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Finance Realty Company, Ltd.
P. O. Box 3979 '
Honolulu, Hawaii 96813

Attention: Mr. Ranceford Yoshida

N Gentlemen: .

The attached report presents the data, conclusions and recommenda-
tions of an investigation of the soil conditions at the site of the Proposed
" Palchua PD-H, Unit D Project to be located in Makakilo, Oahu, State of -
: Hawaii, '

The scope of services provided in this investigation was planned to
coincide with Federal Housing Administration Standards.

Based on the findings of this investigation, it is concluded that the site
‘can be developed for the intended use. A slab-on-grade with thickened
edges or spread footings may be used for support of the two story town- .3 /EJ &,
houses and garden apartments. '

This investigation was made in accordance with generally accepted
engineering procedures and included such field and laboratory tests con-
sidered necessary in the circumstances. In the opinion of the undersigned,
the accompanying report has been substantiated by mathematical data in
conformity with generally accepted engineering principles and presents
fairly the design information requested by your organization.

This investigation was performed by me or under my supervision,
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Should you have any questions or require any additional 1n£ormat1on,
please do,noi;._hesﬁate to contact this office.

Very truly yours,

"'S'% ONAL ¢ SOILS INTERNATIONAL

EA\G.NE‘R

L, S S
LSS /CSH /rlk Charles S. Howe, Jr.
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INTRODUCTION

This investigation was made for the purpose of obtaining information
on the subsurface soils on which to base recormmendations for suitable
foundation and paving design for Unit D of the proposed Palehua PD - H
project, The location of the site, relative to the surrounding streets and
landmarks is shown on the Vicinity Map, Plate 1, attached to this report.

SCOPE OF WORK
The scope of services provided was outlined in our Proposal dated

March 7, 1974, Basically, the information provided is as follows:

1. General subsurface conditions of the site,
2. Physical characteristics of the soil encountered.
3. Recommended foundation design criteria for shallow

foundations and estimated settlements of foundations
designed to these criteria.
4. Recommendations for site preparation and grading.
5. Recommendations for pavement and parking aréas.
PROPOSED DEVELOPMENT
Preliminary plans indicate that the 9.2 acre site will be developed for
107, two, three and four bedroom townhouses and garden apartments. The
buildings will be of concrete block and wood frame construction. A recrea-

tion area with a swimming pool is planned in the middle of the development.



ITE CONDITIONS
Surface
The site is presently covered with some kiawe trees and dense brush.

Surface elevations range from approximately 770 feet at the south end of

the site to approximately 910 feet at the northern boundary. A large stock-

lil_g,of material.containing ,EQJ}}.QSESJS presently located at the northern
end of the site. This stockpile is approximately 100 by 350 feet is dimen-
sion.

Subsurface

The subsurface conditions at the site were explored to obtain foundation
engineering data by means of 29 test pits, excavated with a backhoe to
depths ranging from 3.0 to 7.5 feet.

The soil at thg: site generally consists of red-brown, ;'xmoderately firm,
clayey silt and silty clay. Highly weathered basalt Wa‘s encountered in Test
Pits No. 1, 2, 12, 28 and 29 at depths ranging from 2.5 to 4.5 feet below
the existing ground surface.

No groundwater was encountered in any of the "test pits. Detailed logs
of the test pits are presented in A ppendix A, and their locations are shown
on the Plot Plan, Plate 2,

CONCLUSIONS AND RECOMMENDA TIONS

General
Based upon the findings, support for the proposed structures may be

Pprovided by slab-dn-gxade with thickened edges or by spread footings.



After grading, where fill and/or low density natural soils are present,
'thejr shall be removed and/or recompacted, Site preparation shall be done
in accordance with the ''Specification For Controlled Earthwork",

A ppendix B, |

Provisions shail be made to protect the foundation soil from moisture '
infiltration by pr0pe'r exterior grading.
Foundations

A reinforced concrete slab-on-grade with thickened edges, or spread
footings founded at least 18 inches below the lowest adjacent grade, may

be designed for an allowable bearing pressure of 2,500 pounds per square

foot. Theﬂbgaring value applies to foundations founded upon the moderately
firm to firm, natural'soil or on compacted fill, Any soft.or loose soil
encountered in building areas shall be removed and replaced in accordance
with the ''Specifications For Cbntrolled Earthwork"., Appendix B.

The bearing values presented in this report are net bearing values and
the weight of the concrete foundation, below the lowest adjacent final grade,
may be ignored in determining the foundati;)n loads. The bearing value may
be increased by 33 percent for momentary loads due to .Wihd or earthquake.
If any foundation is eccentrically loaded, the maximum edge pres.sure shall
not exceed the bearing pressure for permanent or for momentary loads.

Settlement of foundations under the recommended design pressure is

not expected to exceed 1/2 inch.



Lateral loads, such as wind and seismic forces, may be resisted by
the passive pressure against the foundations. For design purposes, such
resistance for the moderately firm to firm, natu‘r;l soil, or for properly
compacted backfill, can be assumed to be equal to that exerted by a fluid
weighing 250 pounds per cubic foot. Lateral forces may also be resisted
by friction between the footings and foundation soil and may be assumed to
be eq;xal to 0.3 times the dead load.

Retaining Walls

Small retaining walls, 5 feet or less in height with level, properly
draining backfill, should be designed to resist an equivalent fluid pressure
of 30 pounds per gubic foot if granular backfill is used, and 40 pounds per
cubic foot if the on-site clays and silts are used. The recommended allow-
able bearing pressure and lateral. resistance for retaininé walls are the
same as those previously recommended for the building foundations.
Slopes

Fill and cut slopes of 2 : 1 (horizontal to vertical), are recormmended
to a maximum height of 15 feex. Preparation of the site prior to construc-
tion of fills shall be as described in the ''Specification.For Controlled
Earthwork', Appendix B. Buildings or structures shall be placed no
closer than 5 feet .from the crest of a slope, or a distance equal to the

slope height, whichever is greater,



Expansive Soil

Isolated areas of expansive soils were found over the site and their

locations are as follows:

Test Pit No. Depth (in feet)
5 2.5
7 2.0
13 3.0 ' -

Where expansive soils are encountered under the slabs they shall be
either:
1. Removed to a depth of at least eighteen (18) inches
” below subgrade and replaced with non-expansive soil: Any rock used as a
moisture barrier or ''cushion'" under the floor slabs may be coﬁsidered
as a part of this eighteen (18) inch thickness, or
2. The subgrade to a depth of eighteen' (18) inches shall
be pre-saturated to a moisture content of at least three (3) percent above
the optimum moisture prior to the pouring.of the slab, Pre-saturation
‘tests shall be taken by the Soils Engineer to ascertain these conditions.
During construction, should soils with expansion c‘haracteristics
greater than those encountered be found, these recommendations shall be
reviewed and if necessary, modifications shall be made.
Régrgaf;’og Area
“ During construction of the recreation area,subgrades shall be inspected

and tested by the Soils Engineer for expansion and compaction of the soil,



Where expansive soils are encountered, the design plans shall be reviewed
by the Soils Engineer to make any modifications that may be necessary,
“based upon expansion and/or compaction.
Pavements
For parking lots and roads to be used for cars and light trucks, the
pavement design shall be based on the type of soils encountered at the sub-
' grade during construction. Verification of the soil type shall be made by

the Soils Engineer., Recommended pavement sections are as follows:

Subgrade Soil AC Base Course Select Borrow
Basalt 2" 4" 0"
Clay (CL) or Silt (ML) 2" 6" o
Clay (CH) or Silt (MH) 2" 6" . 4"

The subgra&e to a depth of twelve (12) inches shall be compacted tovat
\ .
least ninety-five (95) percent of the maximum dry density as deterrﬁined by
the ASTM D - 1557 Compaction Test Method.

Expansive soil under sidewalks shall be removed to a depth of eight (8)
inches and shall be replaced with non-expansive, compacted soil. The sub-
grade under sidewalks shall also be pre-saturated pri01; to the placement
of the concrete.

INSPECTION
During the progress of construction, so as to achieve the desired

results, it is recommended that the Soils Engineer be present to inspect

the following operations:




1.  Site Preparation
2. Placement of Fill and Backfill
3. Footing Excavations
REMARKS
Areas between and beyond explorations are assumed to be consistent

with those sampled and tested, While no major changes in strata depths or

thicknesses are anticipated, it should be realized that the depths to various

soil and/or rock layers will vary over the site, as indicated by the findings.

This report has been compiled for the exclusive use of Finance Realty
Company, Ltd. It shall not be transferred to or used by a third party or to
another project without consent and/or thorough review by this facility.

Should the project be delayed beyond the period of one year from the
date of this report, the report shall be reveiwed to consid(er possible
changed conditions.

Samples obtained in this investigation will deteriorate Wifh time and will
be unsuitable for further laboratory testing within one month from the date
of this report. Unless otherwise advised, 'the samples will be discarded

at that time.

- 00o0 -



The following are included and complete this report:
Plate 1 -~ Vicinity Map |
Plate 2 - Plot Plan
Appendix A - Field Investigation and Laboratory

Appendix B - Specification For Controlled Earthwork
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REFERENCE:

. BY |
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APPENDIX A

FIELD INVESTIGA TION AND LABORATORY TESTING



FIELD INVESTIGA TION AND

LABORATORY TESTIN

Field Igg. estigation

Twenty-nine test pits were excavated with a backhoe td_ depths of 3.0
to 7. 5. feet. The location of these test pits are shown on the Plot Plah,b
Plate 2. Detailed logs of the soils and rock encountered are presented on
Plates 3 through 31,

Relatively undisturbed sampleé were obtained by driving a sampling
tube into the underlying soii and rock at various intervals below the surface
by means of a heavy driving weight dropping on‘ sampler rods. The samp-
ling tube consists of a éteel bafrel, 2.50 inches inside diameter, with an
interior lining of one mch long, thin brass rings. The sampling tube is
driven approximately 18 iﬁ'chés into the soil and a‘ section of the central
porfion of the sa.mpl‘e is taken to the laboratory in a closely f‘itted,‘ water -
proof container in ordef to retain the field moisture until completion of the-
tests,

Laboratory Testing
Sarnples:were selected for laboratory testing follovying a review of the
‘ field investigation. Tests performed included unit weight and moisture con-
tent, Atterberg limit,. Qieve analysis, direct shear, loa.td consolidation,
expansion and CBR tests.
The in-place moisture content and density tests of samples obtainéd

were madeto correlate between similar samples. One or more, one inch
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lon'g sections of the sample are cut, trimmed, weighed, ovén:dried and
reweighed. From these measurements, the unit weight of the solids in
péunds per cubic foot and the percent of moisture are galculat.ed. The test
results are pr‘esent‘.ed on the Log of Test Pits, Plates 3 through 31.

To determine the strength charact;ristics of the soils encountered,
direct shear tests were performed. FEach sample was sheared under a
normal load approximately equivalent to the exp‘ected overburden. The test
results are presented on the Log of Test Pits, Plates 3 throuvgh 31,

Atterberg limit and sieve analysis tests were performed on repre-
sentative samples for classification purposes, using the Unifie_d Soil
Classification System, The results are presented on Plates ‘32.‘

Consolidation tests were performed on.representative, near surface
samples. The test was performed, under a saturated con;:lition,' on a one’
inch high sample. Incremental loads were applied to the faces of the sample
and the deflection was measured to 1/10, 000 of an inch. Drainage 6f the
sample during consolidation was through porous disks at each face.  From
the data ‘collected, settlements under the ahticipated loads could be calcu-
lated. The test results are presented on Plates 33 and- 34,

California Bearing Ratio tests were performed on two répresentative
samples using a ten (10) pound surcharge. Results of these tests are tabu-

lated on Plate 35,



- A3 -

Expansion tests were performed on representative sampléé. This test
was performed on air dried, in-place density and remolded samples, using
a 144 pound per square foot surcharge. Under these conditions, the results

are as follows:

Test Pit No. Depth Soil Description Expansion
(in feet) o (%)
*7 : 4.2 Clay, (CL), light grey | 7.9
*13 4,5 Clay, (CL), dark brown 6.5
*14 4.5 Clay, (CL), dark brown 1.9
*16 2.5 Silt, (ML), orange brown 2.A9
18 4.0 Clay, (CL), dark brown 2.0

(* Remolded and compacted to.ninety (90) percent of ASTM D - 1557
Standard) .

Samples from Test Pits No. 7 and 13 fall into the range of expansive

soils.

-00o0 -



LOG OF TEST PIT NO

1
DATE February 27, 1974
EQUIPMENT USED Hopto e e ELEV OF SURFA\.E 801"k
DESCRIPTEON OF SOILS
>
owz| | Sl w|E julz o & 2
Z%U[Z.‘ “31Z Zla  |d_+ © = w
2032204 2 |w o [2Fw 2 = o
ZealZeslPaclu 5|3 « |&|ax o 2
glu - a §)
Otz wx| 08le 3|38 L[e CLASSIFICATION = | 3
SILT very clayey red very |mod.
(ML) brown|moist | firm
-1 -
-2-4
30.4
BASALT, highly weathered [grey | dry |hard

End Qf Test Pit@ 3.0
No Water Encountered

*Ref. Elev. from Site Plan by Wong & WongA ssoc1ates, dated 2-

19-74

PALEHUA, UNIT D

PLATE NO 3

SOILS INTERNATIONAL

FILE NOH-0001-F




LOG OF TEST PIT NO 2

DATE February 27, 1974
EQUIPMENT USED Hnnfn

ELEV OF SURFACE 798!

DESCRIPT!ON

OF ___SOiLS

ouwe* T + : w 04 z ;& &J Z.)
20 Ol Rl R [ ] ° 1 =2 | &
Zm“‘dzm*—‘_m-,_ mou'ILIJ - ; "J‘)
To~luf~{x251Y 1, 2 Zl-w o hdd v
ZWalXIgwl0Zal® = O |«la 5 n
oxelncal W, | 09" |nu 0 b 5
0tz wz| OF1% 3 (2 a CLASSIFICATION o
SILT, clayey : red |very |mod.
' (ML) brown jmoist | firm
-1 L
brown
36.0 -
-2 - - - yecm—
BASALT, highly weathered |grey | dry hard
L 3 - .
End of Test Pit @ 3. 0'
No Water Encountered
PALEHUA UNITD | PLATE NO 4
INTERNATIONAL FILE NOH-0001-F




LOG OF TEST PIT NO 3

DATE February 27, 1974
EQUIPMENT USED Hopto

ELEV OF SURFACE 800'

OF  SOILS

DESCRIPTIO
r x w >
ogr) Tz| vl wlf  ulZ S 2
zX - > 5 @ - o Z
za%Eogl=0u 2|, 5 el a2
vl - (72] : d
o lEyalezele 2[5 o fafay o | £ | ¢
oFalnya o w|u » 8
oLzl w2l O8I 3 (3 a CLASSIFICATION = S
SILT, very clayey red |very | mod,
(ML) brown|moist | firm
- 1«
-2 e
\. ;-_
dark
brown
80 35.4 5
End of Test Pit @ 4. 5!

. L 5 | No Water Encountered

- . 1

PALEHUA, UNIT D PLATE NO 5

SOILS INTERNATIONAL

FILE NOH-0001-F




LOG OF TEST PIT NO *

DATE February 27, 1974

EQUIPMENT USED Hopto L

ELEV OF SURFACE_ 804"

DESCRIPTIO OF SOILS
- i o @ w >
owr| & - w|S w)Z g 2
zm o D= = V4 w - O z
z2%52g[=28]a 3 |8 5 |El=k I = T
T~ UL ~|E25 |8 @ 2= 4 w V0
AR S R R Sla | 2
e ~ g v (&}
otz wx| G31e 3 (3 {0 CLASSIFICATION 2 | 3
SILT, very clayey red |very |mod.
' (ML) |obrown moist | soft
-1 C
(2 ]
.32| .55 [56 | 36.0] 2
L 5
End of Test Pit @ 5. 0"
" No Water Encountered -
PALEHUA, UNIT D B - PLATE NO ¢
SOILS INTERNATIONAL FILE NO H-0001-F




LOG OF TEST PIT NO s

DATE February 27, 1974
EQUIPMENT USED Hopto

ELEV OF SURFACE 795'

DESCRIPTION

OF "SOILS
bl o x w >
owrl T “ |- w 5 wlZ @ 9
z& = > 5 @ - o z
228120515018 2 |y 5 (gl SRR
clalrezlozd|g 2|2 Q |<fat ° 15 | 2
oxaln.- o o » o
otz wz| 04|% 3 (3 o CLASSIFICATION = S
CLAY, very silty red |very |[firm
(CL) brown| moist
-1 -
L 2 4
e o et
dark
brown
"3
!;29
97 | 25.8] 7 §
£
2
i 4
5 End of Test Pit @ 4.5
[ No Water Encountered
PALEHUA, UNIT D PLATE NO7
SOILS INTERNATIONAL ) FILE NOH-0001-F




LOG OF TEST PIT NO

DATE February 27, 1974
EQUIPMENT USED Hopto

6

ELEV OF SURFACE 805'

DESCRIPTION  OF  SOILS

-~ - :_" @ [0 4 0] >
Qe=| IF| LTl ¥ |w Wiz o S 2
ZDojx o ~ O Z. S Q - -l - = o
Zwuvid > w > w w Q. Tw ~J [ —
LS luh <2519 & S IZ|Fuw v L
ZuWwanlrr alozale 2|2 O jqlay o = by
Ogalneal W, | 0|9 % |nu . O o z
O%Fxl wx) @a|% = (g o CLASSIFICATION z o

SILT, very clayey red very |mod.
(ML) brown | moist| firm
-1 - Ar—
CLAY, silty dark
p—--ﬁ (CL) red-
brown
L 2 ]
--3 L
28.2
4
End of Test Pit @ 4. 5'
591 No Water Encountered
PALEHUA UNIT D PLATE NO g

SOILS _~ INTERNATIONAL

FILE NO H-0001-F




LOG OF TEST PIT NO ~

DATE February 27, 1974
EQUIPMENT USED Hopto

ELEV OF SURFACE 793!

DESCRIPTIO OF  SOILS

owr| g - w5 wl|Z @ 9
.z_goo:BU :3;g g-J._—' - © > &
zov|<zalZ=zC W 2 |nw o|%Tw 4 - ot
TVS|uy <2258 » 2=y v 4
853},“305“%5%8<&k o 5 &
A= . n (8]
Ozl nz| C3|* 3|3 e CLASSIFICATION = | 9
SILT, very clayey red |moist | mod.
(ML) brown firm
L1,
Iz - - ub e
CLAY, silty grey |very | firm
(CL) brown moist
-3 o
light
grey
90 32.4 8
6
End of Test Pit@ 6. 5'
* 7 1 No Water Encountered
PALEHUA UNIT D PLATE NO o

SOILS INTERNATIONAL

FILE NO H-0001-F




LOG OF TEST PIT NO g

DATE February 27, 1974
EQUIPMENT USED Hopto s

ELEV OF-SURFACE 810'

DESCRIPTIO ~ OF - SOl

LS
- ' a w >
owr| ¢ |- wl|% w|Z 2 Q
E%U‘Q:B rF3lZ o |2+ © > W
Zaalaz > (Y 2 |0 o |E|Tw - » 5
LA (Uw=~[E2518 v [z o !Z|ru o} = )
zizliealeza|s 215 ©|ght 5 | 2
Qe a @)
08%"wsz| 3% 3 (3 a CLASSIFICATION 2 S
SILT, very clayey red moist | firm
' (ML) brown
F 1 4
b 2 Tpp—
very
moist
s
86 30.8
5 o
End of Test Pit @ 5,5
6 4 No Water Encountered
b -
PALEHUA, UNIT D PLATE NO 10

SOILS INTERNATIONAL

FILE NOE -0001-F




LOG OF TEST PIT NO o
DATE February 27, 1974

EQUIPMENT_USED Hopto i ELEV OF SURFACE 804!
DESCRIPTION OF SOILS
» AL _ ‘ - " -
ouwrl & “ - uw Ej wlZ @ 3
o - > @ - o Zz
AR
buLltilaz i @ (2 0 lfal o | 5 | 2
ogxalne a o ol (] o
Ozl wz| 03| 3|3 o CLASSIFICATION z S
B CLAY, very s11ty : red |very | firm
(CL) brown [moist
-l -
FZ - o T e
grey
brown
.3511.21 | 90 | 27.8
b 5 -4
L 6 ‘ ‘
End of Test Pit
No W’a‘ter Encountered
1
PALEHUA, UNITD PLATE NO 11
SOILS INTERNATIONAL - FILE NOH-0001-F




Hopto

'LOG OF TEST PIT NO 10
DATE February 27, 1974 '

EQUIPMENT USED L . ELEV OF SURFACE 818'
DESCRIPTIO OF  SOiLs |
- . . : 2 w >
ouwzl ¢ |- w|F w|Z @« >
z & = > 3 @ - o z
L A EIE PR Rl N =
T~ wp ~ 22610 K lz o |2|tuw o i v
sralpzalfuslu 5o v (Al o | z
= = O
Ot%liwx| e3|® 3 |g o CLASSIFICATION = 1.8
CLAY, véry silty red very | firm
(CL) brown | moist
- i -
L 2 -
dark
£ 3 red
breown
4 4
~ P
‘ End of Test Pit @ 5.0
No Water Encountered
J -
PALEHUA, UNIT D PLATE NO 12

SOILS

FILE NOH-0001-F

INTERNATIONAL



LOG OF TEST PIT NO 11
DATE February 27, 1974

EQUIPMENT USED Hopto o L ELEV OF SURFACE 822
DESCRIPTION OF SOILS
- @ w >
owz| T2l S| w|Z  |uiz @ g
§§gm5c>535‘% g Y P 3 2 &
< dz ol = - |lwvw ot w o
Zualzeqloz 8l 2 (3 2 jglaw o | 2
R ~ g ‘ O
0%Z| wz| 08|e 3 [ o CLASSIFICATION 2 S
SILT, very clayey - red |moist | mod.
(ML) brown firm
, 1 , — =~
CLAY, very silty firm
: (CL)
[ 2
less silt grey
: brown
B
96 |23.8 8
' 2
b
10 4-
L 5 ‘ -
End of Test Pit@ 5, 0!
No Water Encountered
|
PALEHUA, UNIT D - PLATE NO 13
SOILS INTERNATIONAL 7 FILE NOH-0001-F



LOG OF TEST PIT NO 12

DATE February 27, 1974 _
EQUIPMENT USED Hopto ] :

ELEV OF SURFACE 813’

DESCRIPTION OF _ SOILS
owzl ze| Fl w|E |z o | = | ¢
ZSoleb v3lZ Zlo 12 2 w
Zow o Ylw 2 alTy J et et
< LzaloFc{O + |vw Os n n
LUafYSloz8|E 2 (3 o (gl ( o 5 ?
Ofglu-af & 019 nig ’ o 5
otz nx| 08le 3|3 o CLASSIFICATION = | 8
SILT, clayey red moist| firm
(ML) brown
-1
e 2 - -——— -— | e —-— —d
decomposed basalt red very
' ' brown | moist
&
35,8 grey
o 3 -
| 4
BASALT, highly weathered| grey |moist |hard
to decomposed
o 5 -l B
End of Test Pit@ 5, 5'
+6 1 No Water Encountered

PALEHUA, UNIT D

PLATE NO 14

SOILS _ INTERNATIONAL

FILE NOH-0001-F




LOG OF TEST. PIiT NO 13

DATE February 27, '974

EQUIPMENT USED Hopto o . ELEV OF SURFACE 825’
DESCRIPTIO OF SOILS

‘ ' >
owr| T2 Ol w = wlz o v O
zx — >slz o |¥ ! o S z
=D>0c XY ogl--0]|G.> - la = 3 -y w
ZuVICZz a3 - |w o |5|Tw a
Cu~lug ~cngiY o 2 b (o] o n v
gaaliealonsll 5|5 & [afun o | z

= == 7)) O

0% w2l 951% 3 (4 o CLASSIFICATION z 9
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DATE February 27, 1974
EQUIPMENT USED Hoptg

LOG OF TEST PIT NO 14

ELEV OF SURFACE 830’

DESCRIPTION OF SOILS
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DATE February 27, 1974
EQUIPMENT USED Honto -

LOG OF TEST PIT NO 15

ELEV OF SURFACE 836'

DESCRIPTION ___OF __ SOILS
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, SILT, very clayey red sl. mod.
(ML) brown pmoist | firm
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86 23.3
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End of Test Pit @ 5,0'.
No Water Encountered
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LOG OF TEST PIT NO 16

DATE February 27, 1974
EQUIPMENT USED Hopto

ELEV OF SURFACE 851"

DESCRIPTION

OF _ s0iLS
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SILT, some clay ' orange moist| firm
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LOG OF TEST PIT NO 17
DATE February 27, 1972

EQUIPMENT USED Hopto : ELEV OF SURFACE 849'
DESCRIPTION OfF SOILS '
>
ow=| T Sl wlx wlz (i3 w e
e-| =% » w = o o Z
%[0 g>=3 1 5|2 v gly N -
cu~lug<jxa5|Q O 1Z|-u v )
zWanlTh alozalxe 2|3 O |«lal o = ®
Ofgw-a léjmg:o S |4 © 2 5
Ozl vzl Go|% 2 |g O CLASSIFICATION z S
SILT, clayey red |moist| mod.
| (ML) |brown firm
= l J
o 2 l ) enmntE | S S
CLAY, very silty dark |very
(CL) |brown|moist
2]
o 4- e
2] )
& grey
‘ o brown
75 | 27.6 5 |
sl 5-
b 6 e
7 TEnd of Test Pit @ 7.0' ™
__No Water Encountered
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LOG OF TEST. PIT NO 18

DATE February 27, 1974

EQUIPMENT USED Hopto Sl CLtd ELEV OF SURFACE 852!
DESCRIPTIO OF SOILS
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No Water Encountered
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LOG OF TEST- PIiT NO19

DATE February 27, 1974 : ' C an
EQUIPMENT. USED Hopto s o . ELEV OF SURFACE 870'

DESCRIPTION OF SOILS
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‘End of Test Pit@ 5.0’
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LOG OF TEST PIT NO 20

DATE February 28, 1974

EQUIPMENT USED Hopto AP o ELEV OF SURFACE 868'.
DESCRIPT!O o] 3 SOILS
hat o (14 w >
Q&= E¥| Sz B lE [4F o | & | &
Eﬁgi‘gsw-':”w-:’, '__O-I'u__, J o w
cu~lwg Jjxas|o v OISl n )
zUJMImmOZQ.‘r‘f;O afo o = 0
oFalne-al W, 09 Y |ofu 0 Q z
otxl wz| offe 3 [z Lo CLASSIFICATION 5
SILT, clayey red moist| mod.
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- End of Test Pit @ 4,5'
5 No Water Encountered
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LOG OF TEST PIT NO 21

DATE February 28, 1974

EQUIPMENT USED figneq AR ’ ELEV OF SURFACE 865’
DESCRIPTION OF SOILS
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DATE February 28, 1974
EQUIPMENT USED Hopto

LOG OF TEST PIT NO

22

ELEV OF SURFACE 876!

DESCRIPTION OF SOILS
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No Water Encountered
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LOG OF TEST PIT NO 23
DATE February 28, 1974

EQUIPMENT USED Hopto - ELEV OF SURFACE 881'
DESCRIPTION OF SOILS
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LOG OF TEST PIT NO 24
DATE February 28, 1974

EQUIPMENT USED Hopto L o ELEV OF SURFACE 886’
DESCRIPTION OF SOILS
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LOG OF TEST PIT NO 25

DATE February 28, 1974
EQUIPMENT USED Hopto

ELEV OF SURFACE 887’

DESCRIPTION OF SOILS
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LOG OF TEST. PIT NO 26
DATE February 28, 1974

EQUIPMENT USED Hpto ~ - L ELEV OF SURFACE 899"
DESCRIPTION OF SOILS
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, ‘ LOG OF TEST. PIT NO 27
DATEFebruary 28, 1974 : . '
EQUIPMENT USED Hopto ELEV OF SURFACE 894
DESCRIPTION OF SOILS
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LOG OF TEST PIT NO 28

DATE February 28, 1974

EQUIPMENT USED_ Hoptq o ELEV OF SURFACE 905'
DESCRIPT!ON' OF SOILS )
-~ @ w >
ouwrl e - w T wlZ @ 9
3%0’(:50- :3;,%&10—4_}- o =2 5
zmqum?'_‘_UJ’-_mo‘ﬂ-Im - - —
LV~ lwy<SE25|0 ¢ |3 A o v v
ZEalz=aleas|d 510 @ [8far s | 2
otz|"wz| ofle 3 (g (o CLASSIFICATION 12138
SILT, some sand, clayey |red moist firfn
(ML) brown
L 1 4
o 2 -
b 3 -
o 4 - - _' ——————
BASALT, highly weathered| pale mod.
to decomposed grey hard
9 5 ot wnmme -—-——*
highly weathered hard
|  End of Test Pit@ 5. 5'
6 4 No Water Encountered
PALEHUA, UNIT D PLATE NO 30

SOILS INTERNATIONAL

FILE NO H-0001-F




LOG OF TEST. PIT NO 29

DATE February 28, 1974
EQUIPMENT USED Hopto

ELEV OF SURFACE 901’

DESCRIPTION OF SOILS
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SUMMARY OF ATTERBERG LIMIT TESTS

Test Pit Depth Liquid Liﬁxit Plasticity Index Classification
No, (in feet) 4
2 1.5 46.4 10. 8 SILT, (ML)
3 | 3.0 43,1 10. 8 SILT, (ML)
6 3.0 44.8 | 17.2 CLAY, (CL)
8 . 3.0 44.0 11.4 SILT, (ML)
22 4.5 43,2 18.0. CLAY, (CL)
.27 4.5 40.0 15.5 'CLAY, (CL)
~o00o0 -

SUMMARY OF SIEVE ANA LYSIS

Location
Sieve No,,
420
#40
#60
#100

#200

‘ Test Pit i\Io, .’

% Passging

100

92,7

90. 2

- 86,2

83.4 '
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PLATE NO. 32
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PERCENT CONSOLIDATION

CONSOLIDATION TEST DATA

PRESSURE IN KIPS PER SQUARE FOOT
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CONSOLIDATION TEST DATA
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SUMMARY OF CB R _TEST

Location : . T. P 6 T. P, 27
Soil Description .~ CLAY, (CL) CLAY (CL)

dark, red-brown red-brown
CBR @ 0. 1" penetration 5.2 R 3.1 |
Expansion, % 3.8 | 3.6
Moisture Content, % | 24.5 o 21.4 -
Dry Dénsity, % S 96, 8 o | 98. 5
Liquid Limit s 40.0
Plasticity Index | 17.2 B 15.5 -

PALEHUA, UNIT D PLATE NO. 35

SOILS INTERNATIONAL FILE NO. 1-0001-F




MOISTURE CONTENT IN PER CENT
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- \\\& | ZERO AIR VOIDS CURVES
130 ' ~
) MAXIMUM DENSITY = 100.0 pcf
OPTIMUM MOISTURE = 27.0%
SOIL DESCRIPTION
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SHEAR RESISTANCE (ksf)
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APPENDIX B

SPECIFICATIONS FOR CONTROLLED FARTHWORK




SPECIFICA TION FOR CONTROLILED FEARTHWORK

PALEHUA PD-H, UNIT D

General

The designation ''controlled earthwork' is applied to cuts and fills »
constructed and inspected by the Soils Engineer (a registered Civil Engineer)
" who shall approve all foundation preparation, fill material, methods of
plac?ing and comiaactiori and perform field density tests and inspection during
grading. Written approval shall be issued upon completion of cuts and fills.
No deviation from these specifications shall be made except'upon the written
approval of the Soils Engineer, the Federal Housing Administration and/or
other public agencies having jurisdiction.
Clearing And Grubbing

All timber, logs, trees, brush, roots, grass, buried rubbish, decayed
matter, or other deleterious material within the areas affected by the grading
shall be removed or otherwise disposed of in a satisfactory manner.
Foundation ?regaration

Areas upon which fill is to be placed shall be uniformly scarified to a
depth of at least six (6) inches until free of large clods, brought to the proper
moisture content and compacted until the density meets the requirements as
hereinafter specified. To permit an allowable bearing .capacity of 2,500
pounds per square foot and settlement of less than 1/2 inch, all loose material
shall first be rem;)ved.

Loose material to be considered on this project includes any existing

fill, the stockpile material, soil disturbed by the clearing and grubbing
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operations and any soft natural soil in building areas. The loose material
may be reused as fill, provided that it meets the requirements for fill
material as specified herein.

Any expansive soil encour}tered under building areas shall be removed
to a depth of at least eighteen‘ (18) inches below subgrade and replaced
«~with non-expansive soil; or the subgrade shall be pre-saturated to a depth
of eighteen (18) inches, to a moisture c’ontent of at least three (3) per-
cent above optimum moisture prior to pouring of the slabs.

Recreation areas shall be inspected and tested for expansion and com-
paction. Where conditions require, such as under recreation area slabs,
the necessary modifications shall be made by the Soils Engineer.

If lava tubes or voids in the basalt are encountered during grading, they
shall be opened, cleaned of all loose or deleterious materi.a'l, and backfilled
with clean gravel. The last two (2) feet shall be filled and compacted with
the on-site, fine grained, n‘On-expansive, silty clay or clayey silts.

EFill Material

When the material to be used as fill contains large rocks or hard,
cemented lumps that cannot be broken readily, such m;terial shall be
placed in open, non-structural fill areas or removed from the site. All
large boulders, which cannot be broken down to a maximum diameter of

six (6) inches, shall be removed or stockpiled for use other than as an
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engineered fill, If placed in open areas, the boulders shall be well
distributed throughout the fill and surrounded by sufficient fine soil so as to
fill the interstices and produce a dense fill without voids. No rocks over
three (3) inches in greatest diameter shall be used in the upper one (1) foot

of fill, Jetting will not be permitted. All material to be used as fill shall

be approved for the purpose by the Soils Engineer. No soils shall be imported
to the site without prior approval by the Soils Ergineer.

Compaction Requirements

All fill shall be placed in uniform layers not exceeding eight (8) inches
in loose thickness, Each layer shall be thoroughly compacted completely to
the edge before the next layer is laid thereon. Compaction shall be obtained
with the use of conventional equipment designed for the purpose. The
incidental compaction achieved by the passage of hauling ulnits over the fill
will not be considered adequate.

Each layer of soil shall be brought to a moisture content sufficiently
close to ''optimum moisture' to permit the required degree of compaction,
the 'optimum moisture' being determined by ASTM D - 1557. If the soil's
moisture content is too high or too low, it shall be adjusted by suitable
means before placing. Compaction of each layer of fill including slopes,
berms, etc., shall be continued until the density as dgtermined by the field
tests reaches a value of at least ninéty (90) percent of the maximum indicated

by the aforementioned methods. In lieu of compacting the slopes, the
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embankment may be overfilled and then cut back to adequate compacted
material. In roadway areas, the uppermost twelve (12) inches of the sub-
grade shall be compacted to ninety-five (95) percent of the maximum dry
density.

In all cases where the ground slope is steeper than five (5) horizontal
to one (1) vertical, the e:%isting ground shall be benched as the fill thereon
is brought up in layers. Any existing ground slope flatter thgn five (5) to
one (1) shall also be benched if the Soils Engineer considers such to be
necessary.

Cuts

All cuts shall be made to the lines and grades as shown on the project
plans. A1l cuts shall be inspected and approved by the Soils Engineer.
Where conditions encountered require, he shall direct the.necessary'modi-
ﬁcatiqns to be made.

Drainage

Care shall be exercised during rough grading so that areas involved
will drain properly. Water shall be prevented from running over the slopes
by temporary berms.

Field Testing

The Soils Engineer shall be notified at least two (2) days prior to the
start of grading. A pre-grading conference should be held between the

parties involved so as to discuss method of operations, site probleras and
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scheduling. I'ield density tests will be made by the Soils Engineer, subject
to the approval of all public agenciés having jurisdiction. When tests or
inspection indicate that the density or uniformity Qf any portion of the fill is
ina.dequa.te, that particular portion shall be removed or reworked until the
required density has been satisfactorily obtained.

Prior to the pouring of building slabs, presaturation tests shall be taken
in areas where presaturation is required.
Supervision

At all times the Contractor shall have a responsible field superintehdent
on the project in full charge of the work with authority to make decisions. He
shall cooperate with the Soils Engineer in carrying out the work. Any
instructions given to him by the Soils Engineer or his duly appointed repre-
sentative shall be considered to have been given to the Contractor personally,

" Rainy Weather

No fill shall be placed, spread or rolled during unfavorable weather.
When the work is interrupted by rain, operations shall not be resumed until

field tests by the Soils Engineer indicate that conditions will permit satis-

factory results.
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