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Gentry Hawaii, Ltd.
146 Hekilii Sureeu
Kailua, Oahu, Hawaii 96734

Attention: .Mr. Harvey Gerwig

Subject: Heeia Landing Area 6 Stockpile
Heeia, Oahu, Hawaiil
SOILS INVESTIGATION

GCentien

[0}
o)

'..

|

Transmitted herein are the results of the 80115 Investigation
zccomplished for the Heeiaz Landing Area 6 Stockpile project.
This report was accomplished in accordance with a request from

Mr. Harvey Gerwig.

Area & Stockpile lies in the Northwest portion of the Heeia Land-
ing project, and is bounded at one extreme by Kamehameha Highway

(see Figure 1, Site Plan and Location of Test Borings).

his report was prepared utilizing information obtained from

]

three previous Soils Investigations. These.investigations were
(2) a preliminary soils reconnaisance performed'by Walter Lum

znd Associates dated 7 June 1971 (b) a preliminary soils inves-
tigation by Gribaldo, Jones-Hawaii, Ltd. dated 15 November 1973,
and (c) a soils investigation for the Heeia.Landing Sewage Lift

Station by Gribaldo, Jones-Hawaii, Ltd. dated 19 July 1973.
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Coples of appropriate boring logs. and laboratory test data are

attached in the appendix of this report.

[yl

xisting Site Conditions

The portidn of the site encompasséd by Area 6 Stockpile present-

1y exists as ﬁnimproved meadowland that has in part been subjected

3

to grazing. The Northwestern boundary of Area 6 is bounded by &
dirt road at an approximate average height of six feet above the
meadowland. The meadowland is covered by a fairly dense growth

~

of '""California' grass.

Subsurface Soil Conditions

v

e

he major portion of Area & Stockpile is underlain by less than

o
-~

feet of sbft'claYS that are in turn underlain by stiff soils.

ct

b
13

The upper cne to two feet of soils are somewhat stiffer than
tnose immediately below them. The groundwater‘tablé was en-

countered within two feet of the existing ground surface.

GjH
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I

DISCUSSION, CONCLUSION AND RECOMMENDATIONS
1. We believe that the proposed Heeia Landing Area 6 Stockpile

mey be developed to support structures, roads, and appurtenances.

2. The method of development we believe to be appropriate for
Feeia Landing Area 6.Stockpile is the generation of a pad of

fill over the existing native soils. This pad would be utilized
to (&) provide bridging over the native soils, (b) provide a sur-

charge type load over the native soils, and (c) provide a firm

bese upon which to construct facilities.

-

3. The variance 1n existing surface conditions over Area 6, and
neight of fill to be placed will result in different compaction

requirements over the area.

4§__Generaily, in Area 6, where the final design grade is less

than six feet above the existing ground elevation, both the

- staending grass and grass rootvmat should'be removed. Where the
inal design grade is more than six feet above the existing

ground elevation, only the standing grass need be removed.

Existing subsurface, and surface soil conditions may necessi-

tzte modification to the above criteria.

5. Where the f£ill abuts slope banks, all grass, both standing

znd Toot mat, must be removed from the existing banks.

5. The degree of compaction'obtained in Area 6 will be depend-

ent upon the in-situ density of the existing surface materials.




scils. It is anticipated that the amount of compaction possitle

7111 increase with increasing 1lifts of fill.

7. The top four feet of fill should have a relative compaction
¢f 90%. In roadway areas 95% relative compaction for the upper

two feet of fill should be attained.

8. We recommend that all construction equipment be as light as

possible, and that the use of vibratory equipment be prohibited.

=
)t
cl

th the use of lightweight construction equipment, we antici-

thet a working fill pad between one and three feet thick

"
m
cl
()

i
i

initially be required across substantial portions of Area 6.

-t

The exact thickness of the working pad will be determined by

field observations, soil conditiomns, and the actual contruction

(]
(w}
=

uipment utilized by the contractor. The compaction require-
mants specified are not a function of the type of contruction
equipment utilized. The working pad shouid be constructed as

a wave extending outward from the firm bank.

5. Heuling equipment must utilize designated haul roads and by-
0z5s5es5. Heavily loaded equipment should not be driven onto por-
tions that have been filled. Grading and compaction equipment
snould not be operated with sudden‘reverseé or stops in Stock-

pile Area No. 6.

1. Should soft areas or excessive pumping be encountered,
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worX shculd immedlately stop in these areas until the Soils
Engineer has been notified, and recommendations for correcting

these areas have been given.

11. Loose stockpile heights should not exceed three feet in

=

rea 6 unless authorized by the Soils Engineer. Further, no

materials should be stockpiled adjacent-to slopes;

3

12, Samples of material proposed for £ill should be submitted

>

to the Soils Engineer no less than four working days before its

v

intended jobsite use.

T -

13. Following completion of filling operations, settléement
merkers should be installed, and periodic readings taken to

eveluaté settlements of the subsurface soils.
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MITATIONS AND UNIFORMITY OF CONDITIONS

1. The recommencations for this report are based upon the
zssumption that the soils conditions do not deviate from those
iisclosed in the borings. If any variations or undesirable
ccnditions are encountered during construction, or if the pro-
zosed construction will differ from that planned at the present

time, GJ Haweaili, Ltd. should be notified so that supplemental

2. This report is issued with the understanding that it is the

L

responsibility of the owner, or of his representative, to ensure

g

that the information and recommendations contained herein are
czlied to the attention of the Architect and Engineers for the
project and lncorporated into the plans, and that the necessary
steps are taken to see that the Contractors and Subéontractors

cerry out such recommendations in the field.

The findings of this report are valid as of the present date.

(93}
.

However, changes in the conditions of a property can occur with
the passage of time, whether they be due to natural processes or
to the works of man, on this or adjacent properties. In addition,

cnenges in applicable or appropriate standards occur, whether

they result from legislation or the broadening of knowledge.

Accordir

-

gly, the findings of this report may be invalidatedqd,
wholly or partially, by changes outside of our control. There-

iore, this report is subject to review and should not be relied
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upon after a period of one year.-

Very truly yours,

GJ HAWAII, LTD.

3

=/ REGISTERED
=/ PROFESSIONAL
ENGINEER

Z)

'22466224:_.T29ﬂ/424:22z5014<4-
William M. McMorrow, P.E.
President

Copies: 2 to Wiliiam Hee and_Associates:(Attn: W. Hee)
. 5 to Gentry Hawaii, Ltd. (Attn: H. Gerwig)



APPENDIX

Logs of Borings by GJH

Logs of Borings by Walter Lum & Assoc.

- Logs of_Swedish Vane Shear Probes

Consolidation Curves
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; s 3 ) IN-PLacs

5-,::7.. D 3AwALE % .05 & }Mfrarion DESCRIPTION

R 3 K3, |CATION YAaisiowe : ORY WOISTURE,

Pe= ¢ A Py JENSITY CONTENT

; ; 5 FYXS % &y W

H ? "o

. H i ' L .

P i o :s7Boring No. 1 i

o e X - . ol
i iy “Grass mat :

......

[

Dark grey Silty CLAY with organics;
saturated, soft (OH)*
(Torvane = 625 p.s.f.) .

(Grading to stiff, 1ess Clay)
(Torvane = 625 p.s.f.) -

(Grading to brown color with seams

-0of blue-grey)

(Torvane = 1625 p.s.f.)
(Direct shear: ¢=79, c=1630 psf)

Dark grey- ~brown CLAY w1th traces
of Silt, some mottling," saturated
hard (OH)

(Torvane 1375;p.s.f,)<

(Grading to grey-black color wWith
shells, very hard)

(Lorvane = 1500 p.s.f.)

(Direct shear: ¢g= 370, c= 740 psf)

(Gradlng to hard) .
(Torvane = 2250 p s.f. )

64.2 §57.4
67;6 46.1
48.7 0.2
60.2 § 47.5

60.0 | 60.5 -

Tigure 2 - Log ofeBoring.No 1
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DESCRIPTION

IN-PLACE

g%ne Sand, ff%gtgtgdf.foft (ML)

DRY MOISTURE
DENSITY CONTENT
set %o oy wt.
Boring No. 1 (continued) E_-
‘Dark grey/black CLAY with traces
of Silt, saturated, hard (OH)
Blue-grey Silty CLAY with organics| 68.4 | 43.8
saturated, very stiff (OL)
(Torvane = 2375 p.s.f.) '
White Silty CLAY with fine coral 1 85.0 | 37.2
Sand and seams of blue-grey soft
Silty CLAY, organics and shells,.
saturatéd, soft (CL) '
(Torvane = 500 p.s.f.)
(Direct shear: ¢ = 319, ¢ = 150
p.s.f.) o
(Torvane = 500 p.s.f.) ' . §82.6 38.0
(Unconfined strength = 351 p.s.f.)
Grey/white Sandy SILT with a
. Clay binder and traces of Rock
fragments, saturated, hard (ML)
(Torvane = 1250 p.s.f.). 85.4 | 34.5
(Gréding to very hard) _
Torvane = 1000 p.s.£f.) - . = 83.0 37.8
(Direct shear: ¢ = 359, ¢ =.600
p.s.f.) o :
Light grey Clayey SILT with some
120 orvane 76.5 33.1
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Dark grey GRAVEL with Sand and

% 2 i o IN-PLACE
1%57n | swei | Les & lawerrorion DESCRIPTION
i« 1 &s »-0207;0'- Fasistonce : oRY MOISTURE
s carro e & DENSITY CONTENT
i é SavAE o/t pet % ey wt
J i ) = 3 ; : i
P . ! ! Boring No. 1 (continued) {
i SST LAY : : '
] i ' ' '
i Lol 4 Light grey Clayey SILT, some fine
.. 7121y Sand, saturated, soft. (ML)
// ’ '/ . : o

. . v/ ; ' . !
: - /
fcn. ,/ ‘i, A

- ANy
. . 2Vt

avd
. anes
S PN

v 4 %
' i
;. * /' 7 } {
§ g / f. / _
R SR 22 PRI . o . I
o I-IS g o Light grey Sandy -SILT with a 92.5 51.3
: v Bt Clay binder, saturated, very dense (ML)
: ; iy (Torvane = 750 p.s.f.) . L
? - 70 (Unconfined strength = 1290 p.s.f.
| 4 -
} i
: ' 88.0 30.7

some Silt in a Clay binder, satur-
ated, very dense (GW) .
é H '5:;’;0"
‘e o Aok
,: Nolse
oo 237089
4 25053
oo 2 ':'.’éb,‘fg
i 520l
- 33+ bl - »
Lo WI-15 AL 28 Grey Gravelly CLAY with some Sand | 58.4 65.0
' ! G and Silt, saturated, medium dense ;
. 54‘”8& , : rat ‘ |
. H ':""\ ST
'é- ¥ “&_;o//l
{ : AR
Pt S,

10
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=T } SWNPLE ; L0 & (Amtration A © CESCRIPTION ;
% i NG ; Lﬂug‘iu?‘ i Rasi3tance - ORY MIUSTURT
zzv ) -} s/t DENSITY CONTENT
é g samp 5 ¢ set % drp Wt
t ? 3 . L
2 | i | < Boring No. 2 L _ 1
- Je ) X v & 1 -—-—_f__ S -
L 4 P ] — N
' e i Grass mat,

v I — o
_j// Dark grey Silty CLAY with organ-
ics, saturated,:soft (OH)

(Torvane = 1125 p.s.f.) ”~»", 58.9 | 64.

o

Dark grey CLAY with some mottled
Rocks, :saturated stlff (OH) '

. 2-2 20 | (Grading to blue- green w1th some’, 60.0 § 69.0
‘ i ' Silt, very>stiff- Co
: ‘(Torvane = 1500 p. s. £.)
- -y . - B

e

P
b
(X
to
'
(9]
(384 -
N .

(Grading to blue-grey .with a tracej 58.1 68.3
of Sand and Silt, saturated .
(Torvané = 1750 p.s.f£.)
(Direct shear: ¢ = 209, c = 950

p.s.f.)"

.Q::::i.“

L .
t)
[ ]
.
M\
.

30 _(Gradlng to hard,. Silt 1ncreas1ng) 61.2 §63.3
Clorvane = 2500 p.s. f )

L ] o [ ] L ]
[ Y]
(4]
tD
- ' [}
EES
t::\\ N\

: fTorvane 1875 psf) | 57.6 i 62.8
Dark grey Silty CLAY with numer-
ous shells and Coral fragments,
saturated very hard (OH)

(¥4}
(®1Y

o
O

(&

®
-

Figure 3 - Log of Test Boring 2

13-
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S W

14

:! % ; b ) IN=PL&CE
ETo [ SwEE L35 6 jPwemation DESCRIPTION
S R {i‘élmm : oRY MGLSTURE
— 3 OF 3 Y NTENT
= | sewnz § Bom/t Mot | ke
: ! i H
: . ; - - §
! ! Boring No. 2 (continued) i
i Dark grey Siity CLAY with numerous 52.6 74.2
shells and Coral fragments, satur-
ated, stiff (OH) Lo :
(Grading to fewer shells)
(Torvane = 1000 p.s.f.)
!
; n . S
1 Dark grey GRAVEL-CLAY mixture, "« i 83.5 34.8
¥ i saturated, dénse (GC)
2 Torvane = 375 p.s.f.)
‘."l
: 3 :
; o i i
PP b v —— R . o
. {2=8 | _h1 30 White Clayey SILT with fine Sand, }83.5 | 41.2
4 VIR 7§ - . . . ) aat
SR RANE saturated, hard (MH) , :
: ? A (Torvane = 1150.p.s.f.)
- Ay o Bl
S S A
; sl
,'5 . 'E Yolate {
: s 47
- ': (.:‘/! .
: vicliis
. of i/
il
H IS TE D
R A
- (|448
ST // / v
L Liila .
e .- 3.. / , ')
,‘.) v ! Ll
Figure 32 - Log to Test Boring 2 (continued)
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.é ; . . IN=PLACE
z::?n E SiPiE § 106 B fFwenarion A OESCRIPTION —y
3 v f M PSATION L anionce ' oY MOISTURE
Porer f oF . OENSITY CONTENT
P z siwpz | Eom/n set Yo 6y wt:
] i
H ? . .
j_ ! ! ! { Boring No. 2 (continued) o |
e NV
P |21 A
A %y White Clayey, SILT with flne Sand
+ 1 24BN
LY {-{,} saturated hard (MH)
1 B d -
] i RtA
‘e oy V4
i Ak d
a2l ef Pl 10/
et 5 / /.‘,' .
s . 3/}- /
3 s Vaxs
Lo At
V|7
e o 7
! ; 'f)){ -
R
R B 4 M
o e B4V
- ; /// 43
TR T v i B
A I il
oA ( v
TR 4V
. o} BV4AN
‘ : ‘/ './-/
- 2 3. 7/ 3
s A
i i.r IR V2D
- Vit
: i §'ﬂ/;
o -? g/. ,!/' !
; Y-,
- .J (/‘/ .
: 40
R V 171,
__ 70 i
s wiAal
AR 11
i 3 AR Vs
. s, 1
oo LA
:Eo -; ;. A . .
1 ; / ' L .
oot X 48 Sandy CLAY, saturated, very:. hard
.;: .&f
. ol
i
Cia B
N 3. ."‘
Tizure 35 - Log of Test Boring 2 (continued)
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% . IN-PLACE
[T OESCRIPTION A -

: : o’Y MO:STURE
s Tz ODENSITY CONTENT
;; set So éry wt
! ; A

P | Boring No. 2 (continued) |
& ‘ _ 1
*33 Sandy CLAY, saturated, very hard

: :

g- -

Silty CLAY, stiff

I MBI o i €2 nE D LI Ly B

Boring Terminated at 100'

igure® 3¢ - Log of Test Boring 2 (continued)
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iN-PLalE

3lack very fine SAND, loose, sat-
urated (SP)

Senetrotion Dgsq_ﬂlPTlON
Resis:dfce : ORY WCiSTLU=Z
Bionn/ft DENSITY CONTENT
set %o ery wt
iIBoring No. G6 _
| - Reddish brown Clayey SILT with
q= organlcs medium.stiff, wet
4 {Mottled rust/grey Silty CLAY med-
ium stiff, wet (OH) -
o Grey Clayey SAND with fine Gravel aJd
< _iRocks, 1oose. wet (SC)
2 ‘Grey Silty SAND with shell fragmentg 69.3 55.7
nd coarse Sand, loose, saturated :
(sM)
4 {(Grading to medium stiff)
4 iGrey very fine Sandy SILT with sl g}t
Clay binder, soft to medlum stiff,
saturated (ML) &
5 (At 20.0°', gradlng to more Clay
blnder) :

Figure No. 7 - Log of Test Boring No. G6 =

17
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‘ ' { q ‘ . . © in-puace
;-—-m sivaie § 225 8 Jomerrarion » DESCRIPTION ’ —
1™ ORY MO.STURZ
i Ty OENSITY CONTENT
g | et So éry et
i__i {Boring No. G6 (continued)
~0°
- Black very fine SAND loose, sat-
¢ 30 urated (SP)
<o ; A 54.1 79.5
Brownish grey Clayey SILT with fine
T Sand, medium. Stlff to stlff 'satur-
- ated COH)
-35.]
§ .
ot ,’
i .,I
. } Y /‘ 4 .
. 7 ’
® . N
ey e rd 1. .
- 186! 1A 5 i(Grading to medium stiff) 59.2 | 66.7
| A ‘ ' ‘ ’
. 4 4 .
- ’ ,r' .
e e i, pi 2 . . , .
33+ A 1Break in logs 43' - 53".
b SIE I
‘. _a.} v /l
. .
11
P AT
VR ' 'r’ |- A
P ’?’L' (At 62.0', grading to very hard)
; . r:-! ) /!, o .
L te-7iridlzs/
l. j : Boring Terminated at 63'
5 ] ‘

ure No. 7a - Log of Test Boring No. G6 (continued)

18~
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% g : ‘ . IN-PLACE
= n l SAVYALE 035 & famrafion O SCRIPTION
Wb No jUKATISS (aistonce oRY MOiSTURE
= *3';_‘ is"’“’" OENSITY CONTENT
; ‘ F 3 | sct S0 &y wt
N oo |Boring No. G14 | .
. j 98 Mottled brown/rust Silty CLAY med-
i _ jium stiff, wet (OH)
) i T E/ :/ - > Z - .
- WETTE LS /13 Grey Silty CLAY, soft, saturated 61.1 | 62.7
- _;//{/ S (0r)
2 / | |
LodRse2 20 (At 5.0', very stiff) 56.5 70.7
e /{/; Mottled brown/blue Silty CLAY, very
Lo ‘" stiff, saturated =
i v, S
<15 v
T oEe=30 /0 j 18 55.6 | 75.%
e 1 i
N
? o ;/)/ |
- R LJA/ 21
“vT% /130 Brown Silty CLAY, very Stlff, satur-
{ s
i l / ated (OH) .
L ' Coarse black SAND dense, saturated [(SP)
235. Y Grey Sandy CLAY very stiff (SC)
- e
by ‘
- L4-s i/ 425 Bluish grey Silty CLAY, very stiff,
. 7/ saturated (OH) _ _
. ! !
a e
R l /
/§ / Prey Sllty CLAY with small organlc
: /5 traces, very stiff (OH) '
L)
Figure No. 15 - Log of Test Boring No. Gl4

ke,
e, :
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1

z ; iIN-PLACE
2277-1 g SAMPL L L0G 6 [Iwartrotion OESCRIPTION
3 g NO. | WKATION ]Rgistnce : : ORY MOISTURS
i i _ DENSITY CONTENT
i T ,? SAVPLE | oms/t E”,. 1 %oy et
] ! e _
P .g g EBOring G14 (continued)‘ !
g' o’ /: ) .
Tt vl Grey Sllty CLAY with small traces of
d orgarnics COH)
(At 30,0 , traces of Rock ffagments)
GRAVEL-SAND mixture w1th Rock very
aT Q o
- ] ] : R
A 3oring Terminated at 38.5'
L2 ‘!
1e
é.
{
i.
-
L \
Figure No. 15a - Log of Test Borlng No. Gl4 - contlnued

20
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‘;.\ -

Ts -°S ‘ ) . BORING NO. _ 14 Sheet No. ., of

) I CRON TERRACE - TRACT 2 UNIT 3 pritee WiLEM ASSOL. INE. [ Ma &, (57

; cants  Xoolau s RO, KA
‘ Heez, Koolaupoko, Oahu, Hawaii el pany TIAESHIZG <

-~ A
- AV|\ P"\03 TS :-,“
: ’ ' . Typo of Boring AUGER(w oD \‘x) Diam. z
" . . .. - 5 + " _ ‘
I el T ' . Elov,’ HO - e Datvm
Yo VIR : ol Bir 7. L. DRAL:
. ¥ . 4
A waleh: ST SLEPGE HAMMER il — : '
b . Water Lavel ’n‘;n:‘ev P
oQ - o -, — : :
TS - AT 5.0 TRIN WALL TUBE fima _ i
LOSAMELIR: TGS e A" STARDARD SPLIT Sroon Dete _©:14- i
i SR FesNia .
. PENITRATION TATA
: ' d ° -
: 3 - o . e g 5 Standara 52 L
’ = freg 5 f E:: R 4 i o 2 < Penetration Test i SETas
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