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T Gentlemen. .

. Subject: . Golf Course Subdivision Unit No.'2',,f
. . ‘Preliminary Soil Report = . _ '
(for site grading design purposes)
Tax Map Key: 3-9-11 :
Chapter 23, Revised Ordinances of
Honolulu, 1961 As Amended . :

. The Resort Division area consists of resort, apartment and residential
subdivisions. -

'rrluln accordance with your request, preliminary soil explorations were made -
.~ to cover the general area. This report concerns only the preliminary Do
v . soil explorations at the site for the proposed Golf Course Subdivision ..ol 0]

“Unit No. 2, Maunalua, Oahu, Hawaii. : :

" The borings generally indicated tan and brown. sandy and clayey silts
.~ to about 10 to 20 ft, the depths drilled. Black sand was encountered ,
. in Boring Nos. 25 and 26 below.1l5 ft. Boulders or rock was encountered-
’}j,in Boring Nos. 29‘and 34 below 15 ft.. - S

. ;n;.A low ridge extending from Koko Crater cuts across: the west side of the
site. . .

©. Some grading and filling of the site are contemplated., The earthwork
.. should be done in accordance with the requirements of Chapter 23, Revised

" .. Ordinances. of Honolulu, 1961 As Amended and the recommendatlons contained

357herein. . : R :
"K~L1ght apartment structures may be constructed with ordinary footings or
;ﬂ_foundations.__ii R L Ve e e




| KAISER-AETNA, September 19, 1970 B - 2

" High-rise buildingsvin the area will probably require relatively simple

foundations: However, additional explorations should be made for the ,'»Q”V'
design of a spec1fic structure and location. [

The report includes a Boring Location Plan, boring logs, 1aboratory
test results, recommendations and limitations. '

Respectfully submitted

' WALTER LUM AssochIEs';INC1~ﬂ<ﬁ‘

-'{.Ezra Koike

Professional Engineer
'ﬁfHawaii Nb. 1450
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~ PRELIMINARY SOIL REPORTV_

.. MAUNALUA, OAHU, HAWAII © =
-; TAX MAP KEY: 3-9-11

. FIELD EXPLORAIION o

x';':are shown on Figure 1 Boring Location Plan.

' sThe borings were made with'3'and 4-in; diameter augers using tunésten~f'

GOLF COURSE SUBDIVISION UNIT NO 2

- SCOPE OF EXPLORATION -

wi The Resort Division‘area consists of resort, apartment and residential
Ti;_subdivisions.‘ This report. concerns only the preliminary soil explorations‘f?i:ﬂ
.I:p5at the site for the proposed Golf Course Subdivision Unit No. 2 at :
o Maunalua, Oahu, Hawaii. The limits of this area are- shown on- Figure 1. nfhdﬂf"‘
:Ji”aiThe purpose of this exploration ‘was to determine general soil conditions *

zli_for site grading.

“.rThis report includes field exploration, laboratory tests and general

o recommendations for site grading and 1ight building foundation dBSign',:ﬁ:V”"' .

Twelve borings were made at the site. The 1ocations of these borings

carbide bits.' Soil samples were recovered with a standard split spoon‘iffg‘f}'

'5fdriven with a 140-lb hammer falling 30 inches.ukf:fv"-itf



' Q o ‘Soil samples were visually observed and subjected to appropriate tests

in the laboratory. Based on viSual observations and laboratory tests,‘ RS

._;the soil desCriptions 1nlthe,boring logs are~generally made;in‘accordance

" with the "Unified Soil Classification System."

* . LABORATORY TESTS

' Laboratory tests for Onnsite‘soils included:' natural water contents;;

aﬂ Atterberg limits, specific gravity, sieve analysis AASHO T-180-57

”Jil'density, expansion and CBR.

‘“Vl‘.A list of the standard field and laboratory test methods used for this;n

'1'pr03ect is given in the Appendix.u

ﬂ”A summary of the laboratory teSt}results'is.given in lable.IA.7ﬁ'p"“

- GENERAL SITE CONDITIONS
' The proposed subdivision sitefis‘about,l;SOO ft north of Kalanianao1e‘.7

i.Highway‘and thezcenter'ofithe*site is generally west of'Ehukai Street.yqn

9;The site generally SlOPeS downward in a southeasterly direction at about .

f12 to 5% gradient.

A low ridge extending from the rim of Koko Crater cuts across_the west

L t»'side'of the site. ,’

fif%ﬁ“ﬁif?~Houses, sheds and pig pens were located along both sides of Ehukai Street.“

L"r( Pig farms were. previously located in this area and a nursery was 1ocated

‘7.gon the west Sidquf Ehukai‘Street},fi;vf{ZZ



:f- Water was not noted in'the borings during’the:field:eXplorations{

;’LffFor more’ detailed descriptions“of soils eanunteredfinjtheidrill boles;;r

- . refer to the boring 1ogs.-

' DISCUSSION AND RECOMMENDATIONS

At the time of the fleld explorution, ground cover consisted mostly
~of kiawe and koa with some areas of tall grass. Subsequent fires have

- burned off most of the growth'and many of the existing structures.

INTERPRETATION OF SOIL CONDITIONS

From the field exploration, the soils at the site may be described as

- follows:

Tan and broun.sandY'and clayey silts with'mudrock‘to“"_;:_i
'1:_ about 10 to 20 ft,tthe depths drilled.‘dblackssand waatl>%

.encountered in Boring‘Nos.-ZS and 26 at . about l5—ft 8

depth. Boulders or rock was encountered 1n Boring Nos.~

29 and 34 at about 15-£t depth. :

- cuts and fills generally 1ess:than:about'10 to 15 ft'in'beight;jf?f”ﬂ]ﬂ.'“

The proposed plan:is to'gradegthe site for apartment,development With'rﬁ:}

. Site Grading

All Surface vegetation and miscellaneous debris should be
| cleared and removed prior to site filling. Localized soft

}fopockets encountered during site preparations should be




g (. R "‘:'exca\‘rated‘and b’ackfilled with compacted select material. e

':J_ Provi31ons to: drain the site should be . included during and

. u;n; after the completion of filling operations. S

”?Fﬂ Grading work.should be‘done}infgeneral conformance‘withl}f. B
" the requirements'of Chapter 23,'Revised Ordinances of

" Honolulu, 1961 As Amended.

_For the comstruction of fills, the following.isvrecomnendedff
':1.;fRubble,.loose‘bOulders and unsuitable '

- 'materials should be.re_moved. L

‘.if;,zé}foid cesspools should be'éécurately located'jf

7sion the grading plan and backfilled before 'ffﬁ,;f.'ﬂ":hxff.m L

(‘ : : . any. grading work is started. ,

.,1,31f:Hard surfaces along existing access roads
7*{'should be scarifed down to stiff soils
"7sfand-recompacted to match”the‘dens1ty'of_1f

'f the surrounding soils.

“f.é.y'Loose surface soils along the sides and bottom ik
' 5i;fof natural drainageways should be removed where

'*jf:7fills are contemplated.

B fSuhdrains should be placed in a herringﬁone

f*pattern along the bottom of natural drainageways

i?or dips before the placement_of fills.”




. P 5. .' Fi-ll.‘matexv'ia’l may be approved On'-site‘ or - \"'( a
| : borrow soils. If practicable, £111 m?tetialjhftr‘:l :

imported'to the:site Should'be select 80115 ﬁﬁfjéiff,':ﬂd‘

With the plasticity index generally iess ."2FLEeF

A.than 20.

.Anﬁch'Fills shonld beiconstructedvin»aporoximately‘f;;h””
.V'lliileoel'layers starting at the lower end and’
workinévupward. Where fills are made on
- sloping areas steeper than about 5 horizontal.t
itol vertical, the ground at the~toe of the
£111 should be benched to a generally level
B condition. As the fill is brought up, it
s (’ ' __“:_"v',sho‘uld be conti_nually keyed into the stiff “ \ \ :
| o - :”‘b;natural.gfound by cutting.stepS'into>the T
l.g.slopes_and compacting the_fill into these |

' ‘steps.’

-_7}; Fills should ‘be laid in 6-in. compacted layers;;\R el

'with a relative density of at least 90% of

‘;-AASHO T-180-57 density.

“38,1 if boulders are_propoéed to be used in the.
'yiconstruction of fills, they‘should generally o

Vf>fbe placed along the ‘toe sections of. fill

1v;;hslopes and outside of probable building sites.ﬁ“?V-ﬂ;




l&f!Before placing any boulders,‘the subgrade
h,should be stripped to stiff natural ground and :
' shaped‘to drain. A ‘layer of granular'filter'?
-E:material should be placed on the subgrade and
i'the boulders placed on the filter layer. Ihe;;;
%lvoid spaces. between boulders should be"filledfjfﬁ
;w1th granular materlal. A blanket of filter f
o Qjmaterial should be placed against the boulders
‘fff;before any earth fills are placed against the 1

rvboulders.> See attached sketch Flgure 2.;>Wi

'”(fSlopes

i'In general, cut and’ fi11 slopes of 2 horizontal to l vertical :

.ot flatter should be used.

:“Vlulf'slope heights (top”to.toe)'of greater than‘lS.ft ares’
. cons1dered 8-ft wide benches should be placed at height

‘“intervals of about 15 ft in. both cuts and fllls.cg

. For protection'against erosion,'the runof £ fromirainstorme'
”_.should be diverted‘by'berms:or-ditches'away;from slopesﬁilu
fu-whenever‘practicablepi A

: The surface of flll slopes should be compacted by cat-trackiné*

or with a sheepsfoot roller.




J. o In .gen'era‘l,‘slope iﬁlanting is recommended on '_eut: and f111

~slopes to minimize erosion.
. )
. Foundations

R

Light, short-span apartment structures may be constructedﬁat

the site with ordinary”footinga or foundations. ' -

" High-rise buildings in_tbe area will probably require relativelyi;fng
" simple foundations. However, additional explorations should be; .

- mgde.for*tha deeignuof a,speeific structure and 1ocation.“

v:For heavy or 1ong—span or multiple—story structures, foundation
| :explorations should be made at each building site to evaluate ]

»ﬂ}fthe grOUnd_eonditiona before foundations,are designed.ih

lheifollowing maylbe uaed as'a éuide for_founaation deaiénlfori
j?light 2 to 3—story light structures. ) | ” R
Aﬁyl.; Bearing values for a given soil vary uith the‘;
'b'rji'81ze,and depth of footings.m For light ‘2 tol
"f{JS-story, short—span structures, bearing valuee

| Lﬁﬁof about 2000 p s.f. may be used.._

gffAnY«portion'ofva building that is over anlold i

_T*fcesspoOl:éhOuld;be‘designedito.span‘thelgesspool

“ fIf soft spots or pockets of loose material are

,encountered 1n fo ting excavations or below .a




'fpubuilding area, they should be excavated and
.;,'replaced with compacted select on-site or

'~'.borrow soils. - k

” ’4;1'Concrete slab on ground should be placedloverax
75;13 base course of 4 in. of well-graded gravel
‘less than 3/4 in. and greater than 1/4 in._in_

'5ﬂ'51ze. The subgrade should be. compacted and

:fshaped;to a level suxrface or to drain,_if '?1
id.fpracticable, and generally should be kept |
" _slightly higher than the finish grade outside ..

". " of the building.

'l“iS,f{In general buildings and structures should b

.h placed about 15 ft from the tops of slopes.

'fftf«6,lf00nstruction of retaining Wallsrop’lePeslﬁ '

.\ should generally be avoided..

/. Good surface drainage'away from thé fouudation o

ﬁ'?of structures should be maintained and the site.?
uishould be graded at all times to prevent ponding

‘offwater.-.vf

Z'Roadwax
_f In general, a rough estimate of the roadway pavement thicknessifg
for the light residential traffic anticipated is as follows.

féjl Wearing course - 2—in. asphaltic concrete.f

C 26 ;Base course;;':- 6~in. base course - over a
FERR R '.prepared subgrade. '




C. ',;"-'»"_-"-'gj;:;_::_.v_““,'Provisions should be made in the contract documents to allow'...v' RN

'Vfor local adjustments regarding subbase requirements in the

Afield as ground conditions are exposed at subgrade 1eve1s.:~ifcﬁf7-“

~ The® subbase thickness will depend upon the type of material :ipbflf

- within the top 2 ft of subgrade.,

i'pThe subgrade should"be‘compacted and shapedvtO'drain.' To
avoid the ponding of water and softening of the subgrade at
jiih'low points weep holes should be placed at subgrade levels‘?”
g'.u}through the walls of catch basins which are placed An’ these.!

low areas...

| .;.U'tilities 7 7
R 'isﬂt;i'iifa?;iiAlthough the probability-of differential settlenents in i”
O '- localized areas is 'slight in th,is area', utiil.i.t'ie's should’ "
: Vlf{?t_be placed ‘after the fills are constructed. Utility lines
“‘i:f‘gigit?ff';: 'should be designed with flex1b1e joints, particularly where

. ,lines are connected to structures. Gravity flow 1ines should

"be made_as.steep as‘practicable.

Unforeseen or undetected conditions may occur in 1ocalized areas and will B

have to be adjusted and corrected in the field as they are’ detected.;f




PROPOSED SPECIFICATION FOR EARTHWORK i

-: | GOLF COURSE SUBDIVISION UNIT NO. 2

" General Description -

ThiSuitem shall consist of clearing and grubbing,iremoVing'of'

ex1st1ng structures, preparing of land to be filled excavating and
‘ iﬂ}f filling of the land, spreading, compacting and testing of the fill, and~

ILJSubsidiary work necessary to complete the grading. jf 'f V_f'v, : '”-i{fja;f“

- Clearing{ Grubbing and Preparing Areas to be Filled

Vegetation, concrete slabs and'rubbish Shall be removed and disposedﬁgbﬁﬁifl,fi

. of, leaving the disturbed area ﬁith a neat, debris-free'appearance;

Vegetable matter shall be removed from the surfaCe upon which £fil1l
‘ Z!;,fZE ”%jWiS'to-be placed. Topsoil and stockpiled soils shall be (1) stripped to

fostiff natural ground or: (2) scarified and recompacted before the placement

.tyof,fills. Topsoil encountered at finishvgrade shall_be scarified andﬂv;.
erecompacted. i | . k - | | ‘
Hard surfaces along the existing access roadsbshall be scarified
ﬂidown to stiff soils and recompacted to match the density of the surroundlng
513011 before the placement of fills. | - | | |
Cesspools shall be flagged in the field and accurately 1ocated on
:?;'the plans and backfilled before any grading work is started.f The procedure:

) ;E“for backfilling of cesspools follows in the section "Backfilling of Old

V 3’ﬂ_'Cesspools

HHHHH




 Where fills are P?épsséd in sidehill areas and_gullies;vloose materialglgw'frdqi
o :;I‘»along"the bottom and the sides shall be stripped dova to e G
B ground before‘the‘piacement.gflfills; New fillsvshallihe kéqu iﬁto;thg'_:lhlhl
iv'stiffinatural ground; ' o S
_Subdrains shall be Placed-along the bottom and'sides of tﬂé natural
"iidrainageways before the construction of fills. ~The locations of subdrains;iiil7'

'7%ﬁ'should be determined in the field after clearing and grubbing.<

Where fills are made on sloping areas steeper than 5 horizontal to

- ﬁt!l'l vertical, the ground atvthe toe of-the slope shall be benched to a . o
;F.generally level condition. Aé-:hé fill is brought'up,:itgshall be
"7.¢°ntinually'keYed'into the stiff naturalvgroundbby the'cutting bfﬁsteps
l:';&linto the hillside“and compacting the £il11 into these steps. Ground slopesgg_@'ﬂfj;‘}
,ﬁ;‘which are flatter than 5 horizontal to 1 vertical shall be benched when i;.%;:ﬂ7ff

| considered necessary by the Soil Engineer. .

o

o Materials‘g

rill materials shall consist of approved on—site or borrow soils. ;5fj

:‘.The soils shall contain no more than a trace of organic matterr Fill

'er'material imported to the site shall be select soils with a plastlcity

. index less than 20.

- Placing, Spreading and Comipacting Fill Material

- The selected £ill material shall be placed inlevel 1ayers-which;g hf”
“3¢iwhen compacted, ~shall:not exceed 6 inches, Each~layer shall be spread
~ . evenly and thoroughly blade-mixed during the spreading to insure uniformity

‘l'.of material and water content within each layer. B -




‘ : No rocks or cobbles shall be allowed to nest and voids ‘between rocks
- :"nust be carefully filled and compacted with small stones or earth.
_ When the uater_content of the fill material is uell below the optimum stu'ﬁ' .
t‘for-compacting purposes, water shall be added until the water‘content o
' assures'a thorough bonding during the compacting process. |
When the water content of the material is well'above the'optimum
o for compacting pdrpoSes, the £111 material shall,be-aerated by blading or
: by other satisfactory methods.until the water content is near the-optimum.
| After each layer has been placed, mixed and spread evenly,'it shall
f-l hbe'thoroughly compacted to no less than 90% of maximum density in.accordance;ti'::4

- .with AASHO Test No. T-180-57 or other comparable.density tests. ' Compaction . . .

"+ " shall be with sheepsfoot.rollers multiple-wheel pneumatic—tired rollers ifj

df{”or other acceptable rollers which shall be able. to compact the flll to .
ibq the specified density. Rolling_shall.be accomplished'while the fill-
4;mater1al is near the 0ptimum'water COntent; The rolling of each layer_
'“lshall be continuous over its entire area and the roller shall make ~tfaw
‘V?suff1c1ent.passeslto insure the’ obtainment of the desired densitya'u‘
Field density tests shall be made to get an indication of the
'e{compaction of the fill._ Where sheepsfoot rollers are used, the soil nay
' be disturbed to»a'depth.of»several inches., Density readings shall be taken

" as often as necessary in the compacted material below the disturbed surface

'”When these readings indicate that the denslty of any 1ayer of fill or o

S fw_portion thereof is ‘below. the required 90% density, that layer or portion :f

'?lifshall be reworked until the required density has been obtained;'it'




‘ oo . The fill operation shall be continued in 6-in. compacted layers as S o

sPe°1fied above, until ‘the. flll has been brought to the finished slopes ;*.ﬁ B

fﬁlff; and grades as shown on the: accepted plans..t

Backfilling of Old Cesspools ~

The following procedures shall be followed for backfillingz

'f:_(l)l Sludge Removal -
| Remove the sludge from the bottom: of the old cesspool

’3j'by (a) pumping or. (b) by clamshell or any other suitable

;:way.‘ The material shall be disposed of away from the r?V‘
f‘site. The completeness of removal shall be verified by :flfffia,l;

5 probing and shall be less than 12 in. at the bottom.

‘Granular Fill (below 3 ft from finish_grade)
bll'*»'Use granular material, graded from 6bto 0 inches. "The‘@*ﬂ5
?5ff1nes paSSing the No. 200 sieve shall be less than: IOZ.f

f5uf:¥ The. materials shall be placed in thin layers (12 in.

3 ,maximum)'and compacted with vibratory equipment to_90% ‘

fl of AASHO-T-180-57 density. Ramming each layer into -

place with a clamshell bucket will be allowed. . The S

granular fill shall be wetted before placement into thefﬁ?4

Vﬁ_cesspools. Sufficient compaction tests shall be

bﬁ"f?conducted to verify that 90% comPaCti°n,is obtained by 3

"ﬁthe construction method selected.:




(3) Top 3 Ft of Fill

Linings encountered in the cesspools within the top 3 ft
~ from finish grade shell be removed;. The £ill within the

top‘3'ft from finish grade shall be constructed from on- -
site soil in thin layers (6-in. compacted'thickness).to

90% of AASHO.Tél80~57 density. The material at finish

grade shall'blend with the surrounding soil;.

|Excavation

Suitable material from excavation shall be used in the fill and

unsuitable material from'excavation shall be diposed of..

" Boulder Fills

If boulders are proposed to be used in the construction of fills,

"”;they shall be. placed along the toe section of slopes and at locations
iindicated on the plan. The subgrade shall be' stripped to stiff natural
| ground and shaped to drain. A laYer of granular filter material shall be 'fifl
("lf‘placed on it. All voids between bOulders shall be filled with smaller
if“;,'granular soils. A blanket of_filter.material:shall'be placed:against
i; the bOulder'fill-before;construction ofnearth'fills behind or:above the':l;)ﬁii;7 =

g?'rboulders.

‘:.Unforeseen'ConditiOns

If unforeseen or undetected critical soil conditions such as. soft ' '1

"4?fbispots are encountered during ‘the field operation, corrective measures

, d'frshall be made in the field as. they are detected. a;,ii;;fl'i




”l;.Rainy Weather

. No fill material shall be placed, ‘spread or rolled during unfavorable
Mfweather conditions. When the work is interrupted by heavy rain, flll

A'fioperations shall not be resumed until field tests indicate that the water ? ‘

-

:;;content and density are as, previously specified__ﬁsj




" BORING LOGS

h'Symbols used generally are. 1n accordance w1th the Unifled Soil
: 013351f1cat10n System. : :

h_Where a parenthesis "(MH)" is used, the soil sample was. cla551fied
by visual observation of the sample recovered.f - L

fﬁ'Where no parenthesis "MH" is used the soil sample Was’ classified Q'“
,.from either the tterberg llmits or’ sieve analys1s test results.f"
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~ LOCATION

Maunalua, Oahu, Hawaii

Field Party

JULY 14,1970
HALHIDA , MAESHIRO '

Tax Map Key:

©3-9-11

4' 4

Type of BoringAUGER' (5‘50'!—1 Dism.

HAMMER:
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Datum
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Water Level NOT NOTIGED
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MOISTURE-—DENSITY CURVE (AASHO T-IBO 57, METHOD A)

PROJECT: GDL,F’ CDuKﬁ‘E/ SUBDNISION -UNIT ’1.

LOCATION MMA_U&L_ LOANM | _ELMML

- SAMPLE NO.: 27 _4SURFEACE

130

120

DATE

" DRY DENSITY (RC.E)

1o '

100

770

" 60

(AU O TeNST ] [~ %5 [ P2

90 |

AGGREGATE : Y4 MINUS
" MOLD SIZE: _4" 4 44"

SAMPLE DESCRIPTION: LANN\%H BROWN %NW fyui

HAMMER : 1CLB5 1B DROF
~ LAYERS: L
BLOWS: _2% TeR \LANER

“|LeR0 KR VOLby CURNE

[ePeufic arAVIN - 2.67 |

N
5=
s

PPrMud MowTiRe coliten 1472676 &

20 w0

e e e

“ " WATER CONTENT :- (%) ' =
BT SO B WALTER LUM ASSOCIATES, INC.

T Tavn, STRUCTURAL, SOILS ENGINEERS

50 60
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AMOISTURE—DENSITY CURVE (AASHO T-l80 57 METHODL_)

 LOCATION: MAUNALUA _OAHY _HAWMI o
. SAMPLE NO:_74 4SUREACE . LAYERS: _G
- SAMPLE DESCRIPT 10N:_BROWN CLANEY AL WITH eaup sLows: 25 Pen UAYER,

” . 130 _

120

DATE

“'DRY DENSITY (RG.E) . 70

1o

90
80

710

0 e . 200 0 30 40 7. B0 60

100

PROJECT: GOLF wu%a 6uBD\\/ 5)0N UNT 2 °

AGGREGATE: /4" MINUS
 MOLD SIZE:_4"<¢4.29"
HAMMER: 12LBS. 18" DRoP

TERD (AR VoI, CURNE | -
SPEUPIL AR~ 2.2A " |

UM DR DERATR— BEG

2

/ .

v
)l

NEN

OPTMUN MoXfTURE CPNTENT - 24.[%fo

 WATER GONTENT (%) .-

CIVIL, STRUCTURAL, SOILS ENGINEERS

WALTER LUM ASSOCIATES, INC. E

5510 sy 5.
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© CBR TEST

' PROJECT®  GiOLF COURSE 5UBD}V)5)ON-'UN)T.'Z.'L

Qoo

g0

LOAD (PSI)

B
Q

160

40

2@

jeo

s
Q

. TEST RESULTS:

© ' MOLDING MOISTURE, %. _. 40.2
-+ MOLDING DRY DENSITY, P.C.F_T40
- CBR@ O." PENETRATION__ %.\

LOCATION: MAUNALWA, GAHW, BAWAN |
SAMPLE NO' 11- 4UsfACE

SAMPLE DESCRIPTION: kaWN <\LT‘{ SAND W/GFAVEL

. CBR PENETRATION DATA

PENETRATION
(INCHES)

LOAD
(Les)

LOAD
(pst)

0.028

ko

10

0.050

15

25

0075

&z

19

0.100

€0

2%

0028

1o

21

0.180

Vo

4%

01786

\4o

41

0.200

160

CON

0.260

190

Y -

0.300

e

1

L1

/’)é&g € o) PENETEATdN 6% g

}4; CRL E’&H@‘.(‘Rk‘.("’"\v-'-%lllo > ?).\ :

7

e e ez o3 o4

PENETRATION (INCHES) "

DATE 14810 py_ &M
DATE _5-219 _ py_ %7

0.380 .

150

[

0.400 .

290 |

Ay

0.450

2095

o2

_0.500

%0

117

WALTER LUM ASSOCIATES, INC.

vAGGREGATE _‘,LM_Ih_l_Ui_
' HAMMER WEIGHT _{0LBS
' 'HAMMER DROP
" No. OF BLOWS _ D2~
| No.OF LAYERS _&:
o5 .

\ 2"

CIVIL STRUCYURAI. SOll.S ENGINEERS




. CBR TEST

*®

‘.:"PROJECTt eox_f c,wnee—: SUBD\Vtﬁ\QN UNIT fz B

. LOCATION! MPMNP«L\AA OAHV\ \M\WM\

SAMPLE NO: _17 HUREACE
o SAMPLE DESCRIPTION JAN-?)RD\NN le'[‘{ SAND

450 SN IS SN R I | S 4 CBR PENETRATION DATA
' ‘ o / PENETRATION | LOAD | LOAD
/ (INCHES) (L8s) |. (PsI)

S - . S 0.050 Qo | %o
3601~ , ‘ : ' — e —— | o078 |[240 | @O
: " 0.100 200 | (720

- S R - _ €, O PENUTRAJNON - \1 2200 0128 [#Me | 9
Bt S 72 & e | o180 | b0 {7203
_ o - : ' , , 0175 109 |25

: e : 4 S ’ — 4 | o200 [415 | 7298

v ' T | o280 [g70 [207
.0.300 o116 41

N ?ﬁfﬁ‘i’*o@“f%Nﬂm‘v“”‘f’lm ST N N (T TTN T2

.

Y
LOAD (PSI)
-
?

c | . v | ’ _ , ) . . 0.400 Hqe | 341
lgot : , ~ - _ _ — . — 0.450 WwWi% | 419
- _ / , o = : : 0.500 1265 499

HAMMER WEIGHT __1O\.BY
g . : HAMMER DROP__ 1"
) JF’ - - : 1% :
- '/ ' , o E SR No. OF BLOWS _Sl -
N / . _ R I IR No. OF LAYERS _D - _
T TR raa— ‘as'-'_" T

PENETRATION| (INCHES) ~ . L

ol ) o2 o

-~ TEST RESULTS:

" MOLDING MOISTURE, %. 727
.-’ MOLDING DRY DENSITY, P.C.F_ 44
“- | ' - CBR@ 0." PENETRATION__14.9

S B //[ —T T — 1 AGGREGATE _4" MINUS

o

‘ pra\’
. NA %4
&0 OINAT 0

R £ @l By 57 _CIVIL STRUCTURAL, SOILS ENGINEERS
© ... DATE __ “\@ )

. DATE 5;'4?'10_ | BY _B.-M. o R " WALTER LUM ASSOCIATES, INC. E
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\_.f

p" A . . .

‘. leco

oo ;QBR PENETRATION DATA
. . |peneTraTiON | LoAD | LoAD
(INCHES) (LBS)| (PSI)
B 2ad 0.025 o | 21
| : | o050 220 |17 .
1o° — 0.075 90 |20
. o 0.100 zle | o
g0 | [Lotzs  [110 |23
o 0.180 o\0 |10
= 0178 qe [»o7
s Ge0 o — 0.200 coo 393
o e o e 0.250 |[11LO [ 227]
S foo o / . , _ 0.300 11340 |44
R T I %@R ©| o PENETRATON] = 0380|1505 | 507
- / o : w’,ssﬂ.o 0.400 {oTo | 587
00 »
— el
o - %%M‘-“WNBTRW*W =1%%i0-|23.0 o
oo 1 1 T ‘ AGGREGATE Yo' MiNU9
} / | HAMMER WEIGHT _\OLp5
P - HAMMER DROP___12"
2 No. OF BLOWS__ 50
2 oo o2 03 D 04 . 08 oo o
oS‘M vf“’l ' J‘\ PENETRATION = (INCHES) '

CBR TEST

PROJECT? GOLF COURSE. SUBDIVISION — UNIT 2

LOCATION: MAUNBLUN OAWM , MAWAN

SAMPLE NO* _79_SUREhCE

SAMPLE DESCRIPTION: eﬂowu' CUAYEY ST wlsmo

*erEST RESULTS*

. MOLDING MOISTURE, %. __ QL
~*:, MOLDING DRY DENSITY, P.C.F. 41
"1 CBR @ 0.I" PENETRATION__422.0

" patE A2elo sy M.

1. DATE %’"T? BY . »'.S T, :

~ WALTER LUM ASSOCIATES, INC.
aviL, STRUCTURAL, sons ENGINEERS

e'
N
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Ll 3.”

‘ E Casagrande grooving tool.

- GENERAL TESTING METHODS

EXPLORATORY BORINGS AND SAMPLING

‘; Méthod for soil investigation and sampling
- by auger borings (Tentative)

vMéthod for thin wall tube sampling of
soils (Tentative) '

Mcthod for penetration test and split _
- barrel sampling of soils (Tentative) -~ '

" LABORATORY TESTING

" Grading Analysis

. Siéve analysis of fine and coarse
_ aggregates

Amount of material finer than
No. 200 sieve in aggregate

lAtterberg,Limits

Determining the liquid limit of soils,i; el

Substitute

Tests

. conducted from natural moisture
- content unless noted otherwise.

" Modified as follows:

Calculating the plasticity index of
solils :

§pecific Gravity

Specific gravity of soils
Modified as follows:

" Expansion and CBR Tests

80000

Expansion test and California Bearing
Ratio (CBR) '

'“Q'Compaction Test

Moisture-Den51ty relations of soils‘v
using a 10# rammer and an 18" drop -

‘ ' Unified Soil Classif,icatiqn- o

500 ML Pycnometern“

- ASTM Designation: D 1452-63T

"ASTM DeSignation: D 1587-63T:;_.

ASTM Designation: D 1586-64T

 AASHO Designation: T 27-60 .-

| AASHO Designation: T 11-60

. AASHO Designation: T 89-60

.. Determining the plastic limit of'soiis‘i:il:ff AASHO Designation: T 90-56 . -

AASHO Designation: T 91-54

- AASHO Designation: T 100-60

Section VIII - TM 5 530
"Materials Testing" by Headquarters,
Dept. of the Army

' AASHO Designation: T 180-57

' Designation E-3 from “Earth
Manual" by the United States

Department of the Interior .

" Bureau of Reclamation




. Laboratory shear test using
the Torvane

Soiltest,

iBrochuréfby.

Chapter IX : S
. "soil Testing for Engineers" -
by.T. William Lambe
o R o . .- .. The Massachusetts Institute T
. » BT 5 s . of Technology _ =
. Laboratory Shear Test - . S s - ’ :

i




”f:,praetices. This warranty is‘in lieu of all other warranties expressed

vﬁioreimnlied._f

LIMITATIONS

-'In general, soil formations are camnonly erratic and rarely uniform or

) regular, The boring logs indicate the approximate subsurface soil
ngiﬁ}conditions encountered only at the drill holes where the borings were
1“made at the times designated on the logs and may not represent conditions'
l};at other locations or at other dates. Soil conditions and water levels
B 'iz,may; change with the_passageof time and construction methods or imprave- )

';5; ments at the site.

- During construction; should subsurface conditidns”mueh different from
7. those in the borings be observed,.encountered,.or'otherwise indicated,
'5:3we,should be advised‘immediately'to review or reconsider our recommendations

"rﬂ;'in'light of. the new developments.l

Rl Our professional services were performed findings obtained and

4”?:recommendations prepared in accordanee with generally accepted engineering
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®

WELL-GRADED

usr SIZES,

& £ FILTER MATERIAL

GRANDLAR MATER(AL
3/ "MAXIMUM TO

T LECS THAN 10%
‘}”.»PA%\NC- No, q.oo sxeve )

FtLL VOIDS BETWEEN aout.oezs
,wm{ GRANULAR. eou.s 4

o l‘aTRlP OF P LDO&E MATEFUM.
"DOWN To STIPF GROUND
,jiAN s\.ora To DRMN-

NOTTO, SCALE™:

"‘ﬁaox,F wuzsa suamwsxon UN\T Ne. 0

...-_..;L'.MA-UHAbUA BARU HAWAH
L 3 MAT KEY B q -n

. WALTER LUM ASSOC!ATES INC.
o _CIVIL, STRUCTURAL, SOILS ENGINEERS
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