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Dear Mr • Fe:t.guson: 

Subject: .Mililani Town Uriit 33 
Preliminary Soil Report 
(for site grading design considerations 
for residential development) 
Waipio, Ewa, Oahu, Hawaii 
Tax Map Key:· 9~4~05: Por. 1 

Transmitted herewith is our preliminary soil report for site grading 
design considerations for sin,gle-faniily residential development at the 
proposed site for Mililani Town Unit 33 at Waipio, Ewa, Oahu,·Hawaii. 

This report includes a Bori~g Locatio~ Sketch, boring logs, laboratory 
test results, general site grading design guidelines and limitations. 

Respectftilly submitted, 

WALTER LUM ASSOCIATES, INC. 

BY.,._.,.,_ :,.,~;,::-z:;::i~-f;. ..• ""r<"""o~:l.-:-k-e...;~.,._--. _·_eJ_,._--·_ 
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MILILANI TOWN UNIT 33 
PRELIMINARY SOIL REPORT 

WAIPIO, EWA, OAHU, HAWAII 
TAX MAP KEY: 9-4-05 : POR. 1 

SCOPE OF EXPLORATION 

The purpose of this exploration was to evaluate general soil conditions · 

for site grading design considerations for single--family residential 

development·for the proposed Mil::t.la:i;li Town l.Jnit 33 at. Waipio, Ewa, Oahu, 

Hawaii. 

This.report includes field explorations, lal;>oratory tests, general site 

grading design guidelii;les and iimitations. 

FIELD EXPLORATION 

Ten exploratory borings were made at the site.. The approximate locations 

of these. borings are shown on the Boring Location Sketch. Descriptions 

of the underlying soils encountered are shown on Boring Logs Nos. 1 thru 10. 

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

finger-type bits. Soil samples were recovered with 2 an:d 3-in. o.d. thin­

wall.tube samplers and a standard split spoon sampler driven with a 140-lb 

hammer fa~ling 30 inches. 

Logs of 4 borings from "Mililani Town Unit 29B," October 29, 1974, are 

attached for reference. 



LABORATORY TESTS 

Laboratory tests included: naturalwatercontent and density, unconfined 

compression, laboratory vane shear, grain-size analysis, Atterberg limit, 

specific gravity, ASTM D 1557-70 density ~nd CBR. 

A summary of the laboratory test results is given in Tables IA thru ID. 

SOIL DESCRIPTION BY OTHERS 

From a review of the U. S. Soil Conservation Service maps of the area, the 

soils are genetal.l,.y described by others as follows: 

U. S. Soil Conservation Service, "Soil Survey of Islands of 

i<a.uai, Oahu, Maui, Molokai and Lanai, State of Hawaii," 

August 1972: 

Eas~ern 1/2 of site 

WaA - Wahi,awa silty clay, 0 to 3% slopes, 

Unified Soil Classification - MH · 

Western 1/2 of site 

FL - Fill land, mixed 

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." 

... 2 .... 



GEN~RAL _ Sl'IE __ GO:NI>ITIQ:NS 

The proposed site is located about 1/2 mil,e west of ~mehameha Highway and 

1/2 mile north of Kipapa Gulch Bridge,. 

The average annual rainfall at the proposed site may range aroun(). 30 to 

40 inches~ 

The existing ground slopes down toward the south at gradients of about 2 to 

5% with localized variations. 

The eastern portion of the site was forme:dy a p:l,~eapp.J,.e field and the 

western portio"Q. w~s formerly a cane field. The western portion rnay be 

located over part of the old Kipapa A..itfield. At the time of the field 

explo:t:;at-:i,.on, the site was overgrown with weeds and brtJsh and crossed by 

haul roads. 

An A.C. paved access road crosses the s:i,.te in a north,..south direction in 

the c~ntral portion of the site. Several small stocl<piles of boulders were 

located along the edge of the access road. 

An existing underground co-qcrete structure was noted along the southern 

boundary of the site (near Boring No. 5). 

Along the eastern boundary, Mililani Town Unit 29B was under construction at 

the tiill.e of the field exploration. 

..... 3 -



e .. INTERPRET~TION OF SOIL CONDITIONS 

Fromthe field exploration and laboratory test results, the soils encountered 

in the borings may be approximated as follows: 

Stiff to hard, reddish-brown to brown clayey silts (MH) and 

some silty clays (MH-CH soils) to about 21 ft, the maximum 

depths drilled. 

Water was not noted in the borings during the field explorations. 

Variations to the above soil and water conditions are to be expected between 

borings and in localized areas. For more detailed descriptions of soils 

enco.untered in the borings, refer to the boriD:g logs. 

DISCUSSim;j AND RECOMMENDATIONS 

The present plan is to clear and grade the site for a single.,...family 

residential development. 

Although the preliminary grading design has not been done, it is out 

understanding from discussions tl:).at the cuts and fills will generally be 

less than about 10 ft in height. 

Since the western portion of the site may have been part of the old 

Kipapa Airfield, abandoned structures and utilities may be encountered 

within the project site; the grading will have to be adjusted and corrected 

in the field as underground structures and soft areas are detected. 

The underground concl:'ete structure located in the vicinity of the proposed 

roadway along the southern boundary of the site should be removed to 
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stiff natural ground and the excavation backfilled with selected.on-site 

soils compacted in thii1 l:i,_f ts. 

Site Grading 

Vegetation, rubbish, loose fills aJ.J.d miscellaneous debris 

should be cleared and removed prior to site filling. Localized 

hard and soft pockets encountered during the site preparations 

should be excavated and replaced with selected soils compacted 

· in thin lifts. 

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

construction.of the.proposed fills. 

Grading work should be d·one in accordance with the Revised 

Ordinances of Honolulu, 1969 As Amended andas recommended 

below: 

1. The site should be cleared and grubbed. 

2. Topsoil, rubbish and stockpiled soils 

should be stripped to stiff natural ground 

before placement of fills. 

Thin layers of loose surface soils near 

finish or existing grade should be scarified 

and recompacted. 
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3. Hard surfaces along e~istiJtg access roadways 

and haul roads should be scarified and 

:tecompacted to match the density of the surround­

ing soil. 

4. If drainage or old irrigation dit¢hes are· 

encountered, the bottoms and sides of the 

existing drait:lage ditches should be stripped 

down to stiff natural ground or scarified 

and recompacted before the placement of fills. 

5. Fill,s should be constructed in approximately 

level layers starti~g at the lower end and 

working upward. Where fills ai'e made on 

sloping areas steeper than about 5 horizontal 

to 1 vertical, the ground at the toe of the 

fi:Ll should be benched to .a generally level 

condition. As the fill is brought up, it 

should continually be keyed into the stiff 

natural ground by cut.ting steps into the 

slopes and compacting the fill into these 

steps. 
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6. If boulders are proposed to be used in the 

construction of fills, they generally 

should beplaced alorig the toe sections of 

fill slopes and outside of probable building 

sites. Before placement of boulders, the 

subgrade should be stripped to stiff natural 

ground and shaped to drain. A transition 

layer of select granular material (6 in. to 

dust sizes) should be placed on the subgrade 

and the boulders should be placed on the 

select materi<!-1. Earth fill may be used in 

the void spaces between boulders. A transi­

tion 1<!-ye~ of select granular material should 

also be placed against the boulders before 

earth fills are placed again_st the boulders. 

See attached sketch, Figure 1. 

7. In general, fills should be laid in 6~in. 

compacted layers to 90!' of the maximum density 

determined by the ASTM D 1557-70 test method. 

In roadw~y areas, the top 2 ft of fill should 

be compacted to 95% of the maximum density. 

8. Provisions to drain the site during and after 

the completion of :l;illirig operations should be 

included. 

- 7 -



Slopes 

Generally, cut and fill slopes of 2 horizontal to 1 vertical 

or flatter sqould pe used. 

Ifslope heights (top to toe) of greater than 15ft are 

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

vals of about 15 ft. Slopes should be limited to 30 ft in 

height, wherever practicable. 

To lessen erosion, the runoff from rainstorms shoul-d be diverted 

away from slopes by berms or ditches wher.ever practicable. Slope 

planting is reconimended on cut and fill slopes. 

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

or with a.sheepsfoot roller. 

Slope adjustments or other precautions may be necessary if 

seepage zones, expansive clay pockets or soft spots are 

encountered in localized areas. In general, when clay pockets 

are encountered in cut slopes, the slopes should be adjusted by 

flattening the slope or by removing the clay "CH" soils and 

reconstructing the slopes with select granular material com­

pacted in thin lifts. 

Regrading of slopes, cutting and removing the toes of slopes, 

constructing walls and structures on slopes, placing utility 

trenches on slopes or. along the toes o{'slopes, etc., can cause 

slope instability·problems. These conditions will require 

special attention, otherwise, field adjustments may be required 

when they are detected. 
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]'pundatipns 

In general, single-family, light, wood-frame residential 

structures are contemplated. 

On fairiy level lots, where the buildings are situated 15 ft 

from the tops of slopes, conventional house foundations suchas 

beam-on-post type or slab-on-ground type foundations may be 

considered for the general area. 

Where the topography is not level, or at locations where existing 

structures are encountered, or the structures contemplated are. 

relatively large or odd-'shaped units, the design of foundations 

should be done on an individual lot basis. 

Other general guidelines for foundation design considerations 

are as follows: 

1. Footings should be placed on existing stiff 

ground or on well-compacted fill. 

2. Soft spots or pockets of loose Illaterial 

encountered in footing excavations or below 

the building area should :t>e excavated and 

repl11ced with well""'graded granular material. 

:3. Bearing values for a given soil usually vary 

with the size a1;1d depths of footings. For 

light residential,. structures, bearing values 

of about 2000 p.s.f. may be used for footings 

on stiff natural ground or on compacted fill. 
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4. Where slab on ground construction will be 

over the deep~r fills, house construction 

should be delayed as long as practicable to 

allow the fill and subsoils to adjust to the 

new load conditiOI1S· 

5. Where slab.on ground is considered over clayey 

silts, the subgrade should be scarified apd 

recompacted at water contents above the 

plastic limit. This will lessen up and down 

movements or expansive effect. of the natural 

soils in areas where the moisture content may 

be below the optimum moisture content. 

6. Concrete slabs on ground should be placed 

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

gravel less than 3/ 4-in. in size and greater 

than 1/ 4-in. in size or some o.ther .form ot 

capillary break should be provided. The 

subgrade should be compacted and shaped to a 

level surface or to drain, if practicable, 

and generally should be kept slightly higher 

than the finish gt:ade of the outside of the 

houses. 

7. A few units may be partly on c-ut and partly 

on fill. For slab-on-ground construction, 

to lessen differential s.ettlements that may 
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occur, the cut area below the unit should 

be excavated to a depthofabout 2ft and 

recompacted to match the density of the fill 

area. 

8. Fot slab on ground construction over clayey 

soils, the surface clay (CH soil) should be 

removed and replaced with 3 ft of select non­

expan!3i'Ve soil below the slabs and foundations. 

Prior to placing and compacting the selected 

soil, the moisture content o.f the clay soils 

at the bottom of the excavation. should be on 

the wet side of optimum moisture and no.t 

allowed to dry-out. 

9. If practicable, particularly where .clay or 

expansive soils are detected, the houses 

should be designed with flexible super­

structures to accomodate somE! up and down 

movements of the ground surface resulting 

from environmeilt~l otweathet changes. 

10. Foundations located over or adjacent to a 

utility trench should be designed to span 

over the trench or the footings should 

extend below the bottom. of the trench. 
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11. Construction of retaining walls on slopes 

should generally be avoided. 

12.· Good surface drainage away from the 

foundations of structures should be main­

tained and the site should be graded to 

prevent the ponding of water .• 

Joint Details 

To lessen the heave or wavy surface effects at the ground floor 

level, nonbearing partitions, doors, cabinets, etc., should be 

designed with loose fits and other precautions to allow for 

some future adjustments or maintenance. 

Roadways 

In general, for light automobile traffic and drained subgrade 

conditions, an estimate of the roadway pavement thickness for 

the general soil conditions may be as follows: 

1. Wear:i,ng course ..,. 2-in. asphaltic concrete. 

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

prepared subgrade. 

Provisions in the contract documents should allow for local 

adjustments regarding select borrow subbase and borrow require­

ments in the field in accordance with. the design standards of 

the City and County of Honolulu. In fill areas, the use of 

select soils within the top 2 to 3 ft of the subgrade may 

reduce the .thickness of or. eliminate the. need for the select 

borrow subbase or borrow courses. 
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Tbe 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 

thru the walls of the catch basins placed in these low areas. 

Utilities 

Utilities should be placed after the fills are cons·tructed. 

The. bottoms of utility trenches should be daylighted at low 

points and graded to drain water, particularly near the tops 

and toes of slopes. The backfill of trenches should be well­

compacted, particularly at the toes of slopes. 

Utility lines should be designed with flexible joints, 

particularly where lines are connected to structures. 

Unforeseen Conditions 

Because of the variability of soil deposits, site improvements, 

d~signs and construction techniques, existing or changed condi-

. tions may be encountered that cannot be foreseen with eve11. the 

most exhaustive studies of site and project conditions. These 

unforeseen conditions should be recogll,ized and then evaluated 

so that the designs or the construction methods may be modified 

accordingly, if necessary. 
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Unforeseen or changed or undetected conditions such as soft 

spot~, existing utility trenches~ underground structures, pipes, 

voids or cavities, old tunnels, boulders, expansive soil pockets, 

seepage water, or water level changes with weather, etc., ~y 

occur in localized areas and will have to be adjusted and 

corrected in the ±:ield as they are detected. 

Site Regrading 

·After mass grading work is done and cuts and fills are made 

according to the grading plans, regraciing at some fu.ture date 

should be avoided unless done under the gui,dance of a soils 

engineer. 

- 14 -



PROPOSED SPEC.IFICATION FOR EARTHWORK 

MILILANI ':f.'OWN UNIT 33 

L GEijERAL GRADING REQUIREMEN':I'S 

Grading work shall co~fo:tm to Chapter 23 of Revised Ordinances of · 
Honolulu, 1969 as amended. 

IL SPE;CJFICA'I'IONS FOR ON-SITE EARTHWORK 

A. Scope of Work 

The work to be performed under these specifications incluqes 
the furnishing of.labor, materials, tools and equipment for 
the earthwork at Mililani Town Unit 33. The work includes the 
preparation of the site, the excavation of materials and the 
placement of fill materials in accordance with the specifications 
and applicable plans, together with guidelines included in the 
preliminary soil report for this project. 

B. Soil Engineer 

The services of a soil testing firm shall be used. A soil. 
technician shall be present at the site on an intermittent 
basis to observe grading progress arid to take density tests • 

. A reasonable time shall be alloted to perform field and 
laboratory tests prior to the placement of additional fill. 

The density test results shall be transmitted to the Contractor 
and to Mililani To'wn, Inc. Where low density test results 
are noted, the area shall be reroll~d by the Contractor and 
retested by the Soils Engineer if, in his opinion, a test is 
necessary. 

If the ~ield observations and test results, in the opinion of 
the Soils Engineer, indicate that the earthwork is not in 
general conformance to the intent of the plans and soil report, 

·the discrepancy shall be .reported to the Contractor and the 
project representative from Mililani Town, Inc. for corrective 
action. 
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e. 

c. Clearing, Grubb_ing ~mdPreparing Areas to be Filled 

Vegetation, rubbish and miscellaneous material shall be removed 
and disposed of, leaving the di~turbed area with a neat_, debris­
fre-e appearance. 

Topsoil, stockpiled soils and localized soft pockets shall be 
stripped to stiff natural ground before the placement of fills. 
Loose surface soils encountered at finish grade shall be 
scarified and recompacted. · 

Hard surfaces such as access roadways, haul roads, etc., shall 
be scarified to a depth of about 12 in. and recompacted to 
approximately m<!-tch the density of the surrounding soils. 

Loose material at the bottorns and sides of drainage ditches and 
natural drainageways shall be stripped doWn. to stiff natural 
ground before the placement of fills. · 

Silting basins shall be drained and loose and soft soils shall 
be stripped down to stiff ground and·the backfill shall be 
c01:npacted in accordance with Section li-E, "Placing, Spreading 
and Compacting Fill Material." 

.Where fills are constructed on sloping areas steeper than about 
5 horizontal to 1 vertical, the ground at the toe of the fill 
shall be benched to a generally level condition. As the fill is 
constructed in approximately level layers, it shall continually 
be keyed into the stiff natural ground by cutting steps into the 
slopes and compacting the fill into these steps. 

Known abandoned utility lines and abandoned lines encountered 
during construction shall be removed and the trenchrecompacted 
to approximately match the density of the surrounding area but 
generally not less than 90% of AS~ D 1557~70 maximum density. 
Field adjustments may be cQnsidered where deep utility lines 
are encountered. 

D. Materials 

Fill material shall consist of on-site soils or approved borrow 
soils. The soils shall contain no more than a trace of organic 
and deleterious matter. 

Borrow soils shall be selected soils generally less 
than 6-in;. maximum size, with more than about 30% fines., 

Fill material placed in the top 2 ft of fills shall generally be 
less than about 3-ij:i. maximum size with more than about 30% _fines. 
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E. Piacing, Spread_ing and. Compacting Fill Material 

The selected fill material shall be placed in level layers 
which, when compacted, shall not exceed 6 inches. Each layer 
shall be spread evenly and blade-mixed during the spreading to 
attain uniformity of material and water content within each 
layer. 

Rocks or cobbles shall not be allowed to nest and voids between 
rocks shall be filled and compacted with small stones or earth. 

When the water content of the fill material is well beiow the 
optimum for compacting purposes, water sh~ll be added until the 
water content is near the optimum. 

When the wate~ content of the material is well above the optimum 
for compacting purposes, the filll)laterial shall be aerated by 
blading or by other satisfactory methods until the water content 
is near the optimum. 

A:f;ter each layer has been placed, mixed and spread evenly, it 
shall be compacted to 90% of maximum density in accordance with 
ASTM D 1557-70 or other comparable density tests. For fills in 
roadway areas, the top 2 ft of fill shall be compacted to 95% of 
the maximum density. 

Compaction shall be with sheepsfoot rollers, multiple-wheel 
pneumatic-tired 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 each layer shall be continuous over its 
entire area and the roller shall make suffi-cient passes to obtain 
the desired density. 

Field density tests shall be made to get an indication of the 
compaction of the fill. Where sheepsfoot rollers are used, the 
soils may be disturbed to a depth of several inches. Density 
readings shall be taken 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 
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 the accepted plans. 
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F. Slope Adjustments 

If clay soils are encountered in cut slopes, the slopes shall 
be adjusted by use of flatter slopes or by removal of. the clay 
"CH11 soils and reconstruction of the slopes with select granular 
materials. The actual remedial measures will depend upon.field 
conditions. 

G. Boulder Fills 

If boulders are used for the construction of fills, they shall be 
ge]J.erally placed along the toe sections of slopes and _outside of 
probable building sites. The subgrade shall be str~pped to stiff 
natural ground, shaped to drain and a transition layer of select 
granularmaterial (maximum 6...:in. to dust sizes) shall be placed 
on it. Smaller granular mater.ials shall be used iJ:t the void. 
spaces between boulders. A transition layer of select granular 
material shall be placed against the boulder fill before consti'UC­
tion of fills. 

H. Excgss Boulders 

Excess boulders not used for construction shall be removed from 
the project site by the Contractor •. 

I. Excavation 

Suitable material from excavation shall be used in the fill and 
unsuitable material from excavation shall be disposed of. 

J. Unforeseen Conditions 

If unforeseen orundetected soil conditions such as soft spots, 
new and existing utility trenches, structure foundations, voids 
or cavities, boulders, seepage water or expansive soil pockets, 
etc., are encountered, corrective measures shall be made in the 
field as they are detected. 

K. Rainy Weather 

Fill material shall not be placed, spread or rolled during 
unfavorable 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 are as previously 
specified. 
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BORING LOGS . 

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

Syttibols 
I . 

Syn;bols used generally are in accordance with the Unified Soil. 
Cl~ssification System. 

WhJre a parenthesis "(MH)" is used, the soil sample was classified 
by !visual observation of the sample recovered. 

WhEjre no parenthesis "MH'' is used, the soil sample was classified 
frdm either the Atterbetg limit or grain-size analysis test results. 
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P-ROJECT~ __ ....:.M::I:.:L:.:I:.:LAN:::.:::..;I:.....:T:.;O:.;WN~...,.UN;:;,;:;:.-.=I.::.T-=3-=3 __ ...,___...,....,;.,-, __ . Drill•r VJ. LUI'-1 .\-':.~">Oc. l~lt::-; Date DSC.. 4-

LOCATIONj Waipio, Ewa, Oahu; Hawaii Field Partv l'-1G'1£..f., k,b-U , 1-.Sb"fO. 
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. . (~"~DE'-lL-f· '·) 4." 

Tax Map Key: 9-4-05: )?or: • 1 Tvpe .,r Boring A\Jb~ f• ·tv L. Diem. ------==----
------~~--~~~~~~~~~~~~~~~~ . . ~ a'+~ ; 
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BORING NO. .:J Sheer No. of 

PROJECf-"'----=..:M::I:.:Lui""LAN.w.~""'I"--T.,Ol.I.WNlliJ.l. ---~.liu:NIL.ITL..TL..-3..1. . ..;13 __________ Driller W. Wt--1 i\s~"':OC..., lf.JC.. Dare D£..C... S, l'l1S 
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Weigh _..._.:.:.1.4:!:..:::0:...1t ___ -'-------------- .., 
Drop•...l..j ___ ~'?>.,:.:O~·· -....,.,~=----~--~~~=~-:-- Water level ~~'nL-LP 
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. . BORING. NO. Sheet No. . of 
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. I. . . . (HOf\IL-C.- \ .4'.' . 
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PROJECT MILILANI TOWN UNIT 33 Dare ..;..::D::.::E"--;;;;:~:::.:...-.l::B...._l:..."l:..:'l.:.S:...__ 

LOCATION-!-I ___ w_a_i..,.:p:..~-· o~, _E::.w_a::.:., ~O.:.:a.:.:h.:.:u:..=:•__:.H::a:.:.w::a::i:.:i=-----
1 

Tax Map Key: 9-4-05: Por. 1 

Drill Sir HAMMER: I 
Weight ___ .!.:\4~0.:..-:lt----.---.---...-----------....;... -..-...:..--~r------:-------~-...,.....,.......---_,_ __ r-----.-
Drop j 30" Warer Level ~~~ 1 r.I>-Q 

I
. '2."?0- 1." <;:;it>N Dl\I<D 0FL.ll" ~;f'jJ!-l Time -

SAMPLER: '2" C:o - rz·· o. D. 1Pil--l Vlf-.L-L~ '"fl.;'::.:- Date-.i'L,...._...,::,-.""-1,...t;o..j.....:.----4-----.+---+---

DESCRIPTION 

su;.>J.:-. !7S4-'± "J, * 
_::_~Tiff_ _ _ . -··· - - --

DA~K- ~E:P!iiSH ~1\01'--lN 
?IL.T't Cl-A"'/ 
~/~F-ACE-? Of P-.oors 

..c 

~ 
Q 

D 

.. -~ HAif'P, Ret7P\$H eKo~.~ 
- S I l.T 1 . C l.A 1-- :.. _ _ _ . -- -

s_ '2"~ If 

. HArr-17, ti'A"K E>f\Or.IN 
51 L..T7 CL-A '/_ .. 

HARP, Mot'TL-t;P BROv-lN 
__ cLtltF:l-J -511-T .. 

E';;.t..ltD oF ~11-18 e. '2.1. s 
11.- e _-,s 

")( E:Ui;;.Vt>-"TI ON E-Silt-lb.IE:;..D 
Fl<.OM "TOf'O ~p ~~· D 
1'2. -~-15 f~ E:>E--1_...1, 
C-0\fl--1 N'S> l, J;..~c. . I 1..-TP. 

,.-'- -~ ~-

0 z .. 
-a 
E 
~ 

,; 
c .. ..: 
c·· 
-4 
~ ... 

c 
0 
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~ 
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~ 

~I 

' ci. 
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0 . u 

~~ ....:U.: 
cu g~ 

"1- ~a: ~ ... 
Q ::1 

(..,43D 

~ .. .. ..c • .,.., .. "' c a: .. 
> 

PENETRATION DATA 

Slaridard I 'l" 0. D- ·. 
Penetration Test -n-111-l 'f.Jb ~1..­

_lue& 
N (Blow• per fool) 
0 10 20 30 .SO E':>LO\<JS )o.S 

:n 
Bl 14/ . 
lo.s lo.s 

~---r-]5'2, 

--:1--1--f--+---, 
-1-+--+---t-......,1 "'7 

I-"- -f---.==]. <O"l 

1--1---1--t-
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Boring Lrg 
PROJECT MI_LILANI TOWN UNIT 33 Drill~r YV. L.UM b.S".7:)C ... !IJC:. Date .-.::;Dt-..:::··:..::·::;.:..:..,· r:.:.:::~"':......';..''1:..":.;;1C:;,;.~_ 

LOCATIONJ..I __ ..;.W;.:a::i:.!;p:.;:i:.:o:...,~Ew::.;;.;a:::.z., _O:::.:::a.::..:h.:::'u:...t•~H:!:a~w:..!::a~·i::=i~:...;;.;. ... _....._....-... Field Party . ML-'1EJ5., Y~U, b-~10 
j . Tg.~ Map Key: 9-4-05: Par, 1 . Type of Boring ;v;U<(~~l~) . Diem ... _· __ ..;;;4;:..." ___ _ 

I 

Elev. _ _:::.!:>:..::!;;;.:;&::....:::"t='"4f~-:-=---
HAMMER: Drill Bit FI~-R .1."/f<=;..-

Weight 14-D-=~~' -,...,,---....,.,,....---,-----.---.....,...---.,.------

Datum ---==:..,.._ __ 

1--...!.,;;,".?:...;D=--. --------------- Water Level ~}1 c!.X 
· Dropi---4-----.,.~=--....,..,...=""'~~=-=~~~:-:-"-

1 

'2."<;;<?- '2"Sibl-JDP.RD SFL-lT ~f'c..J::)':--1 
SAMPLER: -+----;"2::;.,"..;<?;,_;,..-...,;'2.;:,."....:0:;;·:..:· L-;;.;.., ._1..:.;~:;.:.1 l:.:.;W:.....:.'N;;.:f-:..;·;;;l-.:::L-;..-..:..~'.:;,L>~E'-'· :·~" ·__.........._ 

I ':::.) s. - ::;,· " ,. ,. ., 

.s= 
Q. 

DE~_RIPTION 
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. 17A.~K· f?,E:17t?l'5 H ~1'\0HN. 
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"'o~rs ~ -sANI? 

STIFf, F\ct7[71SH f>MWN 

~m-rt CL.Aj . 

.· 5TijFf' . . . 
. I?.A.~i'K Morrt ... E:;C' e>~wN 
CL.A.1'E:.1 $1!.-f 

$TIF-F-1 ~Eo17Dl"Stl 13P-.OHN­
(Mt\) - r;L.-A1e1 ~IL-f 

coe.e.~....E-1 
I . 

~11 ~ F, 1-101'11..-l.P ~OPIN 
o. .. J>.:;tE... '1 ~ L-T 
(l?f:lC.OMfO~f:.l? ~c..-t<..) 

Ul9 Of ~lNG> ~ t7.o.q 
1'2-5 .. "iS 

-jt 1::;1..8/ATIDN ~TI\--1.6:f~D. 
F'!<OM -roro HAP REA:) D 
1'2 -i ·iS. FROM ~E.Li I 
C..OL\ .. !!·-l'S i J,..<;<;.oc;.. l-1 D . 

-
-
-

11£!_ 

-
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I 

0 z .. 
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~I 

Tim•-----....+---,-+-..,----4---+---­
Date VL · ;::, .··{:::·-

q 1. 1,4'00 

PENETRATION DATA 

Standard I rz .. £. '?> •. o. p. 
Penet_ra.tion Test ·rH Il-l Wt-L.L. 

1uf:>Le. 
N (Blows per foot) 
0 10 20 30 40 ~1..0'1-J~/ o. !':>' . 

f-:--1--

'1/ . 11/ • 
/o.E> /0.?::> 

.'?4 
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HAMME-R 
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Boring Ulog BORING NO. _10 Sheet No. of ----
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I Tax Map Key: 9-4-05: Por. · 1 Type of Boring A!J&('_.f'_{ ~r~~'-) Diam. ___ 4.:..._" __ _ 
Elev. __ =,."'.:,;..;:'""::.....:;..,.-..,.,..____,.-,..,..._ 

I 

"-9. ,•_'_-1-_ * 
· HAMMER: _ t"ii4Gl<:A2 ''(:i rt~ . -

Datum _ _...__-----_........_ __ 

Drfll Bit 

Weight __ __:.I4-;;..::;.D_11_~-~---------- ----=--,--""""""---...----,-----__,..--,--. 
I ?> o·· Water level \£'.)., U.P 

. Drop·~--~~-~~~~~~-,.....~~-,-~-----
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'2."<?-?- 'Z.'<S"fb.l--!Dh.F-D Sf'LIT 'SFOOt,J 
SAMPLER: _,_ __ ....,"2~··.,.:<?,__-.....,;;'2~'· ...;;0.;... ;_P.;... ~'....:'!.;..! t.;..l ....:'~....:"'-.;..·';;:.L l:.;;-~"f;...:.;.;..f'...;;.t'.:.-;;...._ __ _ 

I ,;._··c, .: 3'· " ,. 

~ .. 
DESCRIPTION .~: 
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PENETRATION DATA 

Stiindard 11", 1~ 1 ~·::.·;>· Penetration Test , ., "' ,......,......_... 
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N (Blows per foi:>t) 
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TABLE I A - SUMMARY OF LABORATORY TEST RESULTS 

BORING No[. . .. 
SAMPLE NO. 
DEPTH BELbw SURFACE 

DESCRIPTIION 

GRAIN-SIZ!E ANALYSIS 
(% Pass!ing) 

Sieve[ 
l-1/l2" 
lir 

1/2" 
114 
1110 
1120 
1/40 
1/100' 

._ 11200 

ATTERBERG LIMITS . 
Air Dri~ed or Nat:ur<ll 
Liquid iLilili.t 
Plastic Limit 
Plastidity Index 

DilatJcy 
Toughne1ss 
Dry Sttength 

UNIFIED s
1
6IL CLASSIFICATION 

APPARENT SPECIFIC GRAVITY 

CBR TEST 
(SurchCirge - 51 P.S.F.) 
Moldin~, Moisture, % 
Molding Dry Density, P~C.F. 
Swell Jpon saturation, % 
CBR at 0.1" Penetration 

MOISTURElDENSITY RELATIONS OF SOILS 
(ASTM P-1557-70, Method ) 
Dry to -~Wet or Wet to Dcy 
Max. D~ Density (P.C.F.) I . . 
Optimum Moisture (%) 

e REMARKS: 

By_.;__r>:>.,---:.f __ 

"1 •• 775 

t7 VI 1-'?..f-t>.(/i 

':'<.'2.091?1-1· 
t:~OV'-11'-\ 

'7· \\:\'I (,t,b.,'/ 

N ~,--r \,.I R.t\ L--
10. 
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?\..ON 
t-A~2· t/\\rf 
~-~~j;:~ Q \ u""' 

tv'\ I-\ 

17 ,q•i? .... ' 
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I'::>R.OI'H-\ 
'S I L!'/ C.·L P>'·j 

N A.1\-l fZ:l\_l--
.9/.o 
'>:Jo 
1/o 

· !5,/::\ f' I \7 < '7LDY~ 
11\0£. C.;\lff 
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ML\- C.A-1 

\ \ 
~ f 

\0'· II 10'-l<o' 

Ret?O\SL\- \J\0\IL~O 
~O'J'•\N ~O'NN 
SIL\'1 t.Lt..'/ ':.'-', \,:\"'! C·Lt>.'J . 

I 

Nt,\U!ZP.,\... ~~~!URAL 

1\ !q 
. '? . .C:. ?)1 

";l.o 4'2. 

'?LOW f<.Af\ \7. ~.>LO~ 

lv\ Wt/f\ f r· M BV · ~'1-1 ff' 
M'C-OilhA Mf-OIIJtv\ 

MI.-\ t-1\\..\ 

0 
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TABLE I.1?_ - SUMMARY OF LABORATORY TEST RESULTS 

BORING N0
1

• 

SAMPLE NO. . 
DEPTH BruOW SURFACE . 

DESCRIPT]ON 

I 
GRAIN-SI2m ANALYSIS 

(% Pass[ing) 
Sieve 

1-1/12;' 
1" I 
1/2" 
114 
1110 
1120 
1140 

. /11001 

. /12001. 

ATTERBERG LIMITS 
Air Dr~ed or Natural 
Liquid ILimit 
Plastic Limit I . . . 
Plasticity Index 

DilatazJcy 
Toughne:ss · 
Dry Strength 

UNIFIED SIOIL CLASSIFICATION 

APPARENT SPECIFIC GRAVITY 

CBR TEST 
(Surcharge - 51 P.S.P.) 
Molding1 Moisture, % 
Moldin~ Dry Density, P.C.F. 
Swell upon saturation, % 
CBR at 10.1" Penetration 

. MOISTURE-1DIDiJSITY RELATIONS OF SOILS 
(ASTM D-1557-70, Method . ) 

I . --
Dry to [Wet or Wet to Dry 

·Max. DiiY Density (P. G. F.) 
Optimwri Moisture (%)_ 

REMARKS: 

Date 1 -~n(o By __ 0__,l..;...· __ 
I 

4 

0\A~f~t€. 

'OR0\1'4N 
0L."'-'18i <,;.n .... ::r 

\00 
100 

q0.4 · 

4'2.. 0 

qo.q 

N.~\U~Av 
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'1)0 
'2.\ 

S:Lov-.1 
""'QQ. 0\l~f. 
LO'N. ~"' ~v. 
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iz.o. o 

V'l £:\ 'fo P:<:-1 
q{o 

4 
e 

(L'-?;,_0 

RCVDI'::>\..\-
e·ROV'tt·\ 
0\ L \'J (.t,J-,~ 

NI:>-:\'J~~\...-. 
'?b' 
?)0 

'lb 

. K/l.J'\0-f;I...OJ'I 
M~'9. C;r\lf~ 
tv\~\) I U \-.t, 

""" 1-\ - Dl-\ 

4 ~ 
e. -~-

\0',\\.0' '[o'-'2\.0' 

~£..0171 7!,.-\- 1<.~W\?~I-
. p;lZOWN it•~'\ 

G:tt>-:::jS'! ~~~-~ C.\P)~~ C.::!L:+ 

N t>-\1,1 Rb-.L- NA -rt-W.l\L 
t7? 0~ 
1;·4 ?;(o 

1'1 rz_rz_ 

0lO'N-~f'O · ~-Rf.l,f'IQ 
MW. ~~\r:f N\W. tl\l'ff 
L.OV·U·J\ ~0 \.DoN-}.;\,~\/ . 

tv'\ L\ 
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TABLE I C - SUMMARY OF LABORATORY TEST RESULTS 

BORING NO. 
·SAMPLE NO. 

DEPTH BELbw SURFACE 

DESCF.IPTIION 

GRAIN-SIZE ANALYSIS 
(% Pass~ng) 

Sieve/ 
l-l/i2'' 
1" 
1/2" 
114 
1110 
1120 
/140 
11100 
112001 

ATTERBERG LIMITS 
Air Dri\ed or Natural 
Liquid jLimit 
Plastic Limit 
Plastidity Index 

Dilatjcy 
Toughn~ss 

I . 
Dry strngth 

UNIFIED SOIL CLASSIFICATION 

APPARENT SPECIFIC GRAVITY 

CBR TEST 
(Surcharge - 51 P.S.F.) 
Molding Moisture, % 
Mo !ding Dry Density, P. C. F. 
Swell Jpon saturation, % 
CBR at 0.1" Penetration 

MOISTURElDENSITY RELATI_ONS OF SOILS 
(ASTM D-1557-70, Method ) 
Dry to !wet or Wet to D~ 

_Max. Dey Density (P.G.F.) 
OptimuJ Moisture (%) -

e REMARKs: 

Date I~"\ --1~ By __ "'_f._· ·:____ 

'--775 

-0\A\Zf-f,.,t£­
BI<.OWN 
6LP-'ie-'l 01\.-\ 
'N!I~t:>C--~ Of 
CO~..[:,\.-

1--U\\\JR~\... 

0S> 
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t11_ 

0\...0\N 
t-AB'Q. l1f\ ff 
M~PI\.JM 

}1\L\ 

rz.q l 

o.rl. 
\'2,0 

IP 

0UCZF~>-C.E:: 
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t';lC.Ov-.1 N 
'::·~ '--1'-1 C--Ll:>'.l 

I 

}00 
too.· 
\00 
\00 

-~~-4 
-q~.'l 

~'i-l 
~<oA 

''~·2 

~ t-. \I)~;;~ C. I_. 

0f? 
?;1.. 
12& 

f?.N'\V 
Mt-V. o/\lff 

'tJ\ '(.:!~I \) \'/\ 

M\--1 

'l-6:? 

qr_o. \ 

'lA·1 

A 
W'GI -m VC::'{ 

CJ?;J 

\0 

~·~Q;.~' . 

R8-00IS4-
e'I<.O'I'lt---\ 
C-'\A'l~~ S11.; . 

~t----nJR.t:-1.., _ 
loS 
4b 
'l~ 

<?LDN :!St-.1-'W 
V,0J.C,\Iff-
V\~-.0 I U t-1\ 

0\.\ 
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TABLE I 0 - SUMMARY OF LABORATORY TEST. RESULTS 

BORING NO\. 
SAMPLE No

1

• 

DEPTH BELOW SURF ACE 

DESCRIPTI
1

0N 

i 
GRAIN-SIZE ANALYSIS 

(% Pass~ng). 
Sieve! 

1-1/12" 
1" 
1/2" 
114 
1110 
1120 
.1/40 

. 11100' 
·11200 

ATTERBER9 LIMITS 
Air Dri1ed CH Natural 
Liquid 1Limit 
Plastid Limit 
Plastidity Ind_ex 

DilatJcy . 
Toughnelss . I 
Dry S t r:eng th 

UNIFIED J IL CLASSIFICATION 

APPARENT SPECIFIC GRAVITY 

CBR TEST 
(Surch rge - 51 P.S.F.) 
Molding\ Moisture, % 
Molding Dry Density, P. C. F. 

I ·-
Swell upon saturation, % 
CBR at !O,l" Penetration 

MOISTURE~DENSITY RELATIONS OF SOILS 
(ASTM D-155 7-70, Method ) 

. I --
Dry to fet or ·wet to Dry 
Max. Drry Density (P.C.F.) 
Optimwti Moist_ure (%) 

e REMARKS: 

By __ r?=f-+. :......· --

.\0 
o· 

r:',000l?U · 
t'JRO'NN 

?''-Ti VIA'( 

N~I_URP.L 

- 14 

M~O. C;r\\ ff 
\v'\~0\ UN'\ 

· Mi.\-Cl-\ 

\0 

-.Y: 
. \~'- \l.o-1..7' 

1'-A.;;Q, '?\IF~ 
tv\(),) 1t \ NJ . 
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.•. 
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8-872 

~LASTJCITY CHART . 
,ROJECT= I MIL.IL~"-1\ \O'Nl'-.1- LlHii?~ 

l!OCATION -- WAI ~JQ, ev'J~ '~, OA\...\U, \..1/>N~t\\ I 

v 
l 0 "\._/- IP 

/ 
1-C"'"'L,.-. ---~M-=-=. L-/~ M L 

v 
0 10 20 30 40 50 60 . 70 80 

LIQUID. LIMIT 

GATE . \·'\ -1Co By __ 0....;...1+-· .._. ----'-----'-

"A' LINE yV 

9.0 100 

-v 
/_ 

110 120 130 
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1 ·77S 

130 

. 120 

110 

-L.L 
0 

100 a.: -
>- 'J(i, .... 
U) 
z qJ LaJ 
c 90 

>-a: 
c 

8{; 

81.. 
80 

70 

60 

MOISTURE- DENSITY CURVE (ASTM D-1557-70, METHOD~) 
PROJECT • MlL-lL..&N\ ~IDVJl-1 UNl1 ~'?J · 

LOCATION: \)J/>..If'lO, E-WP.., Ot-.}-\1) I 1-lf...W/l-l! 

SAMPLE NO. = 4 SL)~_FJ\L.S 
SAMPLE DESCRIPTION: ~RoV\lN vlt>.'J'G>'/ ~IL-1 

-· 

··-·· .. 

- -- ··-
. -

Z.E-RO 
;r-- SfE.-C..lt 

.. , .. --- ·--·· 

-~ 
l/ 

/06% ·- --~----- ----,1\. ~ .- ·- - -

[7 ~ q~~ ~---· -- -- -- --/ -~ -

CfD% n__ ~ \ ~ -- -- -·~ 

' 
\,.'\ 

857.' Q_ -- -- -- ---;- ~ -- 1-----
~ b~ I ~ 

~ - . .. . - h 

If -r(' 

\-:' I V1 ,, 
~ ) 
~ 

I -~ ~~ 
(L a 
() o-

~, 

...,.,/· 
-- ... 

Jf':..VOl 
. !!--__ &R., 

~ 

--

0 10 20 30 40 

WATER CONtENT {0/o) 

If 

AGGREGATE: ~ MINUS 
MOLD SIZE : 1 ''px4 .5f?An(./ IGf.! 
HAMMER I !OLBS lB 11

DRQP 
LAYERS: _ -_ 
BLOWS: 25/LA'IiK--

--·- .. 
.. 

.. 

------

QS __ ~u ~V~. 
L\VtTI. =- '2.."11 

·'' 

!50 60 

W ~~T_E._R_ LUM. __ ~5_50. ~lATE. S_, ~~~:_,. 
~_IVIL:_ST_RtJ_C~URAL,~OILS ENGIN~~~--

DATE I 2. -I 6 - 7 5_ _ . BY _ F? . 1-/ · 



e 

130 

120 

110 

-~ 
0 

100 a.: -
>-
t- '15 
C/) 
z 
L&J 90 0 

>-a::: 
e" 0 

9l 
80 

70 

60 

MOISTURE- DENSITY CURVE (ASTM D-1557·70~ METHOD .t_) 
PROJECT I MIL.\L,b.Hl IOVJN UNl1 '~':? 

LOCATION: IJ.J/:>..\flOJ '£.VJ/>.., 0.6-l-H~ I ~\&\J.J/',1 \ 

SAMPLE NO.=. I 0Ul2.F.t-.c..~ 

SAMPLE DESCRIPTION : 

/DO 'f. h 

"jS<J:, [I 

qo;, :1. ~I 
65%7 

~ --· --··· .... 

"ZE-RO 

- /,_.---... Sf't:;..C.-U:.: 

~~ 

\ 

L .~ 
\ ~ ------ ---· 

---- - . - i' 
I 

~ 0 

o--. 
N K 
.II 

\--- ll 
'{l ~I 
0 
~-- ' 0 -

t ~p 
() 

.. 

L'0~JOI 
.- ~ I-:- _·· '-

~ .. 

0 10 20 30 40 

WATER CONTENT (0/o) 

II . 

AGGREGATE: ~ MINUS 
MOLD SIZE: 1'&>x4.~8'1 HIC,J.! 

. ,. 
HAMMER: toU?S . 1 e ·oc:)p 
LAYERS: ...; ._,..;..,...,..----=!.----

8 LOWS : z:S I L-A. Yb R 

.. 

.. 

~s c.u1 VE..-

Wi't"' '2.41 

!50 60. 

:~~T~r~~~T~R:ts.s~~:AET:t+N'E~~:-1 
. ------------ ·- -------- --·----

DATE IZ-15- 7S By R. 1./ ----'...:;._ __ _ 



'1.-77_<; 

-u.: 
0 
0.: -
>-
1-
C/) 
z 
lLI 
0 

>-a:: 
0 

MOISTURE- DENSITY CURVE (ASTM D-1557·70, METHOD~) 
PROJECT I Mll..l LAN l 10\JJN Llt--liT '63 

LOCATION: Wt>JFID, f..-WP.. I Oi'-.1-\U I :f-\A\.L./t-.11 

SAMPLE NO. = 10 0tJRff...C...S 
. SAMPLE DESCRIPTION : OAR"<- R.~00\5.\.-\ -~N 

I ,, 
AGGREGATE: Y4 MINUS 
MOLD SIZE: 4'i:vK•I.5F.\4N~I!t,i-J 

HAMMER: JOIJ3"o. [_{>, ''DR.OP 

LAYERS: ____ ~------
BLOWS: 2..5/ (.:_,AYE-r<.. 

Sl 1..-1"/ C..-\,A'( 

130 r---~----.---.----.----.----.----.----.----r----r~--~--~ 

.110 

• 

ZE-RO t lR. VOl b~ C.\..IF VE.-

100 
'Z .\33 

<JS -··----·---7~~~ 
q?> 

90 

BS 1o'le--it-. _ ______ f __ l_ "\\__ 

• ·--·- -r- -- -----8:3 ~-jt__ 

80 
r----r~--r---~--~----~~-+---+----+----~~~~ .. ~~--~ 

~~ 
1'--
f'J . 
\-..: 
\/) 

70 G 
---· 

J..L 

It 
Oi 

WATER CONTENT (9/o) 

:~~r~:R"~~~R:lss~~!AETNE~~~N'E~~: I 
.. -··-·-· ~ ------ . ------ - ---·-

DATE !'L- rz. -7 '5 BY R 1../ 



1000 

'100 

800 

100 

CBR TEST 

PROJECT 1 

LOCATION 1 

SAMPLE NO= 

'NA\ ~\0, rt;..Wf~, OAI-1\J, U~IJ'JA\\ 

4 t;n.ARrt>-c..s· 

. 1000 

~ 

1/) 

-· ~500 
0 
<1: 
0 
-1400 

300 

Z.oo 

tOO 

e '· 

10-4?0 

~· 

~ 
~ 

/ ~@ 0.' ''PEl\ -v v " 
/ CBR ~~ PE.t~C. .RATH )N = 2 ... . --·--

v I 

0 0.1 0.2 0.3 

PENETRATION (INCHES) 

TEST RESULTS' 

MOLDING MOISTURE, %. 30.2.. 

MOLDING DRY DENSITY, P.C.F:_<i..._4,___-. 4...___ 
CBR@ 0.1

11 

PENETRATION 20.0 
----'~"--""----

D/\\(5 SOI-\KE.D 4 

DATE 12.-\5-15 BY _ _,G-::::..:--==0:..:.·--­

DAT E I '2. -I Co -15 BY ---,---....!<2"'"-... '""'SoL!'-----""' 

.. 
~-· __., . .--

ETRA' [10\\L 

oo;LO. ~ .1:_9.Q 

0.4 

_____ .. .---
--

--

32Y,5 

1-1.:& 

0.5 

CBR PENETRATION DATA 

PENETRATION. LOAD LOAD 

(INCHES) (LBSJ (PSI) 

0. 025 2.10 _10. 
0.0 50 -?,~0 1'2.0 
0.0 7 5 l4qo 163 
0.1 0 0 IGO.O 2.00 
0.1 2 5 100 233 
0.15 0 -rqo 2.C03 
0.1 15 f\'10 2'1"1 
0.2 00 '180 32.._]_ 
0.25 0 1150 383 
0.300 12.30 410 
0.35 0 1~10 143.1 
0.400 410 1410 
0.45 0 !1510 I so·~ 
o. 50 0 l(.olQ 53~ 

AGGREGATE }4." MlNU:5 

HAMMER WEIGHT 10. LB'S. 
HAMMER DROP I 8 I N5. 
No. OF BLOWS sGILAYFR 

' 
No. OF· LAYERS 5 -=--

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



CBR TEST 

PROJE:Cl= 

LOCATION: . WI>-IFID, 'E:.-'4~. DN-Il) I HAY-/A)) 

SAMPLE NO= 1 SuJ<:FAC-E:.-
. SAMPLE DESCRIPTION= ~t<.o'r~M 'c.LP-'l~:j c;l\..-1 

. · INII~t>.C.-~7 . ()f wee>.\...-

0 0.1 0.2 0.3 0..4 0.5 

PENETRATION ·(INCHES) 

TEST RESULTS• 

MOLDING MOISTURE,%. 28 7 
MOLDING DRY DENSITY, P.C . .F. j1.1 
CBR @ 0.1

11 
PENETRATION ILO . 

. DAYS. SOAKED ... _·· ... - -· 4 - . 

DATE 12.., 15-75 · BY_;_____::::G:::...:-:0=·---

DATE /1.,- I~ -75 BY ---:--'-1\'_1..1.:.._· __ _ 

CBR PENETRATION DATA 

PENETRATION LOAD LOAD 

(INCI_iES) '(LBSJ (PSI) 

0 .. 0.? 5 1/0 37 
0.05 0 2{)0 .. b7 
0.0 7 5 ZlfD en 
0.1 0 0 !;bO /ZO 
0.1 2 5 43Q 143. 
0.15 0 4cro fC,3 
0.1 7 5 530 111 
0.2 00 560 1'61 - - . 

0.2 50 b3C> 210 I 

0.300 790 .. 2.33 
0.35 0 7'30 zc.:.o 
0.400 '3"10 z.cn 
o.45 o· . q 7() _37 ~ 
0.5 0 0 {030 .313 

AGGREGATE !4 ,.,H lt-Ju S 

HAMMI;R WEIGHT !0 LSS. 
HAMMER DROP 1<2, ltd S. 
No. OF BLOWS 5&/LA•{t.f: 

No. OF LAYERS 5 ---

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



CBR TEST 

PROJECT 1. 

LOCATION~ 

SAMPLE NO= 10 0v.Rf"t--C.f(; 

SAMPLE DESCRIPTION= O£\RK ~vcx.:j~~~. '?'~()'NN -s1~..-·r-t -~t.."'f. 

(/)· 
0.. 

JOO 0 

'fOO 

800 

]DO 

(.OO 

.;., !50 L 

0 
<t' 
0 
..J 400 

-- ·- ·-·· --

--....... -... ..,.,·-" 

....-----
~/-· --------CBF e!J0.2 "PEN€ 

~ 
. - ..... 

L CBR ~ (), 
I 

-TF:.t:.. _, I P£1\l iON 

.300 

20 (..) / 

/() 0 I v -- -·- ... 

0 0.1 0.2 0.3 

PENETRATION (INCHES) 

TEST RESULTS• 

MOLDING MOISTURE, % . 2 fa G 

MOLDING DRY DENSITY, P.C.F:_1;;_;:G,;_..;._I__,..,_ 
C6R @ 0.1

11 
PENETRATION 2."1. 7 

----"--'----,--

PAYS_ 50AKW ...... _ ___ __5 
=-~~== 

OAT~ I Z -15--75 BY __ =G..:..::.O=·~-­

DATE .IL ~~(:,~75 · 1:3Y __ ~R~.I-l~· __ 

;::: 

-,.. .... ~-· ... · 
.~ .... ~ 

_.,., ..... 
,;"' .. ~ ..... 

--· 
..,... . ..,..~-

:TRATl 0~,~ _3 ~~5·· 
,. 22.() 

2.4~; D "" 24.7 

... ·-

0.4 0.5 

CBR PI;NETRATION DATA 
... ·--·· - ·-· ..• 

~~NETRATION l.OAD l.OAD 

(INCHES) (l.BSJ (PSI) 

--o: 025 2.40 eo 
0.05 0 ..<\'}0 I eo_3 

0.0 7 5. ~4CJ .2.13 
-· 

0.1 0 0 740 247 
0.1 2 5 gzo '~73 
0.15 0 880 2.4~ - -- --
0.1 75 qso ~~~ 
0.200 /040 ,:3"17 
0.2 50 

,. 
1170 ~'iO 

0.300 12-SO 4 27 
0.35 0 1330 44.3 ----
0.400 1400 4 b 1 
~.45 0 14CfD -'.191 
0.5 0 0 15?0 5Z3 
. If 

AGGREGAtE ~MINUS 
HAMMER WEIGHT /OL6S . 
HAMMER DROP I li3 I 1\1'5 •. 

No. OF BLOWS 5 ~ /LA..V6R 

.No. OF LAYERS . . .!5 

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



SELECTED 

LOGS OF BORINGS 

FROM 

MILILANI TOWN UNIT 29B 

(DATED OCTOBER 29, 1974) 
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WALTER LUM ASSOCIATES, INC. I 303.0 WAIALAE AVENUE o HONOLULU, HAIJ\IAII 96816 • PHONE 73_7-7931 

Boring Log ( 
BORING NO. Sheet No• of ----

PRQJ ECT_,_ __ .:;M:.:I:.:L:.:I:.:LA::.:;;.N:.:I:.....:T:.:O..:..WN~:.:U_N...;.I;..:T:.....:2:.:9_B______ Drill•r \.<-.1. L Ll rv\ A '5 SOc:., I 1-1·.:,, . Date '?!::: ('\. I '2., I '\ 14-

lOCATION Waipio, Ewa, Oahu, Hawaii Field Party A'S A 10 ._ K A J 
A 1,.._ (. f l' Mof>d I-l::' ..1.'' 

Tax Map Key: '9..,.4-Q~_; Por. 1 Type or Boring L'-'l- ' I?·· 0 ) Diam. --__ -.:...,_1 ______ _ 

Elev. 55_'3' t _,..... - Deturil _.-...___.,...,.... __ _ 

HAMMER: \4-0 b Drill Bit Y, (~- t7f.A0; 
Weight ___ :----'--.,...,.---------- ----=,..----:--~-.----r---~---'----

"' r> •' Weier Level \Yorf .-.::. f;;.~' 
Dropt----~~-u---~------------~-----

SAMPLER: --~-",_2_" _.;._l,;,..?._N_l v_'',_-.J.._r-:_. ~_..;.-;. .... f_'-'_1_'1_5-.... r_oo_r--1_.;.._,.. __ _ 
Time 

~----~+-----+-----+-----~---­
Dete ."1-J'1.·'1+ 

~ 
DE.SCRIPTION .r. a. ' -x .. 

E.L.E:.'/. = SSS ± ~- D c 

STl fF ."TO HAP.O __ _ 
-----t/.l>-~1"- Rctl'lii'S~. ~KOWN 

MK S.Jt.T7 _ Ct..A--1 _ 

HA~t7 
t7A"K. BMY--It-...1 q TA1-.J 

(Mt\) :.: ... ~ll:T'i t..I..A7 

. HARD, Mo1'J/..-t;D [?MWN 
. _ GL.A.7 - ___ _ 

1-\A.F-\7 
Moffl-~0 ~R/-\'1 BROWN 
c /..-A1 f:..'i ?lt..l 

E::-1-l\7 of P.>ORII-.1~ e,. 'li-S 
'\-1'2.- 74 

*Elevation Estimated 
from Grading Plan 
By Belt Collins .& 
Associates, Ltd. 

. 

s -

-
-
-

,~ 

-
'-

-
.-.,. 

I? -
-
-
-
-

,2£.... 
-
-

. 

~ 

" ii. 
E .. 
"' 

-~ 
'-;~ 

:'\ 
~ 

0 z 
" ii. 
E 
~ 

1-1/ 

1-f; 

.. 
c . 

""' CcJ 
~..: 

tion 

?~ -
I.L~ <".'7. 

fL~ ?J'Z. 

?o -

~.;.v. t.-1 ad 1 t7 

F1..·- ft..t>-~·:tv 

..;u.: ·c .. 
o"! 
~ ... 

:::> 

PENETRATION DATA 

Standard 
Penetration Test 

N (Blows per foot) 
0 10 20 30 .40 

--1---1--':_-:__-1-__ -_ -_ -_:-1___. "'%.:;. 

II.% 



\-· 

WALtER LUM ASSOCIATES, INC •. : I 3030 WAIALA.E AVENUE • HONOLULU, HAWAII 96816 • PHONE 737-7931 

Boring Log · '2 
BORING NO. ---~- Sheet No. --- of · - -

PROJECT ____ M_I_L_I_LA...;. __ N....,r,;.,._,;...T.-O_,.,WN _______ u_N.,...,I_T_2...;.9_B_. ~---.,-- Drill~r w_.LlJtv\AS~()(~.,ING. Date -;,sn. 1'2. l·d:.t 

LO_ _CATION _...;.....,_w_a_i.:.p....,i_o....:,_· ....,E_w_a..:':__o_a_h_u_;_, ..,..H_,a.,..w......,..a __ i_i _____ __.. Field Pa:r•v A-s t\ -r a . KA oJ 
-·· AJGtf ;"tv',OBI d:' \ +" 

Tax Map Key: __ 9-4-05; Por. 1 Type ol Boring · ~--·· '!-.. -~-7° • Diam. ---------
~-------_:__........::-,;......;..;o.o........,,.....,....,.;..-.;.,--------. . . . s.s b 'f --~ . 

Elev. DaiLin:J ---------.-.... 
HAMMER: Drill .Bit - \.c .. v r<. t\ Gi ... 

Weight,__"!"l?4.;_0~~-¥--------------- ...;.'N-'-ii_t-er-.L-.ev-e-_1..,., \it-{r::-10•;""rr-t .:.-E-Q-;----..-----r-----:.,...,---

Drop----------------...;.....,~-----~~---··------
SAMPLER '2" ?1/>.:,i~AP,P SfL.I T .:':-fl)ON. _ 

. :-----~-----------~--~·-~~--~~ 

DESCRIPTION 

~~~ Ff" TO HA~P 
1/P.~K f\.tY't71S~ ~1'\oWN. 

... !lll.."i'"i (IJ.,f>..1 

0 .; z c: .. ~ ~~-.C. 
E ~ ... ·" "' 

i: .o 
u 

Tlm•----.,.-+---+----4---+--.....,.­
Date 1:\'1·1+ 

PENETRATION DATA 
ci ·-

I E ... Standard 0 
" ~ . u .. Penetration Test ..r: -·· 

IU "-;· "'"' ~ u.; . 
~~ cu 0~ G.l'1 

tO: '.;"- C:D. N (Blows per foot) ·" ;:: Q ;:) > 0 10 20 30 40 

1---+---~-----·--D 4-4- · 

-· ?~ 

· \.MK) 

. HARt/, !:SM't-IN 
1:. L..A '1 f;. 1 $ I J.. 'f 

__ ___ J1:AP..I7, R._t=;.l/t7\ st-\ e-r<_owl'-l 
. GJ..A7F;1 $lL-f 

l-IA.Rt7 
.. IVIofi\..E;O C, ~A 1 131\0IN N 

r:. L-A'! f;,"/ SIL-l . 

1::-NP Of Bo"ING! e 2I.S 
4-1'7.:1"1-

*Elevation Estimated 
from Grading Plan 
By Belt Collins & 
Associates, Ltd. 

11.4.1 
--1--1--1----P 

: .. 



\-

I 

WALTER LUM ASSOCIATES, INC. I 3030 WAIALAE AVENUE o HONOLULU, HAWAII 96816 • PHONE 73.7-7931 

Boring Log 3 
BORING NO. Sheet No. of ---

PRQJECT.-.----.-__;M_I_L_I_LA_N_I_T_O_WN __ UN_I_T_2_9_B_~---- Driller W. Ll..IM A-;.•;,,,~., \t·-~(o.~, Dat~- ~~rT. l"Z., 1'114 

W l.• • E 0 h H · • A?AT. P. I<P>~..l LOCATION-- ..... __......._..,a..., .. .:.,P_l._o..:., _.._w_a..:.• __ a"":'·_u..:.• __ aw_a_l._l.____ Field Party .,.......:...,:._,......;:..;....,~~:-z:-::-------::------
- ·. AuGt8t<-(Mot?,~.e) .a.." 

Datum-""'-,---,....,....--..,.--

Tax Map Key: 9-4-05: Por. 1 Type of Boring !?·.ft> Di•m._.-....!-1~----
--~~----~~~~~~~~~~~~~~--~ ssb'= * 

Elev. --'-,--'"""'--:--.,---.,.,......-. 
HAMMER: 

\40~ Drill Bit 'f. c.. 17r':.A"' 

¥{eight_~~~~--------~--------~- -----~~-~---r-~-r--~.--~--~ 
?>0 •' Water level _;';\,;;;;~~;..:.t'f.:.;::IC..;.;:C:.:.If-+-----lf----+----+----

Orop--__;:._ _ _.... _ _. ..... - -.,....;,.----,------,.--- Time -

'2 '' 51,"'-. I'-! !7,.~ R t7 S \:::> 1...1 -r ~f~~ N ...,.." -1·"""r -::1...,..-+-----11---+-------+---
SAMPLER: . . . .. Date ....:-' . .;.;":,.',;.,·.;.;r-'------L--.,.-.L....---'--~ 

~ 
DESCRIPTION -£ 

. I 1( I} 
t::LE.\1.:: t; So~ ±~ o 0 

: STIFf To HAI'(.t7 
I 
:_ 

t1A~K ~E:~PISH ~R.oWN .. 
~ (Mtl) . -::--51~1'1 C,L-A1 

-
-. 

(M~) 

. H.b-F-17, R,E;ti17lSH ~~OWN 
CJ.,A1 

HP.."P, Br-<..o't'olt-.1 
t:,~A'f'6'1 51(...1 

.. HA!\t?, Moi'I'L.E:.!7 
RE:O· l':t~A 1· ~!\OWN. 
CL.A-t~-f Sti.T. 

E:.NP of f?O~IN_t::; e,'Z.r.~' 
~ -1'2.·1+ 

*Elevation Estimated 
from Grading Plan 
By Belt Collins & 
Associates, Ltd. 

-
~-

-
-
-
-

.!E__ 

-
-
-
-1:; 

-
-
-
-
-

'1.0 
1-

-
-

ci 
·~ 

z .. .. 
Ci Ci 
E E .. ~ "' 

E .;; 
1: 0 ~ . .. ..: u .,.., 
c;~ ~ au .. 

~..: ~ ... 7a~ 
~ Q 

- 'l.~ -

- 'l.b -

- ~'? -
t.l.~ 7? 
r t..~ ~~ 

'?I 

Nofj 

ci. 
E 
0 
u 
...:~ 

5"! 
U<l. c. 

::;) 

-

-

-

PENETRATION DATA' 

Standard 
: Penetration Test 
~u.; I 
.. "! 
lii "' N (Blows per foot) 
> 0 10 20 30 40 

·---
f--

'!--

-

n 
I--' - f-· 

+a 

.·I !>O 

l--1-+--1·--~"1: . "·' 

.· ~~..~ t...l o. ~ n7 t..ll'·'~ 1 r 
fL.-=- YL.A' ltv L-11'-\ 11 
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~ 

WALTER LUM ASSOCIATES, INC. I :i03.0 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737-7931 

i 

Boring Log ' . --···4 
BORING NO. . ·Sheet No. of --'----

PROJECT MILILANI TOWN UNIT 29B 
.. 

---"'__.....,.......,._;._...,....._.......,.. ___ ;__ __________ Driller LAl_. L.Wtv'\ 1'.-l?OG.,INC.. Daie·· oSCfl, l'2., 1"114-

Field Party ASAIO r KAJ Waipio, Ewa, Oahu, Hawaii LOCATION AUG f:F-(MOf-11-&'·) A." 

'J;'a:lf Map Key: 9-4-05: Por .• 1 Type of Boring . " Pr 50 Diam. -..Jl"------
___ ......;,. _ _.:;.::::;:_:.::=.£__:.::;:;.L..:__:.__:.___::=-:.....:...:::.::..;.:_=----- s (o Q It *. . -

Elev. Da.tum --------
HAMMER: Drill Bit T- c,. t7!<-A•.::"' 

140~ Weight 
"?0 ... 

_ __::.......:.,..::,... __________ ~.___._ ___ Water level \:1~\.r,f-C' 

Drop 

SAMPLER: '2. '' ·S TA~'-lO Pi r.r . .;,r r..-! 1· 
1·-

~ 
DESCRIPTION -£ . ~ 

E;LE.'I'.-:. ~~'± ~ * 0 ~ 

(Mt-\' 
'· . 

~\lFf-
.. t7A"I'\ ~E;t717l.;H ·eROWN .... 

$1 t..'f1 (,L,/>..1. 

.. H~~V', Kttit?l~H P.li\OWN 
~ll--1'1 ~t....A7 

·-- HA."P, i3'R.OWN -
[,f:,f>,.'jE;,'j . 5il./'f_ ~:- ... 

I 

HA~l7,Moft~E;t7 BM-Ni--1 
. :c.l--.A1 e1 $lv'f · 

\ - H~""' J3J'OW~ ···-·· .. ··-
. . 1'1\r\) .. {,4A1E-1 '5\L."f ... 

~NV' Of f>OfZIN'1 
.. 'l-t1.·74 .. 

*Elevation Estimated 
.from Grading Plan 

By Belt Collins & 
As~ociates, Ltd. 

I -
-
.-

5~ 

-
· ....... 

-
-

\0 
1--'--

-
-
-
-

~~ -
-
-
-
-

I~ 

-
-

.. -

.spoo~.l 
.. 

ci z 
" a. 
E 
Jl 

Time~---..,.-:-+----+----~.;._--+--­
Date 'i·i'l·'{<'r 

<i. 
i E 

:0 
·~ 0 ~~ 

8 " .,..; u ~u.: ~~ 
~~ 

.. ou 5eti G>"l . ., 
;;~ tC: l!"' 1:0.. 

:::· :;: .. 
0 :::1 > 

.. 

- ~0 - - -
(... (...~ 5? 
r L,.;:. -z_e, 

? '2 .. -

·

1

NoH 
I.A .. ~ \..lqtlll:/ Lltv\\j 

rv~ PL. A.''''" t..tMI r 

PENETRATION DATA 

Standard I , Pen·etration Teat 

N (Blows per foot) 
.0 10 2.0 30 40 

,_ 
tJ !-

·--1--l---+--~ -;>;lo. s' 
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LIMITATIONS 

.In general, soil fo:tmatioris are coirunonly erratic and rarely uniform or 

regular. The boring logs indicate the approximate.subsurfacesoil 

conditions encountered only at the drill holes where the borings were 

made at the times designated on the logs and may not represent conditions 

between borings, at ?ther locations, or at other dates. , Soil con.ditions 

and water levels may change with the passage of tinie, construction methods 

or improvements at the site. 

During construction, should subsurface conditions much different from 

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

we should be advised immediately to review or reconsider our recommen­

dations in light of the new developments. 

This report was prepared only for the indicated use of the site. If there 

is a substantial lapse of time between the submission of this report and 

the start of work at the site; or if conditions have changed due to natural 

causes, plan changes, or const~uction operations at or adjacent to the 

site, it is recommended that this report be reviewed to determine the appli­

cability of the recommendations considering the time lapse, changed conditions, 

and changes in the state .of the art of soil engineering. 

Our professional services were performed, findings obtained and 

recommendations prepared in accordance with generally accepted soil 

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

expressed or ·implied .• 

Limitations - Page 1 
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LIMITATIONS (cont' d.) 

Contract documents and specifications often prescribe supervision by the 

soil engineer. It should be understood by all parties that the soil 

engineer's actual scope of work is very limited. We. as the soil engineer 

do not assume the day to day physical'direction of the works, nor minute 

examination of the elements, nor do we assl}me tll.e responsibility for the 

safety of the contractor's workmen. Supervision, inspection, control, 

etc., by the soil engineer generally me.an taking of so'il tests and making 

visual observations, sometimes oil only an :i..J:ttermitterit basis relating to 

earthwork or foundations for the project. The soil engineer does not 

guarantee the contractors' performance, but rather looks for general 

conformance to the intent of the plans a11d soil report. Any discrepancy 

noted by the soil engineer regarding earthwork or foundations will be 

referred to ihe project engineer or architect or contractor for action. 

Although the soil report may connnent or discuss construction techniques 

or procedures for the design engineer's guidance, the report should not 

be interpreted to prescribe or dictate construction procedures or to 

relieve the .contractor in any-Way of his responsibility for the construction. 

Limitations - Page 2 


