::~J!u 

(?M) 

1\Mt..) 

ci 

~ 
0 -a E 
z . 0· 

c • 0 • u 

DESCRIPTION 
.!! ..... u ~~ ~~ a. Q .• 

!\#! E -~ au o"! 

E.L.E.V.::::: 'l?>' t ·~'- Jl ~Q. 3: 
~0: ~Q. 

Q ;:I 

i 
I 

l "'" I "i'l.~ I - I -
ME.DIU"'' BR.OWI..L -----

Sn .. ,.'f ~i...l4"' """/. driA.ve: f... I I I 

A co~<AL F••<M•"rs 1 H . Si • ..(. 

' . 

· ~ :·11 ~1:BI ,T,--1 I I t ;z:~~lj~ - - -
:$TIFF; DAR\<. ~ROWN:;: i · .·""·''1 .c.Lt...···r. ~:~~.-. .:.:~.~~:::~.:::: 1 

OE'CoMP .. RoC. K. _ - ::: . · 10 
w/ ~E.1717l ?14 e R.O.,.,Jl·-l· - : _ 
:CLA'I'e..'/ L,ti-T -~- ! -::IT.:: 
I 

' I I 
I i i 

. L. 0 · ... i; 
PUI<.A l'UI<..A. ~ C.K... . .. ! ! 

E.t-JD oF I!>OR.lNG ~ H>.o.'. 

*u.e.V~1l0N Eo6TlH.b.T&D 
l=ROI'-'\ C.Ot-JTOU~ I'-'IA.P 

IS 

i 
I 
I 
I 

I 
i. 

:~ 

: I 

- R.olc."-~f=IR-"<DthL~oo&., 

I 

I '! 

PENETRATION DATA 

~ I Standard =-1 
~ . ..; Penetration Test 

G>"! 
1ii a. N (Blows per foot) 
> 0 10 20 30 40 

I -. I I I 
I . I I I . I • 

I l=b I I I I -

I I II 

--~-- I I I I II 4-t 
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WALTER LUM ASSOCIATES I · 3030 WAIA.LAE AVENUE • HONOLULU, HAWAII 96816 e PHONE 737-7931 

I 

Boring Log; BORING NO. · · .. 8 8 -~:. •- Sheet No. ----
of ___ ........ 

PROJECT RESORT NO. 2 'ormer Walter Lum Assoc. Date.· MA.'I rG.; 1'\lo· .. 

LOCATION 

HAMMER: 

Weight 

Drop 

SAMPLER: 

j 
8 ., :;: 

.! ·;;; 
:-!:: = ~ 
:5~t; 

7M 

Maunalua, Oahu, Hawaii 

Tax Ma:e Key: 3-9-11 

14-0-\1 
:50'' 

7.."77- 'l." ~iA.N~AR.D . £,Pl.. IT ?POON 

~ 
ci 

:;; z .. 
DESCRIPTION 

E:r..E.V-:. '\"'!'±._,..~. 
-= a. a. 
g. E E .. ~ Q en 

0 

-1 

Field Party M E. 'I E. R. , M A. E.~ 1-·U R. 0 

Type or Boring A.UGE..R.( ~t~E.R.) Diem. 4'' 
1'1 '+-)< 

Elev. - t;~atum --

Drill Bit "T. C' DR.A.C:. 

Water level N01 NO"TI9E.t> 

Tl_tl)e _ 

Date.S-IC..·io 

• .: ~ I """''"'ON ,.,. 
&..; 

c 
c3 • c3 z Standard 

c: . ...; 
• u ~ ~u 

~....: 
~..;. Penetratio~ 

~a: 
c.,; 

~~ 2:-0: ~.a: 
..... 

Q 
c 0: N ( 

::> 
> Blows per foot) 

0 10 20 30 40 

.ME.171UM. PE.N<iii:Y, 
IO~OWIJ, 71LT'i "7A~P 
W/C~R..A.L 

T:'i~- - ~~~-·· - '·- t1J 
(7C.) 

?TIFF, \?>R.OWN, 
CL.A.'fE.."f ?A..'-117 . 
VoJ/6ru .. vel.- ~ ec~l\r...-, 

PU"-A- PUI<.A.·~~R..'OC.K:. 

E,.NP.. 0~-~0R.I~I::..€ \5
1 

. *' 1:-Le.Vl•TION e&T/f-.o\.O.TE.D. 
f~OM c.cN"'"OU~ HAr 

.. 

l' 

- ,.'Z.'!I ' - J 

~--1 I I I I : . -:~o, .. t-. . .. HII.t-•'t':'le;~ ---_-~ 

· -:::.e,ou~c.e:..,.:::~::. 

...: I I . I I I 1'. :: "U>I o 
BA.~-'~ M E.lt. ..... 
e.ou>.~c.e:..., · · 
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WALTER LUM ASSOCIATES II 303!) WAIAlAE AVENUE • HONOlULU, HAWAII 96816 • PHONE 737-7931 

Boring Log i BORING NO.-:--··e, 9 ··· Sheet No. of .,.....-.---

PROJECT RESORT NO. 2 Drill.r Walter Lum Assoc. Date MA...., IG. 1 1 C!>,O 

LOCATION Maunalua, Oahu, Hawaii Flel_d Partv · · ME."tE.R. , 1'--'\A.E.t,\-\IR.O 

Tax Map Key: 3-9-11 Tvpe of Borin;A.UC:.E.R.(A..._C.i'tR..) Diam. . 4" ' 
Dllum --HAMMER: Elev. II' ± ~ 

· \40~ ~D:rii~I:Bi~t~T=·=C~-=D=R=A~_~G====~-.---,----~----
We;ght_~~-------------.,....,----- ~ 
Drop 30'' Water Level NOT NOii9E.Ii' 

SAMPLER: 1..''7'?- 'Z"~TA14DA.Rt> L,?L.IT ~POON 
Tlme=-~==~--J---------i---------1-------~t-~--:::: 
Date ~-lt:.-10 

c 
0 , ~ ·- .. ==:3 :5.&u 

(GHl 

(C. I-\) 

(C\4) 

' 
DESCRIPTION 

E L 1:. \I. ':. 1 11 :t -'It? . 

1~TIFF, t>A~~ ettOWI't,. 
C.LA..'"'/ ( AODBE:) 

eouL.t>E.R.. 
"1 

i 
. :'7TIFF,· bR.OWN'~-~:::: 

C.L.A.'Y W/GrlAVcL 
'~ !"UI<.A. f'I.JK.I\ ltOC.K. .. 

·?·nFF, uR.A...,, c.t-A.."'f·:. ··· 

. r'UKA.'' PUK.A ROC!(~. 

6 
.r. 

ol 

END- OF &OF.I~G @ 15.1.'· .. I. : 

* EJ.E.V,t..T\ON E.$J"Jt--!ATE.D 
F~OI--1 '-01-JTOWr<:. MAr 

~ .. 
0. 
E 

a; 

~ 
Jl Jl 

~ I : 
... 

·J I " I I 

.. .: 
d. . I . "NenA>OON ,.,. 

c 
c ~ .. ..: .!! .. 

cu 
c • 

,. Standard 

l~ 
..... ....:~ 

~..; . Penetr~tlo=l 
~0: 

cu gu; 
~0: ~~ 

.,., 
c 

c . 

:I 
> o.. ~ (Blows per foot) 

10 20 3.0 40 

- I ~1.J. - I - I - I 
I 1

1 I I 

- • -z.s 1 - 1 - 1 .... - •---·-. 

- I --~c;:l - . 'I -

- ~~~·:F'-"GHE."'lT$ 

I I I I 

I I I I I /I -:· ·z:ot. s 

I I 

14A.MME.R.·.~::. 
1:!10\llo.ICE."t .... :· : . 

"b~/.'1. 

HA.MMI!:.R. 
~OUNC.~'7 .. 

I I I I 
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WALTER lUM ASSOCIATES I 303l) WAIAlAE AVENUE • HONOlULU, HAWAII 96816 • PHONE ?37-7931 

Boring Log .. . . ~ 
• BORING NO.,d)O A,e,,1C Sheet No. of----

PROJECT . RESORT NO. 2 Drlll~r WAL.'TE..R. L.UM A.~70C..D~te ?E..PT. 'Z., 1~10 

Datum ----------

LOCATION Mauna1ua. Oahu, Hawaii Field Party FU~I\ , Mt:..KA.I.lt.,.A 
14A.ND A.UC,E." ., - . " 

Tax Map Key: 3-9-11 Type of Boring Diem. __ _....9"-·----
. o' + '* Elev. -

HAMMER: Drill Bit '?0 A . '?O e d)O c. . 

Weight Waterlevel uo.~· t I o.~t II.O't I I 
Drop Tl_me fO:'ZOAM d): So AM 

SAMPLER:_~ ___ ;__ ____ ..;.___.;._== Date '9·1.·10 '?·~·10 

c 
~ 
.~ 

.] ~ 
~=:g 
:5J!u 

(c.H~ 

(CH) 

(oH) 

it 
DESCRIPTION ;; 

'ffO ~I )'..1(:. NO: '!>0 'A.·-_: ___ ..._ 9-
-E.t-t:,;\/;-~ o' ~' · K~-? ; ·- o C) 

\N~'TE.P. 

G~J>..""11'7H f>~OWN I 

CL.A"1 W/'JA.ND . 

,~OC.K. 0~ 7A."--D ..... 

s 
E.ND OF.::OOf:IORir-.lG e. ?i.'.-::: ., -.-

.. e,oR.INu · : No:--~·o ·e.~ .. 
"' .;. '+ OlE . I ..... ~... ... v. ~- o. - '"J o 

.GIU.'11'7H ~{(.OWN ....... w .... n:l\. 
Gl./>.."1 ""/'lOME.' ~A.~~· 
R.OCI<.. 

E..ND OF fJOR.I~G @.. 0.!' 
·;_ 

~ 
'ii 
E 
Jl 

~ 

f-

loo~J_ 

ci z .. 
'ii 
E 
Jl 

. 
c .. ..: 
~~ 

~ 
IS . 

5 .;.,;· 
~&I! DU 

·~c.: 
~ Q 

-
67 

·:ll 

Q. 
E 
0 u 
...:u; 
6ui 
~c..: 

;::) 

~ .. .. 
.&; • 
Ill'": • II) ... 
CCL. .. 
> 

PENETRATION DATA 

Standard 
Penetration Test 

N (Blows per foot) 
0 10 20 3.0 40 

I I B I I I I I 

. - . . . . . . .. . . . . 
e,oR.tNG 'NO. "JO C .... 

.. ~ELE-V. ':.. o' '! ... ..,. ? .. - ---· 
~' : . I "' 

E>LACK,O~~A.NIC.. CLA.'1 
: . U"\OC.~) . WA.1E.I(. 
R.OC.I<. .. , 

! I 

t:.ND OF bOI\11-.lG.e, t.~ 

!• 
' 
' ! 

I 
~ 

. E.l.t\/A'TI0!-.1 E.t,TI MA. iE.I' 
FI\OH CONiOUI\ PL.A.~ -~ 

0 
\.OS 

+ 1-
\'Z'I 

. ~ 
. .. .. . . . . . . .. . . . . 

5_ 

' I I I I I I . 
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WALTER lUM -ASSOCIATES I 303() WAIALAE AVENUE • HONOlUlU, HAWAU 96816 • PHONE 737-7931 

Boring Log 
BORING NO. 9 J Sheet No. - of 

PROJECT RESORT NO. 2 , Drill;, _Walter Lum Assoc. Data 5"- Z.l-70 

LOCATION Maunalua• nahn ~<IT.Y<>-f of ' ~-.. -, .. -~--- Field Party MP.KAU.!../!>. 1 MABSHIRO 
AU6ER. c· p.cxf>rz.) A " 

Tax Maa_Ke ... ~-0-,, r. ...,-.,-...... Type of Borin; /IOC& Dlam. "-. _'"~"..;.... __ ..;......;.... __ _ 

3 •..~-·1<-

HAMMER: 
Weight - 14-0~ 

Drop SO" 

SAMPLER: - ?.." <GiANDb.RD 'SfL..IT · <S>f'OON _ • 

c 
0 

1l -~ 
~·=· ~ 
:5~u 

(~~) 

DESCRIPTION 

. SLEV. 3 '-! """"'1 

-:··Ml;I:>IUM O!S--1-l~lT'f SAND.­
w I COI2AL.-- fRAG>Mf;1-{iS 

~ Sl-lsL.v~ 

Pl.l~t:\ 'PU!<.~ f\OC.~ 

fS.ND O'F--~01\\N·6·-f:, ro•·-::li--~ 

~ 

i 
00 

!),~ 

-~ 

.~ ·-

~E-t...e:.:VATION EhTIMAiE.D 
F~OM c.ot-.rrou~ MA-r" 

. 

i .• 

~ .. 
ii 
E 

.clll 

·~· 

;_~~' 

0 z .. 
ii 
E 

clll 

'!A 
_.,I 

1{,; ' . ! 
. .(\ 'i 
~' ·1~1B 

1~') 
I'!:::-' 
/,.( .......... 

/'// 
~"' ~~~~~IC 

Eiev. -- Datum --===------
Drill Bit \.C.~ ORI\b. 

Wa_ter level NOT NOiliC.ED 

Time 

Date S~'ll-JOI I 

PENETRATION DATA 
ci 

~ 
E 

~ Standard =--1 .. 0 .. 
;u: ~ .. u .. Penetrati_on Test 

~u.; ...:....:: .c • .,.., 
Q • ~ 

Q~ g~ u"l ~~ .. 
~II. Oiil! ~II. :!11. :ii II. N (Blows per foot) ;: Q ~ > 0 10 20 30 40 

I I ,. I I 
- ' 1'2. I - I - I - D ll 

\~ ' - --·-1-1-1-t~ .41/. 0 

ROdl-<- Fi-Pr(:)~'E"NT A 40/.1 
\-\NMM!E;R.Isopl-\C'a'E. .. 
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WALTER LUM ASSOCIATES I 303~ WAIALAE AVENUE • HONOLUlU, HAWAII 96816 • PHONE 737-7931 

Boring Log · -9 'Z.. 
BORING NO. Sheet No. of ----

PROJECT RESORT NO. 2 Driller Walter Lum Assoc. Date·· M,~>o,."f \9, 1~1° .. 

LOCATION Maunalua, Oahu, Hawaii Field Party .... MAK.:ALJI..A, MAE.7HIR..O 

T 
· . AUGER)AC.I<.Eli.) 4" 

ax Map Key: 3-9-11 Type of Boring \. A..C.1!. Olam. _,..--..;..,.._.,... __ _ 
. 7 I%.""' 

HAMMER: Elev. · Datum -

Weight \40\\ _o_,;; __ l _s_,_, _,.~·~c-=.-:P-:-:R.:-::A:-:-rG~----"T"""---.,.---~---
Drop 30" Wa_ter Level N01 NOiliE.t? ' 

Time _ 

SAMPLER: 1."t.,?-1."t,1'ANDAR.t7 7PL11' "?POON Date 5-I <;)-7o 

c 
·! .. 

1l ~ 
~ =· 5 
:5Jlu 

(c.. It) 

DESCRIPTION 

E:LEV. 7''* ~~ •. -

ME.OIUM, e>~owt-4, · 
'SiL l'f ~ANCI :\ 

- ,CORAL F R.A.GM E.NiS 

:'?TIFF, &R.OWN, 
C. LA"( 

f'Ul<.lll. PUK./1.. RocK 

~ 
0 .. z ., 
" J: ii ii 

ii E E ., .. clll 00 "' 

0· 0 ·ll~t~A 
·.o(( 

• ~ 1'H ~I 9''• 
-:._ '-..../ 
/'// 

~~~ 
/~: 

~ 
..: ~ 
c 

~~ 
o· .. 13 u c..: 

~u 
.. ~u 

...:a:.: 

~~ 
~ 

c.,; 

~lf! ~~ ~0: 
0 ;::) 

- ·l"Z.·_ 

- '40' -

ENt' O!= 
i 

"----' 
' I~ 'l:?? ~~-~9't-C I~- Rejc.K: r:I~A()ME~I~~ 

&o R.l IJG@.. I O:Z: 

~EJ....t;.V.h-TION' EhTIMA.iED' 
.Fft.OM C..OI-JTOU~ Ml--P 

. 

! I 

' i 1 ' ' 1--l 
j ; 

' 

'• 

. 

I 

A 

B \•. 

; 

.I 

. I PENETOATOON "'" 
'" Standard 
Jl..; . Penetratlo=l .,., 
c i:i: N > 0 (Blows per foot) 

10 20 30 40 

M I I I I /'-~-~5/.';·· 

I I I I I I r:.:-_1-S/-'7. 
HA.MME.~ 

e,ouwCE-'7. 

B=H I ~~~- > 45/.'l. 
---· 'HAMI'!~IZ..':.---::·­

·:·. '00\lWC.E.;t. ... ·.:. 
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WALTER LUM ASSOCIATES~ . 303!) WAIALAE AVENU-E • HONOLULU, HAWAI_I 96816 •· PHONE 737;793, 

Boring Log . . . "'93" 
.- . . .. . BORING NO. Sheet No. of ----

PROJECT . RESOR:I' NO. 2 Driller Walter Lum Assoc. Date MP..'f IB,\1310 

LOCATION Maunalua, Oahu, _Hawaii F_ield P•r•v MA.K.AUl..A. MA.E.~\-1\R.O 
. - . . . A.UGE.RlA.C.I<.U)- 4" 
Tax Map Key: 3-9-11 Type of Boring · A.c.e. · Diem.--------

5'+* 
Elev. - Datum 

HAMMER:. I. C.. OR.AG 
Weight 140 ~ _ .... -.. - 30" :::--:-:--:-;:rooT< ---r· ----r-..,....---,----.----_;_ 
Drop Water level. .;a11 L..c.D 

Drill ll:o 

SAMPLER· "Z.."7'>- "Z."7iA.NDA.R.D ?'PL.IT t,POOI-..1 Time--= • .. · Date 5- le>-:10 

c 
-! e , ; 

.! ·;;; 
~=: =>.&u 

(c,~) 

DESCRIPTION 

e..L.e.V. :::· s':t: ""':7-· 
I 

1
ME.DIUM, t>AR.\<. 5ROWN, 
. C'I..A.'/ 

:· 

PUKA.. PUK.A;_ ... _~OC.K. ... 

E.ND 01= e,oR.ING @.. IS' . 

* E:l~VA'T"ION eSi"IMAieD 
f~OM CONTOUR., fl.A N 

~ 
..: 

0~ 
a; 

Q. 
E 

-'! 

't:'?'? 
: , 

~ '-:% s ·/ 
'l.'''?~ / ""-" / ........ -. 

. 

. 

>;-; 
/:<._1 . 
~'­
~z· . "-'-. 

""/ II'\ I 1//_, / 
[-~--f'Z."'7'1 "~-' 

// 
// 
,,~ 
r,..., / , ......... 

i; ~ ~~·t,.,l 1(; 

' 

. 

. 

. 

. 

ci. 
0 .: E 

ol c 0 z 0 ~u; 
u .. ~u: u ...: U.:· 

Q. ~4 ~~ cu a~ E ~ ... l:'..: ~ ... 
"' 

== "' Q :::> 

93-A.I - ISO __ , - • -

93"e>l :-.R.Oj:.l(;~ F'i.A.C:SMI;;N'T"7 

~3-cl~ R.oclt<: F~GI•'I!Jnc, 

9'!1·DI- NoiR.E.C.o"u..., · :· 

_ 
1 

........ ~ ~rN ,A .. 
j . Penetration Test .,.., 
IJ~ . 
I; "' N (Blows per foot) 
> 0 10 20 30· AO 

- 11--
1--

I I I I I I :::;·ot.\'-_ 
HAMME.~ 

~0\J"'C.E-'7 

I I I I . 1===r ?JsJ.i 
HA.MM!::.R­

:e.ouNC.l:-'7 

-,.; I I .I 1-l--+- .. "Z.Sf.o' 

HA.MME.R. 
2>0\JNC.e..C, 
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WALTER LUM ASSOCIATES fl 303~ WAIALA_E AVENUE • HONOLULU, .HAWAII 96816 • PHONE 737·7931 

.\ g4 .. Boring Log 
I PROJECT . RESOR'l' T\l(L ? 

BOlliNG NO. - -- · . S_heet No. of 

---- -·-· - :Drill•r Walter Lum Assoc. Dar."~A.'i l'!l,-l'!l1o· 

Field Partv MA.I(.AU\.A. , MA.E.'?I-IIR.O 

I 

LOCATION Maunalua 1 Oahu 1 Hawaii 
Tax Map Key: 3-9-11 

HAMMER: 

Weight 14-ot 

Drop 30" 

Type .:11 Boring 1\UC:OE..IZ.l ~t"tlt.) ·Diam. ____ 4-;.,'_' --,---

1'7,' +- * 
Elev. · - Datum --

Drill Bit 
I. C. DR.A.(;, 

Water level 11. 5' Tlme-:3~·,-;:o:;:o~I';M;:-r---+---+----+----

SAMPLER: 
7.."?7- '1.'' t,TANDA.R.l) t,PLIT t,!"OOt-1 Date. 5·1")-10 

·~ 
~ .1 ~ 
.! ·;; 
~=~ 
:§J!u 

~-~ 

~ 
DESCRIPTION .&: a ' . * ., e.t.ev.:: l'L -:!: .. o c 

~AVA 11.0<"- (CUN<O~ 
W/TR.AC.'C-'1 OF. S"OWN, : 

._ Ct..A.""'/.E.""'' t,ILT .. . _ : 

s 

t 
ii 
E 

.:! 

I '1.'?" %11 
II~ ..-

ME.OIUM. R.t:.D-· e."oWN,. 
CLA'f wffUK.A. PUKA 
f;:QC\o(_ 

--~~~ 

1"1,71 ~ 

I 

10 • 
. S·l'l~10 -.---. 
'N~T6-R ! 1 .I "2."1,7 

" i 

.t·AVA. R.OcK.: w/ 
e,LA.C.K ~A..~'V 

---1--__ ' 

-=:=- f. 

' 
I 

' ' ' 

l!;i • 

-,'2."77 

E.NP OF e,oR..ING@, IC/ 

. . 
'·'' 

.'.;. 

-*" eL..&VAIION esttMAtE:O 
~OM CONTOU~ f'I.AN-

J 
--· 

~ f 

. 

"" ~ 

~ 
1!.....-

f,}\ 
4,, .. 

: 0~ 
/ . V.• (,{, 

'I 

-I . ! 

'' I: 
I 

'i 
' 

0 ..: 
ci. 

z .; " 
E 

I ''"""noN DA'A 

.. iu: ~ 
.. 0 

ii Q • " . u 
:;; Standard 

E t~ t 
...... ..;:U: ~ ..; Penelratio=---1 

.:! ~~ 
cu §en 

;:: ~..: 
., ... 

Q 
~a.: cO: 

;:1 
> ~ (Blows per foot) 

10 20 30 -40 

~+A 15- l 

~4-e> ."7.& - 1-1] 

~4-<.l ,.,_R..olc.IL':.ItR.A.GthEt-t117 - I I I · I . I j ~Oj.&' 

-:14·0· - 1.1 .,. I I I I I 1 ~v.s· 
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·a .,., 

.. ·,~-·· 

""' 1-rl"'\ 

.. IZE.-?0!<... T NO.1.. 

.TABLE IL ~SUMMARY OF LABORATORY TEST RESULTS 

BORING NO. 
SAHPLE-NO. 
DEPTH BELOW SURFACE 

DESCRIPTION 

GRAIN-SIZE ANALYSIS 
(% Passing) 

Sieve 
1" 
1/2" 
{)4 ' 

/110. 
. /)20 

/)40 
11100 
1)200 

ATTERBERG LIHITS 
Air Dried or Natural 
Liquid Limit 
P.lastic Limit 
Plasticity Index· 

Dilatancy 
Toughness 
Dry Strength 

UNIFIED SOIL CLASSIFICATION 

APPARENT SPECIFIC GRAVITY 

~XPANSION AND CBR TESTS 
(Surcharge-51 P.S.F.) 
Molding Moisture, % 
Molding Dry Density, P.C.F. 
Swell upon. saturation, %. 
CBR at 0.1" Penetration 

; 

fjO 

SURF/ICf­

~--BR.OV\1 N 
. '=>IL-i"f SAND 
W{GRAVf--t ... 

!00 
:1~-? 
:1 f2. .'2. 
!2B.B 
Jf.S 
bO.O 

SI.S 
4&.1 

t:JA:I!JfSA!..: 
1S 
'2Ci 
I& 

GU I Cl< 

Sll Gt1I 
St.IGHJ.ME:.D. 

Stx'\ 

~. E2c; 

r~.o 
l..Q:Lj. 

oEI 
1.. "?... '2. 

. MOISTURE..,DENSITY RELATIONS OF SOILS. 
(AASHO 'r-180-57 Method___;_) 
Dry to Wet or Wet to Dry 
Max. Dry Density (P.C.F.) 
Optimum Moisture (%) · · · 

REMARKS: 

Date q · \.r 1 0 By f?1. 

~-
. . QtN To 'C:J'tT 

'\o~.'J . 
1~-B 

B1 e~ B~ 
B (10P) f) 

----"''--:----
?'-~.B . SURft>.C{- t:;'-G:>-2' 

· GRA.'f ?\ . . . · ... . 
.. BI<.OW N -~- "~~-:.~.BRCVi.N . .:..:.:=: .. ::- ......... ____ , __ _ 
_51 \.:ry_e:~_y_:_·..,·::..~LA'ftY .::S.~r:IP~: 'OROv'H'r·:·-·.::~:~­
- Y'l{$t:Np------- . .:. ·v;/MUQgpcf<··:·~-:--c-tb'f ... - ........ -· 

t::!~IUR.A\... 
25 
30 
'2S 

SLO\N 

~E'::O! !.!['!) 
t{\~1) l u"" 

MI-l 

\00. 
"'\9.\ 
:J'2.~ 
Ez5,'2 
]4-± 
S0 .. S. 
¥Z..J 
34.0 

!::JI>.H!RA!,. 
£-,(o 

'2G 

21 

'SLOW 

MP-DII.!M 
ME.OtLIIV'\ . . 

·sc 

. 1..f2j 

~ 
fO(o,s? 

3.& 
2J 

.A 
P£'1 To 'd f.'f 

!OS.'Z. I 

rz.o.o 

~A'l!l~AJ,.:; 
:JS 
tz.<q 
~(.? 

.J:l..Q..tlF 
l-Ila.-!-\ 

1-\\C.);\ 

CH 

\. 

0 

WALTER LUM ASSOCIATES, INC. I-· 
. CIVIL, STRUCTURAL, SOILS ENGINEERS n 
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,···e .. '· '" 

':1-!..7() 

[ZE,~oR. T NO. '2. 

TABLE I~ - SUMMARY OF LABORATORY TEST RESULTS 

BORING NO. 
SAHPLE NO. 

·DEPTH BELOW SURFACE 

DESCRIPTION 

GRAIN-SIZE ANALYSIS 
(% Passing) 

Sieve 
1" 
1/2"· 
t/4 
1110. 
t/20 
1/40 
11100 . 
11200 

ATTERBERG LH1ITS 
Air Dried or Natural · 

.Liquid Limit 
Plastic Limit 
Plasticity Index 

·Dilatancy 
Toughness 
Dry Strength 

UNIFIED SOIL CLASSIFICATION 

',:· 

APPARENT SPECIFIC GRAVITY. 

EXPANSION AND CBR TESTS 
(Surcharge-51 P.S.F.) 
Molding Moisture, % 

·Molding Dry Density, P .c. F •.. 
Swell upon saturation, % 
CBR at 0.1" Penetration 

MOISTURE-DENSITY RELATIONS OF SOILS 
(MSHO T-180-57 Method__) 
Dry to Wet or Wet to Dry 
Max. Dry Density (~.C.F.) 
Optimum Moisture· (%) · · 

REMARl(S: 

''\ 
I 

Date tt-1-10 By 11.1 _{ 

'14 
B 

s'- ~.s· 

. ~~cfW"t-~ 
CLA'/ 
W/Pr-CoMP. SOC'<.. ____ _ 

.. Ntl.,IURA\...­
SS 
'2.~ 
~J 

Q\) ICK 

. M!20!UM 
tv\t:O\VM 

c:.H 

.... 

WALTER LUM ASSOCIATES, INC. I 
CIVIL. STRUCTUR~L. SOILS ENGINEERS n 
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w 
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z -
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1-
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I 

,--
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PLASTICITY CHART 

PROJECT; fZE.t,OI\.1 NO. "Z.' .. 

. LOCATION: MAUNA\.-UA \' OA~U I· HAV'JA.I\_ 

90 

'80 

70 

60 

50 

40 

.3.0 

20 

10 

0 
0 
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MOISTURE- DENSITY CURVE (AASHO T-180-57,. METHOD A.) 

PROJECT: f\.E..'?O~T No.'Z, 
AGGREGATE: Y4'' M I NU7 
MOLD SIZE: 4" 9"4-91'' LOCATION I MAU NA..LUA I OA\-\ u I \-'A,WA 11 . 

.. .. 
0 

. . HAMMER: \Ovl?;S. \0'' £BbP 
SAMPLE NO.I L)Q- su t<:.FAC:.!;: LAYERS: '7 
SAMPLE DESCRIPTION: ~ROWN. ?lLJY ?AND~-=-~~:~·~·-:· __ BLOWS: -r;,.~<?~ff:.-::-p,~L.A-:-'{-:-G~~=-
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~ .­._ 
c. 

80 I ... I I I 01 I I . I I I I ... I I I 

I, 
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MOISTURE- DENSITY CURVE (AASHO. T-180-57, METHOD.8.) 
PROJECT: .~E.?OIZT NO.'Z. ~ 

LOCATION~·· NAUNA.LtJA , oA\-fu·; HA\iQA:I r:=. 
SAMPLE NO:: ..... B~-:?U.R-fA~t::. __ _ 
SAMPLE DESCRIPTION: f.,ROWN C..LA'I'f..Y '?AN-D::. 
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· · 1'<> f \ . ·ZEROI AIR-"'l'io2 c,u "'-" 

AGGREGATE: 14:'' [v11 NUC::. 
MOLD SIZE: 4" cp 4,55 '' 
HAMMER: \0~ \CO" 1/ROP 

LAYERS: ~-.:::6;.__-:--.....;_­
BLOWS: 1'3 P~~ l.-<A'{t?:-R. 
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CBR TEST 

PROJECT •. IZE.'_. o rz T No. '2. 

LOCATION I MAUNA\...UA ,. OA~ ll I ~A.IALA \I -· ... - -d· .... -
1 . . . . 

SAMPLE NO: B0-0U'RFAC..E-

SAMPLE DESCRIPTION • . \::lRo W N- ~lt:~Y .:;AN.E>~: ----------

fOI>O 

1co 

LJ 

v v 
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/ 
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e.cc 
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....... 
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-~ s~o 

0 
<t ~ r-eo,": r'' C(IG.\'\ ~~~A\ I pt.) ::4'l ,t:,.~&.\ o· 
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~ f\ ~0.1' Y'~N~\ ... A\Ie>"-1 -~'l1{,o 
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10.? 

/ 
$~t~ 

~~~~t\A~ I I PENETRATION (INCHES) 
oC o O·\ o."l 

TEST RESULTSa 

MOLDING MOISTURE, %. \~.0 

MOL,DING DRY DENSITY, P.C.F. 101.1 
CBR @ 0.1

11 
PENETRATION. 1.12..'1.. 

DATE . 1/2.'0 .. \0 BY J... .f. __::~,;___...___ 

DATE ~ .. ";·1°.. BY.....;..;::S:_.·1;..:..._. __ _ 

·:/l1..'1. . \ 

I 

'' 
5 

CBR PENETRATION DATA· 

PENETRATION LOAD LOAD 
(INCHES) (LBSJ (PSI)' 

0. 025 II? ?~ 

0.05 0 tz.';O 11 
0.0 7 5 410 \o/1 
0.1 0 0 (?oo -z.oo 

0.1 2 15 117 'Z..~ 

0.115 0 -"?'7 ~1"2. 

0_.1 7 5 \O'bS ?)G.:f1. 

0.2 00 \'2.',70 L\-10 

0.25 0 \~00 4'€7~ 

0.300 \"\'2.17 &'{:; 
0.'5 15 0 \'\'1.0 ~to 

0.400 'ZII S 105i 

0.45 0 'l.'?"/.0 11~ 

0.5 00 'ti}"'(O f;'L.., 
.. 

AGGREGATE '/•f' M I N\,17 

HAMMER WEIGHT 10 t--fb. 
HAMMER DROP 1 ~ '' 
No. OF .BLOWS · !?It? 

No. OF LAYERS G ----

WALTER LUM ASSOCIATES, INC. I 
CIVIL. STRUCTURAL, SOILS ENGINEERS •.. 
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CBR TEST 

PROJECT• RE.?OKT NO .. '2. ; 

LOCATION • · NALI N A.L.u~-~-6A\-\t.r_·~ HAWAII . ." .. ,~:. 

SAMPLE NO_f5JG~'?l\\sfA,C.:E. 

SAMPLE· DESCRIPTION i r.. ... SOWN ?LAYISY. <SA. No. -··· 
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I -Ok l . 0.3 .. 

PENE;RATION (INCHES) . 

..er 
~e..n 

~~~~,. (J o,, o.rz.. 
TEST RESULTS 1 

.. v 
r'til\l j:::p<. 1\ p 

.. . . 

~ ~sr{,c -:..l?.\ 

---- --~ 

0.4 . 

,. 

MOLDING MOISTURE, %. 1(p.1 
MOLDING DRY DENSITY, P.C.F. \O(t? ·'?. 
CBR @ 0.1

11 
PENET.RATION ~. ~ . 

_.i :,, . 

·:, 

DATE j_.'?0~1o BY . . (...,. V\ . .• 

DATE ~~ ... l\~10 _ BY · 0.1', 

/. 

:··.-

___., CBR PENETRATION DATA 

/' PENETRATION LOAD LOA.D 
(INCHES) (LBSJ (PSI) 

o. 02 5 q ? 
0.05 0 '1€/ t1• 

0.0 7 5 '74-- \0 
0.1 0 0 bt!- 1f:J 
0.1 2 5 ((t{ 4-D 

.. 

0.15 0 I '.Q:;7 tr~ 
0.1 7 5 \10 171 

/l...,_l_ 

PN.:."'I~ 

. tt,.G 

0.2 00 \~'7 01/ 
0.2 50 11-?h ~c?· 

.. 
0.300 '?0'7 I "2. "2. 

0;35 0 410 14?.7 
·-

0.400 A:117 \01? 
.·. t). 4 5 0 GIG 1\4-

.. 
0.5 00 ~190. l'e?1 

· AGGREGATE }fr" /0\NUG,? 

. ,. 

I 

! 

o. 5. 

HAMMER WEIGHT .·. [qy'O'J 
HAMMER PROP It> II 
No. OF BLOWS · SLP · 
No. ·oF LAYERS· G · 

.._,. . -------· 
• 

.. WALTER U.iM ASSOCIATES; INC. I . 
. . CIVIL, STRUCTURAL, SOILS ENGINEERS I 
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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 material finer than 
No. ZOO. 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 104ft rarmner and an 18" drop 

Unified Soil Classification 

ASTM Designation: D 1452-63T 

ASTM 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 from "Earth 
Manual" by the United States 
Department of the Interior 
Bureau of Reclamation 
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GENERAL TESTING METHODS 

Consolidation Test 

. Laboratory Shear Test 

Laboratory shear test using 
the Torvane 

\;'. 

) 

I 

Chapter IX . 
"Soil Testing for Engineers" 
by T. William Lambe 
The-Massachusetts Institute 
of Technology 

Brochure by Soiltest, Inc. 
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!.IMITATIONS 

· ·In general, soil formations are canmonly erratic and· rarely uniform or 

regular. The boring logs indicate the approximate subsurface sou· 

conditions encountered only at the drill holes where the borings were 

made at the times desigt:lated on the logs and may not represent conditions 

at other locations or at other dates. Soil conditions and water levels 

may change with the passage of time and construction methods or improve-

ments at the site. 

During construction, should s\,lbsurface conditions much .different from 

.. those in the borings be observed, encountered, or otherwise indicated, 

we should be advised immediately to review or reconsider our reconnnendations 

in light of the t).eW developments • 

Our professional services were performed, findings obtained and 

recommendations prepared in accordance with generally accepted engineering 

practices. This warranty is in lieu of all other warranties expressed 

or implied. 

·- ----·--------·------.. ·---··---· 
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