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G m � ���m� ���.�J. � ,.�!��: 
� Consultants in the .Applied Earth Sciences 

File No. R3-0039-Hl 
27 September 1973 

Gentry Hawaii, Ltd. 
146 Hekili Street 
Kailua, Oahu, Hawaii 96734 

Attention! Mr. Harvey Gerwig 

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

Gen"C.l.emen: 

Transmitted herein are the �esults of the Soils Investigation 

accomplished for the Heeia Landing Area 6 Stockpile project. 

This report was accomplished in accordance with a request from 

Mr. Harvey Gerwig. 

Area 6 Stockpile lies in the Northwest portion of the Heeia Land-

ing project, and is bounded at one extreme by Kam�hameha Highway 

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

This report was �repared utilizing information obtained from 

�hree previous Soils Investigations. These investigations were 

(a) a preliminary soils reconnaisance performed by Walter Lum 

and Associates dated 7 June 1971, (b) a preliminary soils inves­

tigation �y Gribaldo, Jones-Hawaii, Ltd. dated 15 November 1973, 

and (c) a soils investigation for the Heeia Landing Sewage Lift 

Station by Griba1do, Japes-Hawaii, Ltd. dated 19 July 1973. 
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Copies of appropriate boring logs and l�boratory test data are 

attached in the appendix of this report. 

Existing Site � Conditions 

The portion of the site encompassed by Area 6 Stockpile present­

ly exists as 11nimp roved meadowland that has in part been subjected 

to grazing. The Northwestern boundary of Area 6 is bounded by a 

dirt road at an approximate average height of six feet above the 

meadowland. The meadowland is covered by a fairly dense grOivth 

of "California" grass. 

Subsurface So i l  Conditions 

The major portion of Area 6 Stockpile is underlain by less than 

feet of soft clays that ate ih turn underlain by stiff soils. 

The upper one to two feet of soils are somewhat stiffer than 

tnose immediately below them. The groundwater table was en-

countered 't<li thin. two feet of the existing ground surface. 

Gjl�l 
3 
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DISCUSSION, CONCLUSION AND RECOMMENDATIONS 

l. We believe that the proposed Heeia Landing Area 6 Stockpile 

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

2. The method of development we believe to be appropriate for 

Heeia Landing Area 6 Stockpile is the generation of a pad of 

fill over the existing native soils. This pad would be utilized 

to (a) provide bridging over the native soils, (b) provide a sur­

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

base upon which to construct facilities. 

3. The variance in existing surface conditions over Are� 6, and 

height of fill to be. placed will result in different compaction 

requirements over the area. 

.� 
..,. . Generally, in Area 6, where the final design grade is less 

than six feet above the existing ground elevation, both the 

standing grass and grass root mat should be removed. iVhere the 

final 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-

tate modification to the above criteria. 

.) . 

6. 

ant 

Where the fill abuts slope banks, all grass, both standing 

root �at, must be removed from the existing banks. 

The degree of compaction obtained in Area 6 will be depend­

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

4 
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The degree of compaction required will be as high as can be 

attained without causing damage to the underlying subsu�face 

soils. It is anticipated that the amount of compaction possible 

will inc�ease with increasing lifts of fill. 

7 
' . The top four feet of fill should have a relative compaction 

of 90%. In roadway areas 95% relative compaction for the upper 

two feet of fill should be attained. 

8. ive reco�uend that all construction equipment be as light as 

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

l�ith the use of lightweight construction equipment, we antici: 

pate that a working fill pad between one and thr�e feet thick 

will initially be required atross substantial portions of Area 6. 

The exact thickness of the working pad will be determined by 

field observations, soil conditions, and the actual contruction 

equipment utilized by the contractor. The compaction require-

m.ents specified are hot a function of the. type of contruction 

�quipment utilized. The working pad should be constructed as 

a wave extending outward from the firm bank. 

9. Hauling equipment must utilize designated haul roads and by-

passes. Heavily loaded equipment should not be driven onto por­

tioEs that have be€m filled. Grading and compaction equipment 

should not be operated with sudden reverses or stops in Stock-

-oile Area No. 6. 

10. Should soft areas or excessive pumping be .encountered, 

5 
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-;·:or�< should iTI".Inediately stop in these areas until the Soils 

Er.:.gineer has been notified, and recommendations for correcting 

these areas have been given. 

11. Loose stockpile heights should not exceed three feet in 

Area 6 unless authorized by the Soils Ehgineer. Further, no 

materials should. be stockpiled adjacent-to slopes. 

12. Sar:tples of material proposed for fill should be submitted 

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

intended jobsite use. 

13. Following completion, of filling operations, settlement 

markers should be installed, and periodic readings taken to 

evaluate settlements of the subsurface soils. 

6 
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�EfiTATIONS ).ND UNIFORMITY OF CONDITIONS 

1. The recommendations for this report are based upon the 

s.ssur.ptior.�. tha t the soils conditions do not deviate from those 

disclos ed in the borings. If any variations or undesirable 

co�ditions are encountered during construction, or if the pro-

nosed construction wi ll differ from that planned at the present 

t:.r:,e) GJ H aw aii, Ltd. should be notified so that supplemental 

recc��endations can be given. 

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

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

thc.t the in formation and recommendations contained herein are 

called to the attention of the Architect and Engineers for the 

project and incorporated into the plans, and that the necessary 

steps are taken to see that the Contractors and Subcontractors 

carry out such recommendations in the field. 

�. The findings of this report are valid as of the present da�e. 

Hoi·lever, changes in the conditions of a property can occur l-ti th 

the passage of time, whether they be due to natural processes or 

to the works of man, on this or adjacent properties. In addition, 

cr! 2-nges in applicable or appropriate standards occur, '"hether 

they result fiom legislation or the broadening of knowledge. 

Accordingly , the findings of this report may be invalidated, 

wholly or partially, by changes outside of our control. There­

fore, this report is subject to review and should not be relied 

7 
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upon after a period of one year.· 

Very truly yours, 

GJ HAWAII, LTD. 

-z.;�:.....�-��· 
William M. McMorrow, P.E. 
President 

Copies: 2 to William Hee and Associates (Attn: W. Hee) 
5 to Gentry Hawaii, Ltd. (Attn: H. Gerwig) 

8 



APPENDIX 

Logs of Borings by GJH 

Logs of Borings by W�J..te:r Lum & Assoc. 

Logs of Swedish Vane Shear Prob�� 

Consolidation Curves 
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t i 'l •' I 1 l.s- t>:.AC:: i :Li-7" ! :.O.'o!?;..i: j. _;..o�. co j,,..,.rrolion DESCRIPTION 
l . '· j h0. ;..;:..cA .. cs i ...Sist......,. Oo'<Y J loiOiSTUR--· ! 
. . ! �- i i � �� ! ll s.:.�-�-:: nli ;,;-.;n o�;:�Tv I �o;�;: 

I ) ' f � . . ·----��-----------------------------------�------�----� 
�. j ! fY?Boring I\jo. 1 I f 

;_;: "J .I_-_; 7l-:'�,.l�:.......-+f-·-=G:;..:r..:. a:..:.s..:.s--=.:m=a..:.t __ _ 

i i 
C/· i ' .} "': , i ! . ? 

f" "i �-. : ; �� ... 
i 1 r '/' i. . � ! � 1 J 

i.• .i I I 1 ! l 
Dark grey Silty CLAY with organics S0.6 
saturated, saft (OH)* 
(Torvane = 625 p.s.f.) 

; l 36.3 I 
! _ , �· j 
. • ;;.1 ! ��· 

; . 

! �-.., . ! j 15 

r ]- .. 0.:� ·ij 
1 (Grading to stif� less Clay) 

(Torvane = 625 p.s.f.) 
64.2 f s7.4 I 

i f 
I l,,. : ' . \ � ; i � . l ; : , � . I 

i • -, i I § . . I 
l 

t 
I t i \ . ; :,·�: l;, �· 

1--\of ·t J ! : ' 
, 

l: r-3 P. )j 19 

(Grading to brown color with seams 67.6 46.1 I . ; �/.! 
L �� VAi 

· of blue - grey) 
(Torvane = 1625 p�s.f.) 
(Direct sheat: ¢=7o, c=1630 psf) : I �' 

���---�------��-D ark grey-brown CLAY with traces .. ·! 
• , of Silt, some mott.ling,<saturated, ·1 hard (OH) · 

. . 

·l '(Torvane ··= '1375_-p.s.f.). i , . 

! ... ; � 1 ! <J 

' - • l ,, l 
• .;�.; ! ! 

•i :-5 �i �� 50 ' ;7" ·! r r . 

:l_ 
-�: .

.. 

�
.'
7
: -:5-i . .  rr � :: "-o � 40 

(Grading to grey�black color.�ith 
shells, very hard) 
(Torva.ne = 1500 p .s. f.) . 

(Direct shear: ¢=370, c�740:psf) 

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

Figure 2 - Log of Boring No 1 
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(Torvane = 1250 p.s.f.) 

2a � Log of Boring l (continued) 

85.4 

76.5 33.1 
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OESCR_IPTION 

Light grey Clayey SILT, some fine 
Sand, saturated, soft.· (ML) 

IS- ;>o..ACE 

Light grey Sandy-SILT with a 92.5. 31.3 
Clay hinder, saturated, very dense (�1L) 
(Torvane = 750 p.s.f.) 
(Unconfined strength = 12 90 p.s.:f:) 

Dark grey GRAVEL with Sand and 
some S:Llt in a Clay binder, sa:tur-
ated, very dense . (GW) 

· · 

'Grey Gravelly CLAY with some Sand 
and Silt, satu�ated,. medium dense 

F�gure 2b -·Log of Boring 1 (continued) 

10 
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DESCRIPTION 

( 

:J..g-..:.:-e 2c - Log of Test Boring 1. (continued) 
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IS- ;>;.ACE 

ORY 

DENSiTY 

;o-.t. 

MjiS':'IHIC: 

CCNTih' 

clo Qly wt 
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I 
I 
I 

Boring Terminated at 130' 

... 

.. .. · . 

'• 

.. 

Figu�e 2d - Log of Test Boring 1 (continued) 

12 

i 
I 

I 
j 



--

! 
;• 

' . ' 
\ ' ' 

1. -, -. ·1 
l _,:; l 

i 

File No. R3-0039-Hl 
27 September 1973 

5 D'ark g·rey Silty CLAY, with organ­
ics, saturated,r��ft (OH) 

(Torvane - 1125�p.s�f.) 

Dark grey CLAY. with some mottled'· 
Rocks� satura��4, stiff (OH) 

I 
I
. (Grading to bl�e-green with�some 

Silt, ve�y�stiff 
., (Torvane = 1500 p.s.f.) 

58.9 

60.0 

(Grading to blue-grey with a 

of Sand'and Silt,·saturat�d 
(Torvane = 1750 p . s . f . ) 
(Direct shear: ¢ = zoo, c = 

trace 58.1 

950 
p.s.f.) ·· 

. (Grading to hard,. Silt incr_ef.sing) 61.2 
; 

(Torvane = 2500 p.s.f�) · ·  

<.+--.:A.....=-:::;..._+-....._.....,...._-'-___ -\ To rvane = 18 7 5 p sf) 
Dark grey Silty CLAY with numer­
ous shells and Coral fragments, 
saturated, very hard (OH) · 

57.6 

:�g�re 3 -·Log of Test Boring 2 
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I_N- i'�4CE 

64.5 

69.0 

68. 3 

63.3 
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� � '--- "' 

7.-7 

:-s 

'C(o7 
' 

� • j ! � I 0 :j t j • 

'9d 
• •  
i ' 0 ' 
:- : r .. 
' ' � i 

rd • <;. f I (.... : � 
l ' i 

'x;' � I ' � 
� • ....J • c! 
! ;"• 0 2] 

:::f� >:.::.. -,.�'-/.::1 
:� . .. D·.e_-,.. � �-...:.�::.c.:;t 

!�t}� : vf· c· •/.'•.A 
[.t:l:o/�:�.; :--:'g..., •• ""•il s 
··�i;&jl G .r..,.t� t .. ""\·�···� 
:-,�:-�5 .. �1 ?-�c:A�i 
t ?::1;1. -· .. · .,  

{'.-1;/�/J �� ·· ·"c� ;;t "..... .... . . � 
:;:.;-r;2S) 
:--�: ·, r· 
. -:'i/. i :;;-,,.,�. "I ·I I '"!' / . 

/ . / j· •. ·" • 
\�1"h" 
� !· ,"i'J . " I " (' v!· r ;i 
l.;"l.� i�i.;.�l� I· V1 r.:,,·( ,,.,j ,1/ / ; ·I����-� 

I J I (. I; I" I L ... ., . 
\. / . 
f/ 1 ' 

.. j, ;. /1 , . 
l t·l" 

J 
./I • �·<H· 
:., ! ,j • . ; 

I 
I 64 ,I 

� 

! 
! 
� 

86 

30 

48 

DESCRIPTION 

Boring No. 2 (continued) 

Dark gre

_

y Silty
�

CLAY with num�rou� 
shells and Coral. fragments, sat-ur-

1 ated, stiff �OH) . .. · : 
(Grading to � ewer shel�s) 
(Torvane = 1000 p.s.£.) 

i 
Dark grey GRAVEL-CLAY II1ixture, 
saturated, d�nse (GC) · 

(Torvane = 375 p�s.f.) 

::.·.· 

11/'ni te Clayey SILT with fine Sand, 
sa tu!-a ted, · hard (MH) 
(Torvane = 1150 p�s.£.) 

:�z�re 3& -- Log to Test Boring 2 (continued). 
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O"Y M,j.St�rit 
0£NSITY CO!;TE"o 

�c.t %err.,._ 

52.6 74.2 
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83.5 41.2 
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I l 

l i;f"� 1� 1-:;, l· / ,1-a 
I . , '/' ( �-�L:I �.-1;1� h :.. i'l Pl;-rr� ��l;!·j/i I Y. .. v,· . � 
l- ./j j•l r!;.{j� . / . !/ 1/ . 1 !/1. � N-f-11 . ., , . , ' /l' ! /!· i/143 l '.VJ �-l �' . 

/ . .... , 1 .- . , . 

n .;! . �: � Vi;.. k � :;.: .. A ). j/i/ . t '/1' / i _/ • � :. !.- .. 

vI:,,. '/j l; ·I� :,1 I ". , • f:l;.f;l�l v! ·I. i' 
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I/ • ' •  / i· " " . -. . .. _ 
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WCRI_PTION 

OilY I 114QIST1i�£ 
oENSI rv 

I 
c:OiiTE1>o 

� ... (. o/o 4rt w'l: 

Boring No. 2 (continued) I ' 
:----��--�----�--�--:----�---�· I ' 

� 
I 
ij 
i 
I 

White Clayey, SlLT with 
sat urat�d ,· hard' (MH) 

... 

fine '.sand,! I 

I 
' 

Sandy CLAY, .satur�ted,_very.hard· I 
f 
� I 
I 
J 

: :..;· .. ;::� :Sb - · Log of Test Boring 2 (continued) 
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i �-trctioo I I S,.:.V?I...£· ;..o; & l 
;,;..;::.c;.TION :j li� �;tais� 

' I CF j &:OWl/If S:.W?.,E 

I j ' 
�CRIPTION 

Boring �erminated at 100' ...... 

Fig�re 3c ·- Log of Test Boring 2 (continued) 
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1-.-i>o..ACE 

CftY MQ;S'iUi\£ 

OENSITY COiiTEST 

�c.l o/o (Jry wt. 
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. I ! ! n 
• . ,, 1 j :£?7,... { SM'.t.?;...£· J ;_c:; 0 ��:rotion l ·. I :-;;,. I o..:;c.:. T:>;:; � i<uis:cr.ce i_! CF 
t -=• I SJ,V?;- O:.o.n/ff 

' . • 

DESC.RIPTION 
ORY ...::;;sn;=:: 

DENSITY CO'iof::\o 
ia'C.l �'ct "'' •t. I ! - i ... I 

i�!. --���----------------------------�------�,----� , .-. • . 1 Boring No. G6 -----1 [ �'J !f('l�tLJ' -q Reddi�h brown
d. 

Claye
t

r .c�ILT �i th ·I i 1 j , � -::: organ�cs, me �um: s �.�...�.., we"' {· ·! 6-: �: �; : 'lJ:'-lottled rust/ grey Sil ty CLAY, me d-
.• .t f: ium stiff, we t (OH) 

� 
I I I ' I 
j ' . I -\• • • I 

1. _ ! j ?f%.\9.'] ·
Grey Clayey SAND wi t h fine Gravel a d 

L 
-=-J : i;:�{:V\� 2 Rocks loose. wet (SC) 

J j I 

i: :! 2 -�Grey Silty SAND wi th shell fra g,ment .... 

I .I an d coarse Sand, loose, saturated 
!" I M (SM} . i· :J.J 
i l 
i. "l J ! �- .1 
l ; 
i- • tl l 
i I ; .  . � 

i l 
F· �-:•} 

4 '(Grading to medium stiff) 

I ... "' l 
!" ·! 6-3 i ::trwq 4 

!: ·I . fklf�l�Jf.l 
Grey very fine Sandy SILT with sliglt 
Clay binder, soft to medium stiff, 

i 
i" • I . 
I � ... I r ��".I 
• 0 0 j I . 
; • .f 
i ! I . . i 
i i l I :· .! 
! • 

l�:�l i�ltl 

5 

. saturated (ML) 

(At 20�0', grading to more Cl4y 
binder) 

Black Very fine SAND, loose, 
urated (SP) 

sat-

7 - Log of test Boring No. G6 

69.3 55.7 
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l z:7ri 1. S:.v?;.L l :..:;�. &_l:..netrarion il �. ' l'i>l. l.zc.:. .. o�. ?..,;.,..-... t CF 

::· .. . 

DESCRIPTION 
IS- P'L�CE I 

Ci'IY JoOO.sn;�;: i 
DENSITY CO'i'l'E�T 

i)C.f. c,o..., •'-l =n:7 l � � w?_z ,. O:ows/ft l I • • g r--- ; I r---------------------------------�-----�----� , _ _  i ! !Boring No. G6 (continued) I I 
\ . .:�·, ,, 

!:� :� o -J���� 9 ��;
; �;/m / ine SAND, loose, sat"' 

f,·. 
· ll t·:--=, r+J .�r 1._....;_-?-----------... 1 i'l Brownish grey Clayey SILT with fine i• · l ·I,(! 1 Sand, med,i�m .stiff .to stiff, satur-1· · ! ��..-r J/(! ated (OH) 

�-�3-l .,r· 'xt' ft 1 I IJI. 
,. -� �/Ly r c :1 H �-�. 
j. -! ' ." ' .. Jj;l i-.;-c-! uJ I i· · ! 6 - 6 i .!lJ:1· 5 (Grading to medium stiff) 
I" "i ,Jl.t 
lj. �� ·lHJfri· , ( 1·-;J-J-i(--+1 -------in l_ogs 4 3 ' - 53 ' !"�3·: [.J,j; !Break 
. • ,! I I I , :· 'l 

'! ,/1 i __ . � ..�· r , a j·;i-J"l I I, 
t • I -io 
I ,, • , I , ; - · , , .. , !', '. •t i' f 

: j ,'! ),-1 l· ·j r' ,r/1 , 
l. I . ! 
! ·� j i � , ; i ' ! 1, ! ! ;·50·; , rl J·· 
l · ·! ,,. !.·j' l, . (At 6 2. 0' , grading to very hard) 

54.1 79.5 

59.2 66.7 

ll. ·l 

F
: 1,,_ 

.. I Terminated at 63' I 1·.· .·l�: S-7 r;.� ��3�3/���·�d�B-
o

-
rl.-.

n
-
g

������������������� 

:· ·! ! I . · . I 
?igu::e Xo. 7a Log of Test Boring No. G6 (continued) 
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_m_e _d
�-�--�--� 

1: :j t:( )1 5 1um s -.J.ff, wet (OH) 

I 
.� , - ' � 

· ·!.l.,.-.l 1 · 3 ·Grey Silty CLAY, s oft , saturated 
I (OH) 

.,

.. 

= 
., • --.� ·c 

j I. .!:4-2 � • l � 

r :1 .rdJ:�: : :. .1 · I 
! i I · 

!-:-9 ·i � ; ; ' L .  - ' 
!" "j..i..-r-..) f , I l -
;. • t ' l ! I !" . , 
L�:i 
i .. _, i I· -�4-4 
I· ·I 
I· .l 

20 �(At 5.0', very stiff) 

·\fottled brown/blue Silty CLAY, very 
stiff, saturated 

· ro1vn Silty C_LAY, very stiff, sa tur­
ted · (OH) 

61.1 

59.5 

55.6 

' I �. . \ ! l I "l �. I ·�o ·, 

dense, saturated (SP) 
t----7--"""---�-----"-very stiff C sc) 

I 
,_ . -•!_;, .y- � 
I 

�· .q 

1: . :1 
I i ! -- ; j •• :;:. "l 
I� J 
I 1 
I ., ... I r-v "i 

·1uish greySilty CLAY, very stiff, 
aturated (OH) 

Erey Silty CLAY with small rrace s, very stiff (OH) 
organic 

Figt;re Xo. 15 - Log of Test BoringNo. G14 
.. ;. . .. .  ·�· ·· 
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iBoring G14 (continued) 

Grey Silty CLAY with small traces o 
organics (OH) 

I (At 30.0 r, traces of Rock fragments) 

EL-SAND mixture with Rock
�o

���y 

�Boring Terminated at 38.5' 
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Figure Xo. 15a - Log of Test Boring No. G14 - continued 
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