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WALTER LUM ASSOCIATES, INC. 
CIVIL, STRUCTURAL, SOILS ENGINEERS I 

WALTER LUM 
EDWARD WATANABE 

EZRA KOIKE . 

3030 WAIALAE AVE., HONOLULU, HAWAII 96816 • TEL. 7J7·79U 

MR. GEORGE HOUGHTAILING 
·community Planning, Inc. 
Suite 608, 700 Bishop Street 
Honolulu, Hawaii 96813 

.Dear Mr. Hought~iling: 

Subject: Waipahu Estates Unit 3-2 
Preliminary Soil Report _ 
(for residential development) 
Waipio, Ewa, Oahu, Hawaii 
Tax Map Key: 9-4-02: Por. 7 

October 11, 1971 

II1 accordance with your request, soil explorations were made to determine 
general soil conditions at the proposed. residential. development site for 

·Waipahu Estates Unit 3-2 at Waipio, Ewa, Oahu, Hawaii. · ,..... ' 

The surface soils at the site may be generally described as stiff reddish
brown clayey silts and silty clays to about 6 to 13-ft depths, underlain 
by decomposed rocks and boulders to about 15 to 20 ft, the depths drilled. 

The proposed light residential houses may be supported either directly 
on stiff existing ground or on compacted fills constructed frolJl on-site 
sQils. 

Some grading of the site involving low cuts and fills ;l.s contemplated. 
The earthwo!"k should be done in accordance with the requirements of 
Chapter 23, Revised Ordinances of Honolulu, 1961 As Alg,ended and the 
recommendations contained herein. 

The report includes a Boring Location Plan, boring log~, labor·atory test 
results, recommendations and limitations. 

·. :~. 

EK:rmf 

Respectfully submitted, 

WALTER LUM ASSOCIAT~.S., . INC. 

··~~· 
Ezra Koike 
Professional Engineer 
Hawaii No. 1450 · 
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WAIPAHU ESTATES UNIT 3~2 ..... PRELIMINARY SOIL REPORT 

WAIPIO, EWA, OAHU, HAWAII 
TAX MAP KEY: 9-4-02: POR. 7 

SCOPE OF EXPLORAT.ION 

The purpose of this exploration was to determine general soil conditions 

for residential development for the proposed Waipahu Estates Unit 3~2. 

This report includes field explorations, laboratory tests and general· 

recommendations for site grading and residential foundation design. 

FIELD EXPLORATION 

Eight exploratory borings were made at the site. The approximate 

· locations of these borings are shown on the Boring Location Plan. 

Descriptions 9f the underlying soils encountered are shown on Boring 

Logs Nos. 1 thru a. Also attached are logs of borings and laboratory 

test results from Waipahu Estates Unit 3-1. 

Borings were made with 3 and 4-in. diameter augers using carbide drag 

·. · and finger type bits. Soil samples. were recovered with 2-in. thin-wall 

tube samplers and a standard split spoon sampler driven with ~ 140-lb · 

hammer falling 30 inch~s. 
··:·.: ... 

LABORATORY TESTS 

'--~.:... Laboratory tests included: ·natural water .content and density, unconfined 

· compression, laboratory vane sh~ar, At te:rberg limit, sieve analysis, AASHO 

T-18Q-57 density, expansion and CBR. 

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

•. project is given :in the Appendix •.. 

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

. SOIL CLASSIFICATION SYSTEM 

Soil samples were visually observed and subjected to appropriate tests 

in the laboratory. Based on visual observations and laboratory tests, 

. : the soil descriptions /given on the boring logs are generally made in 

~- . . . 

. ,-. \ 

accordance with the ''Unified Soil Classification System.'' 

GENERAL SITE CONDITIONS 

The proposed site· is located a:long the south edge of the Interstate 

.H-1 freeway 'and 3/4 mile north of the Oahu Sugar Mill at Waipahu, Oahu, 

, .. Hawaii. · 

•.'., 

The site is a sugar cane field crossed by haul roads., A lined irrigation· 

ditch cuts across tl:le northern 1/3 of the site. 

The existing ground is relatively flat with gentle slopes at ab~ut a 5% 

grade sloping downward to the south with localized variations. 

INTERPRETATION OF SOIL CONDITIONS 
-- ··--

'./:· 
. ,, 

·From the field ~xploration at:ld. laboratory test 'results, the ~oils may be· 

.· .· gei.l,erally described as follows:. )•' · .... 
- ~ .-

.. _.· 
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Stiff reddish-brown clayey silts and silty clays to 

about 6 to 13-ft depths, unde:rlain by decomposed rocks· 

and boulders to about 15 to 20 ft, the depths .drilled. 

Water w.as not noted in the borings during the field explorations • 
. . 

,. 

· ·· For more detailed descriptions of ·soils. encountered in the borings, 

' 

•refer to the boring logs. .. 

DISCUSSION AND RECOMMENDATIONS 

In gene¥al, the present pian is to clear and grade the site for 

· residential development. The proposed grading is to. use cu.t and fill 

slopes of generally less than 10 to 15 ft in height. 

. II) the opinion of the Soil Engineer, the on-site· soils, in general, • 
:".. . .·. 

' have sufficient strength to. support the fills and proposed light 
. ~ . . . 

·.residential structures·, provided the site. is cleared and grubbed, 

.... · .. ·. drained and localized soft .spots are removed •. ' ~- ' 

-. 

-

·' 

:. 

Decomposed rocks were encountered at about 6 to 13-ft depths in some 

borings. Because of the shallow depths to decomposed rocks, boulders · 

will probably be found i_I)terspersed over the site •. The closet an exca

vation approaches decomposed rocks, the greate:r willbe the quantity of 

boulders. ~ulders may be used to: construct fill slopes ·.outside.of house 

, ', · lots. · See Figure· i .;-:< 
·. ,.. !: . 

II: ·.-:· 

·--·~-~-~ 

~ ' : ·.·. 

·. · .. ·: ~ . 
:·. 

-,.,-. :.:' 
.. 

··, ':' -:·:-

··· 

. ~ ' ': . , .... :, 

... 
,· 

' ,·, ~ - . 

'. 

3 
, . 

\',': 
.. 

··-! 

-~- ·. 
·.·_.: ... 

:~ . 

.l',' 



~·· ' 

_, __ .·.···. 
•. ' . ': ·. . .· 

•' .·· 

.... 

. ,_ 

.. 

'. 

. ~ ... 
•,' L' 

,, 

... t· 

. e., 

··;. ···., 

',•: 
,.· 

',,', 

.. 

. . . 
.... 

·~ ( .•. ::..:.._· .. 

-
._.. ~ 

:-·· 
.. . 

,•' . 

Site Grading 

Surface vegetation, ditch linings and miscellaneous debris 

should'be.cleared an<i removed prior to site filling. Loca:.. 

lized soft pockets encountered during the site prepa~ations 

should be excavated and backfilled with compacted select 

·material. Provisions to drain the site should be included 

.during and after the completion of filling operations • 

In general, the on-site soils may be used for the construction 

of the proposed fills. Gradin~ work should be done as required 

by the F.H.A •. Data Sheet 79-G; Revised Ordinances of Honolulu, 

1961 As Amended; and as recommended l;>~low: 

:· . 

... ··· 

1. The area should be cleared and grubbed • 

2. , Topsoil and stockpiled soils should .be either 

(a) stripped to stiff natural ground or (b) 

scarified ai_ld recotljpacted befQre the placement 

of fills. 

· 3.- ·· The bottom and sides of irrigation ditches 

·should be stripped down to stiff natural ground 

or scarified and recompactedbefore the placement 

of fills • 

4. Hard surfaces along ~ist:Lng haul roads shou:ld -· 

be scarified dow to stiff soils and recompacted· 

to ·match the. density of the surroundin~ soil. .. 
·, 
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5. 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 bro~ght up, it 

should be keyed continually into the stiff 

· natural ground by cutting steps into the · 

slopes and compactin$ the fill into these · .. q 

·' 
steps. · ... 

6. · Fills should be laid in 6-in. compacted 

layers to 90% of the maximum density deter~ . 

~ined by the AASHO_T-180-57 test method. 

Slopes 

In general, cut and fill slopes of 2 horizontal.to l vertical 

or flatter should be used. 

.... · ·If slope heights (top to toe) of greater than l.-5 ft are 

considered, 8-ft-wide ·benches should be, placed at about_· 

15 to 20-ft height intervals. 

To minimize erosion, the runoff.from rainstorms should be 

diverted by berms. or ·.ditches away from slopes whenever 

practicable;. ' . ·-.. :. 
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The surface of fill slopes should be compacted by cat~tracking 

or with a sheepsfoot roller. 

Slope plant:ing is rec;ommended on cut and fill slopes to minimize 

. erosion•. 
'· . 

. Slope adjustments or other precautions may be necessary if. 

~eepage zones or soft spots are encountered iri localized areas. 

Foundations 

If earthwork is carried out as specified, the stiff natural 

ground and compacted fills should develop adequate bearing 

values to support the proposed light residentic:ll structures. 

For light one and 2-story houses, differential settlements 

will probably be negligible and within the settl~ent tolerances 

of residential structures. 

General recommendations for foundation construction are as 

follows: 

1.. ··For. the proposed light one-story residential 

structures, conventional house foundations · 

.. , ·such as slab-on~gro_un4 construction or.post ... 

and.-beam con~truction may be.used.: 
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2. Bearing values for a given soil usually vary 

with the size and depth of footings. For 

light, one and 2-story str~ctures, bear~ng 

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

· 3. Soft sp.ots or pockets of loose material · 

4. 

s. 

encountered in footing excavations orbelow 

the building area_shouldbe excavated, ~nd 

the excavation backfilled with weli-graded 

granular ma~erial such as S4C or othe~ . 

approved material. 

Concrete slabs on ground should be placed ·over 

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

less than 3/ 4-in. and greater than 1/ 4-in •. , . 

·in size. The subgrade should be compacted 

and shaped to a level surface or to d~ain, 

if practicable, and generally should. be 

kept slightly higher than the finish grade 

outside the building. 

Because of the downhill creep effect of soils · 

on a slope., some settlements may occur near. the . 

tops of slopes.· Buildings should· generally be : '. ·· 

.. placed-abc;)Ut ],5 ft from the tops Of slopes •. · 

. -~:·'• . 
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This distance may·be reduced for lowel,:' slope. 

. heights, e.g., 10 ft for 10-ft high slopes, 

. but generally not closer than 5 · ft from, the 

top of any slope • 

6. Construction of retain_ing walls on slopes 

should generally be avoided. 

· 7. . Good surface d-rainage· away from tlle foundatio11 . 

of structures should be maintained and the· 

site should be graded at all time~ :to prevent 

the ponding of water •. 

Roadway 

In general, a rough estimate of the roadway pave1nent thickness . 

for the light :residential traffic anticipated is as follows: 

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

2. Base course - 6-in. base course over a 

prepared subgrade. 

.Provisions should be made in the contract doctiments to allow 

. fo:r local adjustments regarding subbase requirements in the 

field in accordance with the design standards of the CitY and· 

Courity of Honolulu. In fill areas, the us.e of select soils · 

within the top 2 to 3ft of :the subgrade may.reduce·the 

thickness or .eliminate the need.for the subbase course •. 
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The subgrade should be compacted and shaped to drain. To 

avoid the pending of water and softening of the subgrade at 

low points, wee.p holes shouid be placed at subgrade levels 

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

low areas •. 

Utilities 

Utilities should be placed after the fills are constructed.-

Utility lines should be designed wj,.t}l flexible joints, 

particularly where lines are connected to structures. 

Unforeseen Conditions 

Unforeseen or undetected conditions such as soft spots ~d .· 

abandoned .utilities may occur in localized areas and will 

have to.be adjusted and corrected in the field as they are 

detected. 
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PROPOSED SPECIFICATION FOR EARTHWORK ... · 

WAIPAHU ESTATES UNIT 3;.;.2 •· 

General Description 

This item shall consist of clearing and grubbing, preparing of 

land to be filled, eXcavating and filling of the land, spreading-, 

compacting and testing of the fill, and subsidiary work necessary for 

grading the site. 
·····. 

Clearing, Grubbing and Preparing Areas to be Filled 

Vegetation and rubbish shall be removed and disposed of, leaving 

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

Vegetable matte·r shall be removed froiil 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 th.e placement 

of fills. Loose surface soils encountered at finish grade shall be 

scarified and recompacted. 

The 'bottom and sides of irrigation ditches shall be stripped down to 

stiff natural ground or scarified a_Ild recompac;ted before tbe placement of ·· 

fills. 

Cane haul·roads shall be scarified, and recompacted to l1latch the 

.. density of the surrounding soiL 

Materials 

Fill material shali consist of selected on-site soils or approved 
~·-··-· '. 

borrow soils. The soils shall contain no more than a.~race of organic 

. ' 

. · . .. :~ .. :-· . and deleterious mat"ter • 

• Borrow soils shall be select soils generally less than 3-in. maximum 

size, with more than· 30% fines a"Qd, a t>lasticitY. indel.t ~ene~ally le.ss than 20 •. . ,_, 

1 -. 
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Fiil material placed in the top 2 ft of fi-lls shall contain less 

. than 30% gravel. 

Placing. Spreading and Compacting Fill Mater.ial 

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

when compacted, shall not exceed 6 inches. Each layer shall be spre~d 

evenly and thoroughly blade-mixed during the spreading to insure uniformity 

of material and water content within each layer. 

Rocks or cobbles shall not be.allowed to nest and voids between 

rocks shall be carefully filled and compacted with small stones or earth. 

When the water content of the fill material is well below the 

optimum for compacting purposes, water shall be added until the water 

content assures a tboroug}l bonding during the compacting process. 

When the water content of the material is well above the optimum 

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

by othe:J:' satisfactory methods until the water content is near the optimum. 

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

be compacted to 90% of maximum density in accordance With AASHO Te~t No. 

T-180-57 or other comparable density tests. Colll.p~ction shall -be With 

sheepsfoot rollers, mul~iple-wbeel. pneumatic-tir:e4 rollers or other 

acceptable rollers which shall be able to compact the fill to the 

specified density. Rolling shall be accomplished while the fill material 

is at the specified water content. The rolling of. e~ch layer shall be 

c_ontinuous over its entire ~rea and the roller shall make sufficient 

passes to obtain the desired density •. ..·· 

- 2 _.., 
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Field density tests shall·be l1lade to get an indication of the 

··compaction of the. fill. \.fuere sheepsfoot .rollers are used, the soil 

may be disturbed to a depth of several inches. Density readings shall 

be taken as oftet1 as necessary in the compacted material·below the 

disturbed surface. When these readings indicate that the density of 

any layer of·fill or.pottion thereof is below the required 90% density, 

that layer or portion shall .. be reworked until the required density has 

been obtained. 

The fill operation shall be continued in 6-in~ compacted .layers, 

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

and grades as shown on t~e accepted pl~ns. 

Excavation 

Suitable material from· excavation shall be used in the fill and 

unsuitable material from.excavation.shall be disposed of. 

Unforeseen· Conditions 

If. unforeseen or. undetected critical soi-l conditions such as soft 

spots or seepage water·. are encountered. during the. field operations, 

corrective measures shall,be made in. the. field as.they are detected •. 

Rainy Weather 

Fill material .shall not be placed, spread or rolled during unfavorable. 

weat~er condit-iQ1l.S. · When the. work is interrupted. by ·heavy· rain, fill 

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

content and density_ are as previously specifj.ed. .. ·. 
' .. · . 
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BORING.LOGS 

The stratification lines shown on each of the boring logs represent 
the approximate boundary between soil types .and the transition may 
be gradual. 

Symbols 

Symbols used generally aJ;e in accordance with the Unified Soil 
Classification System • 

. Where a parenthesis ·~ (MH) II is used' the soil sample was classU:f,.ed 
·.by visual observation of the sample recovered. 

·' 

Where no parenthesis 'iMH" is used; the· .e~oil sample was classified 
from eit_her.the ~tterberg limit ore;ieve analys:f,.e~ test results. 
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Boring Log 1 BORING NO. · Sheet No. of --..__,.... ___ 

PROJECT WAIPAHU ESTATES UNIT 3-2 Drill~rW.LUM.0.7~ov.,tt-Jv. Data AUC:!.?O,I'J71 

HAMMER: 
. 140~· 

lOCATION Waipio, Ewa, Oahu, Hawaii Field Party MAE:.~HI~O, Me. ""IE:.~ 
. · ·· · · AU (MOI?>tL..~ ) 

Tax Map Key: 9-4-02: Por. 7 Type ot Boring ~E.~ t11HJ.Jllt1.1.H Diem • ....;....._..;::?>;.__;....._-"-"""" 
~~I'+ ~ 

Elev.· · · .,. Datum ...,.....------
Drill Bit FINGeR. T."'fl""E. 

Weight · · . .. . .,_ •.. w L ,·~Di Oro ;;./0 ater eve -Hor1.:.-&t> I I I I 
p '2." 5 ; '2.'' o.p. "0111-4 WA.L.L. 1LJ2>S Ti111t. _ 

SAMPLER: .'Z" $S- -z·· ~TJ>.I-.It:>A.R.P ~PL.11 t.Poot-4 Dehi~·"?0·11 1 1 1 1 
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· __ :_:_~11FF.I\S.I71'1~1-L!>~OWH.:::·.:· 
ltw\ H) I c """"''< e1 . "-' "'' .. _:: ...... -··--- _ ·_: 
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PENETRATION DATA 
i:i. 

0 ~ 
E ~ I Standard ~ z .. 

~u; 
13 i .,: , Penetration Tell · c: 0 

.!! .. ..: v ...:....: c··· "' . 0. 

~~ ~~ cv g"i .. "! 
E ~~ 5 A. N (Biowa per foot) 
Jl i ..~~.. 

c ::::1 > 0 10 20' 30· 40 

,~-A llZO I ;: I '>41 1,,00 1 
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Boring Log BORING No:-."':._:.;.;._-··;.;..·;..::'Z.~"'"""""""" Sheet No. ----- of 

PROJECT \VAIPAHU ESTATES UNIT 3-2 Drill~r W .. LUM-5 .6S;;6c., INC: .. Date ,Aus;a. zo, 1"211 

LOCATION Waipio, E~a, Oahu, Hawaii 

Tax Map _K~:y-: . 9.,..4-02: Por. 7. 

HAMMER: 

Field Parrv Mb.E?i-ll rzo, ,-.:,u K.D -z t.:.K.I 

Type of Bo~~~ .. AUG.e,~ c:--~F-) Diam. 4" _......;._.....,;......;.......;._ 

Elev. I4'Z' '!: -* 
Drill Bfr. I: C • t:> !'A. C., 

Datum ----------

Weight .I -'!C~ . -- --- .. - ---------
· I t-4<>T 

Drop - " - -- - · 
'2.""7.<?. ···:- 'l" ~'1.6NO~RO ~fLIT ·~pc0N 

SAMPLER: oz.·•.?:. · 'L" o.o. 'rH 1N · )l(.lll.l-L. 1'\..Jr'ze 

Water L;1:0.;.t!t!.•!!.JT~·~~&i;!t>~...,~~----4~------.1-~---+~----
Dete 8-'!.<>·11 
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DESCRIPTION. 
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. I I. 
· J:t-u:>..::::~~Y?£~-z1~.7.-~.~~~- : : 
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PENETRATION DATA 
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Boring Log BORING NO. - ? Sheet No. · of ---

PROJECT WAIPAHU ESTATES UNIT 3-2 · Driller w. L.UM ~ A.?7o(,., INC. •. Date Auel. 'YJ> t~11 
lOCATION Waipio, Ewa. Oahu, Hawaii 

Tax Map Key: 9-4-02: Por. .7 

Fl_eld Party Kf.,. KU i- G L0 R. Y --

Type or &ri~g AL.il:le~(l'?~?o') 
. I c::>o '-+ -*-

D.iam. A" 

Datum. _ ..... ..-.. ...... ,......,...,..----, HAMMER: Elev. ___ _.;: _____ _ 

Wei ht IAO.u - ·- - ------- - - -- ·--· . _o_.u_l_a_;t_-_-r:~c.=-=. ;-O_RAC:!_-:-·----r-----,r-----:-----

Oro ~ ~o" _Water Level ';i~r~• ~P j I I 1 

. p ?.."~.?.· _ '2-' .lJ\bNQt.tz.Q ~'Pi..:IT <St>6o-J 
SAMPLER: :'2."?" - 'Z"o.q. "TI11N ~.6.w.. "Ti..li?E:. 

Time -

Date 5-"2.0·11 

·:'1. 1 
"2 ~ DESCRIPTION 

E: ~ ... 
1 

0 I,; z 
" ..!! .. ..: 

1 a·u 
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1 

~ . ·"""'AnON DAM 

~ • ~ :;; ; S_hiridard '1."0.0 
~ l!; • ~ • . ~ • i Penetration Teat ·rt·11N v-JALL 

.u": -"':·. ~ ' TUl?E. .~J..VIF\.EIZ. a. t· cv .,., .,., 
E : ~..: ~1JI. l: ..: ~ ..: ~ 0: · N (Blows per foot_) 
Jl :i c ' :;, > 0 10 20 30 AO PJLOV4q/o:r?~: .. 
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~== :§Jio l Jl 

E.L.£.". o. I ~o' ±. 'J * 
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. ~TIFf" . Tt6DOl?H . P.I~Wi-1- -~~ · ... 

~~_) ~-;.,o..:--0Y'Te;- ?IL.l.~.I"'LT~~~~~I"-
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~-~I ~~\ ~~ I ; t.'i 

\,. Z''+·~- __ I ~0 I ~ _ I. _ .1- ~- I I I I I 
. . . . . . ............. ~·- . ~------·---··· 

. ___ WOlE>: U~~p W~T~P. To __ ::_:::_::: , i : , . "' 
. ··• ·.. . . ,l.ip ·- .... , .......... ' I . 
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91 . . 
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=·:~t V~P~~l?~' ~C.I<.;~.A- ·:.- .-- I 
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'i 

I * ·: i ~7 
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Boring Log BORING NO.· 4- . Sheet No. of 

PROJECT WAiPAHU ESTATES UNIT 3-2 Driller-.W.L..UM A":>'?OC.,., IN.(... Dale AUC:l. '2.4 ~ 'Z.5, 1"711 

LOCATION Waipio, Ewa, Oahu, Hawaii Field Party tv~e.:·f[:.~ , Kh.l<.U 

·Tax Map Key: 9-4-02: Por. · 7 Type of Boring .b.U4 E.I'.(~~~~~~~)Diam. ___ ~_ .. ___ _ 

.. . I'?>'?'+ ~ 
HAMMER: Elev. ··-· ---:::--...;-;;___~--

Weight 1:-0~* -~o:ril:_:l a~;,~'F~I~~~~-~~e,.=~~~~~'1=r::.e.=--r-I--~~--......,_1 _~-
Datum __ .,..,.,.. ____ .......... _ 

Drop ~;.J.. . .. .. _ _ Water Levei..JH~oiUlJ.!I'-::!l'..~t>~-.,....;.........+--~---+----
.'2. ? , '2. Q.P. 11411\1 \<.;/,6..1,1.. \Ue>e:. Time -

SAMPLER: '1." s~ ·-oz.:·_ STAf4P.&.r...D ?r"'L..Ii · 7 eooH D••a a--1.~-11 

c 
0 •;:: 
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~ ; 
.! ·;; DESCRiPTION 
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PENETRATION DATA 

Stondard 
Penetration Test I 'l"o.P, 

.THil-l W.A.u..; 
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WALTER LUM ASSOCIATES, INC. . ~ 3030 WAIALAE AV.ENUE • HONOLULU, HAWAII 96816 • PHONE 737·7931 

Boring Log 
BORING NO.- - I? Sheet No. of -----

PROJECT WAIPAHU ESTATES UNIT 3-2 .·.· Drill~r ~- LUMJ -A570C..,fr-.lc... Dete AUC':1. 'Ze> 1 14)'11 

lOCATION Waipio, Ewa, Oahu, Hawaii. __ .. Fhild Pe;tv·-~I(U_ •. -~'-OR·t -· 
Tax Map Key: 9-4-02:. Por. 7 . . ·. Type of Boring AU~EIZ..(.P;>·"?O) Diem. 4" 

Detl!in --..... ------' l~b'+ * HAMMER: J Elev. -~-;...:;......:-:;_----
·. jj:. Drill Bit· _..,.-:C.' 'DR A~ · · 

Weight 14 O · · - .. .---..· __.. . ....----,,....,....-
Oro 1?o" _ _ _ _ __ . H- - Water _Level 't\Ol1 ~e.o 

1 
___ 

1 . P.. ' oq 1." .:; . .;. - ?-r6~D~J2.() -?Pi:.l-r_:_ c~. Time -.. I I 
SAMPLER:· · 1:• ~- rz.• C;>. : -'T'H!N WAL-t..:. ··· · D1te &-'Zo·11 

-~ 
'"0 -~ 
r .! ~ 
:!::== 
:§.&o 

DESCRIPTION 

.-e..~.-ev. ~ 1 ~,e,· ± i- -~ 

- _:_:.!:>Op.:r_'; .... ~PDi7!-1--'Pl,;:t>~N-~ .. --:. 
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(M&..) .. :t:..l.t:.veY. ~1\.:t wiJF.6..GE'ltoP.:.·· 

.1!-oot~ ........ _ _: 0:: :: .. : .. ~~-...... ::~=:::::.:· 
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CBR TEST 

PROJECT• . --~ 1WAI Pt-.1-\U. C.Sit>-Jes ,. UN11. ?;~'1 .... · ........... ·.· ... -·~· .. 

t 

LOCATION• . !W~\f'IO_, 'E--W~_, Ot>-_!-\IJ;--\.-\~WP.\1-· --~~-

SAMPLE NO• , 12· t;URf~c..:e:. 

SAMPLE DESCRIPTION• __ . R~oo\S\-1 -eRo\AJN C-t.A':/'€8 ~IL-T_ · --_·_:··~. :~:-:---.:~,~:-: . .-·:~---~~,: .. , __ 
-.· \N(TRF\~ OF t?TCC6Mf>, RoCA< ~ CORC..L.-

" -

.. 

... - CBR PENETRATION DATA ·---

PENETRATION LOAD LOAD 
(INCHES) (LBSJ (PSI) 

.. 
... 

0.0215 jOS 3o5 

0.015 0 )1~ !?~ 
0.0 7 15 'lt?O f;l1 
0.10 0 ?~O 110 

0.1 2 8 4'10 \~1 

... 
___..., 

-- .. 

~ 
~ I 

I 

0.1 8.0 41;0 \loO 
- v 

0.1 7 6 iii -·. I Cl.. .e· ·o 

G~ \~'? 
0.200 / 

'2.!~0 

·.•· 

\·, 

'· ~. :_:,-

',•. 

··. 
' 

.. e· 

10-470. 

<( 
0 
..J 'l.oo 

I ... 
- ·- -- . 

~ ./ v 
. ,,., ·/ .. 

k:: 
.. 

./ ~0.\" IP~e.-1 v - .. (DO 

/ .. 

so 

1 1., a-
--··--!?· . ... ~~v\'(1'1 ,... . ,y.~~o~ 

c,paqJ> TEST RESUI..TS• 

.. 
E.,; 0."2'' 

. .. 

~A:'T\Oti 
. .. 

MOLDING MOISTURE, %. .-z.;.:?.. 
MOLDING DRY DENSITY, P.C.R 1 O\.~ 
CBR @ 0.1

11 

PENET'RATION \V\ 
.:Y~fi'l!1---~q~~~=---===:=-:=~---:- .... - -~- -4:--~·--:· 

DATE . · ,o .. \~'1\ · 
DATE .. _. \0 .. \#:'\\ . 

,. 

BY tJ\0. 

BY _% 

rwe. "'(ZArto~ : 1rir~~ 
- I 

\\1\ tl ~ \\.1 
. ···-

: 

. ---

.. 

•:; 

-;.. 14-;"? 

'. 

(p";o '2.10 

0.25 0 1So '!SO 

0.3 00 e,so 1.'0? 
0.58 0 t110 ?o~ 

0.400 "l'OO 3'21 
'Q.4.15 0 tO?o '"'? o.a oo toqo ~(.?'} 

AGGREGATE '/~: M \t\V.7 

HAMMER WEIGHT \0\..B~· 

HAMMER DROP Itt>• 

.·No. OF BL.OWS G!o\L.A'\'i:rz 
No. OF L.AYERs_· _'?~-

Q.5. 

, __ ; 

WALTER i.UM ASSOCIATES, INC. B 
CIVIL. STiiUCTURAL, SOILS ENGINEERS D 
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·Boring Log BORING NO.- ~::_ 1· Sheet t-jo. of . . 

. PROJECT .. WAIPAHU ESTATES UNIT 3-1 Drill~ ,1,( . .(.' LUM A550C:...,IN_<:;. Dele e- t B- 11 

LOCATION Waipio, Ewa, Oahu, Hawaii Field Partv.l<AKU ~ GLD!-e.=j ' · · 

Tax Map Key: 9-4-07: 11 & 24 Tvpe of ik,~ln~AUQE~ Cr?~?Jo) .: Diem • ...___4.....;_"..,..-------
Datum ---------

. .. 'r:.c..' + "'-' 
HAMMER: Elev. · ----

7 
.__, . -"" . 

Weignf}40tt_-~:_·_··--~~- -----··---·-------- ---··---.. -· Drill Bit. J,c: t?Rb§_--
-- -o'' . W t l . · I Aoi 

Drop - '" ~-' . --·-. ·: . . - .. . . . . .. .. . - '~ _., eve '-f-HLIUP'..:..:' C.:::;~.::;..t' -+1---1,1----t--+-----
SAMPL

, ER. ~:~~ : .. ; :~:~~;~~~~~ct_\ti~~o ___ ~::_:·~::::.-~:.::.:.: :::.::_. ____ : ___ :·_·_Time . - . I 
1 - . . ... .... .. ...... ---- .,. ..... a;..·.;.,• e~·.-;1~.1_. ____ -' . ..,....--J.. __ __J_~....-__ 

' -~ I • 
! "i -~ 
I !i =, 
='.so 

1-\\.·~1. 

I DESCRIPTION 

E.I...E.'l.::. ,.,~· ~ ·* 

~11 rf .. ~1:;001 $H~ _ ~¢6Nt·r 
.:.$lL..'TY:~.-a;AY :.:·_· ~-.-::::~::.:,~-:~:.--:· 

-·~oTE. ~. Ut,~l:' w•1&.1\ TO'~-"~-"" 
·_:,·l· cc ...... ,a.tl:' P'I\ILI.INC., 

~ a; 
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! l 

i PENETRATION DATA 
I ,ci 

'2.." o.o 0 ~ ·._ : ~ _ . .... -~Standard 
z L: ~ A ..: : , , ~ ..: / Penetration Teat iHIPII IN61.L. .. 
Q. . ~I.! . u I~... .n TUPJe ~/ll1 Pl.IS 
e ' i A. 

~.Ill a 0: . § ~ fi 0: N (&Iowa per foot) 
Jl 11: • :l > 0 10 20 . 30 AO '('JI.OW. ~) o. t;' 
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1-A-1 ~~ ~-~..- ~-~-~-~ I I I II I I 
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k~ (t'l'Z, 1 ~~-- 14)~ 111oo . r~; .. s.~-~=-=~=~-:.: 

•':···' 

----b...,Ay..J~1 c . .,..e.t:?.t?l"'"'H · ...... -- ..... 

J~. . : ;~~~~~;c<'/~=c~~~~ 
'. .. \~ ' .. STIFF i<:.E'Pt:71~H 19ROWt•i: .:1' 0 ·. 
.·\~::·-. ;.·· (ML. ~ :·:=Ct..6."'(E:"'f ~II.T ___ .,/I?I.,ACI<..: ... 
:'/~'·:·;:_. . :MA"TTEJ<:...: ___ ._. ____ • . . ·! :: 
:·:;·_y' :·,'·._;·:. (M~) ·~~'f1FF>l3~Dit'JN~'CL.A"1'1;'(S_I~~ :: I; 

. r.. .· ~--/..T~E'5 .<:?F. · · . · I 1! 

·'·f·-

;:~, 

::.:: ==~Pe.COMPO.'PIS.I? ~OC.IS·::-:-.:.:~ ., I: 
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t:::i . . Boring Log . ~ ::~ :. · _ BORING NO. C, Sheei No. of ---

).. . ·PROJECT WAIPAHU ESTATES UNIT 3-1. Drnt.r~· LUM (A"5SOC.i1lNC; Date AUG.I8 \ '"'· t'>11 

~/; , -LOCATION Waipio, Ewa, Oahu, Hawaii . Field Portv· MAe?HI ~.02- -T5Uk.AL.AK.I 
r-.: , . . ,6..L.IC.,EOI\ (.6-.:.I(E-rr..) . 4'' 
~ . .J'ax Map Key: 9-4-07: · 11 & 24 Tyj)e of Boring .,. .. e. Diem. _---...,.;:..J.,----
" . :_ • . - . 140 , + * -;z ·, HAMMER: j _ . Elev. - C . - _ Detum _____ .;...__ 

Weight r 40 ~ Drill Bit T, .. t;;J~.t>.C.. 
----~~~OT~-~.~---;--~~-----.~--

DrO · ... ·. 0 '' . Water LeveJ t-~oro<..f;P·. 

·.::, L .· P-e· sc;. "2.'' ~TM"'17A.~P ~~t.IT o=,poaK _ .. _. 11'"' - 1 1 -
SAMPLER:-'£!''.5 ~ 'l." o.~. -r~·~-~ Wb>l.~ 1~~~ _,_-·:_:' ... . . Date 8.!~·11 I I 

ci z 
fi 

; C! 
.: 
c 

PENETRATION DATA 

'Standard ~· o .. o. 
ci. 
E .. 

.; c3 : ;; t 
..c 1i 

rl 
;'i = .. _. 

: DESCRIPTION 
., .,..; 
.a. ;~c.! 

c3 
l!lf! 
~ 

5i..: ..: ..: ;Iii..: 
Q u g.,; ., vi 

j Penetration T~at •r'f-11 N W~I..L. 
· _ ,..l.lt'1e:·~AMVLEIZ... 

.. 
~ :· 

~' :'~-. 

- .. 
~=.; 
:::~.&u 

~ 
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E 

"' 
-~L.·C'.L 

· E~~"·: 1 +o ':± 
STIFF,. REDDISH. 13RONN 
!?\LTY .. CLA"r' V4f_J~OO.TS::_~. 

' 'i . ----
1 ' 

'.._! I , 
. .· . STIFF,·--13~0NN~:. . .·· : . I i . i 

._ -• ~t:~:l·:~:~cl.-A"''e~:~~?.I~T.~-::·::=:: .... :~:-~~~:· i::! · 
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J' I I 
. .:::coBe>LE.: .... ~-~~---~::-...::~ ::~-~::·:::·: -

. _.,.,i . - - ' ·_ -- -· ___ :_ .. -

ML._~ ~==;TL~~?ct~~:~~?Ji._r~~~ ·~;-
_'J•'i:·\· 

: .. ~~ .::.pr.: ___ QECOMPOSE:D ... 'RCX:K 
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,)· I j 

· ----'r-::~1.::. 'V--.-~~\;{K- ( p. U v ._. £ii ,·v f:··).· i 
-~- ....... '-11'- '1-1-~--,..- .. 1'1". '-"'- . 

., Cl·r ·c. TT\N~'S' -----c··------· 1'!2 . ' \ p.P- ,_.: . U. . . . . ··c·'--~-~-~-.... :-· . I -~ 'I ..... · I , . - : -·- I 
l . . - ' ·.; •·_ ! 1 .. __ . I -:GR&~C"'I[~E;s:;'_-,c--c'--- .. --.-~-- j- i : i 
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Q ~ > 

1'1 

'Z'J I && I ..,. I . ,.. 

l.t.-;.41 
1"1,-~! 

_ ,, • 1 'Z.1. I - I .. I -
I.L.•~o: 
r.,;~ta 

------ :;~:·:~ ----- ... 
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. . . . , . "55. 6~wiG:E! . ~ 
_ .. ! - ~; ~- .· ··. . -- y -' j . II 
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. . -\~:- \ -<---·-, ·. :- ·:·t~ _.· 
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\~i. -~. 

...... t::NO_ .. f-:..OO~lNG __ (!, .'&1 ~ .. '? ' . . ; I 
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l ·-. . ' --___ -. -': -1 'I 
! . . . . :·: .. j I! 
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I 
I 

. ;, 
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~:.~· :~ . ' ' ~~ . 
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l j · . I i 

I 

I 
I 
I 

• l q 

·!' I 
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. I ,., 
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.. ' Bj.' ca.· , It;/. $ ·I. 
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Boring Log 
PROJECT WAIPAHU ESTATES UNIT 3-1 

BORING NO. I 0 · Sheet No. of ----. 

Drme; W. LL\t:'1 M.?~., INC. Date . AUG.\~, IV'Il 
Field Party MAe 51-1 I f..:O I i?U 'Kt>.Zt.il<..\ LOCATION Waipio, Ewa, Oahu, Hawaii 

Tal{ Map Key: 9;...4-07: 11 & 24 
. . AU e. (""'G.I<.f..~) A" 

Type of Boring G. Ct.. A<:.S. Diem. -....,..::~L-------
.. 1'2.7.'+ -It -

HAMMER: Elev. .. · rJ- . . Datum -_..;----~ 

1
40 ~ .... Drill-Bit "'f, C.. ~AGi 

Weight · .. .. _. --~=---:------.----....----:----
_. ~· Oil .......... , ...... · · ··· ·.... . Water Level ~0 

• 0 · ·. . . .. ljotrc.eP 

rop .z·:.S:5, . z..··. ~iANDAR..D . ~F,L..q &'fobKS Tlm•--::---~-+---4----+----4---
SAMPLER: .Z. 2·. . '1.' o.p. · WIN k9b.LL .. tupe Date &.,.,.,, 

g 
i.., :~ 
'.! ~ 
~=; 
:::~~u 

tML·~L 

DESCRIPTION 

. ELI::.'[;-:. I"Z."Z. '-t ·1. ~ 

.. t111f"F' .. :.'tf.eOO\ ~11 ~~~N 

. ~ll..i'-/-.c.t.;b')' ~lJl.00'1~· 
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1!. i 

I ! ···• 1 

. .1! . 1 

f 

0::-e..~..~"AilOI-l e-..TtMA.teP :~:--:::· J 
. fROM : .. c.DI-iTPuR p&;.At.l . · ... :: .. :: ... ··I . . . . . I 

. ~' ~ ._: ... 
·I I 

.. : I 'i. 
' 

-----... l 

~. 

,,:·· 

. ·~ .. . •... -

· .. ::. 



··, 
·', 

'':·:\' 

·.~;~. 

·'··e· . . 

;: .. ·. 
·._,.;'. 

·. ·;_, 

:·~:-

.. :.'· 

. -

:-"-·-· .:.· ·~~ . 
"' ., 

'.···-· 
:,--~ ' 

' 
-:_.\. 

~ ;, . 

--

; t'. 

.- -\~_:-· ,-- .. 

:-: 

';i 

'>:.----' . . . 
:- •• J 

.... 
·~4ro . . -

:· W A I ·rk:H U St;J t>. iE-2 · IJ N \ T ~-_\ --

l'ABLE I:A ·-_ ~ SUMMAR'Y OF LABORATORY TEST RESULTS 

. BORI_NG NO. · 
·sAHPLE NO. 

-. 
-·~·· 

• DEPl'ij BELOW SURFACE 
·. . . .. . -'( "" r'\ ' ~XX 

DESCRIPTION -

GRAIN-SIZ;E AN~YSIS 
.- · (% Passing) 

' ··' Sieve 

,•' 

1" 
1/211-

114 
. 1110 
. 1120 

1140 . : 
11100 
11200 

· :ATTERBERG LHliTS 

... ..:.j 

·._._. 

· - Air Dried or Natural. : 
· Liquid l,imit
Plastic Limit 
Plasticity Index· 

l)ilat:ancy 
Toughness 
Dry Strength 

·.·. 

·UNIFIED SOIL CLASSIFICATION > 

APPARE:NT SPECIFIC GRAVIty 

~XPANSION AND CBR T:ESTS · 
(Surcharge-51 P.S.F.) 

'-· 

Molding Moisture., % _ 
·Molding Dry Density, P.C.F. 
Swell upon ~aturatio~, % 
CBR at 0.1" Penetration · _ 

--· 

0_ 

.MOISTURE-DENSITX RELATIO~S OF SOILS 
(AASHO T-180-57 Method_,_;_) 
Dry to Wet or Wet: to l)ry .
Max. Dry Density (P.C.F~),_ 
Optimum Moisture (%) ~ .·,,-.;':~<. · '-

. . ~ ' . 

'REMARKS: 

1· 

Date ~ .'1..1-11 By !.:>' 

. .-· 
·l •'• .·~ • " -~- - .. ,. .. :· \: .... ·• ; ."\ . 

.., ... 
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·:-_:···.,_. ,;.·· 
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RSOD\S-\1.· ~ --~-~-::---

eRO'NN- --:----_-:-
_........., _______ '5\L.-Tj C.LA'f ____ _ 

.. 

100 
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qq.j 
11:.,.t7 
~ 
~1-'1. 
:lA-C.. 
.:1~· 0 

\:\AiURAL-
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1'2~ 
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M$0!VM 
M~OIUM 
MSOIVtA 

MI>C..L 

. 12. .ct'l. 
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'Z.~.j 
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TABLE I e> _ .;, SUMMARY OF LABORATORY TEST RESULTS 
,. . . ,' ...... ··~·· .. 
I' ' ,··,.':··;,::' 

I;, 
~ .. 

BORING NO. (p Co -
SAMPLE NO. - , 

. .. , 
~ c. 

DEPTH BELOW SURFACE . 
•.• · .. · 

••• ....... .i·.;·· '., .. 

- DESCRIPTION 
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',1-· .. · 

.... :• 1120 
1140 
11100 
11200 

. ~·. 

.ATTERBERG. LUUTS 
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UNIFIED SOIL CLASSIFICATION - · · ·-

~PARENT SPECIFIC GRAVITY 

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

· Molding Moisture, % 
Molding Dry Density, P.C.F. 
Sw~ll upo~ saturation, % 
CBR at 0.1" Penetration 
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_ MOISTURE-DENSITY RELATIONS OF SOILS. 
(AASHO T-180-57 Method___)· __ -. 
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.. · MOISTURE- DENSITY CURVE (AASHO T-180-57,_METHODJ..) 
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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 spli.t 
barrel sampling of soils ·(Tentative) . 

LABORATORY TESTING 

':·· .. 

Grading Analysis 

· Sieve analysis of fine and coarse 
aggregates 

Amount of material finer than 
·.No. 200 sieve in aggregate 

Atterberg Limits 

" Determining the liquid l:i_niit of soils 
Modified as follows:· Substitute 
Casagrande grooving tool. Tests 

_conducted from natural IUc:>isture 
(:ontent unless noted otherwise. -

Determinig.g the plastic limit of soils. 

Calculating the plasticity index of 
soils 

Specific Gravity 

ASTM Designa-tion: 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 · 

Specific gravity of soils ·· .. ··· AASHO Designation: T 100-60 
Modified as follows: 500 ML. Pycnometer - . · 

Expansion and CBR Tests 

Expansion test and California Bearing . 
Ratio (CBR) 

Compaction Tes_t 

Moisture-Density relations of so.ils . 
using a 104} rammer and an 18" drop 

•!, 

., 

..... 

Section VIII - W 5-_530 
. ''Materials Testing" by Headquarters, 

._ Dept. · of_ the A:rrny · 

. " · AASHO Designation: T 180-57 

·'···'·-.--· ._ Unified Soil Classification 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 
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Consolidation Test 

Laboratory Shear Test 

Laboratory shear ~est using 
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·Chapter IX 
"Soil Testing for Engineers" 
·by. T~ William Lambe 
The Massachusetts Institute 

·- o~ Technology 
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LIMITATIONS 

In general, soil formations are commonly erratic and rarely uniform or 

regular. The boring logs indicate the approximate subsurface soil 

conditions encountered only at the drill. holes where the borings ·were 

made at the times designated 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 subsurface conditions much different fran· 

those :in the borings 't>e obserVed, encountered, or otherwise indic~ted, 

we should be advised immediately to review or reconsider our recommendations 

in light of the new developments • 

Our professional services were performed, findings obtained and 

... ·. re.commendations prepared in accordance withgenerally accepted engineering 

practices. This warranty iS. in lieu of all other warranties expressed 
- . .·' ' . 

::··:. ~- ' ' . . ·. 

· or implied;. 
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