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SUMMARY

" The proposed site is generally suitable

for the deve1opment of a cluster sub- .
division,. -

- The filling operation in the central
.. 3%-acre swamp area will require special

treatment for the soft underlying organlc
clayey soils. This treatment may require -
removal and replacement or placement of

‘,surcharge f111 over the compressible so1ls.

~ For the surcharge method utilized, the
- proposed fill will be subject to settle- -
.ment of 2 to 3 feet. Construction of -
.surface improvements such as roadways
" and utilities sensitive to vertical

movements must therefore be delayed S
until 90 percent of the primary settle-

"~ ment has occurred.

‘ Up to 2 inches of additional 1ong—termfi
‘secondary consolidation can occur

following the construction of the

“ surface improvements. The structures

should be designed to tolerate this

~ - movement. Post and beam construct1on B
L 1s recommended for this area. - o

~ GEOLABS—HAWAII




~ AHUIMANU VILLA CLUSTER DEVELOPMENT . -~ . p.2

INTRODUCT ION

 ThiS_Pep6rt presents_the results of a hew'éoi] théstigat16n f R

performed for the probdsed Ahuimanu-Cluster devé]oﬁment ihf ',_- '

Kahaluu, Oahu, Hawaii.

The new subsurface'inVestTgation was taken to define the'~'

location and the consistency of the soft swampy soiis in y;

the lowlyfng area and to provide samples for cbh;o]idation ’

~testing and evaluation of the fill sett]ement'charadteristic7‘
. of the compressible soils. These findings would be utilized

‘to estimate the settlement rate and magnitude énd tp;évaluate

the Fi11 slope stability during the critical cOnstruction.

- _pefiod.’ This'study also providesvthe site grading, fOundafioh

and improvement recommendations of the devé]bpment'prdjeét. -

PLANNED DEVELOPMENT

‘The proposed cluster devliopment consists of about 200 residéntiél;

“lots of zero-Tot line concept. The proposed'reSidences will

consist of one and 2-story high single-family units;qf‘wdod-f

" framed construction. Building loads are relétiye]yflightvand -

‘typical for»this type of construction.

Present site grading involves cutéing_thé upper area and providing:

part of the fill to build up the site in the loﬁlying'area to o

°accommodate fhe propbsed ioadway and bui1ding construCﬁidh;  ""

GEOLABS—HAWAN IR



© AHUIMANU VILLA CLUSTER DEVELOPMENT . P.3.

' .Maximum height of cut 1s about 30 feet and fi]] varies’ from

approximately 0 to 22 feet high On 51te and off 51te struc-}

tura]_improvements 1nc1ude construction of three additipnal

;box'culverts lTocated at the extension ofiHui_IoﬂStréet,vaccéssfi o

“road to Hui U]i]i'Stheet and at the Ahuimanu Place crossing.

The on-site f]déd‘contro] channel re-alignment and impfovementJ

- will exténd'from-the Hui Io Street extension to thé'existing::'

'réctangu]ar‘open-channel section at thé.KahakiTiiHigHway.:

PREVIOUS INVESTIGATION

Soil investigations were performed on the prdpqsed site between

the period of April 1971 and January 1973*, -Aﬁtotai of 15 test

i;borings and 17 test pits were made. The borings and test pits. -

are located on the current Site Plan, Plate 1. .The previous

report and;datajwere utilize to supp]ement our_curreht inYesfié

~gation,

SITE CONDITIONS

The proposed subdivision project site is located nearithe base"

" of the Koolau mountain range, in Kahaluu, on the‘Wihdward side

.of Oahu.

*Preliminary Soil Investigation,
~ Ahuimanu-Kahaluu Subdivision, _
~Kahaluu, Oahu, Hawaii, - g S
Tax Map Key: 4-7-04, Parcels 3 & 4, : oo
Ernest Hirata & Assoc1ates, Inc., ," C
‘v‘January 30, 1973

GEOLABS—HAWAII



’flat area. Just 1n51de of the property 11ne

* AHUIMANU VILLA CLUSTER DEVELOPMENT . R '

.The’total area of the site is.approximatelyi36hacres'and is
.~rough1y rectangu]ar in plan view with an average dimen51on of :,f.

- 500 feet in width and 3000 feet in length.

" The 51te is bounded on the northwest primarily by undeve]oped

“vland 51m11ar in character to the project areas: and a re51dent1a1

lot midway throughvthe Site, and on the southeast by Ahu1manu

, Stream beyohd which 1ies'the residential 1otS' The intersection
of Ahuimanu Place and Hui Utlili Street borders the northeast |

: portion of the prOJect area and the southwest portion is bordered

by an eroded spur of the Koolau mountain range.

‘Vehicular access 1nto and through the 51te is. by way of a dirt'

~ road entering from Ahu1manu P]ace.

There are no significant existing structures»present'on the site

~except for barbed wire fences and a few‘wooden'gates_thatlwere:

i

used to containlthe horses that were kept there.

The re]ief is generally flat for two-thirds of‘theISite'(Phasef

‘ 1,_2 & 3 areaS)_on the northeastern side with an aVerage‘slope
of abOut 4 percent The remaining one-third of the 51te (Phase

| 3 &4 areas) on the southwestern side is hi]]y and steep, espec1a1]y1,"'

close to the Koo]au Spur, where. s]opes are as steep‘as 50 percent

A small ridge runs along the northwestern boundary. west of the -

b
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AHUIMANU VILLA CLUSTER DEVELOPMENT . P.5

- Many swampy areas are present throughout the s1te espec1al]y

~ 4in the Tower, flatter areas w1th1n the- centra] port1on of thev,r-

prOJect s1te (Phase 3 area) and in the smal] val]eys 1n the f

»'hilly Rhase 4 area.; The sources of the water 1n the swamp

-areas appear to be surface run off from the: upper areas and

subsurface seepage.r

, Major'drainage of the site is to the northeast direction by

way of Ahuimanu Stream running along the eastern boundary

The surface dra1nage of the overaT] site is in a northeast

~and. southeast d1rect1on along d1tches and Tow areas, eventua]lyi S

1ead1ng to Ahu1manu Stream,

- The Vegetation'consfsts of mainly grass in the’wet»swampy
d areas. The upper ground on the r1dges has heavy growth of
- trees and grass. Trees ranging from 20 to 30 feet,h1gh are

- a common'sight.‘ The level Phases 1 and 2 areas on‘the north-. o

1

. eastern s1de was a cTeared grass pasture where the horses

were kept.

‘Geology |
A‘The project site is situated near the northwestern's1de of the -
,once-formed but now eroded Koolau volcanic ca1dera‘(a sunken-l

~in crater or depression at the summit of a volcano over a -

mile in diameter).

GEOLABS—HAWAII
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AHUIMANU VILLA CLUSTER DEVELOPMENT - P.6 .

After the formation of the Koolau caTdera; mTTTionS'of'years'

- of hot voTcanic gases, stream erosion, changing seaTTevels'and g

coasta] eros1on destroyed the eastern flank of the caTdera and y

‘h removed the once massive caTdera f1111ng lavas, extend1ng from-_.“

near Waimanalo to beyond Kaneohe. Great ampT1theater headed

vaTTeys were formed during this period of erosion 511 aTong

" the w1ndward side of the KooTau mountain range born from

- stream erosion upon the Tavas of that area.}

ATTuv1aT depos1ts ‘were laid aTong the stream paths and on the _
vaTTey f]oors w1th many swampy areas deveTop1ng as water ponded

in the Tow1y1ng‘areas.

- What we see today at the upper prOJect site are the rema1ns of R

the ampTitheater headed valley floors and the waTTs or spurs

that once extended themseTves d1st1nct1y from the maJor mounta1n

- range and d1v1ded the vaTTeys consp1cuousTy like those seen on

\

the Leeward side of the Koolau mountain range. The present

wtopography'reflectS'a mature to old age condition_by'showing'
~a relatively low rolling landscape interspersed with swampy

. areas and}thick Tayers of aTTUViaT, coTTuvia].and residual soiTs._'

. The middle sWampy areas is generally located within a wide

drainage basin. - The soft swampy soils appear to be recent

‘ aTTuv1um depos1ted in the low areas by the present Ahu1manu
- Stream. The recent alluvium is generaTTy under1a1n by an oner a

aTTuv1um and boquer gravel depos1t. ' , fjfo.-i"

N
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AHUIMANU VILLA CLUSTER DEVELOPMENT . . P.7

" An interesting feature of a landslide or soil avalanche scar
is dispiayed near the top on the southeastern side’of'the spur
- that directly over]ook the project site beyond its southwestern

~ boundary. Th1S scar can be seen from ‘the top of Hui U]i]i Street_-r

looking in a northwestern direction and 1t appears as a reddish

brown trianguiar shaped patch among the green vegetation

--Those soi] ava]anches are the most common means'of mass ‘transfer

- in the wet regions of Hawaii coupled withdsteep'S]opes‘and:soii_

1ayers overlying rock.’ This type'of erosion is probabiy'the case -

o for most of the_hi]iy areas of the site and’especiaiiygbeyond<it '

towards the mountain range; where soil'avalanche in,the:higher

_areas have deposited their;co11uvia1 slide materialia1ong and
“near the base of the hills. "

. Haphazardly.structured deposits of breccia and_soil'can also be

- seen in the trail cuts and in test pit no. AT-1. This would '

suggest that co]]uvia] deposits of'breccia and soi]rhave been

~_and are being deposited throughout the area during the'timeS“

of soil aVaIanche,

Subsurface Exp]oration

' The subsurface conditions of the proaect site were exp]ored

'-by 12 test borings, 3 test pits and 14 sha]]ow probings.-

- The borings were drilled w1th truck mounted and portab]e dr1111ng t

'_equipment The test pits were excavated with a Poc]ain 500

track-mounted hydrauiic backhoe, The sha]]ow probings were

t
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AHUIMANU VILLA CLUSTER DEVELOPMENT .~~~ P,8

mainly hand-dug holes and probed with a steel rod. The field

~ work was performed during the month of'January‘]978 : The‘new o

boring, test p1t and prob1ng locations a]ong w1th the prev1ous

- test pits and bor1ngs of the above referenced so11 report are N

shown on the Site Plans, Plates 1 and 2.

The boring, test pft and_probfng'elevations were eatimated,from_‘

topographic p]an‘

© soil Cond1t1ons

In general, a]]uv1a1 depos1ts were noted in the low ]and f]at
darea,.and co]]uv1a1.depos1ts=over the high-land port1on of the

" site.

| In the low-land flat area, the swampy surface soil is main1yA

located in . the central pdrtfon of the project site.(Phase 3

area) as odtlined on Plate 1. The swampy soil .consists of

5 to 11 feet of very soft gray organic clayey silt with grass

-and rbdte. A medium stiff clayey and grave]]yvsilt'Stratum o

underlies the soft surface layer.

Beside the swampy area;'the remaining flat area at the northern

portion of the proaect s1te is b]anketed by a 5 to 10 feet th1ck'

11ayer of medium st1ff brown c]ayey and grave]]y s11t Under1y1ng

this . surface layer are loose to med1um dense grave]ly and s11ty

Iayers.

GEOLABSﬂHAWAII
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'AHUIMANU VILLA CLUSTER DEVELOPMENT I N

- North of the proaect site, along the proposed off—s1te 1mprove- o

ment channe1 a11gnment, Bor1ng Nos. AB-8 and AB 9, 1nd1cated o
the th1ckness of the 1oose_grave1]y layer was about 15 to, “

20 feet'thick.v.Ihe 1oose graVe]]y layer becomes sha]]ower;

~ toward the high ground area within the P”QJeCtssite:a"'

'OfﬁA few wet surface 5011 areas were a]so noted at the northern
.eport1on of the proaect Prob1ng Nos. AP-1 and AP 2 1nd1cated
 the soft layer was about 2 feet thick.

" Boring No.,ABfG'dri11ed at the flat ground area, immediate

"south of the swampy zone, revealed a clayey si1t layer of

about 2 feet thick over a soft s11ty layer w1th some organ1c

. material down to 11 feet be]ow the ex1st1ng ground surface.
- The under1y1ng soft layer d1sappeared toward the south and

the high- ground area.

|

'The surface soils at the northwest, h1gh ground area, consists
of a dark brown s11ty clay layer about 1 to 2 feet th1ck Be1ow

- the surface soil is a mottled brown and 11ght brown c1ayey s11t

layer with decomposed grave] cobb]es and boulders.'

The surface soil at the southern high- ground area conSistsAof

a dark brown s11ty c]ay layer Be]ow ‘the surface layer, the

soil becomes a mott]ed red and brown c]ayey s11t w1th some

.loca11zed areas of h1gh1y decomposed rock

MUNIGFA' UBRA”Y RECOPOS MGA T & BOOKSTORE o

" Daparimant of Customs o1 Sopviees -
“Ciiy tial
.Hm'“
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AHUIMANU VILLA CLUSTER DEVELOPMENT ~  p.o

 Over the h1gh ground area, at the southern port1on of the
‘proaect s1te. the. soft organ1c surface so11 1s only 1ocated S
on the flat bottom of the sma]] valley areas (as 1nd1cated

by Prob1ng Nos. AP= 8 and AP 9)

‘-Groundwater

Based on the information obtained from the new and previous o
soil investigations.vgrOUndwater was-encountered:fnﬂa1l_of the

exploratory borings 10cated'in the 1ow1ying. level area.

In the swamp.area. the groundwater level is at near:the ground

surface or a few inches above the surface layer, -

-Outside the swamp area, groundwater was encountered“generaIIy" ,
at about 3 to 10 feet below the existingdground~surface and
varied between e]evation'GO.to 100 feet. ‘The var1ab]e ground-j
.water cond1t1on denotes that the source of water der1ves from p
springs or seepage from the up-hill areas percolat1ng down

'through the porous layers toward the stream‘or lowlying'area{ -

C. Groundwater is at a higher e1evat1on in the souther]y h1gh-

ground area.,v

DISCUSSION<AND RECOMMENDATiQNS;IfYV
General L
The information obta1ned dur1ng our 1nvest1gat1on 1nd1cates that

the subject site 1s feasible for the proposed construct1on 1n EY)

- far as the recommendations contained in this report are 1ncorporated j'

in the des1gn cons1derat1ons, prOJect plans and JOb spec1f1cat1ons.

Gsou,ABs-%HAWM! |
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CAHUIMANU VILLA CLUSTER DEVELOPMENT =~ . P,1 .

Except for the swamp area 1ocated w1th1n the m1dd1e sect1on R

A.of the proaect development (Phase 3 area). the northern and [:}{f'

southern sections of the s1te are under1a1n by re1at1ve1y ..5

stiff so11 wh1ch may be deve]oped w1th norma] grad1ng

- operat1ons.

AAStructures Jocated within Phase 1 area may,be supported by
_either post footings or concrete s1ab;ohagrade;. ThTS'ared“
v"is available and»ideal-for the immediate model homeseonstruc-_ gf*

_tion.

In‘Phase'2 area, fill layer up to 8 feet is planned to be

p]aced'over the existing level ground surface. Due to the

‘vcompressibie nature'of-the'underlying soils below thevsurface‘

~ crust, settlement will occur when this amount of fi]]-is p1aced;

It is estimated that a wa1t1ng period of about s1x months wou]d

- be requ1red to obta1n the 90% consolidation at this area. Post

and beam foundatjon is highly desirable for this type,of condi-j

~tion, -

Within the Phase 2 area._there is a wet surface aree, approxi-

emately ]00,by 260 feet in plan dimension. The th1ckness of

-the soft materia1 1srapproximéte1y 2 feet. _ In order to reduce
dAthe conso11dat1on waiting per1od due to f1111ng over th1s soft
”;;so11, we recommend that the soft mater1a1 be removed pr1or to'eeo

- s1te f1111ng operat1on.

GEOLABS-HAWAHI
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© AHUIMANU VILLA CLUSTER DEVELOPMENT P2 -

The southerly (mauka) portion of the development is’underlafn‘

by stiff colluv1al soils which may be developed w1th normal

'grad1ng‘operat1ons.» Structures located within: th1s area

should be supported by post or p1er,foot1ng_foundat1ons._

| The m1ddle port1on of the s1te w1th1n the Phase 3 areaconta1ns:ffh
‘Q a 3.5-acre swamp underla1n by th1ck depos1ts of soft and wet |

“organ1c clays and silts -Wwith h1gh organic content 1 Due to |
o the loose nature of the so1ls, large settlement will occur whenﬁf

Cthe fill 1s‘placed.g This wet area will requ1re add1t1onal work'

‘to prepare the area for site grading development._ The alter-‘ !l_

native is to remove the soft underly1ng mater1al or placed

. -add1t1onal f1ll on the soft area to act as a surcharge and

allow suff1c1ent time for consol1dat1on to occur.

| Swamp Area Treatments

The swamp area within the Phase 3 area affect5¢50 lots and

approx1mately llOO lineal feet of the access roadways This“;;._

wet area requ1res spec1al treatment pr1or to site grad1ng

o construct1on It is our opinion that two general alternate

methods are ava1lable for stab1l1zat1on

-i'lr Removal of the soft material and replaced w1th

:compacted fill.

,Azt'.Pre consol1dat1on of the soft mater1al by

jsurcharging w1th add1t1onal f1ll

 GEOLABS=HAWAII



AHUIMANU VILLA CLUSTER DEVELOPMENT |~ . P13

i

‘The above two alternatives are7discuSSed in the folliwng =

-sections:

'-;p This alternate.that is being considered has been'recommendede“a
~in the previous soil investfgation."lt is to nemOVe the‘soft'ff“M
pmater1als within the 3> acre swamp s1te and to rep1ace w1th

‘suitable compacted granu]ar mater1a1 The depth of soft

mater1a];remova1 varies from 9 .to 10 feet.

 We believe that the removal of the exposed swamp mud will'present

some construction difficulties and will be:expensine.oW

Based on the surface‘reconnaiSSance. it appears that_thisiSWamp -

. area may be extended to the limits as shown on P1ate 1. Heavy

equipments,'such as doier and pan, may not be feasibTe in thfs]

~area. Itis our op1n1on that clamse]] or drag]1ne equ1pments

- can be used for dredg1ng of the soft soils. Pr1or to the p]ace-:

ment of any fill, the site should be inspected by the so11$ .

engineer to determine if all of the soft matenials_have been

- removedhby the dredging operations.

E Granular material capable of attaining densification‘under
‘water should be placed until the fill is p]aced to approx1mate1y

':18 inches above the water level or to where a f1rm work1ng surface'

1s encountered Fill, which may consists of on s1te so1ls from

the upper cut area or select borrow. off s1te, may then be p]aced

in accordance w1th the requ1rements for structura] f1]1

-

" GEOLABS=HAWAII




AHUIMANU VILLA CLUSTER DEVELOPMENT . = P4 .

- 'The wet organ1c so1ls removed from the swamp area shou]d not h”

"be used as a source of . structura] f111

1 Surcharg1ng Methods

; Another alternate treatment of the swamp area_wi]]nbefto oTace;_;
~fi1l over the exposed swamp area as out]ined'on'the'site}P]an T
- as farvin_advance as pOSsible before construction of utility

~and bui]ding foundations. Surcharge fi11 may be p1aced in

this area to accelerate’settlement of these so1ls.‘ wh11e g

‘grading in this area should be done first, house construct1on

* should be planned 1ast}' When the building constructioh.in

the rest of the project (Phase 1 and 2 areas; oossibly Phase'4-“

. area if utility and access roadway can be provided through

- Hui Io Street extens1on) is comp]eted, suff1c1ent t1me wou]d

have deve]oped for the f111 and the under1y1ng so1ls to sett]e."A

Our calculations based on the soil data obta1ned from Bor1ng

.'No. AB- 4A 1nd1cated that if the site was brought to the p]anned

grade w1th approximately 10 feet of fill, about 3 feet of tota]

- sett]ement will occur.‘ About ha]f of this sett]ement will occur

within the first year and the remainder over'a per1od_of_20 years,

We- rea11ze that the t1me requ1red to obtain pre conso]1dat1on o
~of the soft. under1y1ng material 1s not within econom1ca1 rea]ity._

_Therefore, it is our recommendation that surcharge f111 be ;Qf‘

p]aced to»a]]ow ‘the soft material to conso]1date;1n}shorter S

.time.
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If a total of 5 feet of surcharge fil] were placed, suff1c1ent'

consoiidation would occur in about 2 years, w1th about ]0 feet.ﬁniui
: of-surcharge fill, suff1c1ent consolidation cou]d be attained -
in about 18 monthS' These times may be decreased further by .
sﬁthe 1nsta11ation of a vertical sand drain system or 1ncrea51ng
dvthe height of the surcharge fi]l We wou]d be happy to. consu]t
‘w1th you and your consu]tants shou]d you feel that th1S system R

{s desirable.

‘s_Site Preparationj— Prior to site clearance andaf

. surface VegetationjremOVal, off—site drainage Water:vf.~'
shou]d be diverted, where possible, around the
lowlying swamp area and to permit the existing

. oft area to deve]op a firmer soil crust

It is‘estimated'that the undercutting of the‘ dffh'“”
surface'vegetation and organic material and -
scrubbing will average 6 inches over the fi]]

portion of the site.

The existing upper surface soi1 is marshy and,'

wet, and does'not have sufficient strength to |
,VSupport heavy construction equipments Therefore;_af"
'-a working p]atform or drainage blanket should be B
;festablished prior to the major fi]ling of the fi_°i

.eswamp area.-_‘ .

GEOLABS—HAWAII
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: Drainage B]anket and Subdrain < The above recommended
surcharge method 1ncorporates a layer of synthetic

filter fabric under the drainage b]anket and-aroundg;'f o

a subdrain system. By placing a layer of ‘Mirafi

h '140‘ fabric be]ow the grave] drainage b]anket,, h

drainage b]anket thickness can be reduced from 18

to 12 inches above the swamp for site stablization.‘

' The fabric eliminates the strict'gradation'requirefgbl'

ments of the drainage blanket since it~wi11iact as”'
a fi]ter medium to prevent gravel loss 1nto the

soft ground and prevent the mud and fine 5011

,partic]es to contaminate the granu]ar.b]anketv ff5"

B material. It also provides tensile reinforcement S

to the grave1 1ayer and permits earlier use'Of

-‘1'heavy equ1pments on a m1n1mum thickness of com-',“l'

pacted aggregate.g The above spec1f1ed fabric f”)

is also utilized in the perimeter andrinterior.'<"

vSubdrain,system{”
" The subdrain w111 fac111tate pore-water d1551pat1on

" and shorten the drainage path and thereby shorten o

the pre- consoiidation waiting period,

~ For construction details of the subdrain'and’“

drainage blanket,lrefer to the enclosed ﬁ]atehé;v g,

The subdrain: shou]d have a minimum depth of .}

-3 feet,.a minimum width of 1 foot and contain a f'{'ﬁ L

4 1nch diameter perforated pipe.
GEOI.ABS-HAWABI
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The approximate subdrain locations are_if”
~ shown on Plate 1. The final location
shou]d be determ1ned 1n the field after

site clearance of the wet area.

.‘The drainage blanket should be constructed o
:w1th granular crushed rock mater1a1 w1th 1ess

- than 10% fines passing through #200 s1eve.‘.d'
-The subdrain granu1ar backfill should cons1st
of crushed rock aggregate pass1ng the ASTM

. Designation_ No 67 (or #3B. Fine) gradat1on

requ1rement. .

IDD
",'ﬁ

Fil1_Place | |
The fill op t1on can be started upon comp]et1on of the -
sett]ement gauge and s1te dra1nage 1nsta11at1ons. o

. ) . . ' ! ’
The ff11 materia] above the granu]ar drainage b1anket>or

work1ng p1atform should be placed in maximum 9« 1nch loose
11fts and compacted to a minimum of 85% of 1ts max1mum dry

dens1ty established by compacting the 1n-s1tu.soi1 'samples fd

-~ from a wet'to.dry-methdd and as per ASTM Test}DeSignation
© D-1557. | o o
"Due to the sdft yie1ding nature of the underlying‘sbi1s.3'

“the f111 and surcharge shou]d be placed in th1n 11fts in

such rate as not to cause shear failure. 1n the soft

mater1a1

GEOLABS—HAWAII
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It s estimated that the initial fill p]acement can be pro-f,?reraf:

~ ceeded at the swamp area at a rate of about two feet per

week. The contro]led rate of f1111ng should be ma1nta1ned

~to a]]ow the conso]1dat1ng so11s to ga1n suff1c1ent strengthg~

e to support the next 1ift.

"The actua] rate w111 be estab11shed in the f1e1d based on-

the sett]ement gauge read1ngs and adJusted to meet actual

field’ cond1t1ons,

- It is recommended that a minimum of . seven (7) sett]ement‘

gauges be 1nsta11ed to mon1tor the rate and amount of

- settlement w1th1n the swamp f111

The settlement gauges shou]d be 1nstalled pr1or to f1111ng

: | o
‘voperat1on.» After the des1red conso]1dat1on has taken place -

and the rate has. decreased to an acceptable rate. the sur-

charge f1]1.may be removed and construction of the.roadway.'

utility and surface structure may begin. The sett]ement

- gauges. shou1d be installed by the soils engineer. uSett]e-bd

ment read1ngs shou]d be accurate]y surveyed by the Proaect

Surveyor on an 1nterm1ttent basis.

'GEOLABS—HAWAII
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Site Grading

The site to be graded sha]] be c]eared of vegetat1on, debr1s -<mt7
and other. de1eter1ous mater1als.; In areas. to rece1ve fJ]], )
the ground should be scar1f1ed to‘a minimum depth'of'G'incnes._»'f
The scar1f1ed surface sha]] then be brought to near opt1mum’ |

mo1sture content and compacted to a m1n1mum of 85% dens1ty '

'e per the above ment1oned standard. Structural f111 sha11

~then be placed in horizontal 9- 1nch loose 11fts and also -

',compacted to at 1east 85%vof maximum density.

Since the project'site is located in a high rainfa1jﬁarea,
the on{siteomaterials have in-place moisture ofv20.to'30
percent aboue the‘optimun moisture content; therefore‘the _
"sitevmaterials will have to be dried out before compacting.
It is our opinion that'the normal 90% compaction Standard '
| used in the other_drier.area should be modified to 85%vfor'
.th1s project. The 85% compaction standard will be adequate
" and acceptable for the proaect embankment £i11 and 11§ht B

-bu11d1ng ]oads ant1c1pated.

 Based on the results of our in-p]ace‘densities and maXimum

- density determ1nat1on,'1t appears that a factor of ]1 percent

i U G N SN EN BN SN & SR SN EE En SR G5 @n S &SN -

—

-

| shr1nkage should be cons1dered for on- s1te cut and f111 quant1t1es.'

AThe 1n place dens1t1es at ‘the upper cut area average about 66 b

'p c. f. compared to a. 85% of max1mum dens1ty of 73 p c f

s | '
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It is recommended that add1t1ona1 off= 51te borrow requ1red
'should be tested and approved by the soils eng1neer pr1or

to transportat10n to the site to assure that it is su1tab1e ‘_”f.3

for the proposed construct1on.: The mater1a1 shou]d generally

‘,be non-expansive and should not conta1n ]arge percentages of

. boulders, - organ1c or deleter1ous matter.

Nhere tne exjsting ground is greater‘than_S:horizonta].to |
1 vertical (5:1), benching and keying are required'tovproperly‘a
bond the new fi]];to the slope. The fi]]ing.operation shOu]d
start at the Towest pofnt and continue up in']erel compacted'

layers in accordance w1th the above structura] f111 requ1rements.

For construct1on deta1ls, refer to Plate 4.

,Settlementsb'

"Qutside of the middle_swamp area, in the lowlying 1eve1'area; o

~the underlying material is from medium stiff toiloose silty

and graveliy alluvial deposits, Due to the_non#uniform subén

: soil condition, settlement predictions in thiS'type'of sOi]d 5“t1
'material are difficult-and’empiriCal  The est1mated settle- |

" ment for 5 feet of fill will be about 3 inches and for 10

feet of fi11 will be about. 5 inches. It is a]so_est1mated L

that it Wil] take about 4 months for 50% of:the abovevSett1e# N

ment to occur and'about l'year for 95% of the settTement.ﬂp_

At the Hu1 Io Street extens1on, ant1c1pated roadway f111 of

15 feet h1gh w111 produce sett]ement of about 6 1nches.¢,f_

'GEOLABS—HAWAINl
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A1l the surface 1mprovement of bu1]d1ng and ut111t1es con-].f*

} struct1on shou]d be delayed until the remaining 1ong term

sett]ement_1s W1th1n_the toJerab]e 11m1ts of the‘struoture.

To mon1tor the sett]ement and estab11sh an ear11er schedu]e
for surface 1mprovements. a total of 15 sett]ement gauges

are recommended for the ent1re project to be 1ocated where

5 or more feet of fi11 are placed.

S]opes

'Two-horizontal to one vertioal (2:1) i1l and cut slopesjas

proposed by the present site grading p]ans arejadequate;

- To reduce the amount of run-off over the cut and f1]1 s]ope.
“dra1nage bench should be prov1ded on the slope hav1ng a ver-.r

“tical he1ght greater than 20 feet.

S]opes in the 10W1&ing area - The Stabi1ity
- of a perimeterrslope along the existing stream . -

s a'direot function of the magnitude of pore- .~

‘water pressure,of the underlying soils. Itpisfh:f““ TR

“estimated that the construction rate of appron.jt-‘-_‘..”ij
._mately'2 feet per week will not deVe]op_excessiue%fp
pore-water pressure and will maintain a factor of
';fsafety ofil'S against slope’fai]ure.[ Th1s factor o

'f, of safety w111 1ncrease with the d1ss1pat1on of B

the pore water pressure.

GEOLABS-HAWAII -
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i To minimize.erOSiQn,‘all s]opee should be plantedjas'soonfas,‘

practicable,

Foundatjon

For fill over alluvial soil deposits, poSt'and,beamyconstrUCé

- tion is highly recommended. Spread and Wa11 footing foundation_n

may be ut1]1zed 1f they bear on st1ff in- s1tu so11 in the cut

area or on structura] f111 1ayer with 1ess than 3 feet of f111 ﬁ

For the 1ight structural 1oqd'anticipated_on this prdjedt. |
an allowable bearing pressdre of 2000 p.s;f.'may be used for
thevfootings-bearing on the stiff in-situ soil Or‘upon the

compacted fill. 1In the Phase 3 area, the bear1ng value

- should be reduced to 1500 p s f, for the foot1ng bear1ng

" on fi11 above the swamp.

Ali footings on level ground should extend a minimum of 12
1nche$'be10w'the fina] adjacent grade, Continuous f00ting

should be re1nforced with a minimum of two No 4 re1nforc1ng

~ bars p]aced at the top and bottom of the foot1ngs

Bui]ding construction near the top of the s]opevarea"ehoqu‘

have a minimum set-back distance of 6 feet from the outer

" edge of‘thenfooting'fOUndation measured horizontally out .

to the slope surface.

- GEOLABS—=HAWAII
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Slab-0On- Grade'_

- Except for the Phase 1 area, siab -on- grade construction shou]df f,":'
be av01ded on the f111 1ots w1th 3 or more feet of structura]i*] e

ﬁ‘The on- 51te soi] has Tow to moderate expan51on potential
';.'Concrete floor s]ab shou]d be reinforced w1th 2 minimum of |

tl6 X 6/10 X 10 we]ded w1re fabric and underlain by a 4 inch .;"3;1
H'7'th1ck base course layer. Slabs which w111 have m01sture

]‘sen51tive floor covering shou]d be protected by a po]yethyleneir[

vapor barrier."

Twelve- inch‘deep} perimeter footings are required to.act as |
a cut- off wall against the future subgrade moisture changes

due to drying and wetting around the slab.

"v'Retaining Wall - .

! ' '
Retaining wa]]s wi]l be utilized at the upper southern portion

. of the 51te (Phase 4 area) where high cut and fill are planned

- The foundations for retaining walls should be de51gned in -

accordance with the above recommendations for continuous wa]]

'footing foundation.

It 1s recommended that a subsurface drainage system be prov1ded

| to prevent the build up of hydrostatic pressure behind a]] the . .

retaining walls.f Granular rock backfill should be uti]ized

-as backfill behind the retaining wall, This w111 permit the ;'f"

wa]] to be de51gned for an equiva]ent fluid pressure of 40

. GEOLABS=HAWANI
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o pounds per cubfc'foot'for a free standing‘retalning‘Wall' |

For the reta1n1ng wall with support at- the top. 60 pounds

per cub1c foot equ1valent flu1d pressure should be used

A fr1ctional factor of 0. 35 should be utilized to determ1nef)v,7.

'lthe sl1d1ng resistance of the reta1n1ng wall foundat1on.v*‘
"~ For pass1ve pressure computat1on,'a fluid dens1ty of 200 '

pounds per cubic foot may be used

Channel Improvement

"On-Site Sect1on

_iThe port1on of the proposed storm drainage chahhe1j_v
wlthin‘the,project site area located along thel;i
~eastern boUndary line. The channel will cut f?'
»through the colluv1al deposit at the h1gh land
area and_alluv1al depos1t_at the low-land-area;vrf |
BaSed on the present grading. two-to one. (2'l)":
slope bank 1is ant1c1pated in some areas along
the channel “The channel wall should be des1gned
.~ to receive act1ve lateral-pressure equ1valent to_»
a fluid dens1ty of 70 pounds per cubic foot 1f |
‘granular soils are used as backfill mater1al g'dh
To release the hydrostat1c pressure aga1nst
‘the wall and slab. a 6 -inch base course layer;ﬁi,u
_should be placed under the slab along w1th |

weepholes 1n the wall and slab.lga.

GEOLABS—HAWAII
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- 0ff-Site Sectlon

"For this portion of the channe] 1mprovement. noth

' . of the proaect site, it w111 be required to re-build =

the existing trape201da1 channel section to a 1arger,

-_rectangu]ar section. Based on Boring Nos. AB- 8 and .. -

'AB-9 drilled in this area, there is a 10 to 12- foot .
* thick surface 1ayer of medium stiff to St1ff c]ayey'
‘.'511t. : - -

For lateral earth pressure de51gn. an active eduiva-'ra”
lent f]uid density of 40 pounds per cub1c foot may be f

used,

‘CRM‘waITs werevnoted along the top of the channel
bank. In some areas, the total height of the CRM
' ”_ wall with sloping backf111 is as much as . 10 feet N

'above the top of the 11ned channe1

'-‘The imposed 1oads of the existing CRM wall and its
 backfill together with any nearby bu11d1ng 1oad
- Within the stress effective zone shou]d be added

7Ato the new channe] wall design.

Due to the limited working area fOrhsToping'eXCaVation;-
temporary sheeting will be required to protect the steep~

channel bank excavation. To minimize s]ope movements.”
| the proposed rectanguiar open- channe] shou1d bev."

B constructed in short sections and 1mmed1ate1y

backf111ed w1th granu]ar material behind the

‘jchannel wa]l

GEOLABS—HAWAII
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Culvert Structute;

crossing has been constructed for d number of
yearé. This loading will act as a sﬁrchérge
fi11 over the underlying soft}soil. In order
to minimize future settlement of the new
cu]Vert. the allowable bearing capacity for

the new structure is controlled by fhe existing

over=-burden load,

A bearing capacity of 1200 p;s.f. should'be

used at this location.

of the new on-site channel improvement will cut
intoAthe existing bank. Based on the Qver—burden
soil load, a beéring value of 1000 p.s.f. is o

recommended.

At Hui_lo Street extension - Fill up to 16 feet

is anticipated in this area. The estimated‘=i 2

settTemént.Caused by the new roadway embankméﬁt

is about 6 inches. It is recommended that the

construcfion_of'the culyert structure at this area
| be de]ayed‘until;the new embankment fi]l is'p]acéd
“and waited until 90% of tﬁe embankment seftlémeht

has>§¢§dkréd, 'l B N O
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.‘4It is anticipated that a port1on of th1S culvert t,:f::
o w111 bear on soft swampy soil, Pockets of soft
N organ1c 50115 located under the cu]vert structure
- should be removed and rep]aced with granu]ar f'"‘
material. A bearing value of 1000 P.S. f.‘can

.then be used

In order to provide a uniform support. a 2 foot 1ayer of _
granular material" shou]d be prov1ded under all of the above

culvert structures,

" Roadway Pavement

Based'on the characteristics of the on-site soils;.the .

,'follow1ng pavement section may be used for preliminary

de51gn and cost estimate purposes.

"'f2-inCh Asphalt Concrete - -
6-inch Base Course
12 inch Select Borrow

20 1nch Total Pavement Th1ckness,cff7§f

"The base course should be crushed rock or other granu]ar

' mater1al w1th a CBR of 85% and conforming w1th Section 31. 2

Standard Specification for Public Work Construction or.
equivalent.. Non-expansive-se]ect,borrow should haveca'mini-

mum CBR value of 25% and consist of crusher run quarry waste,

- mudrock.-coral sand or cinder material. .”Both'the base course

and se]ect borrow shou]d be compacted to 95% of its max1mum~

fdensity.

. GEOLABS—HAWAIl
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Additional CBR tests should be'performed on the actuai”'

- subgrade soil samples at the time of roadway construction o

i and the above ‘design. section can be revised accordingiy. n

Uti1ity;tine'

Due to the anticipated settlement, it is recommended that

fiexibiefjdints be used on‘aii utility pipes.

Utility constructions in the 1ow]y1ng fi]] areas shou]d bev

‘delayed unt11 the surcharge f111 is removed or the ground

has settied to.a. to]erab]e limit

Design Rev1ew

" The plans for foundations, lot grading and ut111ty p]ans shou]d

be forwarded to the 5011s engineer for rev1ew and comments prior _

to construction to assure that the 1ntent of our recommendations

is 1nc1uded 1n the proaect p]ans and specifications.s

'Construction Observation

_.To a degree, the performance of any structure is;dependent upon

. construction,procedures and quality. Monitoring_ofusurcharge

and observation of fill placement, cut slopes and foundation
excavations should be carried out by the soiisfengineer to
permit correlation'betWeen the:soil data obtained'during'this

1nvestigation and the actua] soil conditions encountered during

‘construction in order to minimize misunderstanding of the field

forces by,both the letter and spirit of our reportgas well as
to note any subsUrfaCe conditions differentrfrom thoseforming
the bases of our recommendations

- GEOLABS—=HAWAII
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INVESTIGATION LIMITATIONS

Our services con51st of professiona] opinions and recommendations

made 1n accordance w1th genera]]y accepted soil and. foundation

o engineering pr1nc1p1es and practices. This warranty isiin 11eu L

of all other warrantieS'either expressed or imp]ied,

The ana]yses and recommendations submitted in this report are I

. based on our 51te reconnaissance, 5011 information derived

from available data of prev1ous 1nvestigations by others and

the present 1nvest1gation.

Unanticipated soil conditions are commonly encountered and
cannot fu]]y be determined by taking soil samp]es and test

pits. These unforeseen soil conditions may require flattening

of the recommended s]ope ratio, adding subdrain for seepage
‘area, and that additiona] expenditures be made during construc-
~ tion to attain a_proper]y constructed\prodect.} Some contingency
~fund is thus recommended to accommodate these possih]e'extra

‘costs.

This report has been prepared in'order to assistlin'the evaiuation;-

.of the property and to assist. the architect and engineer in the

'design'of this project. °'In the event anyrchanges in the design

or location of the facilities are p]anned, our conc1u51ons and

recommendations sha]] not be considered valid unless the changes

are reviewed and our recommendations modified or approved by

us in writing.
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The fo]]owing’plates and apbendices are attached and comp]ete'f‘:

. this report:

Plates 1 & 2 - Site Plans ‘
Plate 3 - Subdrain Details
‘PIate 4 .« Typical Fill Above

| Natural Slope
" Appendix A - Field Exp]oration

Plates A-1 |
~ thru A-16 - Boring Logs .

_ Plate A-17 - - Test Pit Logs

Plates A=18
& A-19 - Probing Logs .

Appendix B - Laboratory Testing -

Plates B-1 ‘
thru B-12 - Laboratory Test Data
& Table .1 L C
-000-

" Respectfully submitted,

C.W. ASSOCIATES, INC.
dba GEOLABS-HANAII

Bob Y.K. Wong, P.E

BYKW:RS:cw

6 copies submitted
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APPENDTIX A

FIELD_EXPLORATION

----------- -- -

The subsurface conditions at the site were explored in January 1978
by drilling 12 test borings uti]izing truck-mounted and pdftable drilling
equipment. Three (3) deep test pits were dug with a Poclain 500 backhoe
at the upper mauka area., In order to further delineate the soft ground
areas, a total of 14 sha]jow probings were either dug by hand or probed

by pushing a steel bar into the soft surface soils,

The depths of the borings varied from 3.0 to 24.0 feet below the

existing ground surface§ while the test'pits were terminated at about

1 to 23 feet depths. The probings extended from 1.0 to 10.0 feet below

the existing ground surface.

The locations of the borings, test pits and probings are shown on the
enclosed Site Plans, Plates 1 and 2; The boring and test pit Jocations

from the previous report are also shown on the Site Plans,

The soils were classified by visda1 and fextura] examination in the
field by our engineer who continuously monitored the test pit excavation,
probing and drilling operations. The classifications were done in accor-
dance with thg'Unified Soil C]assification‘System. A graphic presentation
of the soils is presented in the Boring Logs, Plates A-1 through A-16.

The description of the soils encountered in the test pits and probings -
are presented on the Test Pit and Probiﬁg Logs, P]atest-]7 through A-19,

along with the laboratory test results,

- GEOLABS—=HAWAII



APPENDIX A (cont'd) 2

In the‘borings,'soil samples were obtained by driving‘efther a standard
penetration'or a 2.4-iﬁch I.D, split barrel sampler with a ]40-p6und hammer
free falling a distance of 30 inches. The blow counts used to drive the
sampler the last 12 inches are shown on the Boring Logs atfthe appropriate
sample depths, |

Disturbed bulk samples were obtained from the test pits at various depths
during excavation, A few undisturbed 3,0-inch diameter tube samples were

,

taken from the test pit walls.

W.0. 696-10 FEBRUARY 1978
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DD

BORING AB-1 PAGE 1

OF 2
Sample Depth (feet) Surface elevation 76'z%
Q Dry density (pcf)- Graph :
ATER @ Blows per foot ' [ 1
LEVEL 80 40 30 20 - 10 o SOIL _,,DESQ:RIPTION usc
| % —
© , 4/// DARK BROWN SILTY CLAY; MH
v 59 A MEDIUM STIFF
4 4 |/ :
V ¥
_ L/ MOTTLED DARK BROWN AND MH
/| L/ ORANGE CLAYEY SILT
1V
11 GRADED TO GRAVELLY AND
] // SANDY CLAYEY SILT
© \4 75 1
54///
T M
18%
{N)
g| kP | ~
| | BROWN SILTY AND sANDY GM
1 12fo1:| GRAVEL WITH SOME BOULDERS
E ola AND COBBLES; LOOSE
I ErY= ’
| Y {1 leda
° v
| 1ol
' _?0_-4
| al- P. v
4]0
. | %}o
4‘?_6';,"‘.' o ‘ '
‘.’cf. . GRAY BROWN SILTY ‘AND SANDY GM
"‘w.rp. GRAVEL; VERY LOOSE
. d':ob"a o . .
K
12k
a2k
o v e
'15—;9_;93;
14l
oo b
}?'V
1474
2olof -
o0
.4
! of °|- _ ,
© Moisture content LEGEND AHUIMANU VILLA
T 2.0"0.D. split-spoon sample Plastic limit ~ LOG OF BORING
I undisturbed ring sampie Liquid limit —A ﬁ 1 + DEVEX CORPORATION
K Disturbed rihg sample Natural water content — LGEOLABS-HAWAII }
I c°'° .ump'. 1 ) Fovndation Enginearing ¢ 8oyl Enginewring o m‘").}'4
P Sompler pushed 978

_Driving energy:140 |b.w1.,30"dro§ W.0. 696-10 FEBRUARY 1

- PLATE

A-1
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BORING AB-1 — PAGE 2 OF 2

Sample — Depth (feet)  Surface elevation 76'%
| "Dry density (pcf)q Graph
© Blows per foot : ' ' : '
50 40 ‘30 20 1 O‘I [ » SOIL DESCRIPTION : usc
139g |
: 1e]["| GRAY BROWN SILTY AND SANDY GM
o I :f"f GRAVEL;IVERY LOOSE TO DENSE
w 6/6"+15/6" @ 9 ..Q, 0.. )
BOUNCING .
20— BORING TERMINATED AT
] 19.5 FEET ON 1-16-78
WATER LEVEL:
1 6'-8" @ 10:15 A.M, 1-16-78
4
|
i ’
i .
| 4
| ]
| -
. l 4
4
4
1 _ ,
@ Moisture  content LEGEND - AHUIMANU VILLA
T 2.0"0.D. split-spoon sample Plastic  limit ~ LOG OF BORING
I undisturbed ring sample  Liquid limiy —1 i — DEVEX CORPORATION
K Disturbed ring umph Natural water content (m G'»on_.{uas-x-?n:uux o ]
T Core sample : _ el
P Sampler pushed Driving gn.rgy:140 Ib.wt.,30"drop W.0. 696-10 FEBRUARY 1978
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BORING  AB-2

@l /-G G G G &G @G & &

- e e e e e

PLATE

: Sample - Depth (feet) .Surface elevation 78'%
\VA Dry density (pcf)- Graph
WATER :
LEVEL50v BI:\;!\ po;o!oo' 20 10 o SOIL DESCRIPTION usc
T | ! e
J/// DARK BROWN SILTY CLAY; MH
© 77 // "MEDIUM STIFF
d 4/0/4 -
| [41 pARK BROWN SILTY CLAY WITH . [MH
WU ’/ SOME GRAVEL; SOFT
154 '
an y
p
9 1o
¥ %
17[1:| GRAY saNDY sSILT; soFT ML
| 1|
u T ,
i d//"/ REDDISH BROWN GRAVELLY MH
| : CLAYEY SILT; SOFT '
© AN /1 A
! l -‘} /
| 104
* Y
| /1
'
W
I M
1§%
I he N
14:1:| GRAY SILTY sAND; LOOSE SM
v ‘a0 ' . _
=% 14| BROWN GRAVELLY AND SILTY SM
61 15 ; SAND; MEDIUM DENSE
.1'5:"_0?‘ : :
1904; " ‘
-';’."’.‘; BROWN SILTY AND SANDY GRAVEL; |GM
;49 MEDIUM DENSE
RO
Ad
1 | o[%ls
@ Moisture content LEGEND AHU IMANU . V I LLA
T 2.0"0.0. splif’uboon sample Plostic -limit ' ~ LOG OF BORING
I undisturbed ring sample Liquid Iimii—/"r i ! . DEVEX CORPORATION
K Disturbed ring sample Natural water content tﬁomo;;;aa-z-?u:uux o ]
X Core sample . : : ' o : i
. P Sompler pushed Driving enorgy:140 ib.wi.,30"drop W.O. 696-10 FEBRUARY 1972
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20

Z
D7

@ Blows per foot

BORING AB-2 " PAGE 2 OF 2

Sample
Dry density (pcf)-

Depth (feat) .Surface elevation

78"+ |

usec

Graph
[ SOIL 'DESCRIPTION
]

r—

50 40 30 20 10 0O |
TpTe -
12°F| BROWN SILTY AND SANDY GM
%ls| GRAVEL; MEDIUM DENSE
\'4 '1{?9 ‘
12/6"+28/5" 1l
BOUNGING 2 —
, BORING TERMINATED AT
19.9 FEET ON 1-13-78
WATER LEVEL:
— Lr-yn '@ 2:30 P.M, 1-13-78
ﬁ
!
{
i' -
i
| T
| e
. i o
J
-
-
]
© Moisture  content LEGEND AHUIMANU VILLA
I 2.0"0.0. split-spoon sample . Piastic limit ~~ LOG OF BORING
I undisturbed ring sample Liquid limit —A % ! . DEVEX CORPORATION_
K Disturbed ring sample Natural water content [ GEOLABS-HAWAII ]
I cor. .omp|. | | . ndatuion h‘!h.ﬂl‘Iﬂ‘I . 't ngin TiNng ORY .
P Sampler pushed Driving energy:140 ib.wt, ,30"drop W.O. 696-10 FEBRUARY 1978

PLATE

Al




DD e

..

Core sample
Sompler pushed

Foundation Enginemring ¢ Bnil Enginearing @

BORING AB-3
Sampie Depth (feet) .s‘urface elevation 88'%
AVARR Dry density (pcf)- ~Graph
WATER . \ :
 EVELS D o an "o 20 10 o SOIL DESCRIPTION usc
} 1 1A DARK BROWN CLAYEY SILT; STIFF|MH
4
© v sl YAl
. ‘o/ \
/ o
1 °/,/ MOTTLED DARK AND LIGHT BROWN |MH
-4 | SILTY CLAY AND GRAVEL; STIFF
| ./A/ GRADED TO GRAY GRAVEL AND |GM
‘ ' 11/ BROWN SILTY CLAY; MEDIUM
v S 100 Vi opense -
- g|l s M
I Y
A
Y.
%
1V
14
- /’/ :
! Y |1 (HOLE cAVED IN AT 5.0
! 8.5 4T PRIOR TO SAMPLING AT 8.5')]|
l B
} ! BORING TERMINATED AT
u 8,5 FEET ON 1-12-78
l — o ,
! 1 MOVED HOLE TO AB-3B
|
J
4
|
@MOiS'Uf. content " LEGEND AHUIMANU VILLA
I 2.0"0.D. split-spoon sample Plastic limit ~ LOG OF BORING
I undisturbed ring sample . Liquid Iimit—/'Lr % ' ! DEVEX CORPORATION
K Disturbed ring sample Natural water content GREOLABS-HAWAII .. O‘NJ
X
P

FEBRUAPY 1978

Driving energy:140 1b.wi.,30"drop W.0, 696-10

~ pLATE A-5




Sample :
Vi Dry density (pcf )1 - Graph

WATER © Blows per foot
LEVElso 40 30

BORING AB-3B

20 10

o SOIL DESCRIPTION us

Depth (feet) . . Surface elevation 88't

c

Do

|

YN
ot INC N

N

) DARK BROWN CLAYEY SILT; STIFF|MH

PR A

|
T

| 14 WITH BOULDERS AND COBBLES;
1.1.9.| MEDIUM DENSE TO LOOSE

A
C o[}
s

i

8
4+ (HOLE CAVED IN AT 5.0'
I'4p PRIOR TO SAMPLING AT 8.5')
Ay .

‘b’| GRAY SILTY AND SANDY GRAVEL |GM

1 | BORING TERMINATED AT
1 13.5 FEET ON 1-12-78

‘WATER LEVEL:

5'-0" @ 2:30 P,M. 1-12-78

@@ Moisture  content

Core sample

T oM

Sompler pushed

* LEGEND

2.0"0.0. split-spoon gample
Undisturbed ring sample
Disturbed ring lompl'e

AHUIMANU VILLA
Plastic  limit ~ LOG OF BORING

Liquid limit — f%& ] DEVEX CORPORATION

[ GEOLABS-HAWAII

foundauon Engineanng ¢ B0l Enginearing ¢ Cenlogy

Natural water content

)

Driving energy:140 Ib.wi.,30"drop W+O- 696-10 FEBRUARY 1978

o1 aTE  A~DO




- L. e/ Ll - o,

I 2.0"0.0. split-spoon sample
Undisturbed ring sample :.
Disfurbed ring sample
Core sample

T o b H

Somplier pushed .

Plastic
Liquid

BORING AB-4
Sample Depth (feet) ‘Surface elevation 94'%
\VJ Dry density (pcf) ~Graph
WATER @ Blows per foot : ' : ' ~ :
DE PTION
e Wl 1711 GRAY ORGANIC SILTY CLAY WITH | OH
437 | { VI 1 ROOTS AND GRASS; VERY LOOSE
29 |
1l % i .
70 7
Q °/ GRAY BROWN SILTY CLAY WITH MH
() . 14 | SOME GRAVEL; MEDIUM STIFF
- = 3410
V BOUNCING ]
] . BORING TERMINATED AT
3.2 FEET ON 1~10-~78
. WATER LEVEL:"
AT GROUND SURFACE ON 1~10-78
1
! 4
i y
|
O 1
| -
| 1
-
‘ -4
4
4
| L
) AHUIMANU VILLA
@ Moisture content LEGEND

LOG OF BORING

limit

"L
limit —~

- \ DEVEX CORPORATION
Natural water content ’ L GEOLABS-HAWAII

Froundation Enginearing ¢ Bo Enginearing ¢ Oeningy l

Oriving onergy:140 ib.wt.,30"drop W.0. 696-10 FEBRUARY 1978

pLATE A7




Sompler pushed

BORING  AB-4A
- Sample Depth (feet) Surface elevation 94'z
\vi Dry density (pcf)- Grgph - ‘
WATER €@ Blows per foot ‘ ' ~
LEVELso. 40 30 20 100 |Q. [/. SOIL -DESCRIPTION usc
1T | ? .
111 | SrRAYISH BROWN ORGANIC SILTY |OH
[+ V31 R /| CLAY WITH ROOTS; VERY SOFT
140 | i - ' ~
41 F /
21 1|V
//
219 v J //
' 4
4+t 5—-1 /
d// GRADED TO BROWN ORGANIC
Q ¥ , SILT AND FIBERS
254 1 %
— i/
'/ 1%
i —/ V
| I
(i) { 24 i
202 | v T . :
I | il {oi* || GRAYISH BROWN SILT AND GRAVEL}ML
@ w0/6"15/1" | B Im-ﬂ Y
BOUNCING o - 14
o ' BORING TERMINATED AT
10.6 FEET ON 1-10-78
_ WATER LEVEL: -
& ] AT GROUND SURFACE ON 1-10-78
A
J
| -
. AHUIMANU VILLA
@ Moisture content LEGEND
I 2.0"0.D. split-spoon sample Plostic  limit - ~\ LOG OF BORING
I undisturbed ring sample Liquid  limit —A i ' DEVEX CORPORATION
K Disturbed ring sample Natural water content [ GEOLABS-HAWAII ]
I cor. 'qmpl. R ) Poundfuon tnfununnl ¢ B0il Enginearing ¢ gy
P Driving energy:140 ib.wt, ,30"drop W,0. 696-10 FEBRUARY 1978

PLATE A-8




BORING  AB-4B

Sample Depth (feet) Surface elevation. 94'%
\VA Dry density (pcf)- ~Graph
WATER »
$ Blows per foot , ‘
LEVEEI';O 40 30 20 0 o | SOIL .DESCRIPTION usc
e Q 4//‘ GRAY ORGANIC CLAYEY SILT OH
o ?3? {1 r] with RoOTS AND F1BERS;
n / VERY SOFT
1
o v ||| W
- | 1 /| GRAY ORGANIC CLAYEY SILT OH
| || AND PEAT; SOFT
{1 .
© Q9 1y
112 1
L 541 A
V
712 » @ .// _
7l J 59 1/ P | GRAYISH BROWN CLAYEY SILT OH
: 1 // WITH GRASS AND SOME GRAVEL;
117 SOFT
41
| 141
@3 § )4 59 ¥
7 i : -)/
. | i 4 »/
© | 141
' ¥
71 ; ' 1oLk ,
E w o Ol-o . .
© | 135p.| MOTTLED LIGHT BROWN AND GM
' B . T ‘,}:‘aj‘_- _ORAN_G.E SANDY -AND SILTY GRAVEL;
© - 'v {oP1s| MEDIUM DENSE ~
62 “;b',:
B 1 _‘po.’b
B B O
{lep
[ v Lr
L el'd o
1 BORING TERMINATED AT
— 14,0 FEET ON 1-13-78
] WATER LEVEL:
J 1‘-0" @ 12:00 P.M. 1"'13"'78
i
@ Moisture content LEGEND . . AHUIMANU VILLA
I 2.0"0.D. split-spoon sampie Plastic limit ~ LOG OF BORING
I Undilnurbod: ring sample - Liquid Iimii—j i ! DEVEX CORPORATI_ON
K Disturbed ring sample Natural water content [mGEOLA:BB-HSAxENAn o J
L Core sample : -
P Sompler pushed Driving energy:140 Ib.wt.,30"drop W.O. 696-10 FEBRUARY 19728

PLATE A-S




BORING AB-5
Sample ‘Depth (feet) Surface elevation ~99'%
Q2 Dry density (pcf) Graph
WATER <@ Blows per foot l , .
LEVEL 50 40 30 20 - 10 o SOIL DESCRIPTION usc
. 4 VN
80 ‘ '//, DARK BROWN CLAYEY SILT WITH MH
— \4 69 '°/./ A FEW PEBBLES; MEDIUM STIFF
.V -
4
® A4 g o\
- Vs 4, MOTTLED BROWN AND LIGHT MH
111 | BROWN CLAYEY SILT WITH A
-//a/ LITTLE GRAVEL; MEDIUM STIFF
I 2P%
@ 4 85 5 //o
oa';.cb
. T 1:43°| BROWN SILTY AND SANDY GRAVEL;| GM
,;é; MEDIUM DENSE
LYoy, . .
9 Q 1551 |
1ab?:
| T =1%ep.
. | {145
9 | © |RES
| «c'..o-'_'
o - logpe
| ‘ {a2e
. © v 1 103146
: Jzed:
" o BORING TERMINATED AT
10,5 FEET ON 1-10-78
WATER LEVEL:
2'-8" @ 3:10 P.M, 1-10-78
|
© Moisture content LEGEND AHUIMANU VILLA
T 2.0"0.D. split-spoon sample Plastic  limit ~ LOG OF BORING
I Undisturbed ring sample Liquid imip —A g L DEVEX CORPORATION
K Disturbed ring cample Natural water content GHEOLABS-HAVWAII J
I cor. .ﬂmpl. . MNAALION Enginearing o ) NEiNearing o gy
P Sompler pushed Driving energy:140 ib.wt. ,30"drop W+O. 696-10 - FEBRUARY 1978

PLATE A-10



BORING _ AB-6

' _ Sample - - Depth (feet) .Surfdce elevation 107'%
' AV} Dry density (pcf) Graph
WATER © Blows per foot ; .
LEVEL.® o "m0 20 10 o | | SOIL . DESCRIPTION usec
. © @ ' 68 4/mA/ " GRAYISH BROWN CLAYEY SILT MH
' 14,/f] WITH GRAVELS AND ROOTS
. ' ] ( 1 .
l 01}!
. 41N\
- eim 1 ‘
l © v - 111 | GRAY ORGANIC CLAYEY AND : OH
B 57 1.1 #1 SANDY SILT WITH LITTLE
| ./z“ GRAVEL AND FIBERS; VERY SOFT
l 5 A//
1 = N |9vd
O 9| 54 2Rt
4 85 “:/V
1 : aah
| | 1
) : M
Vo o I 11/
@ | 9|49 ﬂlo- AL
i .

|A\ ) i .
‘| GRAYISH BROWN CLAYEY AND MH
'SANDY SILT WITH SOME GRAVEL;
SOFT TO MEDIUM STIFF

3 N s
- N-e

{ | BORING TERMINATED AT -
] 15.0 FEET ON 1-11-78

)
<
AN

WATER LEVEL:

' | | A |'3t-3" @ 11:45 AM, 1-11-78
i @ Moisture content ; . } LEGENDJ - K ) - o ‘L( ‘ . AHUIMANU VILLA
I 2.0"0.D. split-spoon sample Plostic limit » \ " ng)E(\;/E)éOC'-:)RPOBISABJI%S
' I undisturbed ring somple = Liquid limit —~ ﬁ !
‘ K Disturbed ring sample ' Natural water content — (m C:EOLABB-itf‘:’An . M“]
X Core sample ' :
' P Scmpler pushed ‘ Driving energy:140 ib.wt.,30"drop W.O., 696-10 FEBRUARY 1978

/ ~ PLATE A-11



"BORING

Sampie

© Blows per foot

Dry density (pct)

1

Depth (feet)
Graph

AB-7

Surface elevation 117'%

i

50, 40 30 20 10 SOIL -DESCRIPTION usc
57 | */// DARK BROWN SILTY CLAY WITH MH
© |- A4 L11| TRACES OF ROOTS; STIFF
L UV . . .
L/
M
V
%q |
65 . ) LIGHT BROWN SILTY CLAY WITH ([MH
o—— @ 62 . SOME GRAVEL; STIFF TO
| 111 VERY STIFF ~
5] )
-y A>
V]
) /V ]
Vi
L
| Bpd
. 180 %
@ BOUNCING | = . *//>
| | |
| 1 BORING TERMINATED AT
| - 9.0 FEET ON 1-11-78
! ] NO GROUNDWATER ENCOUNTERED
4
.{
.
|
© Moisture  content LEGEND AHUIMANU VILLA
T 2.0"0.0. split-gpoon sample Plastic limit LOG OF BOR'NG
II undisturbed ring sample Liquid ||mn_/|L_ i DEVEX CORPORATION
K Disturbed ring seample - Natural water content L GEOLABB HAW-AII o J
I c°r. .ompl. T IllO" neinear . NEINemar ng o
P FEBRUARY 1978

Sampler pushed \

Driving .onorgy:140'lb.w1..30"drop W.0, 696-10

PLATE A-12




BORING AB-8 | PAGE 1 OF 2
'SOmple - Dopth (feet) | Surface elevatiqh 48 't
\vi Dry density (pcf)y . Graph
WATER © Blows per foot ] » [ . :
LEVEL5° 40 30 20 - 0 o | | SOIL .DESCRlPTION usc
» A DARK BROWN TOPSOIL
( A : ] / ,
: : ' ‘ LV / :
J |/ | MOTTLED ORANGE AND BROWN MH
4 | CLAYEY SILT; STIFF.
%
11
. //
v w B //
5—-/
IRy
/
/1
{1
Vi y
| ~ gy
I . /] P
| I\ i
L 1
! /]
‘ 102 )b,
‘ v . © 1.f 46| GRAY SILTY SAND AND GRAVEL; SM
| _ 10...4.-’:'09' MEDIUM DENSE
-g -g‘.u,'.'
| 9:1°
-A': >.,’.
4.9
q'it\"
DARK GRAY CLAYEY SAND WITH SC
SOME GRAVEL; LOOSE
(] -4 56
15 _]
. @W - |
' CONTINUOUS PENETRATION WITH
’ A 2-INCH EXPANDABLE POINT
9 : FROM 16.5' TO 31!
1 B
' S Moisture  content ' LEGEND AHUIMANU VILLA
T 2.0"0.D. split-spoon somple " Plastic  limit LOG OF BORING
I Undiﬂurbod ring somploA Liquid limn—’| ? I DEVEX CORPORATION
K Disturbed ring sompie Natural water content ' LdEOLABB-HAWAII J
I Cor. lomplo ) VIndation Engineering s 60 ‘nlmnrm. ey
P Sompler pushed ' Driving energy:140 1b.wt.,30"drop W.O. 696-10 FEBRUARY 1978

PLATE A-13




] - .
; , R
' N . .

BORING AB-8 PAGE 2 OF 2
4‘Samp|e Depth (feet) Surface elevation 48"+
Ory density (pcf) Graph '
@ Blows per foot - . -l [ ' :
50 40 30 20 10 0 | SOIL DESCRAIPTION usc
;
) CONTINUOUS PENETRATION
"WITH A 2=INCH EXPANDABLE
POINT FROM 16 ot TO 31.0'!
20—
.
1
25
[
|
i N
| 4
N :
| o
i o
30
BORING TERMINATED AT
16,0 FEET ON 1-12-78
] WATER LEVEL: - |
] -6" @ 11:50 A.M, 1-12-78
|
L
© Moisture coﬁonf LEGEND AHUIMANU VILLA
T 2.0"0.D. split-spoon sample - Plastic limit LOG OF BORING
I undisturbed ring sample " Liquid  limit — ﬁ DEVEX CORPORATION
K Dis'ufbcd ring’_ sample Natural water content L GREOLABS- HAWAII ]
X Core sample oren Trememmne .‘ e .
P Sompler pushed Driving onorg‘y:140 Ib.ui.,30"drop W.0. 696-10 FEBRUARY 19738 i

PLATE

A-1h




BORING  AB-9 PAGE 1 OF 2
Sample - Depth (feet) .Surface elevation 58'z
Ory density (pcf) Graph
© Blows per foot : ] [ ' '
50 40 30 20 10 o SOIL }DESCRlPTION usc
- ,
. ' 74 N i MOTTLED DARK BROWN, ORANGE MH
vy © {/°l | AND GRAY SILTY CLAY WITH
SOME GRAVEL; STIFF
a
- -]
1 MOTTLED DARK BROWN AND MH
o d ORANGE SANDY AND CLAYEY
¥ |62 Ik SILT; SOFT
® s
4
, ‘
] & . ’
) | 9 77 G
| {492 MOTTLED ORANGE AND GRAYISH SM
104435 .-| BROWN SILTY SAND AND GRAVEL;
| B
: 1752 LoosE
! ool
| X
'_o:_;
"“;,.'..?' DARK GRAY CLAYEY SAND AND SC
{.::| GRAVEL; VERY LOOSE -
e | )
1544
-.:-“'.-.
{2:°
i °o
N
o
i J o,

@ Moisture

I

.2.0"0.0. split-spoon uunpli

LEGEND

content

AHUIMANU VILLA
- LOG OF BORING

Plastic

limit - : ’
I undisturbed ring sample Liquid u.-“n,/*—_‘?> ' DEVEX CORPOBATION
K Disturbed ring sample - Natural water content [ GREOLABB-HAWAII J
I Core tumplo . ) Foundation Enginearing ¢ Bl Enginearing ¢ Ownlogy
P Sampler pushed Oriving energy:140 ib.wt.,30"drop W.O. 696-10 FEBRUARY 1978
' ' pLATE A-15




BORING AB-9 | - PAGE 2 OF 2

Sample - .Depth (feet) .Surface elevation 58'%

, Dry density (pcf)- Graph
' @ Blows per foot ' :
- 50 40 30 20 Ip O [ SOIL DESCRIPTION . usc
} X ”';'.'.
' | ‘I DARK GRAY CLAYEY SAND AND SC
GRAVEL; VERY LOOSE ' .
(5] v
I |9 ,
' 241 GRAY SILTY AND SANDY GRAVEL;
*.;.° .~ LOOSE TO MEDIUM DENSE
'4."..:‘.
' De/e1s/H @ | I o
N BOUNGING' ' . Al

25— BORING TERMINATED AT
. 24,5 FEET ON 1-16-78

©

WATER LEVEL:

!
i.
|
i 7t-11" @-12:15 P.M, 1-16-78
!

I J

@ Moisture  content LEGEND AHUIMANU VILLA

T 2.0"0.0. split-spoon sample Plastic  limit LOG OF BORING

I undisturbed ring sample Liquid lumh—/'_ﬁb DEVEX CORPORATION

K Disturbed ring sample = - - Natural water content GEOLABS-HAWAII . J
I Core sample ) ‘ Foundauon Enginear + B0l Enginearing ¢ Ganiogy
P Sampler pushed Driving energy:140 Ib.wt. 30"drop W.0. 696-10 FEBRUARY 1978

PLATE A-1D




Test
Pit

" No

AT-1

AT-1A

AT=2

TEST PIT LOGS

AHUIMANU VILLA DEVELOPMENT

Surface | | Soil

'Eleggéson : Diﬁ;? | Description
200" 0'-3.0' BROWN SILTY CLAY.
3.0'-6.0" ‘MOTTLED BROWN AND RED CLAYEY S}LT
o with a 1ittle highly decomposed rock.
6.0'-23.0" MOTTLED RED AND BROWN CLAYEY SILT

with some localized areas of
highly decomposed rock.
Moisture Content:

@ 7' =52.3%

@15*' = 64.2%

225! 0'-2.0" DARK BROWN SILTY CLAY with roots.

2,0*-4,0' BROWN CLAYEY SILT with some
1ight brown clayey silt of
decomposed rock origin.

4,0'-7.0" MOTTLED BROWN AND RED SILTY CLAY
: with a little pink and black highly
decomposed rock.
Moisture Content:
@ 5' = 60.3%
In-place Dry Density = 61 p.c.f.
Liquid Limit = 91%
Plastic Limit = 52%

244+ S 0'-1.5" BROWN SILTY CLAY with roots.

1.5'=-17.0" MOTTLED RED AND BROWN SILTY CLAY

with 1ittle gray highly decomposed
rock.

Moisture Content:

@ 5' = 44.2%

In-place Dry Density = 77 p.c.f.

Liquid Limit = 85%

Plastic Limit = 53%

LK I I N

PLATE A=17
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Probing
No.

AP-1

AP-2

AP-=3

AP-4

AP=-5
AP-6

AP=7

AP-8

AP-9

AP=10

PROBING LOGS

'AHUIMANU VILLA DEVELOPMENT

——————————————————————————

Surface Soil
Elevation Depth Description
(Feet) (Feet)
76%% 0'-1.5" GRAYISH BROWN SILTY CLAY; soft

(graded to gravelly at 1.5').
Moisture Content = 78.3%

78'+ -~ 0'-1.5" GRAYISH BROWN SILTY CLAY; soft
o ' (graded to mottled gray and
brown silty clay at 1.5').
WATER at 6",
Moisture Content @ 1.5'=88.5%
Liquid Limit = 106%
Plastic Limit = 48%

80'- 0'«4,0" WATER
(gravelly material encountered
" below water),

85"+ o‘-1.0* GRAYISH BROWN SILTY CLAY; soft.
1.0'-2,5" GRAY SILTY SAND AND GRAVEL; loose.
97t 0'-10.0" GRAY ORGANIC CLAYEY SILT; soft.
100 0'-5.0" GRAY ORGANIC CLAYEY SILT; soft.
106'x " 0'-2,5" GRAYISH BROWN ORGANIC CLAYEY SILT

(heavy root layers at 2.5').
Moisture Content = 68.8%

165't ‘ 0'-5*+ DARK BROWN TO GRAY ORGANIC
CLAYEY SILT; soft.
WATER at 1.0°'.
Moisture Content = 211%
Liquid Limit = 166%
Plastic Limit = 72%

173'% - 0'=5'+ BROWN TO GRAYISH BROWN CLAYEY
S SILT; soft.

173" 0'-2,0" MOTTLED GRAY. AND BROWN SILTY
' ’ CLAY; medijum stiff.

GEOLABS—HAWAILL ' Plate A-18



Probing
No.

AP-10

AP-11

AP-12

 AP-13

AP-14

PROBING LOGS (cont‘'d)

Surface

Elevation

Depth
iFeetS' (Feet)

173"+ 2.0'-3.5°
178 0'-1.0"
176' 0'-1.0"
1774 0'-1.0"

1.0%-2,0"
184'+  0'-4.0"

Soil
Description

GRAY CLAYEY SILT; soft

.Moisture Content

at 2' = 75.4%
Liquid Limit = 101%
Plastic Limit = 48%

BROWN CLAYEY SILT; medium stiff.
BROWN CLAYEY SILT; medium stiff.

BROWN CLAYEY SILT; medium stiff.
GRAYISH BROWN CLAYEY SILT; soft

“(gravelly at 2.0%).

BROWN CLAYEY SILT with some
Gravel; medium stiff
(Log of Slope Bank).

PLATE A-19

" W.0. 696-10  FEBRUARY 1978
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APPENDTIX B

LABORATORY TESTING

Moisture content determinations were made on all the boring samples and
on selected test pit and probing samples as an aid in the soil classification
and in evaluating soil properties. Unit weight and Atterberg Limits determina-
tion were also performed on selected test pit and boring samples. The results
of these tests are presented on the respective boring, test pit and probing

logs at the appropriate sample depths.

Four consolidation tests were performed on undfsturbed ring samples to
determine the consolidation characteristic of the on-site soft materials.

The consolidation curves are shown on Plates B-1 through B-4,

Six direct shear tests were performed on selected undisturbed and remolded
ring samples to evaluate the strength characteristics of the soils. The soils
in the remolded ring samples were compacted to 90% of its maximum density before
being tested. Direct shear tests were run at a slow strain rate of about 0.05
inch per minute and the samples were submerged in water during fhe test. The

test results are plotted on Plates B-S’through B-10.

Five swell tests of one-inch ring samples were conducted on on-site soil
samples for measuring the swell potential. The swell test results are summarized
on Plate B-11.

To obtain the moisture-density relationship of the site soil as a potential
source of borrow fill, a Modified Proctor curve was developed by compacting the

soil samples from a wet to dry moisture condition. The maximum density & moisture
curve is plotted on Plate B-12.

One California Bearing Ratio (CBR) test was performed on bulk samples of
the on-site soil to evaluate the suitability of the soil as fill and pavement

support. The results are given on Table 1.

W,0. 696-10 FEBRUARY 1978
GEOLABS—HAWAIL '
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% SWELL

% CONSOLIDATION

NORMAL PRESSURE IN KIPS PER SQ. FT.
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LOCATION: BORING NO. AB-4B : CONSOLIDATION CURVE
DESCRIPTION: GRAYISH BROWN ORGANIC AHUIMANU VILLA CLUSTER

'CLAYEY SILT WITH GRASS,

ROOTS AND A FEW PEBBLE
GRAVEL .

'
GEOL ABS-H AWAII

Foundation & 8oil Engineering + Geology
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NORMAL PRESSURE IN KIPS PER SQ. FT.
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0.318 _ 0.537 1.273 2.546 5.093 10. 186
(KSF)
LOCATION: BORING NO. AB-6 CONSOLIDATION CURVE
DESCRIPTION: DARK BROWN CLAYEY SILT AHUIMANU VILLA CLUSTER
: WITH SOME GRAVEL.
GEOIL. . ABS-I T AWAII
Foundation & 801l Engineering * Geology
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SHEARING STRENGTH  K,S ,F

0.5

()
)}
4
/s
/)
0.5 - 1.0 1.5
NORMAL PRESSURE K.S.F.
LOCATION: BORING NO. AB-5 DIRECT SHEAR  TEST
DEPTH: 4.0 - 5.5 FEET GEOL. ABS-ILAVVAII

(PRESENCE OF GRAVEL)

Foundation & Soil Engineering * Geology

DATE

FEBRUARY 1978

W.0.

696-10
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K.S,F.

SHEARING . STRENGTH

1.5
No)
/|
//
1 /o
. ///////////
0.5 1.0 1.5
NORMAL PRESSURE K.S.F.
LOCATION: BORING NO. AB-7 "DIRECT SHEAR  TEST
DEPTH: 3.5 - 5.0 FEET GEOL. ABS-FHAWAII

(PRESENCE OF GRAVEL
AND DISTURBED)

F'oundation & Soil Engineering * Geology

DATE ;
FEBRUARY 1978

Wlol

696-10
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SHEARING STRENGTH K,S,F,
| 5

!

—

LOCATION:

DEPTH:

0.5

BORING NO. AB-8

3.5 - 5.0 FEET

1.0
NORMAL PRESSURE K.S.F,

1.5

DIRECT. SHEAR  TEST

GEOLLABS-ITAWAII

A‘oundation & 8o0il Bngineering * Geology

DATE _
FEBRUARY 1978

w-o.
696-10
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 LOCATION:

DEPTH:

0.

5

NORMAL PRESSURE

BORING NO. AB-9

3,5 - 5,0

FEET

1.0 1.5

K.S.F,

DIRECT  SHEAR  TEST

GEOL ABS-FAWAII
F'ounaation & Soil Engineering * Geology

DATE a W.0.
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NORMAL PRESSURE K.S.F.

- LOCATION: TEST PIT NO. AT-2

@ 5 FEET CREMOLDED SAMPLES)

1.5

DIRECT

TEST

GEOL ABS-HAVWAII
Foundation & Soil Engineering * Geology

DATE
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, Soil
Location _ Depth Type
(Feet) :
AB-1 . 0'-1.5' MH
‘AB-2 - 0'-1.5' MH
AT-1A @ 5' MH
AT-2 1'-5' . MH
AT-2 e 10 MH

GIN SN GIN SN OGN0 GIF OWD GO OGN GE G O GES GEO GNB JEN AR OB S

Percent Swell

SUMMARY OF SWELL TEST RESULTS

T
‘Undisturbed Remolded Content
| | (%)
3.6 . - 49.1
1.3 - - 31.8
- 6.1 33.9
- 7.9 28.7
- 12.3 35.9
) PLATE B-11

Final
Moisture

Content

(%)

62.2
44.3
48.6
52.7
55.6

AHUIMANU VILLA CLUSTER DEVELOPMENT
W.0. 696-10

. GEOLABS—HAWAII

FEBRUARY 1978
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GEOLABS-HAWALI

TABLE 1 _ - SUMMARY OF LABORATORY TEST RESULTS
Ahuimanu Villa Cluster Development

Test Pit
LOCATION AT-1

SAMPLEI\D' -

DEPTH BELOW SURFACE (FEET) 1 - 5'

Reddish

Brown
DESCRIPTION _ C]ayey Silt.

GRADING ANALYSIS
(% Passing)
Sieve
1"

45"

#4

#10

#20

#40

#100

#200

ATTERBERG LIMITS
Air Dried Or Natural Natural

Liquid Limit _ 9]

Plastic Limit 52

Plasticity Index 39 .

IN-PLACE MOISTURE CONTENT (%)—_60

IN-PLACE DRY DENSITY (P.C.F.)__ 61

UNIFIED SOIL CLASSIFICATION MH

SPECIFIC GRAVITY

EXPANSION AND CBR TESTS
(Surcharge - 51 P.S.F.)
Molding Moisture Content % = 58

Molding Dry Density, P.C.F.__ §5

" Swell upon saturation, $% 1.5

CBR at 0.1" Penetration 1.1

CQMPACTION TEST S
(Test Designation) - ASTM D-1557

Dry to Wet or Wet to Dry yet to Dry

Max. Dry Density (P.C.F.) 86

Optimum Moisture (%) 31

REMARKS : | ,
W.0. 696-10  FEBRUARY 1978




