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This report includes a Boring Location Sketch, boring logs, laboratdry
test results, general site gradlng design guidelines and 11m1tat10ns.

’Respectfully submltted

‘WALTER LUM ASSOCIATES, INC.

e e

"Ezrd Koike

CR/EK:sa



CON T ENTS

SCOPE OF EXPLORATION . . . . « + . . . . e (AR
FIELD EXPLdRATION PR ;'; ce e . . ..; e e e
| LABORATORY, TESTS « « & « o & « o « & X _‘.:. e e e e .I, .
SOIL DESCRIPTION BY oiﬂﬁks e
SOIL CLASSIFICATION SYSTEM . . . . A A .
GENERAL SITE'CONDITIONS". G e e
INTERPRETATION OF SOIL.CONDITIONS\‘. e e .-w_Q C.

- DISCUSSION AND RECOMMENDATIONS v 't v v 4 v o 4 & o o o0 o o &
PROPOSED SPECIFICATION FOR EARTHWORK

* APPENDICES:

'A.  LOGS OF BORINGS - Boring ﬁos. 1 thru 10 |

B.  SUMMARY OF LABORATORY TEST RESULTS — Tables 1A thru 1D
c. ; PLASTICITY CHART | |

D. MOISTﬁRE4DENSITY CURVE

E. CBR TESTS

F. SELECTED LOGS OF BORINGS FROM "MILILANI TOWN UNIT 29B"

(DATED OCTOBER 29, 1974).
G.  BORING LOCATION SKETCH
H.  SUGGESTED BOULDER FILL - Figure 1

- I. LIMITATIONS



" 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 s0il conditions -
for site gfading design considerations for single-family residential
development:for the proposed Mililani Town Unit 33-at_Waipiq,-Ewa, Oahu,

Hawaii.

This report includes field explorations, laboratory tests, general site

grading design guidelines and limitations.

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 and 3-in. o.d. thin-
wall tube samplers and a standard split spoon sampler driven'With-alléo—lb

hammer falling 30 inches,

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

attached for reference.



LABORATORY TESTS
Laboratory tests included: natural water content and density, unconfined
compression, laboratory vane shear, grain-size analysis, Atterberg limit,

specific gravity, ASTM D 1557-70 density and 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
soilé are generally described by.others'aé‘follows: ' |

U. S. Soil Conservation Service, "Sbil'Survey of Islands of-

“Kauai, Oahu, Maui, Mglékai and Langi, State of Hawaii,"

August 1972: |

Eastérn 1/2 of site

WaA - Wahiawa‘silty’cléy, 0 to 3% slopes,

Unified Soil Classification - MH -

Western 1/2 0£ site

'FL - Fill land, mixed’

SOIL CLASSIFICATION SYSTEM

Soil samples were visuélly observed and subjected to appropriate tests in
the laboratory.l'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 about 1/2 mile west of Kamehameha Highway and

1/2 mile north of Kipapa Gulch Bridge.

The average annual rainfall at the proposed gite may range around 30 to

40 inches.

The existing‘grouﬁd slopés down ﬁoward the south at gradients of about 2 to

5% with localized variationms.

The eastern portion of the site was formerly a pinéapp;e field and the .
western portiog'was formerly a cane field. The western portion may bé
located over part of the old Kipapa Airfield; At the time'éf thé field
'exploration, the site-was ovefgrown with Weeds and brush and crossed‘by

haul roads.

An A.C. paved access road CrOSSes the site in a north=south direction in
the central portion'othhe site. Several small stockpilés of boulderé were

located along the edge of the access road.

An existing underground concrete structure was nmoted along the southern

‘boundaty of the site (near Boring No. 5).

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

the time of the field exploration.



INTERPRETATION OF SOIL CONDITIONS.
Froﬁ*ﬁhe field'explorétion'and labbratory‘test results, the soils encountered
in the Eorings maf bé afproxima#ed'as follows:

Sfiff 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 exploratibhs.

Variations to the above soil and water conditions are to be expected'between
borings and in localized areas. For more detailed deSCribtions of soils

encountered in the borings, refer to the boring logs.

DISCUSSION AND RECOMMENDATIONS
The present plan is to clear and grade the site for a single-family

residential development.

Although the préliminary grading design has not been done, it is our
understanding'from~diégussions that the cuts and fills will genefally be

| less than about 10 ft in‘height.'

Sinée 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 adjustediand cofrected

in the field as undergrOuﬁdbstructures'and soft areas are detected:

The underground concrete structure located in the vicinity of the proposed

roadway along the southern boundary dffthe site should be removed to



Q . stiff natural grdund and the excavation béckf-i-l_]_.ed with selected on-site’

"s0ils compacted in thin lifes,

Site Grading

"Vegetation, rubbish; loose fills and misceilaneous debris
should be cleared and removed priqr to site fillingf Localizéa
hard and soft péckgts encquntéféd ﬂuring the site'préparétions
should be gxcavated and feplaced ﬁith Selected soils ﬁbmpacted

~in thin lifts.

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

construcfion"ofTthe‘proposed fills.

Grading work should be done in accordance with the Revised
‘ . Ordinances of Honolulu, 1969 As Amended and-as recommended
below: -

1. The site should be cleared and grubbed.

2. Topsoil, rubbish and stockpiled soils ‘
should be stripped to‘stiff natural ground

‘before blacement of fills.b

Thin layers of loose surface soils near
finish or existing grade should be scarified

and recompacted.



‘Hard surfaces along existing access roadways

‘and haul roads should be scarified and

recompacted to match the demsity of the surround-

~ ing soil.

If drainage br old irfigatibn‘ditghes are
eﬂcountered; the bqttoms and sidés of the
existing drainage ditcﬁes shouid be stripped |
down to stiff natural ground or scarified

and récompacted'before the placement of fills.
Fills shouid be consfructed in app?oximately

level layers.Startigg 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 shpuld'be benched to .a generally level

condition. As the fill is brought up, it

- should continually be keyed into the stiff

natural ground by cutting steps into the
slopes and compacting the fill into these

steps.



If boulders are proposed to be used in the

construction of fills, they generally

should be placed alorg the toe sections of

fill siopes andidutside of probable buildiﬁg 
sités; Before‘plééeﬁent of bqglders, the
subgrade shéuld-be stripped to stiff natural
ground and shaped to drain. A tfénsition

layexr of select granular material (6 in.’tp

'vdust sizes) should be pléced on the.subgrade

and the boulders should be placed on the
select material. .Eérth £ill may be used in
the void spaces bétween boulders. A transi-
tion layer of select.granular matérial'should'
also be placed against the boulderé before
earth fills afé placed agéigSt the‘ﬁoulders.

See attached sketch, Figure 1.

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 roadway areas, the top 2 ft of fill should

be compacted to 95% of .the maximum density. -

Provisions to drain the site during and after

the completion of“ﬁilling operations should be.

. included.



- Slopes

Generally, cut and fill'slopes of Z'hOrizontal‘to 1 vertical

“or flatter should be used.

if’siope heights (top to toe) of greater than 15 ft 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 should be diverted
away from slopes by berms or ditches wherever practicable. Slope

plénting is recommended on cut and fill slopes.

The surface of £fill slopes should be compacted by cat—tiacking

or with a»sheépsfoot roller.

Slope adjustments or other precautions may'be nécessary if
seepage zones,vexpansive clay pockets or soft spotsvare
eﬁ¢ountéred in lbcalized areas. In‘general, when clayApogkets
are énpountered in cut slopes, the‘siopes éhduld beradjusted by
flattening the slope or by removing'ghe clay "CH" soils and
reéonstructing fhe slopes.with select‘gfahular'matefial com4

pacted in thin lifts.

Regrading of slopes,'cutting and‘remqving.fhe toes of slopes,
constructing walls and structures on slopes, placing utility
trenches on s1§pés or along theftoes’offslépes, etc.,_can_cagse
slope instability=problems;' These conditions will require :
speciéiﬂattentiou, otherwise, field adjustments may'be,required

when they are detected.



Foundations
In general, single-family, light,_wood?frame‘residential

structures are contemplated.

On fairly level lots, where the buildings are situated 15 ft
from the tops of slopes, conventional house’foundatioﬁé such as .
' 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_guideiines for foundation design cbnsiderations
are as follows:
"l. Footings should be'pléced on existing stiff

‘ground or on well—compacted~fill;

2. ‘soft spots or pockets of loose material
encountered. in footing excavations or below
- the building area should be excavated and

replaced with wellagraded granular material.

,i3‘ Beariﬁg ﬁalues‘fér'a given soil usually vafy

;with’the_siée'and»depthé of“foofings. For
1ight.residential structures, bearing‘vaiues'
of about—ZODOlp.s.f. may be used for footings _

on stiff natural ground or on‘compac:ed fill.



Where élab on'groﬁnd construéﬁion‘will‘be
over the deeper'fills, house‘constrﬁctisn
shoﬁld be delayed as long és practicable{to
éllow’the‘fill an& subsoils to adjust to the_b

new load conditioms.

Where slab on ground is considered -over clayey

silts, the'subgrade.should be scarified and

recompacted at water contents above the
plastic limit. ‘This will legsen up and down

" movements or expansive effect of the natural

soils in areas where the moisture content may

" be below the optimum moisture content.

Concrete slabs on ground should be placed

over a base course of 4;iﬁ. of well-graded’

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

. than 1/4~in. in size or some other form of

capillary break should be providéd.. The
subgrade should be compacted and shaped to a
level surface or to drain, if prac;icablé,
and generally should be kept slightly higher

than the finish grade of the outside of the

houses.

A few units may be partly on cut. and partly

- on £ill. For slab-on-ground construction,

to lessen differential settlements that may .

- 10 -



10.

occur, the cut area below the unit should
be'ékcévated'to a depth of about 2 ft and

recompacted to match the density of the £i11

" . area.

Fot slab on ground.c0n5tfuct10n over clayeyv
séils, the surface clay (CH'soil) should be
femovéd and replaced with 3 ft of seiect non—‘

expansive soil belOw’ﬁhe-slgbs and foundationS{.

Prior to placing and compacting the selected

- soil, the moisture content of the clay soils
"at the bottom of the excavation should be on

" the wet side of optimum moisture and not

allowed to dry-out. -

1f précticable,'partidularly 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 grbund surface resulting

from environmental or weather changes.

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.

- 11 -



11. Construction of retaining walls on slopes

should generally be avoided.

12, Good surface drainage away from the
foundations of structures shou1d be main-. -
tained and the site should be graded to

,préVeht the ponding of water.

Joint Details

 To lessen the heave of wavy surface effects at the ground floér
leVél, nonﬁeéringvpartitions,'doors, cabinets, étc., éhould be
dgsigned'with loose fits and'other'precaﬁtions té allow for

some future adjustments or maintenance.

_30 adways

in general, for light automobile tfaffic.and drained subgradg
donditions, an estimate of the rdadwéy pavement thickness for.
thé generai soil conditions may be as fcllowé:

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

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

‘prepared'Subgrade;

Pfovisions in the contract documents shbuld allowifOr 1o¢al
adjustments :egardiﬁg.select<borrow subbase and.borfOW'require—
ments in the field in accordance with the dgsign standards of‘
'the'City'aﬁd'Couhéy:of'Hondlﬁluﬁ In fill aréas, the use‘of'
select'séils:within_the top 2 to 3 ft of the subgrade may
feducé the thickness of or eliminate the)needeor‘the Selecf

borrow subbase or borrow courses.

- 12 -




" The subgrade should be éoﬁpacted aﬁd shaped~to drain. :To
avoid the ponding of water and softening of the subgrade at ”
low,points;.wéep holes should be placed at subgrade levels

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

Utilities -

Utilities should be placed affer the fills érevconsfructed.
_The;Bdttoms.of'utility trenches should be daylighted at low
points and gra&ed.to drain‘water,‘particulariy ﬁeér‘the toés
and toes of slopes., The bgckfill of trenqhes_shoqld_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,
designs and‘ébnstructiqn téchniques,.existing.orvchanged condi-
'tions'hay be encountered thatlcannot be foreseeﬁ with even the
most éxhaustiveiStudies of site and projeét.coﬁditions. These
ﬁnforeseen conditioné should be fecognize@’and then evaluatéd-
so that the designs or the comstruction methods may be modified

accordingly, if necessary.

- 13 -



Unforeseen or changed'ofkuﬁdetecééd cénditions sﬁch‘as soff-
spots, existing utiiity ﬁrénches; undergfodnd Strudtures, pipes,
voids or cavifies, oid tunnels,.boulders, expansive soil pockets,
seepage water, of'water level changes with'wéather,.étcf,'may
occur in localized areas ana will -have to be adjusted,aﬁd |

corrected in the field as they'are detected.

SitgwRegrading

fAfter mass grading work is done and cuts and fills are made
according to thé_grading_plans, regrading at some future date
should be avoided unless done under the guidance of a soils

engineer.

- 14 -
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IT.

PROPOSED SPECIFICATION FOR EARTHWORK

MILILANI TOWN UNIT 33

GENERAL GRADING REQUIREMENTS

Gradlng work shall conform to Chapter 23 of Revised Ordlnances of
Honolulu, 1969 as amended.

SPECIFICATIONS FOR ON-SITE EARTHWORK

A.

Scope of Work:

The work to be_performed under these specifications includes =~

‘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.

Soil Engineer

The services of a soil testing firm shall be used. A soil.
technician shall be present at the site on an intermittent
ba51s to observe grading progress and 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 Town, Inc. Where low density test results

are noted, the area shall be rerolled by the Contractor and
retested by the Soils Engineer if, in his opinion, a test is

'necessary

If the field 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 M1111an1 Town, Inc. for correctlve

action.

PS-1



Clearing, Grubbing and Preparing Areas to be Filled

Vegetation, r rubbish and mlecellaneoué material shall be removed
and disposed of, leav1ng the dlsturbed area with a neat, debris-_

»free appearance.

Topsoil, stockplled 30115 and locallzed 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 mateh the density of the surrounding soils:

Loose material at the bottoms 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 s0ils shall

be stripped down to stiff ground and the backfill shall be

compacted in accordance with Section II-E, "Placing, Spreading
and Compacting Fill Material."

.Where fills are constructed oﬁ-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 inte the stiff natural ground by cutting steps 1nto the
slopes and compacting the fill into these steps.

Known abandoned utility lines and abandoned lines encountered
during construction shall be removed and the trench recompacted
to approximately match the density of the surrounding area but
generally not less than 90% of ASTM D 1557-70 maximum density.
Field adjustments may be considered. where deep utility lines
are encountered. :

- 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 deletérious matter.

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

' Fill matetial placed in the top 2 ft of fills shall generally be

less than about 3-in. maximum size with more than about 30% fines.

PS-2



Plac1ng, Spreadlng and Compactlng Fill Materlal

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 notbbe 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 below the .

optimum for compacting purposes, water shall be added until the

water content is near the optimum.

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 other 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
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 sufficient .passes to obtain
the desired den31ty.

Field density-testskshall 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 requlred
density has been obtalned. -

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

as specified above, until the fill has been brought to the
finished slopes and grades as shown on the. accepted plans.

| PS-3



Slope Adjustments

'ij:clay soils are encountered in cut slopes, the slopes shall
‘be adjusted by use of flatter slopes or by removal of the clay

"CH" soils and reconstruction of the slopes with select granular
miaterials. The actual remedial measures will depend upon field
conditions. : . :

v Boulder Fills

If boulders.are’used for the construction of fills, they shall be
generally placed along the toe sections of slopes and outside of

probable building sites. The subgrade shall be stripped to stiff
‘natural ground, shaped to drain and a transition layer of select

grdnular material (maximum 6-in. to dust sizes) shall be placed

.on it. Smaller granular materials shall be used in the void
‘spaces between boulders. A transition layer of select granular

material shall be placed against the boulder flll before construc-.
tion of fills.

Excees_Boulders

Excess boulders not used for construction shall be removed from
the project site by the Centractor.. :

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'undetectedvsoil conditions such as soft spots,

‘new and existing utility trenches, structure foundations, voids

or cavities, boulders, seepagé water or expansive soil pockets,
etc., are encountered, corrective measures shall be made in the
field as they are detected.

Rainy Weather

Fill material shall not be placed, stead 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
spec1f1ed '
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BORING LOGS

stratification lines. shown on each of the borlng logs represent
approximate. boundary between soil types and the transition may
gradual » : ‘

bols

bols used generally are in accordance w1th the Unified Soil.
ssification System.

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

re no parenthesis '"MH" is used, the soil sample was classified
m either the Atterberg limit or grain-size analysis test results.
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HELEVATION ESTIMATED ]
FRDM Tofo MAP REL D

2172-75 FROM BELT, -

COLLING ¢ ASGDc., LTD..



LUM ASSOCIATES, INC.

WALTER‘ '3030 WAIALAE AVENUE ¢ HONOLULU, IHA)(VAU ‘_?6816 . PHONE 737-7931
Boring Lo - \
N [ g : g BORING NO. 2 v Sheet No. of
" PROJECT MILILANI TOWN UNIT 33 pritler W LUM ASS0C. INC: pye _DEC. &, 1415
.LCCATION Waipio, Ewa, Oahu, Hawall Field Party METER., KA, ASATO
. . s E’ n
Tax Map Key: 9-4-05: Por. 1 Twee of Baring. S ey L) Diem. 4
- ; — 558"+ % —
- HAMMER:  Elev, Datum
S ot By & DIRAG
Weight_: 140* G
Drop_L 9)0 Water Level Momigep |
o TS5 - T SIMDARD SPLIT GFJOLJ Time —
SAMPLER: . %' e - 3 0. THIN WALL TUBE. Date L-4. - IE
5 PENETRATION: DATA

§ - I 55 | Stenderd > 0.D.

g : [ §u_. K] i, 2. 2 o _ Penetration Test THIN WALL
E_?. DESCRIPTION £ § -;‘.- 85 3, 5‘;2 §§ Sg: N.m_ o TLBE
- . . @ o . CR g H W3 per ¢! '
s86 . ELEV.-E5p't N f ¢ 0 4 3 2 a4 5 5 0 20 30 o BOWS/0.S

U STIFF, BRONN B . N 1 ‘
Y | T sty teeay e ) 2-Al - 24| - | - | -
ST TRACGES OF CORAL (ru.L,’) R R b= o : : :
STIFF; BROWN _|?'s 4%,1.@ s | 5, |l 6;494 - }0/5 *"o.g
(Mr\) ‘ SILT‘f CLAT WEORAL (F1LL?) N
: .
STIFE S i E 11| K- B - ST S
TDARK REVPISH . BRONN . 1y ‘
i) | . siiTy LAY et l
: resN| |2-p] - | 2 . - -
) ‘ - Wl
: HARD, MOTTLED BROWN 10 . (i _
(MR)|  cLavey st AT,
’ —rssUllitz-el - |20 | - | - | - e
1 y _
s | 2 . ,
‘ - Y |27 |woe| s |2 |neoo) - ’1%5
“HARD, REPDISH BKONN . .l ‘
' (MH) ST LAY - A
10 N|
—2ss | 1 1-41 - 20 - - - 4l o3
END OF BORIMNG @ 1).5 ] '
-4 .15 .
. . ;
T ELEVATION ESTIMATED
FROM ToPo MAP REC' D
V-72-15 FROM BGELT, 1
COLLING ¢ ASSOC., LT,




WALTER LUM ASSOC|ATES, INC- 3030 WAIALAE AVENUE » HONOLULU, HAWALI 96816 « PHONE 737-7931
Boring Lo : o .
g g BORING NO. ____>Z.____ Sheet No. of —
“ PROJECT MILILANI TOWN UNTIT 33 priter W, LUM ASE0C. INC. pye LEC. S, W15
'LOCATION Waipio, Ewa, Oahu, Hawaii | Field Party _ MEZER, XA, ASATO
3 - MoPLE -
- Tax Map Key: 9-4-05: Por. 1 Type of Boring Az BH55) Diom. 4"
HAMMER' . T Elev. 5<"‘,i % Datum . ———
: R * pritt i TINGER. T/PE.
~ Weight___ 14 Q —— o7 <
DI’OP 20" . Water Level HOT,M_'!:‘.,D R
7765 - 2 STNIDARD SFLIT SO0 Time -
SAMPLER: e 2o D -mm Wm_\, TLES Date \1-E.1%
~ S & . :
s PENETRATION DATA .
s A s . E . | Stonderd T % 0.D.
- g DESCRIPTION & 5 z gu_ S gm gu. %d | Penetration Test. 'H.-HN WALL
E::, "—2 " X . . 7€ -§' % E" gz ‘2* 2‘: §:~i g: N (Blows per foot) TUBE& :
1380 ELEV:serty & ¢ 3 3 2 5 5 3 o on m aPowels
: ~STIFF, MOTTLED BROWN 91, '
(Mh) | casdy ait WRaces oF ~aeelitlililz-al - |22 |- | -] -
RO?Ts i cofaL N R 5=
' STIFF, PROWH . ‘ ' ] : 4 5 as
(ram) S\L[‘/ LAY e e 1114 B LT Rl R U O B /o5 JoB fos
. _ raest
STIFF, MoTTLEp PROWN [ | | ( '
(MH), SILTY CLAY —25s NP2 - 24 - - - :]
i ‘ :
2's B - : 7 ly g
] { 1 3.0 | 14 51» pa |3,00[1,L00 - 49 A
CSTIFF ] /
“ | PARK REPPISH b&oNN o 2
(M| L sirs st = i
' —-rzge.:L z-€| - |22 | -] -] - 42
=
STIFF, TAN .
(MA)|  carer ‘s e\l | - |»2 | - | - | -
] (!
| . sTIFR, BROWN 20 | . .
(MR)| © cLATES sILT ) -
, B e 11101 BRI I 20 | . - - ] AG
END OF BORMNG @ 7.5 - ]
=] =
o 1
ELEVATION ESTIMATED - |
FROM TOFD AP REc'D o
f1-72.-15 FROM BELT, 1
COULING ¢ ASsoc., UTD.




WALTER

Boring L'og'

LUM ASSOCIATES, INC. [l

MILILANI TOWN UNIT 33

" BORING N

o 4

; ‘Sheel No.

3030 WAIALAE AVENUE » HONOLULU, HAWAI! 96816 « PHONE 737-7931

of

 PROJECT___ Drier WLLUM ASZ0C INC. bote _DEC. B, 115
LOCCATION Waipio, Ewa, Oahu, Hawa11 Fiold Party __ MEYVER., KAL ASATO '
i . CMDP‘\ . \
Tax Map Key: 9-4-05: Por. 1 Type of Boring AUVCER(F-4o.) Diem. A
. .ﬂ o : : Elev.. 56”4’ ps x* Dat —
HAMMER: o e NetE T
‘Weight 14o¥ e
Drop__ 30" Water Level N?,’“ e
i 2'6% - 2" éTANDARD SFLIT SPODN Time ——
SAMPLER: 25 - T DD THIN WALL TUEE oste V2. 5 .15
s Ex
q PENETRATION DATA
.§ - éi . £ E ‘ < Standard "¢ 3 p.D.
8 N [ 5 €. 8§ £, 2. g.1l®P ion T T
3 ¢ | DESCRIPTION £ % 1 ‘f;'u .86 4 %4 revenen T TuglegALL
£ 32 e oat *¥ 8 3 3 -5 a ;"’ ® o sa 5o N (Blows per foot) .
i ELEV. 5G4 F = i . a 3. ‘>. o 0 20 30 4972\\/0\1./5/0.5
STIFE, BROWN -] ’ : - S
(Mi)| - evarer st i TN ERS I R A B
] Jiscat
TS - 20 | o Y., 8.
, ‘ 1 1 4-p | x4 l‘}l’,’.—— 5,;:0 2,0004] Ag AE’ 45
R STFF 10 MEDILM S ] 1 } fre|39 ‘
1 Repoisld BROWN . — 2" - '
MR TTEILTY CcLAT 2o 1 il B I B R ]
o f ' ] ‘/‘g 1 2,050
N 5TlFF _g"? Nt Ha-Dl o | a) 1. - 2,250 4/9 %3, o/
: OAKK RECDISH BKONN B (Ra ' (,00 : =
AMH)| siurycLAr ]
STIFE, REVV(éH BROWN o |
MH CLATEY SILT _ .
. —2'es| -jee | - | -] - ]45
— - LL:| 5% )
. ’ T L] %
STIFF S s B [ f Tl -
, | DARK REPPLSH. mowN ] i
M) | siury eLAt e | 4 s |
e IMpla-F ' - G e
Jze Plb]ar [ | 22 |en e - 2.
e ST(F—P, ReprisH TAN —
MH GLAYET SILT 1
—71%5 { f4-a| - |1 | - | - -
] ’ ‘ LL:| 58
. . ‘ Fr:| 26
END oF PORING & 21.5 .-
s -7 _ 1
] NOTH :
Ll Liadio {LiMpr
] L= PLABTIC LLIMIT
*ELEVATION ESTIMATED |- ]
FRoM ToPO - pMAP REC' D.
1 112.15 FrRoM BELT 1
colLINS & hseoc, T




'WALTER LUM ASSOC.ATES, INC. 3030 WAIALAE AVENUE ¢ HONOLULU, HAWAI| 96816 o P'HONEIF 737-7931
"Boring Lo , , .
g g : BORING NO. 5 Sheet No. of
PROJECT MILILANI TOWN UNIT 33 Dritlee M- LUM bEGOC, W, pae LDEC. 4, 1915
LOCATION Waipio, ‘Ewa, Oahu, Hawaii Fiold party __METER | KAD , ASATO ‘
; : i " . MOBILE ) ; T
Tax Map Key: 9-4-05: Por. 1 Type of Boring ALGLR(E-4p Dism. 4
. ) ST T i 555'1"* e
e : Elov. = Datum
HAMA\?VER ht o Drtt gy FINGER TIPE
eigh!
Dr’ef 20" ] K Water Levei,:gﬂ—’n D
T TZ5- 7" SIANDARD SPLIT STooN Time  —
SAMPLER: ?3'-'-6 - 2" ool TIIY WALL TTLEE. - " Date V2-4.1%r
_ PR v PENETRATION DATA
£ . -~ ‘ i . ¢ .k . Stendard 5 0.D.
3 . T 5 E _ Eu_. - 8 éu_ - - . Penetration Test THIN WALL -
;g. .‘é - DESCRIPTION _‘g. —g_ TEI e G e *., s :c; :; ,:’, 4% ; TUBE.
= 8 , 8 5 o a ® ra 2o sa I [ . R
333 eevosss gt &4 3 37 5727 5T 2T ONTEN ko mowses
T oTIFE b -
’MH) " PARK REUZISH BROWN . : {v
(MH ) ] SILTY CLAT ¥/ S0ME v Aree | 1 _ ’
\ : \ N7 L e Y EOIN R -1 -1 -
| GRAVEL § cORAL (FlLL?) NG = oA 20 . ]
- " . ) AA /r‘
{ B__ o / !
| BN [ 5% 172 S5 [ 2 I I o
_ " HARD, REPUISH BROWN | | ' T
. \Mﬁ-cﬂb S SIUTY CLAY '
‘_ = : _]
_ 10, 1 '
: 2's ; 5.l || - | - ’L%.g’ '
] ,
- <
) HARD - , - '
“““ MOTTLED. BROKWN-RED . |5
(MR)| cLAYEY ST : A
? —Hzze U ep| - || - | -} - J 52
) a AT
I -5T‘I?f’, MOTTLED. SRDNN, T
- " RED § GRAT S b I
i) 1 cLAred st =B .
| (V&LoM?Oﬁt’:V RoeK) O 5.€ 2p | - _ B “I
' END OF FORING @ 1].% 7 '
17 -4 -15 4
*ELEVATION ESTIMATED ' +
FROM TDFO ™MAP ‘REL' D '
S VLl-n-15 FROM BELT, 1
COLLING & ASSoc., LTD.




|

WALTER LUM ASSOC'ATES, INC. E 3030 WAJALAE AVENUE ¢ HONOLULU, HAWAIT 96816 ¢ PHONE 737-7931
Boring Lo : -

. g , 9 ‘ BORING NO. 2 sheet Ne. : of
PROJECT__| . MILILANT TOWN UNIT 33 bitier W LUM AEE0C. INC . pyy DEL. B, 1115
LOCATION Waipio, Ewa, Oahu, Hawaii _ Fitd pary _ METEE , KAVY, AGATO
: - - ————— : g MOPL k= "

o y ~ Tax Map Key: 9-4-05: Por. 1 Type ol Boring l\Uab\Z( e 4
HAMMER: T | T e 856t K Datum —
: ) o ot g TINGER el =2
Weight_____l140* e —
X P Water Level NOT) L SD
DO L
. DI’OP i j . R Time = —~——
SAMPLER: 2 STMMDARE? SONT_ET0oM Dote 1L -B- 1S
Q PENETRATION DATA.
é E 2‘ i é . . Ug 5 'S,ia,ndard : ) ’
. : . - a Le trati
3 % . DESCRIPTION £ i Sy S 85 gy mul enetretion Tes
£-3 3 E 3a S#® za 82 E& N@ fool) -
__539 » . EL—E/V £5¢ + y‘ﬁ' Dn 3 3 0 2 2 3 s g, I%wl_;’;f o:o o
RS '
, CBTIEE.TO. HARP _ U\ :
1 PARK ReoPISH _BROWN Jaesr - (2t - - | -
{(me) T CLAYET SiT . — :
' ~ lem) - |22 - | - | - | 42
" HARP = ar )
. ] . PARK REOPISH_ BKO\NN s _ | T '
. M- | - | 22 - - - 4
:(MH‘) SILTY cLAY N 112 e | -__] %
-1 [ lool - (22 -1 -1 - Jgo :
| — -
_ HARD, REVDISH. BROVN -
(MH) cLA7a~/ siLT : 0 _ L
: _ 3 ) /0.5
— { -Bl - 1?2 - - T L / 150"
- >
) — 7
- Hmw TAN m&ovm = _ '
: (Mbl> cuAv&*I SILT : b
! _ : -1 6-F|l - |40 | - | - | - J%ﬁ
y| " HARD, BROWNISH RET - |, N
(MH) SILT? CLAY ‘ ' v _ ‘
: ; o II b6l - |3} - | - | - 2505
7 ) : 15/0.1
END OF PORING @ 211" ]
R ’
‘ : ‘ i1
FELEVATION ESTIMATED
FRoM ToFo MAP Rec'p.
- - ;
COULINS ¢ 86502, LTP. |



WALTER LUM ASSOCIATES, INC. |

" 3030 WAIALAE AVENUE * HONOLULU, HAWAII 96816 « PHONE 737.7931

Boring Lo ' e e -
ng g ‘ _ " BORING NO. 7 Sheet No. of
PROJECT_L _MILILANT TOWN UNIT 33 Driter W LUM ASE0C. HE . ppe DB 4, 1Y1S
LOCATION Waipio, Ewa, Oahu,. Hawa11 ____ Field Panty MEYER Hl;txu ASATO
Tax Map Key: 9-4- ~05: Por. 1 Type of Boring A“‘?“’-f“ 20 ) Diam. &
HAMMER: | a T e 254 % Datum — =
e # prin By 1-C: DRAG ‘ :
Weight 40 . D — ==
D]’On . A0 . ' Water level o1 e
o i 2Cg - T SIANDARD SPUIT So0N . Time  —:
SAMPLER: 206 . 20N, TUIN WALL BT, Date V-4 -5
‘ _ PENETRATION DATA
] _ - s 4 % § y | Stnderd 1" 0.D.
g & 5 £ ‘8 g 9 8. | Penetration Test THIN WALL
2 g - DESCRIPTION z é{ § é’;‘; E* ég EE §§ N (m"a on :’ - TUBE.
tT & . : @ n o g e 3 t '
533 ELEV.2 559'¢ g,"* &2 7 s 3-8 3 > o o % 30 -4951«?“,6/9'5 _
| STIFF, BROWN - . . ' ' —
(MA) ey ST o e ‘J 1A - 12 ] - - -
" Y/ TRALES OF CORAL.. — ) 27 : '
) ‘ . ' - Q“e i —['E = ’b% - - - ’ . B . 5 ¥
. ‘ . +— 5)~ . . o %'9 A’b A-&
STIEE ' e | % 1
: _ PARK REDPISH BROWN el 12181 RECHIEE K B N N
{ae) 5017 GLAY — i y 1 :
K : “ / iy A 10120 . B
47's Il 1-p |22 50 |95 Josed - 9 o /5 /o.J
' =TIFF, REPPISH BROWN (121 [T
(M) | .. eUATET. ST | o hA L : .
v I —AZ% 1’E/ _ %?) _ ~ _ ] R
RERY
_ STIFF, MOTTLED. BROWN - |ig ,
(MB)|  cuatey st . =
' : . 41'46 Tl - |22 ] - I
B H”<»
. HARD, BROWM - o ‘
(M) CLATET SILT. _ . -
. 265 N T-Lt - |22 - - - 477
, o —1
END OF BURING & 215
2 -4 -15" 4
M ELEVATION ESTIMATED 4
FROM ToPO MAP REC' D
2t72-15 FROM BELT, 1
cOl,uNC; ¢ Aféo‘, Iy L‘}’w




\(\

WALTER LUM ASSOCIATES, INC.

ng Log

© 3030 WAIALAE AVENUE ¢ HONOLULU,  HAWAII 96816 o PHONE 737-793

Bori _ o &
: . : - BORING NO. &7 Sheet No. of
PROJECT . MILILANI TOWN UNIT 33 Co Dritter - L.UM LS50 NE . pae DEL. B, 1115
LOCATION Waipio, Ewa, Oahu, Hawaii Fiold party . MEMER | KAKU, ASATO.
j L MOBILE N “
. Tax Map Key: 9-4-05: Por. 1 _ Type of Boring sugei (Bran ) Diam. 4
’ HAMMER ' Elev. o %Ef}'t *, — . Datum —_
i u ot By _FINGER2 T,
Weight 140 o
VDI’On O . Water I:avel RO 71 7. 64D
v 155 - 7T 6TAND£\VD éf’u') SHOON Time , .
SAMPLER: Ae - 2 0D THIN WAL Ty Date 11-0-T5 \
v g _ ' bbs‘&-sr'kAnon DA“IA
$ - s 4, & g | S 270D, .
3 g DESCRIPTION ‘i: % % §8 .:3 §:: t; 5": . Penetration Test _’:’LS;IEIW/.\LL
£ % a £ E %o 28 »a 82 24 ne f - .
585 b 554+ KL 8 4 F5 8% 5% 8 B (Blows per fos) 40 BLOWS Jo.S
" STIFFL SE . -
. DARK REPPISH BROWN "Q"é‘.?w“}ky g-A|l - 22| - | -} - I
(M) BTy cLAY a4 B - 1T |
o W/ TRACES OF Roovs ‘ ‘__Q“e_. /H 8- 14 ] 29 | 87 jeazol — | ' %.5' ’%_9'
THARP, RevvssH prRowN [ | | A - '
Cfwwol) siryears L T A1
. | o 75 to-c| -l | - | -1 - | =2
7es I B-D|.- |2 | - - | - Ie‘z
_ XU |
HAlT\V, PARK, BROWN B A '
(MH-‘) sty CLAY.
_ lQ AN
“fZ'%_H\ 3.2 - 134} - | - | en
— -\\\
1
5| i
—|7es ﬂ B-F| -1 |~ | - | - | 42
HARD, MOTTLED BROWN 7 ]
- (MH) CCLAYEY 1T . T
| 20 (
7 ﬂ 3.6 - || - | - | - |20
END oF BERING & IR 1
-9 -1%
>-4
Y ELEVATION ESTIMATED
FROM TOFO tbP REc D
12-21-15 FRoM BELT, 1
COMING £ besoc., LTE.




3030 WAIALAE AVENUE » HONOLULU, HAWAII 96816 » PHONE 7377931

_ WALTER LUM ASSOCIATES, INC.

" Boring Log o L
ing Log _ ' o . ’ BORING No.____j____ Sheet No. of
PROJECT___ MILILANI TOWN UNIT 33 Driller W LUM ASSOC. INC. pyre DB B V15
LOCATION Waipio, Ewa, Oahu, Hawaii . _ Field party . METER, KAU, A4ATO R
‘ Tax Map Kevy: 9-4-05: Por. l . Type of Boring AU@W(F 42 ) Diam. 4
HAMMER: - o Blov, 558t X . Datum -
‘ ¥ Drill Bit F’WK e .
Weigh 140 — T
Drop o) . Water Level NOT] I3 r_,y;_
1 o% - 7 SIANDARD SFLIT ‘*P”J\ Time _ —
SAMPLER: 'S 2o D THIN WALL TUPR. Date V1-5.7iE
i 5. . % : 2 - ) v
. PENETRATION DATA
Q
.§_ -~ g g - £ s | Stenderd 2" ¢ 2 DD
L 3 o & 5 2 E. 8 B UL 2| Peneration Test | THIN WALL
IR DESCRIPTION £ @ T 24 g a": TN . ToBte
£ 3 , g E sa 3 s £ I .
238 S S S £ 57 2T R N w0 mowslos
CSTIEE. CINRNY
' | DARK REDDISH BROAN —freslidnla-a | = > | - | -] - |
(MR)| ~ sirr.ciar wiraces oF | K7 . .
ROOTS 4§ SAND T e Al fa-e it p e [ A agol - /o8 /0%
| STIFF, REVPISH  BrROWN ] A ' ' ' '
(MA)|  sif7 ceay = 5 T
» —7eslli1fo-e ] - |2 - - . ‘J .
CBTIEE -1 o 1
_ .PAKK MOTTLEV BRDNN . Py ]
(MH) : CLA.‘fa‘/ SiLT ) —TL“’ | 4 RS I R - - . ‘l
_ ] | 1 :
- yd
o ol
- STIFE REDPISH BROWN I G Hi A= I Bl B N
() cLavey ST 4
s |
—res J_”)—F clma| o ] - 11
. ] | : . ' :
copBLE 7 S B Yo |
STIFF, MUTTLED BROWN 71 .
(M) | cuavEy ST w | y n
: | : HAMMER
3 PoUNCES
END OF BORING @ 0.9 7 '
-5 .15 : -
A E
"eu;vm*)ou ESTHATED o
FROM TOFO AP REC D
12-2 -1%  FROM BELT, 1
COLLING ¢ pScoc., LTD. B}




o2

3oao'wn'u_\,tAs AVENUE » HONOLULU, HAWAI) 96816 « PHONE 737-7931

WALTER LUM ASSOCIATES, INC.

Boring Lo S | ” -

g g . BORING NO. ___E_Q___ Sheet No. .. . of
PROJECT MILILANI TOWN UNIT 33 ... . prler . LUM ASDOC M. pye PEC. B, VTS
LOCATIONL___ Waipio, Ewa, Oahu, Hawaii Fiold party _ MEER, WY ATATD
) - - MDA “

Tax Map Key: 9-4-05: Por. 1 - Tree of Boring Mb“j (erie) vim. 4
: - g : : . BS * —
. - Elev, — . . Datu - —
- HAMMER; it g FIHEEAZ THIT N
Weight l40% .
Drop. 20 ] Water Lovel %Ti[..l',{')
‘ il 255 - L STAN SIS LT SFOON Time _ ——
SAMPLER: ,i S ,%“o 0. Tl m ¥ / L ToRT : Date _17-T-1%x
: C ' g : VPENETRATION DATA
.§ - S - . H g 5 Standard " 5 2" 0:D. i

.2 5 DESCRIPTION [+ 5 ] E, ‘§ e S g-m v % o . Penetration Test THIN WAL -

T £ v £ 3 s i 5 &4 T3 24 TURBESS

E-3 : X 2 E E Sa 3R @ Sa co for

580 ELEV.: 550’ 3 o‘g ® 4 % $7 8% 5% 8 :(ml%w' % o;;) ) WWC"/D =’
‘ C L STIFF ' : N {1} 0. oS : : " 1
|| PARK RevpisH BROWN | ] SHeA R (] %o % %

(MH)| - siTY cLAY ] : Lie g:g

| sTiFF RECPISH. bRONN i J pus|¥o
MH | cuwé7 HILT . . ' bl S N bl B B
5__6"% ﬂ o-cli0a]| 3> g2 | - | - | 'D'oe' Q%s‘v
g STIFF, REODISH BrowN | | I |
C[MH-eh] - sty cLaY - L ‘
o —Hzes|N| lho-pf - |22 ] - | - | - B
] LI Y A I i NUE £ 1
‘ >/' N VT Y S
-1 L0
10 ¥ :
 STIFE To HARD | . 7
(MH)| ~ “BROWN, siLTy eta7 | —eeelb|| do-e| - |23 - | -] - 5
4 V.
e
CSTIFE | 'N R CE |
) MoTTLEV GRAY BRON i Y ‘
M CLATEY SIL B G o-Fl- [T} - | -] -
H 787 SILT _ 3 ‘ LLe] 14
_ b PLe| 41
. . — \\
copBLES OR. pouLpsR.? |12 5
END OF BORING & 720’ ]
515 ... _ J
- J NOTH
] _ Lis| viafno fumpT
| fLe] PLARTIG [LIMPT
J .
*Euzvmw ESTIMATED .
F?om TOFO MAP REC'D ‘
2i2-15 FROM BEAT, 1
COVLANS £ L\%DL L’TD._

|




" BORING NO..
-

SAMPLE NO

DEPTH BELOW SURFACE

DESCRIPTION

GRAIN-SIZE ANALYSIS

(% Passhng)

Sieve

1-1/2"

liv
1/2"
a4
- #10
#20
#40
 #100
.-#200

ATTERBERG ‘
ed or Natural

\

Air Dri

LIMITS

Liquid Limit

‘Plastié

Limit

Plastiéity Index

ML A\N\\

TO%“L —\AN\T OV%

TABLE I A

Dilatancy‘
Tdughneﬁs
Dry Strength

e

[

- SUMMARY OF LABORATORY TEST RESULTS

|

\

1%

2

?

GUREALE

b-19

o'\

-G

 REODISH-
2NN
SUTN_OLAN

UERYL
REDDISH -
BEOWN

LTy oLy
R T

REDDISY
2oV

MOTTLED
BROWN
SILTN CAbN

sufy CLbN

NATURAMAL

NATURAL

MATURBL

10

NATAEAL

“lo

T

14

07:)(‘(

%0

G
il

X!

2%

e

41

SLONW

2.

RBFIP- SLON

SLOW

LAP\O . C,ILOW

Mep. STIFE.

MEP. GTUEE

- MED. STIFP

MER.ETIFE_

MED VUM

MEDIWURA

MED VUMY

MR

MY

NMED UM

MU

UNIFIED SOIL CLASSIFICATION MU - CH

APPARENT SPECIFIC GRAVITY 7.9%

CBR TEST
(Surcharge - 51 P.S.F. )
Molding Moisture, %
Molding Dry Density, P.C.F.
‘Swell upon saturation, %
CBR at [0.1" Penetration

‘MOISTURE-DENSITY RELATIONS OF SOILS S o
“(ASTM D-1557-70, Method ) ' ' _°
‘Dry to Wet or Wet to Dry ' -
Max. Dry Density (P.C.F.)
Optimum Moisture (%)

REMARKS :

WALTER LUM ASSOCIATES, INC.
CIVIL, STRUGTURAL, SOILS- ENGINEERS

Date -9

B IRY

T .B'y ot 1 | | e J

7775



M\L\LL\N{' ‘\OWN - UM\T 2%
0 _ - TABLE I ® - SUMMARY OF LABORATORY TEST RESULTS
BORING NO. B ' 4 4 4 4
SAMPLE NO. - o . : ) ) )= . Q-
DEPTH BELOW SURFACE CGURENE 9.9 \0-WS 10-2\.9'
o ” ' o RCVO\%L\— YZV W\‘»M— REQDIGH -
: . . BROWN BRI - PROWN SRR
DESCRIPTION . LoLApNed ST STy eary . CABNEY SWT _cuseN SuT
GRAIN-SIZE ANALYSIS |
(% Pass‘lng)
Sieve o . o
1-1/2" 100
o o ‘ |00
1/2" , o _ a1.\ -
#h 3 | ‘, 9.
#10 | A%.0
#20 v ' 41.9
#40 | : | a7
~#100 : avé
#200 L - T qoq
ATTERBERG LIMITS : - '
Air Driled or Natural. _ NATURAL WATUY L\\, RATURAL  NATURAL
: A Liquid Limit : : T 99 v 99
, . Plastlc Limit ' : ‘ e e . 24 ' 2
Plastlcity Index . S a2y o\ .11
‘Dilataney C Glon - RARO-GLoMl SLON-RARY Ao R0
Toughness , WU GT8E MED. oner  MED. OTipf WMED. {1 FF
Dry Strength _ o LN MAT O MEZ U LOVINED.  LOW-MLD .
UNIFIED SOIL CLASSIFICATION | M Mu-cd MR
APPARENT |SPECIFIC GRAVITY . 2.4\
CBR TEST
(Surcharge - 51 P.S.F.) ,
Molding“ Moisture, 7% %0.-2
Molding Dry Demsity, P.C.F. o : CM'Q’
Swell upon saturation, % o 0.9
CBR a_t:'O.l" Penetration o 700
_ MOISTURE-DENSITY RELATIONS OF SOILS
(ASTM 'D—1557-70, Method ) - S [y ,
~ Dry to Wet or Wet to Dry - ' S WET To 9=y
*Max. Dry Density (P.C.F.) A
Optimum Moisture (%) S 7,
‘ REMARKS :
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, MILYL BN OV - WNAVT 2D _
. TABLE IC - SUMMARY OF LABORATORY TEST RESULTS
BORING NO. 1 0 10
'SAMPLE NO. , . S ©
DEPTH BELOW SURFACE - HURFALE SUREACE %9
' - PROWT VAT -
VNN RELTISH - REDOIG -
W[TRBCESL OF BROWN PROWMN
.DESCRIPTION CORLL TN AN CAdNEN S0t
. g T 1 T )
GRAIN-SIZE ANALYSIS
" (% Passing)
Sieve ' : - :
1-1/2" | - 100
/2" : . ' . o . jo0
4 _ o : ] : . \ 0O
#0 | o 3.4
#20 , o ' L 4.1
#60 | - - : : B : - i i
#100 o : - A
#200 T ' R 205}
ATTERBERG LIMITS - | | ,
Air Dried or Natural S NATURAL NATURDL NATURAL
.. Liquid Limit %9 - S0 by
. : Plasticﬁ Limit 2% N o 4o
Plasticity Index - : w W 19
Dilatancy =~ ‘ : : : HLOW o _ Rhw SLOW :RBFLY
Toughnefss _ _ o MED.ONTF A . MER.OTIET . \AE0. GTIEE
Dry Strength o 3 ' MEDIUM _ MECIUMA WMEDTUM
UNIFIED SOIL CLAS'SiFICAI‘ION - o MY L Y M
APPARENT |SPECIFIC GRAVITY. | 24 - 2.9%
CBR TEST | . '
(Surcharge - 51 P.S.F.) - : , :
Moldiné Moisture, % _ 791 _ , 6.0
Molding Dry Demsity, P.C.F. : artd o __Gle.
Swell upon saturation, % : 0.7 0.7
CBR at 0.1" Penetration _ 2.0 R 4.1
MOISTURE-IDEN,SITY RELATIONS OF SOILS _‘ : : _ .
(ASTM D-1557-70, Method ) - ' A A
Dry to Wet or Wet to Dry: DRy TowWET I WET 10 DL
- . Max. Dry Density (P.C.F.) R . , 1%
Optimum Moisture (%) ' ' ‘fM - . 7
Y
’ WALTER LUM ASSOCIATES, INC. ||
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BORING NO.

SAMPLE NO
DEPTH BEL

DESCRIPTI

GRAIN-SIZ
(% Pass

Sieve|

!
‘ . .
ON

E ANALYSIS
ing)

1-1/2"

1/2"
#4
#10

#20 |

#40

" #100,

-#200

ATTERBERG

LIMITS

OW SURFACE

MMWALANY_ TOAR - UM 2%

- TABLE TU__ - SUMMARY OF LABOR'AT_ORY TEST RESULTS |

L \0 L \O

D £

1o -7

MOTTLED
Gen. oo

Lervion -
DROWNN
AT AR

]

EibNeN ST

- Air Dried or Natural
Liquid Limit
Plastic Limit
Plastic¢ity Index

Dilatancy
Toughn%ss
Dry Strength

|

UNIFIED SOIL CLASSIFICATION

APPARENT ISPECIFIC GRAVITY

CBR TEST o
(Surcharge ~ 51 P.S.F.)
Molding Moisture, 7

Molding Dry Demsity, P.C.F.

L

Swell upon saturation, %
CBR at 0.1" Penetration

NATURAL

NATUGAL

_14

4

2

4

4

LLOA

o

Siow

MED. STIFF

MED. ST\FF

MEDIUM

MEDUNA

MY

MWl

 MOISTURE-
_(ASTM D-1557-70, Method )

Dry to Wet or Wet to Dry

Max. Dr
Op timum

DENSITY RELATIONS OF SOILS

y Density (P.C.F.)

Moisture (%)

® | s
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PLASTICITY CHART = -
@ | PROVECT: bumu Tomivuray
B LUOCATION:. waipi0, Ewa," ORuy, pais

0 —r— ————

80

NI S ' o A LINjE

.50 - . - ' + p
40 N : . \chl/”’ _

CL | euer%.

Q ‘ 30— : IO SURFRE 4D
- : ‘ ' V0% 0 10P

. TTOURFALY _a edd(y
20 ' : L

- ”i_ V / (a A S ORTETE : '
I % o | MH 8 OH
10 == 1 : :

cL-ML_ 71 | MmL

INDEX

PLASTICITY

RoF

o o 20 30 40 50 60 .70 80 90 100 1O 120 = 130

LIQUID. LIMIT

. . . - WALTER LUM ASSOCIATES, INC.
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" MOISTURE-DENSITY CURVE (ASTM D=-I557-70, METHOD A )

"PROJECT ' MILILANI TOWN' UNIT 2%

LOCATION : WAIPIO, EWA, OAMU, HAWAN

SAMPLE NO.: 4 SURFACE |

SAMPLE DESCRIPTION: BROAN clayey ST

: Ty o
AGBREGATE : /4 MINUS
MOLD SIZE : 3 '©x4.504 1iGH
HAMMER : _I0LP% [8'DROP |

LAYERS: 5
BLOWS: 25 /LAVER _

130
120
no
o : : ZERD. x&,lR"VoxDs CURVE.
g’_ 100 | K IR AR A E —BrECiic s2hvITY | 2.4)
- [1007,) L e
T E A AL
> : o 4 : / T
T s (1027 ) —1 |~
=) » 1 N ;
gz | 85771 ‘
80| il
Q 6o
: N -~ s
. O
9 JiN
70 S _ 2 _
-~ N
5] 8
o 10 v 20 30 40 50 60

WATER CONTENT (%)

| oate_jz-i6-75 _ eY_. R. M.

WALTER LUM ASSOCIATES, iNC. |
CIVIL, STRUCTURAL, SOILS ENGINEERS
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' MOISTURE - DENSITY CURVE (ASTM D<1557-70, METHOD A )
PROJECT * MILILANI TOWN LNIT 22 : o

. s
AGGRESGATE : % MINUS

LOCAT|ON : WAIPIO, | EWA, OMNADY, DAWAIL o MOLD SIZE : A@x4.584 HIGH
' o HAMMER: _/otes  12'pop |
SAMPLE NO.: 7 SURFACE. . LAYERS: — ;
SAMPLE DESCRIPTION: ®ROWN cibNey ST BLOWS: 27/ LA YER
. ' WTRLCES, OF COVAL . . -
130 == _ :
120
no |

. ZERO MR _VOIPS CURVE:
S _lEFearls crnTy = 2.0

100 : & ,

DRY DENSITY (P.C.F.)

95 |LOOLY
90 ‘IS.%J’? _
e
& B
O~
. N iR
70 g ‘
: - !
o |
S .
. ry
C O Q
60 , 3 [ 1
o o~ 20 30 40 50 = 60

WATER CONTENT (%) .
: : o WALTER LUM ASSOCIATES, INC. ||
CIVIL, STRUCTURAL, SOILS ENGINEERS

DATE 12-15-75 - BY g.H , S ' ) I




MOISTURE - DENSITY CURVE (ASTM D-I557~7O METHOD A)
‘  PROJECT:® MILILANI TOWN LT | A
. o . AGBREGATE: ‘é MINUS
LOCATION WAIPID, EWA, OAHU, DAWAIL _ MOLD SIZE : 4wxAs847Hioy
_ HAMMER : _IQ(Bs (8 "DRopP
, SAMPLE NO.: 10 SUEFACE LAYERS : 5
. SAMPLE DESCRIPTION: 0ARK ReODISH - BROWN BLOWS: 25/ CAYER
U ' ‘ ST Usy . ‘ : ‘ _
130 ' :
120
1o
W ZERD AR Voibs curvE )
& 1SFELN 12 GRAVITY + 72.8%.
a 100
‘ ' g 98 009Ny
: >
=
. g qb qsz’}
8 0 L L
L
@ : ]
g3 8527Tv
80
_ -
™~
[a\
Te
}_'
v
.70 1=
T
&
O
60 , . .
' ‘ o C 10 20 30 40 - 50 60
-' 3 - WATER CONTENT (%)
' ' - WALTER LUM ASSOCIATES, INC.
CiVIL %TRUCIURAL__QS}ELE_E'ZIGIF\{EE_RE_
DATE 12-12-75 By RH, ‘ : | J
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CBR TEST

PROJECT:

LOCATION:
SAMPLE NO:

M\L\ LA™Y TovyN - U\\,\\—.‘ 2%

4 HURFLLE

WAIF\O WA, CAHU , WAWDLY

SAMPLE DESCRIPTION: ®rovin ciiyey S0

PENETRATION  (INCHES)

TEST RESULTS:

MOLDING MOISTURE, %. _

30.2

MOLDING DRY DENSITY, P.C.F_94.4

CBR @ O." PENETRATION

DAYS SORKED

. DATE

©.DATE 12-15-15 BY__G.O.

20.0
4.

12-16-15  BY _

@9

1000
Q00 CBR PENETRATION DATA
PENETRATION. | LOAD | LOAD
(INCHES) (Les)| (psi) |.
8OO0 -
: %925 1210110
_ 0050 |20l 120
10 0075 1490 |163
0100 600|200
600 0125 |700(233

. 0150 730263
§, """" s 0.1 7‘57 qu 2971
=500 : NS et 0.200 '

5 | = ago | 327
2 - // 0.250 Ha o 383
%400 L 0300 536410

— ,. 0380 20437

g . . 0.400

L / h 4 . _327 — |4|_O 4—10
200 _/) CBR@ 0.2" PENETRATION + sl o, o leos]

, . F21.9 0.500 Wl 537

200 T} 1 oo ‘ AGGREGATE /4" MINU3
/ CBRE o.l” PE‘;NE_'TKA\\ON = Aoz 20.0 HAMMER WEIGHT | _LBS.

00 A : ‘ : ' HAMMER DROP_1Q |NS.
No. OF BLOWS 56 /LAYER

| | No. OF LAYERS _5

0 ol 0.2 03 0.4 - 05 ‘

WALTER LUM ASSOCIATES, INC.

CIVIL, STRUCTURAL, SOILS ENGINEERS




CBR TEST

PROJECT:  MILILANI TOWN UNIT 2D

LOCATION: WAIPIO, EWA, DAY, HAWALL

SAMPLE NO: _] SURFACE

'SAMPLE DESCRIPTION:  BROWN Gmyey 61
- 2 ‘ O WTRRLEY  OF _CORDL

500

4_'50' SN AR SO S NSNS IO R CBR PENETRATION DATA
R PENETRATION | LOAD | LOAD
. (INcHES) | (LBS)| (PsI)
400 — _ 1 , 1 0.025 o | »7
: . : . , 0050 |00 67
350 —t SN S — i R e ke - — 0075 290 | 97
. . . Lo / ) 0.100 360 lZO ,
AT 70.1 25 1430 ,45

oo - — e :
> ' S ‘ , ' : — ' 0.180 490 | I3

/ ' _ 0175 530|177

250 _ — |..9:200 |s¢o0]@7
// o . 0.250 |435(2/0:

- 0390 [700 223

LOAD (PSI)

,67/’5 - | 0.350 780 | 7¢0
| P 4 1= T o4ee laqel297
150 ' — 7 : ’ ' . 0:450 19701273
! / B o [Tos00 Tiosoloas
|| Acereoatpendgrration = 12%g =120 | L
100 A e e e e \GGREGATE _/A MINUS
o ' / ‘ _ . ‘ : HAMMER WEIGHT [0 L85,
50+ 1// ‘ . IS R R PR S v . HAMMER DROP__J2 [ALS.
/ o : : | | No. OF BLOWS 56/LAYEE

No. OF LAYERS 5

(R @ 0.2/ PENE|TRATIOS =

N
[o]
Q
18]
e |
n

4

o ol 0.2 03 0.4, 05
PENETRATION - (INCHES)

TEST RESULTS:

MOLDING MOISTURE, %. _ 287
' MOLDING DRY DENSITY, P.C.F___ 974
~ CBR@ 0.1" PENETRATION 120 .~
‘DAYS. . SOAKED. . ___ 4

DATE _2-15-75. BY_ GO : : _WALTER LUM ASSOCIATES, INC. |
iz 75 BY K1 E _CIVIL, STRUCTURAL, SOILS ENGINEERS §
DATE -{5-75 Sl :




10-470

LOAD (PSI)

joo0

| 900 b CBR PENETRATION DATA

‘ ééﬁgfé;fnbﬁ LOAD T?OAD

(INCHES) (LBS) | (PsSi)

° o5 | za0] o
0080 | 490 103]

700 0075|240 212
. 0100 | 740 | 247]

R 0125 | @s0|273

oo _0.150 | 8Bp|.243

Pt 0175 | g54 217

50 — 0200 liodo 347

J 0250 |)j70| 90

S R e N L 0.300 |,790]427
R e 0380 113301443

- . B S X o 2B 0.400 |1400{4¢7
00— - T'CBR 0.2 PENETRATILN - /,, oo Lagelae7]
| | // R . = |22.0 0500 ||570| 573

o . o1 oz o3 | 0.4 05

" CBR TEST

PROJEC:T!“ | MILILANL Torn U 2

LOCATION: ~  WAPIO, BwWA, OBHU, Mais

SAMPLE NO: 10 SuRrescE o -
SAMPLE DESCRIPTION: PDRY REDTISH  BROWN ST CLAY

3
\
N

N

)

)

lepr® O] pEnNtTEATION = = 247

Z?_ '  /

100

PENETRATION (INCHES)

TEST RESULTS:

MOLDING MOISTURE, %. ___. 260 .

MOLDING DRY DENSITY,. P.C.F_ 9¢. 1
CBR@ O." PENETRATION__ 24.7
CPAYS _ SOMKED . .. 5

DATE _I2-15-75  BY G.O.
. DATE _12-(e=75 BY____R.H.

. 7 :
AGGREGATE L4 mMiNvs
|. HAMMER WEIGHT O L85,
HAMMER DROP__ (@ 1NS.
No. OF BLOWS 5¢& /L AYER
No. OF LAYERS __ 5=

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




SELECTED

LOGS OF BORINGS

FROM

MILILANI TOWN UNIT 29B

(DATED OCTOBER 29, 1974)



L MiLiLANL ux?ﬁ% )

WALTER LUM ASSOCIATES, INC.

_Boring Log

3030 WAIALAE. AVENUE ¢ HONOLULU, HAWAII 96816 » PHONE 737-7931

(

o BORING NO. o Sheet No. - of .
- PROJECT_. MILILANI TOWN UNIT 29B briter YLLUM ASS90. INO. o,y SECT. 12, 1914
LOCATION Waipio, Ewa, Oahu, Hawaii F‘{,]d P,"y‘ A\6 ATO KBA“E‘
g = M {LEDN l
_  Tax Map Key: 9-4-05: Por. 1 Type of Boring e:_la;(:\( >80 ) pism. T ‘
HAMMER: o N Elev. — 555 t — Datum _
Weigh' "4,041- Drill Bit T.c VEAS
. 9 o" Water Level r:loof(l'b e
. Drop s . ~ Time  —
SAMPLER: 2 6FAN’;)AKF.‘¢ '.:'F(/‘T 5("00?\1 . Date 4]’&{'7
. — ' PENETRATION DATA
Q .
8 - s , % . E o |sended
3 o £ 5 . i S g :’ o & | Penetration Test
T Ok DESCRIPTION £ s T 8g 5* 85 %% v
b ] - 3 S g s o o T a Em' se 7
538 ELEY. = 8854 ;70 & 3 3 57 2% 3% 5% FTUONTNR o
» ﬂ Al - |26 - | - |-
 sTIER.TO Harp R Li:| w2
_ ARG REVZISH, BROWN. . S tLe[ 32
MH 51LT7 GLAY . N\
. q Bl - 123 - |~ |- IEX
- ,/f
1 |V
. DARK EROWN 4 TAN. : ’ »2, .
MR SILTY GLAY . J o phipel - el -t~ 1°%.5
1 HARD, MotiLED mow«l 5 | : .
| eLay . — R 27/o.5
: : -2l - %2 - - - 15/ 7
N 7 Liz| B¢ Lt %o
— pLe{2 '
| Hare 20|
g MOTTLED &GRAY BROWN 40| - =] - _
(MRY|  cLAaved suT = , 1.55
END oF BPORING & 21.5 ]
a-12- 14 : : N
) |NoTE
| St Ladle jpimdr
. FL=|PLasic LT
*Elevation Estimated ) |
from Grading Plan
By Belt Collins & ]
~ Associates, Ltd. 1




o WALTER I.UM ASSOCIATES, INC. - | 3000 WAIALAE AVENUE » HONOLULU, HAWAII 96816 + PHONE 737.7531
- P NROE . .
- N ' . : . | ~ .
H':. Bormg 0g » © BORING NO. L Sheet N . of -
PROJECT MILILANI TOWN UNTT 208 o orier 2L ujm AS500. NG, 2EET. 12, 14
S , : . L OASATO . KAl
g LOCATION ~ Waipio,: Ewa, Oahu, Hawa11 _ Figld Party = ,'voEnL_E\ 4:}
= ‘ ' Tax Map Key: 9 4 05 Por. 1 _ Type of Bor-nsA GER L L Diam.
- L — . — & 558t w Datum _
. . d ev. N - -
> '-HAMMER: 404 onh m LG PrjAg’ e
z Weight___ 149
i B 0] L W_ajgr Level No nceo
- DrOn 60 X N e B
.;-3 il 1t . N . - Time _
'2: . SAMPLER: _ 2 5TA‘E\1PAF"\t7 GFbl T .’;{")Ol\! e Yol Date a:‘\ﬂ ’14“ R —
' — ) 1 PENETRATION DATA .
5 " . g CE g g 1 standard T
- 8 : N & 5 < £, 8 g ... 9 . 2. | Penetration Test ‘
3 & DESCRIPTION < £ P T 89 i, ad % 4 e " oot
=g - o o 5 3 3 ro. ga § N r foot
580 ELENV = 55&"1';‘1/09 s L g 2 5 5. 0 ﬁaw’-g; -:?o 40
T TE-T-1-T-T-H
CUSTIEF To HARP 17
. DARK . \’\699\5\'\ Bl’\oNN - B
MY st CLAT 1 N
B 1Y O I B e e
® | A
: o n- - 7% _ - | = : . i 20/
. ‘HAKP BROWN — : - N o "A"S
MH) cLavey siLT .
| HARD REPRSH BROWN |5 : _ :
1 T GLAYET BieT : da-pl - b -1 - - —— T
(Md) ,,_7, ‘ . 2P 31 | . . [54,1
HARD — [
:  MOTTLEP GRAY BRown  [22 i .
(MH) cLAYEY SWT | ﬂlf el - {2 |- |- |- ' | 41
~ ENP of BoRiNG € 21.5| _| ‘
q-12-74 o
o}
*Elevation Estimated o
) - from Gtading Plan { _ ‘ v -
w : ' By Belt Collins & B P R , ' ' , ‘
. ) Associates, Ltd. , L 1 ‘ :
A




|

WALTER LUM ASSOCIATES, INC.

3030 WAIALAE AVENUE » HONOLULU, HAWAII 96816 » PHONE 737-7931

o
s . . . B
N B . L . . ) . '
oring Log L o ‘ : BORING NO. _3___ Sheet No. S of
proJEcT. . MILILANT TOWN UNIT 298 ot WLUM Ag505. NG, T SerT. 17,1914
Z . LOCATION..__ Waipio, Ewa, Oahu, Hawaii Fiald party __ A 2ATY .Nlj:\b\i ' '
, : : = AN o
\é L TaX MaP Key: 9-4-05: Por. 1 ~ Type of Bongo&!\dac&( Bgo ) Di"’!-. +
. En. - ) ] ) : . Elev. = Datum _
Z HAMMER." 140t : Drill Bt T 0. PRAG
< Weight____- : S — — » oT s
. ) YR ] . B ] Water Level rﬁof\(,r;l;‘
5 Dre'o ) = — o R Time —
5 SAMPLER: 2" STANPARD SPULIT SPOON - o T
‘ — | ' - g PENETRATION DATA
5 P _ G . E E . Sfan,ciard ‘
: s ’ g 5 z £ 8 8 O & | Penetration Test
, T £ DESCRIPTION = é Te‘ ag 3 35 “5'3? 5
£ 3 ) - a E §a F® pa ga &
‘535 ) ELEV. - 95-& +1*0 8. 3 ] $ ;b E :,'.o. 5 g(BI‘%ws r;(e,r ‘,O:(;) "
' ' T T —
CSTIEF To HARD. L _l] AL M - B
1| PARK ReppisH BRoOWN | | Lo
TR T sieTy cLAd _ l 1;] , o .
B 1415 I At Bl e e
' " HARP, REPDISH. aaowcd q/ sc ws | _ | 1
oh | .. cLAY 1| ARSI I I DR
- , ' " —~ \J reef %
N 4(5
3 | . o -1 5
m : ~ HARP, BROwWH 10 4 _
(MRY  eLayetr siT . 1 lilee| =2 -1 - - == Y,
; >
| 1A
o 5 i ‘ . . _
HARD, MoTTLED N ] y ,
. REV-GRAYTY- pROWN ' s _ -1 - = -
(Mu)|  cLavey suT i I H E Col B : _]»
20—. ,r/‘ )
BNP 0f PORING & 215 - 1 : ' S
F-12-74
. No{€ -
. Lisl Liafuiw umpiT
. feejruadne [LvimpT
e‘ *Elevation Estimated .
2 ~ from Grading Plan 1
By Belt Collins &
Associates, Ltd.




LMiLicANY Towd 3* A B

WALTER LUM ASSOCIATES, INC.

3030 WAIALAE AVENUE » HONOLULU, HAWAII 96816 ¢ PHONE 737-7931

i

_BOI'Ing Log .- o o | i v 4- . Sheet No.

BORING NO. i o of L.
PROJECT MILILANI TOWN UNIT 29B . : Oriler V\l LLJM AG59G., l:lo _‘55[’1'- 2,177«
D ASATO | KA
LOCATION Walplo, Ewa, Oahu, Hawall Field Party Adgﬁr’\("’"’m"(’) 4
Tax Map Key: 9-4-05: Por,. 1 Tyee of 5‘5""9 T 1* Diam.
—= g ©Q _
. ‘ . Elev. - Datum
HAMMER: (s o . TC.DRAG -
- Weight 407 : S T
” _50"‘ . . ~ Water Level yvisTi LEC
Drop ‘ - . . Tme__ —
- SAMPLER: 2" STANDSRE SPNT spoorl 0 pge Az it|
= » ' . PENETRATION DATA
. Q
H = ; . o E e Standard
3 : £ 5 % g L8 d. S 2 7Pea'\rlet:;1idn Test
3 £ DESCRIPTION - £ @ 3 685 5 &6 t5 Va4
£ 3 a E £ §a F& po gﬂ: S o N (Blows per foot)
580 ELEV Gw-*l o © v a4 3 2 o = > 0 10 20 30 40
BT il 1 R 1
. U PARK REVPISH szowM N ] 4A Ef 53 ]
ZH SILTT GLAT = R £ -l 2p
1. : Pr=t ©5
—_— ] 7] :
- . HARY, REVPISH BROWM 5. | | :
TSILTY L LLA . - N4 ‘ .
(M) | 7 T ] /{} 4B - || -~ | - lal
| THARP BROWN . flo | H\ . i "
: - ol T : el =12 -1 - |-
_(M‘H, ELATEY ST B 17%.5
— N
- , |5 | o
| HARD, MofILEP BRoWN | ] fﬂé 4.p .
M lawwe-/ SILT - A A | 50
’ — \‘\‘,}.' ) [’L" 38
1. HARD , DARK rmowr-l . I o :
o)) msierrletar o | T IN
} NS
20|
N - HAKV BrOWN _ A R A
M) 6LA‘/E7’ siet. .. | > |-54
END oF poRING & gl
‘l 12- 74— . : .
1 ]
: | 4 Imerd | .
S 4 deeluiadue ot
- v (L] PLADPTIC LimyT
‘*Elevation Estimated
from Grading Plan
By Belt Collins & .
Associates, Ltd.
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LIMITATIONS

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

regular. The boring logs indicaté the approximételsubsurface'soil 
cénditioqs encountered‘only‘at'the drill holes where the boringsvwére
made at the times désignated on ﬁhe logs and méy not fepreSen£ conditions
between boringé, ét'pthef‘locations, or at other,dates.] Soil conditions
and water levels may change with the passage of time,‘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 adviséd_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 construction 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



'LIMITATIONS (cont'd.) -

Gontract.documents and specifiéatiohs ofﬁen préscribe sgpervision by the
‘soil engiﬁeer. It_éhould be understopd by all parties that the soil
engineer'é éctual scope qf work‘iS‘ﬁery limited. VWe‘as théﬂsoil eﬂgineer'
do not assume the déy to day physical direction of the works, nor minute
examination of the elemehts, nor ao we assume the feéponsibility'fqr the
. safety of the contractor's workmen. Supervision,'inspection,'contfol,
etc.;‘by the soil-énginger generally mean taking of soil tests and méking
visual observatioﬁs, sometimes. on only an iptermitﬁent basis relating to
 earthwork of foundations for the project. The soil engineer does not
,guaranteesthé contractors' perférmance, but rather looks.fbr_general
conformance to the intent of the plans aﬁd soil report. Any discrepancy
noted.by the soil engineer regarding earthﬁork.or foundations wiil be

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

Although the soil report may comment 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 anyway of his respOnsibiliﬁy for the construction.

8-75 S - Limitations - Page 2




